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1. Ilnanupyemble pe3yJbTATHI OCBOCHUS Y4eOHOr0 npeamMeTa « XuMus»
Ha yriiy0JICHHOM YPOBHE CpeHero o01uero o0pa3oBaHust

1.1. IlnaHupyemble JIMYHOCTHBIE Pe3yJabTAThl OCBOCHHSI Y4eOHOrO IpeaMeTa
«XHUMUD> HA yIJIy0JIEeHHOM YPOBHE

10 kaace

N3yyenne xumuM B CpeaHEH MIKOJE JAa€T BO3MOXXHOCTH JIOCTHUYbL CIEIYIOIIUX
pEe3yJIbTATOB B HANPABJICHUH JUYHOCTHOIO PA3BUTHSA:

1.I'pasicoanckoe eocnumanue:

— OpueHTanus OOydYalolUXCs Ha JOCTHUKEHUE JUYHOTO CYACThS, pPeaTu3aIuio
MO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIEICHUI0, CIOCOOHOCTh CTaBUTh 1€ H
CTPOUTH KU3HEHHBIE ILJIAHbI,

— TOTOBHOCTh M CIIOCOOHOCTH 00€CnedYuTh ce0€ W CBOUM OJIM3KUM JIOCTOMHYIO
KW3Hb B IIPOIECCE CAMOCTOATENBHOM, TBOPUECKON U OTBETCTBEHHOU €S TEIBHOCTH;

— TOTOBHOCTh M  CIIOCOOHOCTh OOyYarONIUXCS K OTCTaMBAaHUIO JIUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CIIOCOOHOCTH BBIpA0ATHIBATH
COOCTBEHHYIO TO3MIIMIO TIO OTHOIICHUIO K OOIIECTBEHHO-TOJIUTHYECKUM COOBITHSIM
MPOILIOr0 W HACTOSIIET0 Ha OCHOBE OCO3HAHUSI U OCMBICICHHUS UCTOPUM, TYXOBHBIX
LIEHHOCTEW U IOCTUKECHUW HAILIEW CTPaHBI;

— TPaXxIJaHCTBEHHOCTb, IPAXKIAHCKAs MO3UIINS AKTUBHOTO U OTBETCTBEHHOT'O 4WJI€HA
POCCHIICKOTO 00IIIeCTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00SA3aHHOCTH,
YBAXKAIOIIET0 3aKOH M IPaBOMOPSIOK, OCO3HAHHO NPUHUMAIOUIETO TPaJULMOHHbBIE
HAIMOHAJIbHBIE M OOIIeYeNOBEYeCKUE TYMAHHUCTUYECKUE U JIEMOKPATHYECKHE
[IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHON KU3HU;

— TPU3HAHHE HEOTYY>KJAEMOCTH OCHOBHBIX TpaB M CBOOOJ YE€IOBEKAa, KOTOPHIC
MPUHAATIEKAT KKIOMY OT POXACHHS, TOTOBHOCTh K OCYIIECTBIECHHUIO COOCTBEHHBIX
mpaB U CBOOOJ 0e3 HapyIIeHHUs IMpaB U CBOOOJ JPYTHX JIMI, TOTOBHOCTh OTCTaMBATh
COOCTBEHHBIE TTpaBa M CBOOOJBI YEJIOBEKA M T'PaKJaHWHA COTJIACHO OOIIeNpU3HAHHBIM
MPUHIMIIAM U HOPMaM MEXIyHapOJHOIO IpaBa M B cOOTBeTCTBUM ¢ KoHcTuTyuuei
Poccuiickoit @enepanuu, mpaBoBas U NOJIUTAYECKAs TPAMOTHOCTb;

— MHPOBO33pPEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOM IPAKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TAKXKe Pa3sIuIHbIX Hopm
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYILTYPHOM MHUPE;

— UWHTEpUOpHU3ALMS LEHHOCTEHM JEMOKPATUM W COLMAJIBbHOW COJUIAPHOCTH,
FOTOBHOCTh K JIOTOBOPHOMY DPETYJHPOBAHUID OTHOUICHHWH B TPYyNIEC WA COLIMAIBHOU
OpraHu3aluy;

— TOTOBHOCTH OOYYalOMUXCs K KOHCTPYKTHBHOMY yYacCTHIO B TIPUHITHH PEIICHUM,
3aTparMBaroOllMX HUX IIpaBa M MHTEPEChl, B TOM YHUCJIE B pa3IUYHBIX (Popmax
OOIIIECTBEHHON  CaMOOpraHM3aIK, CaMOYMIPABICHUS, OOINECTBEHHO 3HAYUMOUN
NEATENbHOCTH;

— TMPUBEPKEHHOCTh  MJAESIM  HHTEpHALMOHANIM3MA,  APYXKObl,  PaBEHCTBA,
B3aHMONIOMOIIM HAPOJOB; BOCIUTAHUE YBAKUTEIBHOIO OTHOIICHUSI K HALIMOHAJIBHOMY
JIOCTOMHCTBY JIFOJIEH, UX UYBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;



— TOTOBHOCTh  OOYYalOUIMXCSI  MPOTUBOCTOATH  HWJEOJIOTHH  DKCTPEMHU3MA,
HallMOHANIM3Ma, KCeHoPoOUuM; KOPPYIMUHH; AUCKPUMHUHAIIMK IO  COILMAJIbHBIM,
PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM TMPU3HAKAM U JPYTUM HETaTUBHBIM
COLMAJIBHBIM SIBIICHUSM.

6. Dusuyeckoe gocnumanue u GoOpMUposanue Kyabmypvl 300P06bsL:

— TOTOBHOCTbH U CHIOCOOHOCTh O0YYAIOIIMXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBHHM C OOIIEYEIOBEUECKUMH IIEHHOCTSIMU U HUJealaMH Tpa)KIaHCKOTO
oOiiecTBa, TMOTPEOHOCTh B  (UBUYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX
CIIOPTUBHO-030POBUTEIBHOUN AEATEIIbHOCTHIO;

— TMPUHATHE U pealu3aius IEHHOCTEHW 370poBOro M 0e30macHOro odpasza >KU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (hU3UUYECKOMY
U TICUXOJIOTUYECKOMY 3]I0POBBIO;

—  HENpUSATUE BPEIHBIX MPUBBIYCK: KypEeHUS, yIIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB,;

— (¢u3nUecKkoe, HSMOIMOHAIBHO-TICUXOJIOTUYECKOE, COLMAIBHOE OJarononayyue
oOydJaromuxcs B KHU3HU OOpa3oBaTEIbHOM OpraHu3allud, OIIYIICHHUE JACThMH
0€30MaCHOCTH U MCUXO0JIOTUYECKOT0 KoM(popTa, HHGHOPMAITMOHHON OE30MIaCHOCTH.

2. Illampuomuueckoe socnumanue u hopmupoearue pocCuticKou UOeHmuyHOCmu.

— pOCCHUiCKas  HUJAEHTUYHOCTh, CIIOCOOHOCTh K  OCO3HAHUIO  POCCHICKOMU
UJCHTUYHOCTH B MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HCTOPHUKO-
KyJIbTYpHOM OOIIHOCTH pOCCHIICKOTO Hapojga u cyabbe Poccum, mnarpuotusm,
TOTOBHOCTB K CITy>)KeHUI0 OTEUECTBY, €r0 3aIIUTE;

— YBaXEHHME K CBOEMY HApOJy, YYyBCTBO OTBETCTBEHHOCTH Imepel PoauHoM,
TrOpJIOCTH 3a CBOM Kpai, cBor0 PoJuHYy, MpONUIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO
Hapoja Poccun, yBaxkeHre K rocyJapcTBEHHbIM CUMBoOJIaM (rep0, diar, ruMH);

— (opmupoBaHHe yBaKeHHS K PYCCKOMY f3BIKY KaK TOCYAapCTBEHHOMY SI3bIKY
Poccuiickoit ®epepanuu, SBISIOMEMYCS OCHOBOM POCCUUCKOM HWIACHTHYHOCTH U
TJIaBHBIM (DAKTOPOM HAIIMOHAILHOTO CaMOOTIPE/ICICHUS;

— BOCIIMTAHUE YBAaXXEHUS K KYJIbTYpE, S3bIKaM, TPAIUIUSAM U OObIYasiM HapOJIOB,
npoxuBaromux B Poccuiickon denepanuu.

3. [lyxoenoe u HpagcmeenHoe socnumanue oemeti Ha OCHOBE POCCUNCKUX
MPAOUYUOHHBIX YEHHOCHELL:

— HPABCTBEHHOE CO3HAHME U MOBEJACHUE HAa OCHOBE YCBOCHHS OOIICYEIOBEUECKUX
LIEHHOCTEW, TOJIEPAHTHOI'O CO3HAHWS M TOBEJACHUS B TMOJHKYJIBTYPHOM MUDE,
TOTOBHOCTH W CIIOCOOHOCTHM BECTH JUAJOr C JAPYTUMH JIIOJAbMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHMSI, HAXOJAUTh OOIIHE IIeNIM U COTPYAHUYATD JIJIST UX TOCTHIKCHUS,

— TMPUHITHE TyMAHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIbHOE U
n00poXkKenaTeIbHOE OTHOUIEHUE K APYTOMY YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO;

—  CIMOCOOHOCTh K COTEPEKUBAHHUIO U (HOPMHPOBAHUE MO3UTUBHOTO OTHOIICHUS K
JOJSM, B TOM YHCIE K JIMIAM C OTrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSL M
WHBaIuAaM; OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (pr3ndeckomy u
MICUXOJOTMYECKOMY 3I0POBBIO IPYTUX JIFOJEM, YMEHHUE OKa3bIBATh IEPBYIO NTOMOIIb;

— (opMHUpPOBAHUE BHIPAXKEHHOW B IMOBEJICHUN HPABCTBEHHOW MO3UIIMU, B TOM YHCIIE
CIIOCOOHOCTU K CO3HATENbHOMY BBIOOpY 00pa, HPAaBCTBEHHOT'O CO3HAHUS U TIOBEACHUS



Ha OCHOBE YCBOCHHS OOIIEUETIOBEUCCKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (UECTH,
JI0JITa, CIIPABEIJIMBOCTH, MIJIOCEPUS U IPYKEITI00US);

— pa3BHUTHE KOMIICTCHIIMA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAIIICTO
BO3pacTa, B3POCIABIMU B 00pa3oBaTeNbHOM, OOILIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIICI0BATEIBCKON, TPOCKTHOM U IPYTHX BUAAX JCSATCIBHOCTH;

— OTBETCTBEHHOE OTHOIICHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHUS LIEHHOCTEW CEMENHOW KU3HU;

— TOJIOKUTENbHBIA 00pa3 CeMbU, POAUTEIHCTBA (OTLOBCTBA W MAaTEpPUHCTBA),
WHTEPUOPHU3AIHS TPATUITUNOHHBIX CEMEHHBIX IIEHHOCTEH.

4. Ilpuobwenue oemeti K Ky1bmMypHOMY HACAEOUIO:

— ACTETHUYECKOE OTHOIIEHUE K MHUPY, TOTOBHOCTh K ACTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO ObITA.

5. lonynapusayus nayuHvlx 3HAHULU CPeOU Oemel:

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYCCKOMY TBOPUYCCTBY, BIIAJICHUC
JOCTOBEPHOM WH(pOpPMAIMECH O TEPEIOBBIX TOCTHIKCHUSIX M OTKPBITHSIX MHUPOBOW H
OTCUYECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00111eCTBa;

— TOTOBHOCTbH U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE caMOOOpa30BaHUIO, Ha
NPOTSKEHUU BCEH KM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepPHIBHOMY 00Opa30BaAHMIO
KaK YCJIOBHIO YCHEIIHON MpodecCHOoHanbHON U 00IIECTBEHHOM eI TEIbHOCTH.

8. Dxonoeuueckoe socnumanue:

— DKOJIOTHYecKas KyJlbTypa, OepekKHOE OTHOIIEHHUS K POJHOM 3eMJie, MPUPOIHBIM
OoorarctBam Poccum u Mupa; MOHUMAHWE BIUSHUS COIUATBHO-DKOHOMHYECKUX
IPOIECCOB HA COCTOSIHME NPHUPOJAHOW M COLMAJIBHOM Cpelbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TPUPOJIHBIX PECYPCOB; YMEHHS M HABBIKM Pa3yMHOI'0 MPUPOIOIOJIH30BAHUSA,
HETEPIUMOE OTHOIIEHHE K JCHCTBHUSAM, MPUHOCAIIMM BpEJ JKOJIOTHHU; MPHUOOpETECHUE
OTIBITA IKOJIOTO-HATIPABICHHOM JIEATETLHOCTH.

7. Tpyoosoe socnumanue u npogeccuorHaibHoe camoonpeoeienue:

— yBaXeHUE KO BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOEH
COOCTBEHHOCTH,

— OCO3HAHHBIM BBIOOp Oynymiei mnpodeccny Kak MyTh W CIOCO0 pearu3ariu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTH OOYYArOMIMXCA K TPYAOBOM MpodecCHOHANIBHON JESITEIBHOCTH KaK K
BO3MOXXHOCTH YYacTHsl B PEIICHWU JIMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIEeHAITMOHAIBHBIX TIPOOIIEeM;

— TOTPEeOHOCTh TPYAUTHCSA, YBAKEHHE K TPYyAY W JIIOASIM TPYyJa, TPYAOBBIM
JOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJOBOU JIEATEITHLHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KMBaHHWIO, BKJIIOYas OOYYCHHE W BBIIOJHCHHE
JIOMAIITHUX 00SI3aHHOCTEMN.

11 kaacc
N3yuenne xumMuu B CcpegHEW IIKOJE Ma€T BO3MOXXHOCTH JOCTHYbL CIICAYIOIIUX
pe3yJIbTaTOB B HAIPABIICHUH JIMYHOCTHOI'O PA3BUTHS:



1.I'pasicoanckoe socnumatnue:

— OpueHTalus OOydYarolUXCs Ha JOCTHUKEHUE JUYHOTO CYACThs, peaTu3aiuio
MO3UTUBHBIX JKM3HEHHBIX MEPCIEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIEICHUI0, CIOCOOHOCTh CTaBUTh LU H
CTPOUTH KU3HECHHBIC TJIAHBL;

— TOTOBHOCTh U CIIOCOOHOCTh OOecHeuuTh cebe M CBOUM OJIM3KUM JIOCTOMHYIO
YKA3Hb B MPOLECCE CAMOCTOSITEIIBHON, TBOPYECKON U OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOy4YarOUIUXCS K OTCTaMBAaHUIO JIUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CIIOCOOHOCTH BBIpa0ATHIBATH
COOCTBEHHYIO TMO3MIIMIO TIO OTHOIICHUIO K OOIIECTBEHHO-TOJIUTUYECKUM COOBITHUSIM
MPOIIJIOTO W HACTOSIIETO Ha OCHOBE OCO3HAHUS U OCMBICICHUS] UCTOPHUH, TYXOBHBIX
LIEHHOCTEUN U IOCTUKECHUW HAILIEW CTPaHbI;

— TPaxJaHCTBEHHOCTh, IPAKIAHCKAS MO3UIINS AKTUBHOTO U OTBETCTBEHHOTO 4JieHA
POCCUHCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH,
YBAXKAIOIIETO 3aKOH M IPaBOIMOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJUIIMOHHBIC
HallMOHAJBLHBIE W  OOIICYENIOBEUECKHME T'yMaHUCTUUYECKHE U JIEMOKPATHYECKUE
IIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOM KU3HH,

— TMpU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX TpaB U CBOOOJ ueloBeKa, KOTOpHIC
MPUHAICKAT KKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX
npaB U cBOOOJI Oe3 HapylIeHHUs MpaB U CBOOOJ JAPYrUX JIMIl, TOTOBHOCTh OTCTaWBAaTh
cOOCTBEHHBIE TIpaBa M CBOOOJBI YEJIOBEKA M T'PaKJaHUHA COTJIACHO OOIIeNpU3HAHHBIM
NpUHLMIIAM U HOpMaM MEXyHapOJAHOTO IpaBa U B COOTBETCTBMU ¢ KoHcTuTynmein
Poccuiickoit @enepannu, npaBoBas v MOJIATHYECKAs] TPAMOTHOCTb;

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00I1IeCTBEHHOM MTPAKTUKH, OCHOBAHHOE Ha JIMAJIOTE KYJIBTYp, a TAKXKE Pa3TUIHBIX (popm
00IIIeCTBEHHOTO CO3HAHUS, OCO3HAHKME CBOET'O MECTA B MOJUKYIBTYPHOM MUPE;

— UWHTEpUOpU3ALMSA IIEHHOCTEH JEMOKpAaTUHW U COIMAJIbHOM COJUJAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJUPOBAHUIO OTHOIIEHWH B TpyNIle WU COLIMAIbHOU
OpraHu3aIuy;

— TOTOBHOCTH OOYYaIOMUXCS K KOHCTPYKTUBHOMY YUYacTHUIO B MPHUHATHU PEIICHUH,
3aTparvBarolMX WX IIpaBa M HMHTEPEChl, B TOM 4YHCJIC B pa3IMYHBIX ¢dopmax
OOIIECTBEHHON  CaMOOpPraHM3allid, CaMOYIIPABIICHHS, OOIIECTBEHHO 3HAYUMOM
JIeSITEILHOCTH;

—  TIPUBEPKEHHOCTH UJaesM  HMHTEpHAIlMOHAIM3MA, JIPYKOBI, PaBEHCTRA,
B3aUMOTIOMOIIM HAPOJIOB; BOCIIMTAHUE YBAXKHUTEIHLHOI'O OTHOIICHUSI K HAIIMOHAJIHLHOMY
JIOCTOMHCTBY JIIOJICH, UX YYBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh  OOYYAIONIUXCS  NPOTHUBOCTOATH  HJCOJOTHH  JKCTPEMHU3Ma,
HallMOHAJIM3Ma, KCeHOo(pOoOWH; KOPPYIIHMH; JUCKPUMHHAIIMA 110  COIMAJIBHBIM,
pPEIUTHO3HBIM, PACOBBIM, HAIMOHAJBbHBIM TIPU3HAKAM W JPYTUM HETaTUBHBIM
COIIMAJIbHBIM SIBJICHHSIM.

6. Duzuueckoe socnumarue u Gopmuposarue Kyivmypobl 300P08bsL.

— TOTOBHOCTBH M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHUIO M CAMOBOCTIMTAHHIO
B COOTBETCTBHH C OOIIEYETOBEUYESCKUMHU IIEHHOCTAMH M HJeallaMU TPaXJIaHCKOTO
oOmiecTBa, TMOTPEOHOCTh B  (PU3UYECKOM CaMOCOBEPIICHCTBOBAHHWH, 3aHSATHIX
CIIOPTHUBHO-03/I0POBUTEIIBHOMN AEATEIHBHOCTHIO;



— TMPUHITHE U pealu3alus IEHHOCTEHW 3J0poBOro v 0e30macHOro odpasza >KU3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (hDU3UUYECKOMY
U TICUXOJIOTHYECKOMY 370POBBIO;

— HENpUSITUE BPEIHBIX MPUBBIYCK: KypEeHUSs, yIOTPEOIEHUS aJIKOTOJIsl, HAPKOTHUKOB,;

— (usmyeckoe, SMOIMOHATBLHO-NICUXOJIOTMYECKOE, COIMAIbHOE OJaromnoiydue
oOydaromuxcs B JKM3HU 00pa30BaTeNIbHOM OpraHu3alyy, OLIYIIEHUE JAETbMU
0€30MacHOCTH U MCUXOJOTUYECKOr0 KoM(popTa, HHHOPMAIMOHHON O€30aCHOCTH.

2. Ilampuomuueckoe socnumanue u hopmMupoearue pocCutickou UOeHmuyHOCmu.

— poccuiicKasi ~ MJEHTUYHOCTb, CIIOCOOHOCTh K  OCO3HAHHMIO  POCCHMCKOM
UJCHTUYHOCTH B TMOJHUKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTU K HCTOPUKO-
KyJIbTYpHOM OOIIHOCTH poOCCHiicKOro Hapojga u cyabbe Poccum, mnarpuotusm,
TOTOBHOCTb K CiIy>keHnto OTeuecTBy, €ro 3aliuTe;

— YBaXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTU Tiepen PoauHoMH,
rOpAOCTU 32 CBOM Kpaii, cBOl0 PoaMHy, MpOIIIOe M HACTOSIIEe MHOTOHAIIMOHAIBLHOTO
Haposa Poccun, yBaxkeHHe K TOCyIapCTBEHHBIM CUMBOJIaM (Tep0, duiar, TumMH);

— (¢opMHUpOBaHUE YBAKEHHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickot ®epepanuy, SBIASIOIIEMYCS OCHOBOM POCCHUCKOM HMAECHTUYHOCTH H
TJIABHBIM (DaKTOPOM HAIIMOHAIBHOTO CaMOOIIPECICHUS;

— BOCHHUTaHUE YBOXXCHHUS K KYJIbTypeE, S3bIKaM, TPAIUIIUSIM W OOBbIYAsM HApOJIOB,
npoxuBaromnx B Poccuiickon denepamnuu.
3./lyxoenoe u HpaecmeenHoe socnumanue oemeti Ha OCHOBE POCCUNCKUX
MPAOUYUOHHBIX YEHHOCMELL:

— HPaBCTBEHHOE CO3HAHME U TMOBEJEHUE HAa OCHOBE YCBOCHHS OOIICUETIOBEYECKUX
[IEHHOCTEW, TOJEPAHTHOTO CO3HAHUS W TIOBEJEHUS B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH W CIIOCOOHOCTHM BECTH JUAJOr C JAPYTMMHU JIIOJAbMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOJIUTh OOIIHE LIETTU U COTPYIHUYATD TSl UX JOCTHKEHUS;

— TMPUHATHE TYMAHUCTHYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIHHOE U
no0poskenaTeIbHOE OTHOILIIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K COMEPEKUBAHHUIO U (HOPMHUPOBAHME MO3UTUBHOTO OTHOIICHUS K
JTOSM, B TOM 4YHCJIE€ K JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTAMH 3JI0POBbSI U
WHBaIuAaM; 0epekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (pr3udeckomy u
MICUXOJIOTUYECKOMY 30POBbIO APYTUX JIFOAEH, YMEHUE OKA3bIBATH MEPBYIO TOMOIIIb;

— (opmupoBaHHEe BBIpaKEHHOH B TIOBEICHUH HPABCTBEHHOU MO3UIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENIBHOMY BBIOOPY 100pa, HDAaBCTBEHHOT'O CO3HAHUS U TIOBEJICHHS
HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEW M HPABCTBEHHBIX UYBCTB (UECTH,
710JITa, CTIPABEITTUBOCTH, MIJIOCEPIUAS U JIPYKEITFOOMS);

— pa3BUTHE KOMIIETECHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, JAETHMHU MIIAUIETO
BO3pacTa, B3POCIABIMU B 00pa3oBaTeIbHOM, OOLIECTBEHHO TOJIE3HOM, Y4YeOHO-
HCCIIEIOBATEIBCKOM, MPOEKTHON U APYTUX BUAAX JIESITEIBHOCTH;

— OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
NPUHSATHS [IECHHOCTEW CEMENHOM KU3HU;

— TMOJOXUTENbHBII 00pa3 ceMbU, POAUTENIHbCTBA (OTIOBCTBA W MAaTEPUHCTBA),
WHTEPUOPU3ALINS TPAAUIIMOHHBIX CEMENHBIX LICHHOCTEH.

4. Ilpuobwenue demeil Kk Ky1bmMypHOMY HACIEOUO:



— ACTETHUYECKOE OTHOIIEHUE K MHUPY, TOTOBHOCTh K ACTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

5. Honynapuzayus HayuHvlx 3HAHUU Cpedu Oemell:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYCCKOMY TBOPYCCTBY, BIIAJICHUC
JOCTOBEPHOW WH(POPMAIMEH O TEPEIOBBIX TOCTIKCHUSX WU OTKPBITHSIX MHPOBON W
OTECUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
M 00II1eCTBa;

— TOTOBHOCTbH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOO0pa30BaHUIO, Ha
NPOTSHKEHUN BCEH JKU3HM; CO3HATEILHOEC OTHOIICHHWE K HEMPEPHIBHOMY 00Opa30BaHHIO
KaK YCJIOBHIO YCIIEIIHON MPO(EeCCHOHATbHON U 00IIECTBEHHOM JCSITCIIBHOCTH.

8. Dxonocuueckoe socnumanue:

— JKOJIOTHYECKas KyJibTypa, OEpeKHOE OTHOIICHHUS K POJHON 3eMJie, MPUPOIHBIM
OoorarctBamM Poccum W Mupa; TOHUMAHUE BIUSHUS COIUATBHO-DKOHOMHYECKUX
IPOIIECCOB HA COCTOSIHMEC NPHPOJHOW M COIMAIBHOM CpeJbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TPUPOJIHBIX PECYPCOB; YMEHHS U HaBBIKH Pa3yMHOTO MPUPOJIOOJIB30BaAHUS,
HETCPIIMMOE OTHOIICHUE K JICHCTBHAM, NMPUHOCSAIIUM BpEJl SKOJIOTHHU; NMPHUOOPETCHUE
OITBITa IKOJIOTO-HAIIPABICHHOM JIEATEILHOCTH.

7. Tpyoosoe socnumanue u npogheccuoraivbHoe camoonpeoenenue.

— yBaXeHHE KO BceM ¢dopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
CcOOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOP Oyaymied mnpodeccuu Kak MyTh W CHOCOO peanu3aluu
COOCTBEHHBIX KHU3HEHHBIX IIAHOB;

— TOTOBHOCTH OOYYaIOIMXCS K TPYAO0BOH MpodecCHoHaTbHON NESITEIPHOCTH KaK K
BO3MOKHOCTH YYacCTHs B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX MPOOJIEM;

— TOTPEeOHOCTh TPYAUTHCS, YBaXEHHE K TPyAy € JIOISIM TPyAa, TPYIOBBIM
JTOCTH)KCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHE K Pa3HBIM
BUJIaM TPYAOBOM JESITEIHHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XHMBaHWIO, BKJIOYas OOydYeHHE U BBITIOJHEHHUE
JIOMAIIHUX 00s3aHHOCTEN.

1.2. Ilnanupyemble MeTanpeaMeTHble pe3yabTaTbl ocBoeHuss QOII
MeranpenMeTHble pe3yJabTaThl OCBOCHHS OCHOBHOW 00pa3oBaTEIBHOM MPOTPaMMBI
MIPEICTaBICHbI TPEMS IPYIaMU YHUBEPCAIbHBIX yueOHbIX aeiicTBuit (YVY /).
10 xaace

1. PeryasiTuBHbIE YHUBEPCcATbHbIE YUeOHbIE TeilcCTBUSA
O0yyarmuiicss HAYYUTCH:

— CaMOCTOSITEIBHO ONPEAEHATh LEJIH, 3aJaBaThb MapaMeTpbl W KPUTEPHUH, MO
KOTOPBIM MOKHO ONPEAEIUTh, YTO LEIb TOCTUTHYTA;

— OLICHHBAaTh BO3MOJKHBIE TMOCJIEACTBUS JOCTHKEHUS TIOCTABICHHOM UEIU B
NEATeNIbHOCTH, COOCTBEHHOM U3HU W KU3HU OKPY’KAIOIIMX JFOJIE, OCHOBBIBASICh Ha
COOOpaXEHUSX 3TUKU U MOPAJIH;



— CTaBUTb W (OpMyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOM
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

— OLEHUBATh PECYPCHl, B TOM 4YHCII€ BpEMs M JIpyrUe€ HeMaTepuajbHble PECypCHI,
HEO0OXOIUMBbIE I TIOCTHXKEHHSI TIOCTABJIEHHOM LEIH;

—  BBIOMpPATH NYTh JOCTUKEHUS 1I€JIM, IUNIAHUPOBATh PEIICHUE TOCTABICHHBIX 3a]1ay,
ONTUMM3UPYS MaTepuaIbHble U HEMaTepUalibHbIE 3aTPaThl;

— OpraHu3oBbIBaTh  A(Q(PEKTUBHBIA MOUCK PECypCcoB, HEOOXOAUMBIX  JAJIS
JOCTUKEHUS TOCTaBJICHHON LIETH;

— CONOCTaBIIATH MOJYYEHHBIH PE3yNbTAT JEATEIbHOCTH C MOCTABJICHHOW 3apaHee
LEJbIO.

2. [lo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS
Oo0yuaromuiicss Hay4YuTCH:

— HWCKaThb M HAaxoJUTh OO0OOIIEHHBIE CHOCOOBI pelIeHus 3ajad, B TOM YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHI HH(POPMAIIMOHHBIN MOUCK U CTABUTh HAa €70 OCHOBE HOBbHIE
(yueOHbIE ¥ TTO3HABATEIbHBIC) 3a/1a4H;

— KpUTHUYECKH OLEHMBATh M MHTEPIPETUPOBATH MHGOPMALMIO C PA3HBIX MO3UIIHH,
pacno3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B MHPOPMAIIMOHHBIX NCTOYHHUKAX;

— HWCIOJNIb30BaTh  pa3lIMYHbIE  MOJEJIbHO-CXEMAaTUYeCKHe  CpeAcTBa  JUId
NPE/ICTABIICHUsI CYIIECTBEHHBIX CBA3€H U OTHOIICHHWM, a TakkKe TMPOTUBOPEUYUH,
BBISIBJICHHBIX B MH(OOPMAIIMOHHBIX UICTOYHUKAX;

— HaxoIUTh U NPUBOJUTH KPUTUUECKHE apTyMEHThl B OTHOIIECHUU JEUCTBUMA U
CYXKIEHUHN JIPYroro; CIIOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEUaHUsIM B
OTHOIIEHUH COOCTBEHHOTO CYXICHHS, paccCMaTpUBaTh MX KaK Pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 PaMKH y4yeOHOrO MpeIMeTa M OCYIIECTBIATH IIeJICeHANPABICHHBIN
MOMCK BO3MOXKHOCTEH ISl IIMPOKOTO MEPEHOCA CPEACTB M CIIOCOOOB JIEHCTBUS;

— BBICTpPaWiBaTh WHIWBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUHUTHIBAS
OTPaHUYEHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYpPCHBIE OTPAHUYCHUS,

— MEHSTh U YACPKUBATH Pa3HbIC MO3UIIUU B MIO3HABATEIHHOU IEATETLHOCTH.

3. KoMMyHHKaTHBHbIE YHHBEpPCAJbHbIe YueOHbIe 1eiiCTBUSA
Oo0yuaromuiicss HAy4YnuTCH:

— OCYIIECTBIATH JEJIOBYIO KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK H CO
B3pOCIBIMH (KaKk BHYTpU OOpa30BaTEIbHOM OpraHU3alMi, TaKk W 3a €€ IpeleIaMHu),
noa0upaTh MAapTHEPOB JUIA JEIOBOM KOMMYHMKAIMM MCXOAS W3 COOOpa)KeHUM
PE3YJIbTATUBHOCTH B3aUMOJEHCTBUSA, a HE JIMYHBIX CUMIIATHIA;

— IpU OCYILIECTBIEHUU TPYINIOBOM padOThl OBITh KaKk PYKOBOAUTENEM, TaK U
YJIEHOM KOMAaHIbl B pAa3HbIX pOJAX (TeHepaTop WAEH, KPUTHUK, HCIIOIHUTEID,
BBICTYNAIOIINM, SKCIIEPT U T.1.);

— KOOPAMHHUPOBATH M BBIMOIHATH Pa0OTy B YCIOBHUSX PEabHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

— Ppa3BEpHYTO, JOTUYHO U TOYHO M3Jaratb CBOIO TOYKY 3PEHHS C MCIOJIb30BaHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(JIMKTOT€HHbBIE CUTYallMU U MPEAOTBpAIaTh KOHPIUKTHI 10 UX
aKTUBHOM (pa3bl, BEICTPAUBATH JIEIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIMIO, n30eras
JIMYHOCTHBIX OLEHOYHBIX CYXICHHI.



11kaace
1. PerynisiTuBHBIC YHHBepcaJIbHbIEe YUeOHbIe 1eliCTBUSA
BpInyCKHUK HAYy4YHTCH:

— CaMOCTOSITENIBHO ONPEAENATh LEJH, 3a4aBaTh MApAMETPbl W KPUTEPHUH, 10
KOTOPBIM MOKHO OIPENEIUTH, YTO LIEJIb JOCTUTHYTA;

— OLICHUBAaTh BO3MOKHBIE IMOCIEACTBUAA JOCTUIKEHUS IIOCTABICHHOW LEIU B
NEeSTENbHOCTH, COOCTBEHHOM >KM3HU M KU3HHU OKPYKAIOLIUX JIIOJIeH, OCHOBBIBAsCHh Ha
COOOPAKEHUSAX ITUKU U MOPAJIH;

— CTaBUTb U (OPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTeIbHOM
NEATENbHOCTU U )KU3HEHHBIX CUTyalUsX;

— OLIEHMBATh PECYPCHI, B TOM YHCIIE BpEMs U APYrue HEMaTepUajbHbIE PECYPCHI,
HEOOXOIMMBIE JJI TOCTHKEHUSI TOCTABJICHHOM LEIH;

—  BBIOMpPATHh NYTh JOCTUKEHUS 1IEJIM, IUNIAHUPOBATh PEIICHUE OCTABICHHBIX 3a]1ay,
ONTUMU3UPYS MaTEPUAIbHBIE U HEMATEPUAJIbHBIC 3aTPAThI;

— OpraHu3oBbiBaTh A(Q(PEKTUBHBIA MOUCK PECypcoB, HEOOXOAUMBIX IS
JOCTHKEHUS TIOCTABICHHOM 1IEJIH;

—  COIIOCTAaBJIAThH IMOJIYYECHHBIM pE3ysbTaT ACATEIBHOCTH C IOCTABJICHHOW 3apaHee
LENBIO.

3. Ilo3naBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS
BpInyCKHUK HAyYHTCH:

— HWCKaTh M HAaxXOJUTh OO0OOIIEHHBIE CHOCOOBI pelIeHUs 3a7ad, B TOM YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHI HH(POPMAIMOHHBIN MTOUCK U CTABUTh HAa €T0 OCHOBE HOBBHIE
(yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

— KpUTHUYECKH OLEHUBATh M MHTEPIPETUPOBATh MHGOPMAIMIO C PA3HBIX MO3UIIHH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;

— HCHOJIb30BaTh  pa3jIMYHbIE  MOJEJIbHO-CXEMaTHYECKHE  CpelIcTBa  JUJIs
MPEJICTABIICHUS] CYIIECTBEHHBIX CBS3€M W OTHOUICHWH, a TaKXKe MPOTHBOPCUHH,
BBISIBJICHHBIX B MH(OOPMAITMOHHBIX UICTOYHUKAX;

— HaxoAuTh W NPUBOAUTH KPUTUUYECKUE apryMEHThl B OTHOLICHUH ACHCTBHI U
CYXKJIEHHI pyroro; CIOKOMHO U pa3yMHO OTHOCUTBHCA K KPUTUUYECKHM 3aMEUYaHUSAM B
OTHOILLIEHUU COOCTBEHHOTO CYXKJEHHS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 paMK{ y4yeOHOIro IMpeJMEeTa U OCYIIECTBISATH IeJICHAIPaBICHHBIH
MOUCK BO3MOXHOCTEH JJIsi IIMPOKOIO MEPEHOCca CPEJCTB U CIIOCOOOB JIEHCTBUS;

— BBICTpPaMBaTh WHJMBHIYAJIbHYIO O0Opa30BaTEIbHYI) TPACKTOPHUIO, YUHUTHIBas
OTPaHUYEHHUs CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHATH U YACPKUBATH PAa3HbIE MO3ULIMH B ITIO3HABATEIILHOM JEATEIBHOCTH.

3. KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE y4eOHbIe J1eHCTBHUS
BbinmyCKHMK HAy4YHTCA:

— OCYWIECTBIAATH JIEJIOBYI0 KOMMYHHKAIMI0 KAaK CO CBEPCTHHKAaMHU, TaK U CO
B3pOCIbIMU (Kak BHYTpU OOpa3oBaTEIbHOM OpraHu3allud, TaKk U 3a €€ Mpejeramu),
noa0upaTh MapTHEPOB IS JEIOBOM KOMMYHHMKALMM MCXOAS M3 COOOpa)KeHUM
PE3yIBTaTUBHOCTH B3aUMOJECHCTBHYS, @ HE JIMYHBIX CUMITATHUM;



— TpU OCYIIECTBICHHWU TPYNMOBOW pabOThl OBITH KaK PYyKOBOJUTENEM, TaK H
YJIEHOM KOMAaHABl B pa3HBIX poNsiX (TeHepaTop WIeH, KPUTHK, HCIOITHUTENb,
BBICTYTAIOMINM, 3KCIEPT U T.1.);

— KOOPAMHHUPOBATH M BBIMOIHATH Pa0OTy B YCIOBHSX PEabHOTO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

— Pa3BEpHYTO, JOTHYHO M TOYHO M3JIAraTh CBOIO TOUYKY 3PEHHUsS C UCIOIH30BAHHEM
a/ICKBaTHBIX (YCTHBIX U TUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(QJIMKTOTEHHBIC CUTYallUH U MPEAOTBPAIIATh KOH(PIUKTHI 0 UX
aKTUBHOM (ha3bl, BEICTPAUBATh JIETIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, N30erast
JMYHOCTHBIX OIICHOYHBIX CYXKJICHUH.

1.3. IlnaHupyemble mpeAMeTHbIE Pe3yJbTaTbl OCBOCHHSI Y4eOHOro IpeaMeTa
«XuMus» HA YII1y0JeHHOM YPOBHe

10 kiaacce

B pesynbprate mM3ydeHus yuyeOHOTO mpeameTa «XWMHs» Ha YPOBHE CPEIIHEro OOIIero
o0Opa3oBaHus 00y4aloIUHCs HA YIJy0JJeHHOM YPOBHE HAYUYHTCH:

— pacKpbhIBaTh Ha MPUMEPAX pPOJIb XHMHUHU B (OPMUPOBAHUU COBPEMEHHOW HAay4IHOMH
KapTHHBI MHUpa M B MPAKTHYECKOH MACSITENPHOCTH YEJIOBEKa, B3aWMOCBSI3b MEXKITY
XUMHUEH U IPYTUMHU €CTECTBEHHBIMH HayKaMU;

— COIOCTAaBJIATh UCTOPHUYECKUE BEXU PA3BUTHA XUMHH C HCTOPHUUECKUMHU MEPUOIAMH
Pa3BUTHS TNPOMBIIUIEHHOCTH M HAayKW Ui MPOBEACHUS aHal3a COCTOSHUS, MyTei
Pa3BUTHS HAYKH U TEXHOJIOTHIA;

— aHaJIM3MPOBaTh COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, MPHUMEHSS IOJIOKEHHS
OCHOBHBIX XUMUYECKUX TEOPHUIl: XUMHUECKOTO CTPOCHUS OPraHNYEeCKUX COeTUHEHHN A.
M. ByrtnepoBa, a Takke YyCTaHaBIMBAaTh NPUYMHHO-CIIEICTBEHHBIC CBS3U MEXIY
CBOWCTBaMH BEUIECTBA M €TO0 COCTABOM U CTPOCHHUEM;

— TPUMEHSTHh NpaBUIa CUCTEMAaTHUYECKOM MEXKIyHApOAHOH HOMEHKIATYphl Kak
CpeAcCTBa pa3NUYEHUs U UACHTU(PHUKAIINH BEIIECTB IO UX COCTABY U CTPOCHUIO;

— COCTaBJIATH MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI OPTaHUYECKHUX BEIIECTB Kak
HOcUTeNeW MH(OpMALMU O CTPOSHUH BEIIECTBA, €r0 CBOWCTBAX M MPUHAMJICHKHOCTH K
OTIpe/IeICHHOMY KJIacCy COEAMHEHU;

— XapaKTepHu30BaTh (PU3NUECKHE CBONCTBA OPraHUYECKUX BEILECTB;

— TPHUBOJUTH NPUMEPHl XHUMHUYECKHUX pPEAKIHH, pacKpbIBAIOIIUX XapaKTepHbIE
XUMUYECKHUE CBOMCTBA OpPraHMYECKHUX BEIIECTB H3YYEHHBIX KJIACCOB C IENBI0 HX
uAeHTU(GUKAIMK U 00BACHEHUS 00J1aCTH IPUMEHEHUS;

— ONpEeIesITh MEXaHU3M PEaKLUU B 3aBUCUMOCTHU OT YCJIOBHUM MPOBEACHUS PEaKLUU U
MPOrHO3UPOBATh BO3MOYKHOCTh MPOTEKAHMS XMMHUYECKHUX PpEaKlUUi Ha OCHOBE THIIA
XUMUYECKOM CBSI3U M aKTUBHOCTU PEAareHTOB;

—  yCTaHaBIMBAaTh 3aBHCHUMOCTh PEAaKIMOHHOW CIOCOOHOCTH  OpraHMYECKHX
COCIMHEHHM OT XapaKTepa B3aWMHOTO BIMSHHS AaTOMOB B MOJIEKYJaX C IIETbIO
MPOTHO3UPOBAHMS MPOYKTOB PEAKIINU;

— yCTaHaBIMBATh T€HETHYECKYIO CBA3b MEXIY KIIAaCCaMH OPraHUYECKUX BELIECTB JJIS
00OCHOBaHUS MPUHLIUITUATHHOW BO3MOXKHOCTH TOJTYYEHHUS] OPTaHUYECKUX COCAMHEHUN
3aJJaHHOTO COCTaBa U CTPOCHHS,



— MnoJa0upaTh peareHThbl, YCIOBUS U ONMPEACIATh MPOIYKThl PEaKIUid, MO3BOJISIONIUX
peanu3oBaTh J1a0OPATOPHBIE M TMPOMBIIIJIEHHBIE CHOCOOBI TMOTYYEHUS Ba)KHEUIIINX
OPraHUYECKUX BEIIECTB;

— ONpEeAeNsATh XapakTep Ccpeabl B PE3yJAbTaTe TUAPOIW3a HEOPraHUYECKHX H
OPraHMYEeCKUX BEIIECTB U MPUBOAUTH MPUMEPHI TUAPOJIM3a BEIIECTB B MOBCEIHEBHOM
KU3HU YEJIOBEKa, OMOJIOTHYECKUX OOMEHHBIX MPOoIleccax U MPOMBIIUICHHOCTH;

— MPUBOAUTH TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUN B MOPUPOIE,
MPOU3BOACTBEHHBIX MPOLECCAX U )KUZHEAEATEIIbBHOCTH OPraHU3MOB;

— 00OCHOBBIBATh PAKTUYECKOE MCIIOJIb30BAHUE OPTraHUYECKUX BEIIECTB U UX PEaKIIHii
B IIPOMBIIIJIEHHOCTH U OBITY;

— BBINOJHATh XUMHUYECKUW DOKCIEPUMEHT [0 PACIO3HABAHUIO M TOJYYEHUIO
OpPraHMYEeCKUX BEIIECTB, OTHOCSAIIMXCS K PAa3JIMUYHBIM KjlaccaM COEIWHEHUM, B
COOTBETCTBUM C TMpaBWIaMU M TpUeMaMHu Oe30macHOM paboThl C XUMUYECKHUMU
BEIECTBAMU U J1aOOPaTOPHBIM 000PYyI0BAHUEM;

— TPOBOJUTH pacueThl HAa OCHOBE XUMHUYCCKUX (OPMYJI M ypaBHEHUM PEAKIIUN:
HAXOXXJICHHE MOJICKYJISIPHOU (OPMYJIbI OPraHMYECKOro BEIIECTBA MO €ro MIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTAB MJIU IO MPOAYKTaM CrOpaHUs;

— UCIOJB30BaTh METOJIbl HAYYHOI'O TO3HAHWS: aHalii3, CHHTE3, MOJCIUPOBAHUE
XUMHUYECKUX TPOIECCOB U SBJICHUN TPHU PEIICHUH Yy4eOHO-UCCIEI0BATEIBLCKUX 3a1a4
0 W3YYEHUIO CBOMCTB, CIIOCOOOB TIONyYeHHMs] W PACIO3HABAaHMS OPTraHMYECKUX
BEILECTB;

— OCYIIECTBJISITh TOUCK XMMUYECKON MH(OPMAIIMKU 110 HAa3BaHUAM, HACHTUPUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KpUTHYECKH OIEHWBATh W HWHTEPIPETUPOBATH XHUMHUYECKYI0 HH(POPMAIIHIO,
coJiepKallyocs B COOOIIEHUSX CPEICTB MaccoBoi nHopmanuu, pecypcax UutepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUS] €CTECTBEHHO-HAYYHOU KOPPEKTHOCTHU B
IEJISIX BBISIBIICHUS OMIMOOYHBIX CY>KIEeHUN U (OpMHUPOBAHUS COOCTBEHHOM MO3UIINH;

— HAaXOJUTh B3aUMOCBS3U MEKIY CTPYKTYPOU M (PYHKITMEH, TPUIMHON U CIICIACTBUEM,
Teopueld W (¢dakTamMu TpU aHAJIM3e MPOOJIEMHBIX CHUTyallud ¥ OOOCHOBaHUU
MIPUHUMAEMBIX PEIIEHUN HA OCHOBE XUMUYECKUX 3HAHUM;

— TPEACTaBIATh NYyTH pEUIEHUs TJ00aNbHBIX MpPOOJIEM, CTOSAIIUX Iepen
YEJI0BEUYECTBOM, U MEPCIIEKTUBHBIX HAMPABICHUN PAa3BUTUS XUMUYECKUX TEXHOJIOTUH, B
TOM YHCJI€ TEXHOJIOTHI COBPEMEHHBIX MAaTEPUAJIOB C PA3TUYHON (YHKIIMOHAIHHOCTHIO,
BO300HOBJIIEMBIX UCTOYHUKOB CHIPhS, IEPEPA0OTKU U YTUIIU3AIUU MPOMBIILUICHHBIX U
OBITOBBIX OTXOJIOB.

Obyuarowuticsi Ha y2nyOIeHHOM YPOBHE NOLYYUM 803MONCHOCHb HAYYUMBCSL:

— (GOpMYIMpPOBATh IEJTh WCCIEAOBAHMSI, BEIIBUTATh U MPOBEPSITH IKCIEPUMEHTATHHO
TUIIOTE3bl O XMMHUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTAaBa U CTPOEHUS, UX
CIIOCOOHOCTU BCTYIATh B XUMHYECKUE PEAKIIMH, O XapaKTepe U MPOAYKTAX Pa3IUYHBIX
XUMHUYECKUX PEAKIIU;

— CaMOCTOSITEJIbHO IUIAHUPOBaTh U TMPOBOAUTH XUMHUYECKHE HKCIHEPUMEHTHI C
coOyroiecHueM TpaBuil  Oe30macHod paboThl C  BeleCTBAMU U JIA0OPaTOPHBIM
000py/I0BaHUEM;

— UHTEPIPETUPOBATH JAHHBIE O COCTABE M CTPOEHHUHM BELIECTB, IIOJYYEHHBIE C
MMOMOIIBIO COBPEMEHHBIX (PUBUKO-XUMUYECKUX METOJIOB;



— XapakTepu30BaTh pOJIb A30TOCOJEPKAUUX TEeTEPOIUKINYECKUX COCAUHEHUN W
HYKJIEMHOBBIX KHCJIOT KaK BOXKHEUIITUX OMOJIOTMYECKU aKTUBHBIX BEIIIECTB.

11 kaace

B pesynbrate n3ydeHus yueOHOro npeaMera «XHUMHs» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs BBIMTYCKHUK HA YIJ1y0J€HHOM YPOBHE HAYUMTCS:

— pacKphIBaTh Ha MpUMEpPaX POJib XUMUU B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOU
KapTUHBI MHUpPa M B MPAKTUYECKOW JEITEIBHOCTH YEJIOBEKA, B3aMMOCBS3b MEKIY
XUMHUEH U JPYTUMHU €CTECTBEHHBIMU HAYKAMU;

— COIOCTABJISATh UCTOPUUECKUE BEXU PA3BUTHS XUMHHM C UCTOPUUECKUMHU MEPUOIAMU
pa3BUTHUSL MPOMBIIUICHHOCTA M HAyKH JUIsi MPOBEJACHMS aHaIW3a COCTOSHMS, MyTeH
pPa3BUTHSL HAYKU U TEXHOJIOTHUIA;

— aHaJM3UpOBATh COCTAB, CTPOCHHE M CBOMCTBA BEILECTB, MPUMEHSS MOJOXKECHUSA
CTPOEHHUS aTOMa, XUMHUYECKOW CBSI3HM, JJIEKTPOJUTHUYECKOW JIMCCOIMAIIMU KHUCIIOT,
OCHOBAaHMHN W COJICH, a TaK)K€ YCTAHABIMBATH NMPUUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXKIY
CBOMCTBAMU BEIIIECTBA U €I0 COCTABOM M CTPOEHUEM;

— TMPUMEHATH TMpaBUJAd CUCTEMATUYECKONW MEXIyHAPOJAHONM HOMEHKJIATYpPhl Kak
CpeACTBa pa3IuyueHUs U UICHTU(UKAIIUYA BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJEKYJSPHbIE W CTPYKTYpHBIE (OPMYJIBI HEOPraHUYECKHX Kak
HOCHUTENEeH MH(pOpMAIIMK O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH K
ONPENIEIECHHOMY KJIacCy COEANHEHNUI;

— OOBSICHATh MPUPOJY M CIOCOOBI 00pa3oBaHUs XMUMHYECKOW CBSI3U: KOBAJIEHTHOMU
(monsApHOM, HEMOJSAPHOM), HOHHOH, METAJUNIMYECKOW, BOJOPOJHON C  IIEJBIO
ONpeIeNICHNUs] XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapaKTepHu30BaTh (PU3NUECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB U YCTAHABIMBATH
3aBUCUMOCTH (PU3NUYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAITMUYECKON PEIIETKY;

— XapakTepHU30BaTh 3aKOHOMEPHOCTU B WM3MEHEHHH XMMHYECKUX CBOMCTB IMPOCTHIX
BEILECTB, BOJIOPOJIHBIX COCIMHEHU M, BBICIINX OKCHJIOB U TUJIPOKCU/IOB;

— TMPUBOAUTH NPHUMEPHl XHMHUYECKUX PEAKLUUNA, PACKPBIBAIOIIUX XapaKTepHbIE
XUMHUYECKHE CBOWCTBA HEOPIaHMYECKHUX BEIIECTB HM3YUYECHHBIX KIIACCOB C IENBI0 HX
UAeHTUDUKAINT U 00BSICHEHUST 00JIaCTH TPUMEHEHUS;

— OIPEIEIIATh MEXAHU3M PEAKLIMU B 3aBUCUMOCTH OT YCJIOBHUM MPOBEACHUS PEAKLIUU U
MIPOTHO3UPOBATh BO3MOXXHOCTH IPOTEKAHUSI XMMHUYECKUX PEaKUHWil Ha OCHOBE THIA
XUMHUYECKOU CBA3U U AKTUBHOCTH PEAreHTOB;

— YCTAaHABJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHMYECKOM pEakuuu U CMEIICHUS
XAMHYECKOTO PABHOBECHUS OT pA3IUYHBIX (PAKTOPOB C IEIBI0  OMNpeeiICHUS
ONTUMAIIBHBIX YCIOBUU MPOTEKAHUSI XUMHUYECKUX MPOLIECCOB;

— YCTaHABIMBATh T'€HETUYECKYIO CBS3b MEXAY KIIACCAMH HEOPTaHMYECKHX BEIIECTB
1T O0OCHOBAHWS MPUHUMIHAIBHOW BO3MOYKHOCTU TOJYYEHUSI HEOPTraHUYECKUX H
OPraHUYeCKUX COCAMHECHUH 3aJJaHHOTO COCTaBa U CTPOCHMUS;

— MNoJa0upaTh peareHThbl, YCIOBUS U ONPEAEATh MPOAYKThl PEaKIUid, MO3BOJISIOUIUX
peanu3oBaTh J1a0OPATOPHBIE M IMPOMBIIIJIEHHBIE CHOCOOBI TMOJYYEHHUS! Ba)KHEUIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;



— ONpPEAENATh XapakTep CpeAapl B PE3yJbTaTe THIPOJIM3a HEOPTAHUYECKUX U
MPUBOJAUTH TPUMEPHl THUIPOJIM3a BEIIECTB B TMOBCEIHEBHOM JKU3HM YEJIOBEKA,
OMOJIOrMYeCKUX OOMEHHBIX MPOIIECCaX U MPOMBIILICHHOCTH;

— TMPUBOJUTH NPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMil B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEILHOCTH OPTraHU3MOB;

— O0O0OOCHOBBIBaTh NPAKTUUYECKOE HCMOJIb30BAHUE HEOPTaHMYECKHUX BEIIECTB U HX
peakiuii B MPOMBIILJIEHHOCTU U OBITY;

— BBINOJHATH XUMUYECKUH DJKCIEPUMEHT 10 PACMO3HABAHUIO U TOJYYEHUIO
HEOPTraHUYECKUX, OTHOCSIIUXCS K Pa3IUYHBIM KjlaccaM COCIMHEHUMN, B COOTBETCTBUH C
npaBujIaMd M mpueMaMu 0e30macHOM paboThl C XUMHUYECKUMHU BEHIECTBAMHU U
71a60paTOPHBIM 000PYAOBAHUEM;

— TPOBOJUTH pacueThl HAa OCHOBE XUMHUYECKUX (OPMYJI M ypaBHEHUM PEaAKIIUN:
pacdeTbl MacCOBOM A0 (Macchl) XUMUUYECKOTO COEUHEHUSI B CMECH; PACUEThl MacChl
(o6bema, KOIMYECTBA BEIECTBA) MPOJIYKTOB PEaKlMU, €CIU OJHO U3 BEUIECTB JAaHO B
n30bITKE (MMEET MIPUMECH); pacdeThl MACCOBOM WJIM OOBEMHOM JIOJIM BBIXO/1a MPOJAYKTA
peakuuu OT TEOPETHYECKHM BO3MOXHOTO; pacueThl TEIUIOBOro 3(d@eKkra peaxkiuu;
pacyeTbl 00OBEMHBIX OTHOIICHUM Ta30B MPH XUMHUUYECKUX PEAKIUSAX; PacueThl MAacChI
(o6bema, KONMMUYECTBA BEIIECTBA) MPOJYKTA PEaKlMd, €CIM OJHO U3 BEHIECTB JaHO B
BU/JIE PACTBOpPA C ONPEIEIICHHOW MACCOBOM J0JIel pACTBOPEHHOTO BEIIECTBA;

— BIIQJIETh IIpaBUIaMU OE30IMIaCHOT0 OOpAIeHUsI ¢ €AKUMH, TOPIOYMMHU M TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUMU;

— OCYIIECTBJISITh TOMCK XUMUYECKON MH(OPMAIIMKU 110 HAa3BaHUSAM, UJIEHTU(DHUKATOpAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KpUTHYECKH OIEHWBAThb W HWHTEPIPETUPOBATH XHUMHUYECKYI0 HH(POPMAIIHIO,
coJiepKallyocs B COOOIICHUSX CPEICTB MaccoBoi nHopmanuu, pecypcax UutepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IEJISIX BBISIBIICHUS OMIMOOYHBIX CY>KIEeHUN U (OpMHUPOBAHUS COOCTBEHHOM MO3UIINH;

— HAaXOJUTh B3aUMOCBS3U MEKIY CTPYKTYPOU M (PYHKITMEH, TPUIMHON U CIICIACTBUEM,
Teoprell W (akTaMH TPHU aHAIM3E TNPOOJIEMHBIX CHUTyallud HW 00OCHOBAaHUH
MIPUHUMAEMBIX PEIIEHUN HA OCHOBE XUMHYECKUX 3HAHUI;

— TPEACTaBIATh NYyTH pEUIEHUs TJ00aNbHBIX MpPOOJIEM, CTOSAIIUX Iepen
YEJI0BEUYECTBOM, U MEPCIIEKTUBHBIX HAMPABICHUN PAa3BUTUS XUMUYECKUX TEXHOJIOTUH, B
TOM YHCJI€ TEXHOJIOTHI COBPEMEHHBIX MATEPHUATIOB C PA3IMYHON (DYHKIIMOHATBHOCTBIO,
BO300HOBJISIEMBIX UCTOYHUKOB CBHIPBS, MEPEPAOOTKN M YTHIIU3AIUU TTPOMBIIIICHHBIX H
OBITOBBIX OTXOJIOB.

Buinyckuuk na yemybneHnom ypogHe nomydum 03MOHCHOCHIb HAYYUMBbCAL:

— (GOpMYIMpPOBATh IEJIh WCCIEAOBAHMSI, BEIIBUTATh U MPOBEPSITH IKCIEPUMEHTAITHHO
TUIOTE3bl O XMMUYECKUX CBOWMCTBAX BEIIECTB Ha OCHOBE UX COCTAaBA U CTPOCHUS, UX
CIIOCOOHOCTU BCTYIATh B XUMHYECKUE PEAKIIMH, O XapaKTepe U MPOAYKTAX Pa3IUYHBIX
XUMHUYECKUX PEaKIU;

— CaMOCTOSITEJIbHO IUIAaHUPOBaTh M TMPOBOAUTH XUMHUYECKHUE HKCIHEPUMEHTHI C
coOJifoiecHueM TMpaBWi 0Oe30MacHoi paboThl C BelIECTBAMU U J1A0OPaTOPHBIM
000pyI0BaHHUEM;



— HHTCPHPCTUPOBATH HAAHHBIC O COCTABEC MW CTPOCHHUH BCHICCTB, IIOJIYUYCHHBIC C
IMOMOIIbIO COBPEMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOOOB,

— OIIKMCBIBATH COCTOSAHHUC DBJICKTPOHA B aTOME Ha OCHOBC COBPECMCHHBIX KBAHTOBO-
MCXaHHYCCKUX HpCI[CTaBJ'ICHI/Iﬁ 0 CTpPpOCHHMHM aToMa aJiAd 00BSICHEHHS pPE3yJIbTaTOB
CIICKTPAJIbHOI'O aHaJIn3a BCHICCTB;

— IIPOrHo3MpoOBATL BO3MOKXHOCTL IMPOTCKAHUA OKHCIUTCIbHO-BOCCTAHOBUTCIBbHBIX
peaKuHﬁ, JICKAIKMX B OCHOBE ITPHUPOJHBIX U ITPOU3BOACTBCHHLIX ITPOLIECCOB.

2. Cogepxxanmne yuyeOHOro npeamera «XuMHsS» Ha YriIyOJIeCHHOM YPOBHE CPeJIHeEro
o011ero od0pa3soBaHus

2.1. TeopeTnueckne OCHOBbI XUMUM
2.1.1. CTpoeHnue BemecTsa

ATOMHO-MOJIEKYJIIpPHOE yueHHe. BeniecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusd. KauecTBEHHBII M KOJMYECTBEHHBIM COCTaB Bemiecrsa. ModsgpHas U
OTHOCHUTEJIbHAs MOJICKYJISIpHAasi Macchl BellecTBa. MousibHas J0Jisi U MaccoBas J0Jis
3JIEMEHTA B BEIIECTBE.

Crpoenune aroma. Hyxmuabl. HM3otomnsl. Tumel paJvoakTUBHOTO pacraja.
TepMmosinepubiii cuHTe3. OTKPBITHUE HOBBIX XUMUYECKUX AJIEMEHTOB. SIJIepHbIEC peakivu.
[IpuMmeHeHne paguoHyKINA0B B MEULIMHE. METOT MEYEHBIX aTOMOB.

CoBpeMeHHass MoOJiesib CTpoeHUsT aToma. KoprycKyJsipHO- BOJHOBBIE CBOWMCTBA
anekTpoHa. KBaHToBble umcia. ATomHass opourtanb. PacmpeneneHue 3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C MPUHIIMIIOM HAWMEHBIIEH SHEpPTHH,
npaBwioM XyHnaa u npuHiunoMm I[laynu. OcoOEHHOCTH CTPOEHHUS PHEPreTUUYECKUX
ypoBHEH aTOMOB d-3iieMEHTOB. DJeKTpoHHasi KoHpurypauus aroma. Knaccudukarms
XUMUYECKUX JJIEeMEHTOB (s-, p-, d-, f-amemeHThI). DneKTpoHHBIE KOH(PUTYpalUH
MOJIOXKUTENBHBIX U OTPULIATENEHBIX MOHOB. OCHOBHOE M BO30YXICHHBIE COCTOSHHS
aTOMOB. BaJleHTHbIE 3JIEKTPOHBI.

Iepuoauuyeckuit 3akoH. DopmMynuMpoBKa 3aKOHA B CBETE COBPEMEHHBIX
IOPEACTaBICHUNA O CTPOEHHH artoma. MHpPOBO33PEHYECKOE M HAy4yHOE 3HAYEHUE
ITepuonnueckoro 3akona J[. M. MenaeneeBa. Pagmyc aroma. 3aKOHOMEPHOCTU B
M3MEHEHUH CBOWCTB MPOCTHIX BELIECTB, BOJOPOJAHBIX COCIMHEHNM, BBICIIMX OKCUIOB U
TUAPOKCUAOB B NIEPUOAAX U rpynnax. INeKTPOOTPULIATEIBHOCTb.

Xumnueckasi CBfi3b. OJEKTPOHHAs MPUPOJA XUMHUYECKOW CBsi3U. Bupsl
XUMUYecKon cBaA3u. KoBaneHTHas CBSI3b U €€ XapaKTEePUCTUKHU (FHEPTHs CBSI3U, JJIMHA
CBSA3U, BAJICHTHBIM YroJ, KpPaTHOCTb CBSI3H, MOJISIPHOCTb, MOJSPU3YEMOCTb).
KoBanenTtHass HenonsipHass U mnoJisipHasi cBA3b. OOMEHHBIH U JTOHOPHO-aKIENTOPHBIMI
MEXaHU3Mbl 00pa30BaHUSI KOBAJICHTHON MOJSAPHON CBsA3U. ['eomMeTpusi MOJIEKYJIbI.
HNonnas cBa3b. Mertaiummueckas cBA3b. BomopoaHas CBs3b U €€ BIMSHUE Ha CBOMCTBA
BEIIECTBA. MEKMOJIEKYJISIPHBIE B3aUMOACHCTBUSL.

ArperatHbie cOCTOSIHUSA BellecTBa. ['a3pl. ['a30Bble 3akOHBI. YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIICHUHU.
OtHOocuTEenpHAsT TJIOTHOCTH Tra3oB. CpenHss MojsipHas Macca cmecu. CTpoeHue
TBEPJbIX TeJl: KPUCTAJUIMYECKHEe M aMOp(HbIE BEIIECTBA. THIbl KPHUCTALIMYECKUX
pElIeTOK: aTOMHasl, MOJIEKYJIsIpHasl, HOHHas, Meraunueckad. Ilonsatue 00
3JIEMEHTapHOM sueiike. loHHbIE paguycChl.



3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITUYECKOU
pemietku. Ilpuunabl MHOTOOOpa3us BemecTB. COBpEMEHHBIE MPEACTABICHUS O
CTPOCHHH TBEPABIX, KUIKUX U Fa3000pa3HBIX BEIIECTB.

JemoncTpanuu. 1. OOpasupl BEUIECTB MOJIEKYJISPHOTO M HEMOJEKYJISIPHOIO
ctpoenus. 2. Bosronka nozaa. 3. Moaenu moiekyi. 4. Kpuctammmyeckue pemeTky.
2.1.2. OcHOBHBIC 32AKOHOMEPHOCTH NMPOTEKAHUA XUMMUYECKHX PeaKIHil

Knaccupuxkanusa xumMuyecKuX peakiuuii o pa3inyHbIM NPU3HAKAM CPABHEHUS.
['omorennble u reTeporeHHnsie peakiuu. Kiaccudukamuss 1o 3HAKY TEMJIOBOTO
s dekra. Obpatumbie U HeoOpaTUMbIe peakiuu. KataiuTuieckrue U HeKaTaaTuTUIECKre
peakiuu. Peakiiuu ¢ u3MeHeHHeM U 0€3 U3MEHEHHUsI CTEIIeHU
OKHUCJIEHUS 3JIEMEHTOB B COEAUHEHUSX.

JHepreTuka XuMuveckux peakumii. TermnoBoil 3ppeKkT XuMHUYECKON peakinu.
DHJOTEPMUUYECKHE M HK30TEPMHUYECKHE peakluu. TepMOXHUMHUYECKUE YpPaBHEHMUSI.
Temora oOpa3zoBanus BelecTBa. 3akoH ['ecca U ClIeACTBUS U3 HEro. DHEPrus CBS3H.
[TonsiTue o0 BHyTpeHHeW 3Hepruu u SHTanbnuu. [lonstue 06 sHTponuu. BTopoit 3akoH
tepmoauHamMuku.  ®dopmyna  bombrmana.  Duepruss  [ubb6ca u  kputepuu
CaMOITPOM3BOJIBHOCTA XMMHUUYECKON pEaKIIUH.

Oo0patumble peaknum. XuMuUueckoe paBHoBecue. KoOHCTaHTa paBHOBECHSI.
[Tpunumn Jle Illarenbe. PaBHOBECHBIE COCTOSHUA: YCTOWYMBOE, HEYCTOMYHMBOE,
6e3paznuunoe. CMelleHHe XMUMHYECKOrO pPAaBHOBECHS TOJ JCHCTBHUEM pPa3IUYHbIX
(GakTOpOB: KOHIIEHTpAaI[Md PEareHTOB WM MPOJAYKTOB pEaKIHUH, JAaBJICHHUS,
TeMnepaTrypsl. Poiib cMeleHus: paBHOBECUS B TEXHOJIOTUUYECKUX IPOLIECCaAX.

CkopocTh XMMHMYECKUX peaKIuii, e 3aBUCUMOCTh OT Pa3IU4HbIX (haKTOPOB:
IPUPOABl  pPEArMpPYIOIIMX  BEIIECTB, KOHLIEHTPAUUM pearupyrollux  BELIECTB,
TEMIIEPATypPhbl, HUIMYUS KaTaJIU3aTOPa, IUIOIAAN [IOBEPXHOCTH PEArUPYIOLINX BEIIECTB.
Peakuuu roMoreHHble W TeTEpOreHHbIE. AKTUBUPOBAHHBIA KOMILUIEKC. 3akoH
nerictByromux mace. [Ipasuno Bant-I'odda. Tlonstue 06 sHeprum akTuBamuu U o0
sHepreTudeckoMm npoduie peakuuu. Karanuzaropsl u katanus. Pons katanuzatopoB B
NpUPOAEC ¥ TMPOMBIIUICHHOM TMpou3BOACTBE. DepMeHThl Kak OHOJIOTHYEeCKUe
KaTaJau3aTopBbl.

JdemoncTpanuu. 1. DK30TepMUUYECKHE M JHAOTEPMHUYECKHUE XHUMHYECKHUE
peakiuu. 2. TemnoBble SIBICHUS NMPU PACTBOPEHUU CEPHOM KHUCIOTHI U aMMHA4YHOU
cenuTpbl. 3. 3aBUCUMOCTb CKOPOCTH PEaKUUHM OT MPUPOJbl BEIIECTB Ha IpPUMEpE
B3aHUMOJICMCTBUSL PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOW KOHLEHTPALUU C
OJIMHAKOBBIMU KycOYKamu (TpaHyjaM{) LHMHKAa M OJMHAKOBBIX KYCOYKOB Pa3HbIX
METAJJIOB  (MarHusi, UMHKA, JKejle3a) C pacTBOPOM  COJITHOM  KHUCIOTHL 4.
B3anmojelictBue pacTBOpPOB CEpPHOM KHCJIOTHI C pacTBOpaMu THOCYJb(para HaTpus
Pa3IMYHON KOHLEHTPALMKU U TEMIEPATYPhI. 5. 3aBUCUMOCTD MOJIOKEHUS PABHOBECUS B
cucteme 2NO, N>O4 oT TemMnepaTypsl.

JlaGoparopHble onbIThl. 1. KaTanuTtnueckoe pas3nokeHue MepoKCr1a BOAOPOA.
2.1.3. PacTtBOpBI

Cnoco0bI BbIpakeHUs] KOJUYECTBEHHOI0 COCTABa PacTBOpa: MaccoBas JOJISI
PacTBOPEHHOI'0 BelllecTBa (MPOLIEHTHAs KOHIICHTpAIUs), MOJISIpHAsi KOHLIEHTpALUSI.
PactBopenue kak (GpU3NKO-XUMHUUECKUN MTPOLECC.



Jucnepcubie cuctembl. Komtouanele pactBopbl. VCTHHHBIE — pacTBOPEI.
HucnepchHast ¢aza u aucnepcuoHHas cpena. CyclneH3uu U SMYJIbCUU. 307U U TEeJH.
Omnanecuennus. Dpdext Tunaans. Koarynsamus. Cenumentanus. CuHepesuc.

Peakuuu B pacTrBopax 3JieKTPoauTOB. KauecTBEeHHbIE peaklMd HA WOHBI B
pactBope. KHUCIOTHO-OCHOBHBIE B3aUMOJEHUCTBHUS B pacTBopax. AMMOTEPHOCTD.
HNonnoe npoussenenue Bojabl. Bomopoanswiii mokazatens (pH) pactBopa. CusbHbIE U
cnabpie AnekTposuThl. PacyeT pH pacTBOpOB CUIIBHBIX KUCIIOT U Iesodeit. KoHcTaHThI
JUCCOLIMALIMM CIA0BIX 3JIEKTPOIHUTOB.

Peakuun uoHHOro oodOmeHa. [lonHble M COKpalleHHBIE WOHHBIE YpPABHEHUS.
I'mppoims coner. I'maponu3 mo KaTUOHY, II0 aHUOHY, IO KaTHOHY M II0 aHUOHY.
Peakuust cpenpl pacTBOPOB COJIEM: KHMCJIOTHAS, LIEJIOYHAs WM HeuTpasibHas. [lomHbIn
HEOOpaTUMBIM TruAponu3. 3HAYeHHEe TUApoIH3a B  OHMOJIOIMYECKHMX OOMEHHBIX
npoueccax. I Ipumenenne ruiponnsa B IPOMBIIUIEHHOCTH.

Memoncrpanuu. 1. OmnpeneneHne KUCIOTHOCTH CpPeNbl IPU  HOMOIIH
uHauKkaTopoB. 2. Oddexr Tunmans. 3. OOpa3oBaHHWe KOMIUIEKCHBIX COCIMHEHUUN
NEPEXOIHBIX METAIIOB.

JlabopaTopHble onbITbl. 1. Peakiuu wuoHHoro oOmena. 2. CBolicTBa
KOJUIOWJHBIX pacTBOpoB. 3. ['maponus coineil. 4. [lonydyeHne n CBOMCTBA KOMILJIEKCHBIX
COCIMHEHUMH.

2.1.4. OKHCIUTEbHO-BOCCTAHOBHUTEJIbHBIE MTPOLECCHI

OKHCINTENIbHO-BOCCTAHOBUTEIbHbIE  peaKIMUU. UMbl  OKHUCIHUTEIIBHO-
BOCCTAHOBHUTENIbHBIX peakuuil. OKucieHne U BoccTaHOBieHHE. OKHCIHUTENN U
BOCCTAaHOBHUTENU. MeTO/ 3JEKTPOHHOTO U AJIEKTPOHHO-HMOHHOTO Oananca. [loBenenue
BEILECTB B Cpelax ¢ pa3HbIM 3HaueHuem pH. IlepmaHraHaT kaiusi Kak OKHCIIMTEIb.
OKHUCIHUTENIBbHO-BOCCTAHOBUTENIBHBIE ~ PEAKUMM B  MPUPOJE, IPOU3BOIACTBEHHBIX
npolieccax U JKU3HEIEATEIIbHOCTH OPraHu3MOB.

l'anbBanuveckuii 3jeMeHT (Ha mpumepe siaeMmeHTa Jlanuois). XuMUUeCcKue
HMCTOYHUKH TOKA: FaJbBAHUYECKUE AJIIEMEHTHI, aKKyMYJIATOPBI U TOTUIMBHBIE 3JIEMEHTHI.
DNEKTPOXUMUYECKUN psAl HANPSIKEHWN (aKTUBHOCTHU) METAUIOB (pSJ CTaHIAPTHBIX
ANEKTPOJHBIX TOTEHIIUAJIOB).

DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JEKTPOIUTOB (KHUCIOT, HIEI0UYEH
u conei). IlpakThueckoe MNPUMEHEHUE DBJIEKTPOJIM3a I TOJYYEHHUS IIEJTOYHBIX,
IIEJIOYHO3EMENbHBIX METAJJIOB U altoMuHMs. Koppo3us MeTamioB: CrOCOOBI 3alllUThI
METAIIJIOB OT KOPPO3HH.

JeMoncTpanuu. B3anmoseicTBre mepMaHTranaTta Kajius ¢ Cylab(pUTOM HATpUs B
pa3HbIX Cpeaax.

2.2. OCHOBBI HEOPraHM4YeCKOl XUMHH
2.2.1. Knaccudpuxkanus 1 HOMEHKJIATYPA HEOPraHUYECKUX COeTUHCHU I

Baxneimme krnaccbl HEOPraHMYECKUX BEUIECTB. OJIEMEHTBHl METAIbl U
HeMeTaibl U ux mnojoxenue B Ilepuomumueckoir cucreme. Krnaccudukauus u
HOMEHKJIATypa CIIOKHBIX HEOPraHWYECKUX COEAUHECHUN: OKCUIOB, THUIPOKCHUIOB,
KHUCJIOT U COJIel. ['eHeTnueckas CBsi3b MEXKy KJIacCCaMH HEOPTaHWMYECKUX COCIUHEHHM.
Nnentudukanuss HEOpraHUYECKUX BEIIECTB W HOHOB. KOMIUJIEKCHBIE COEIUHEHUS.
CocTaB KOMILIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTenb, Juranasl. KoopauHnanuonHoe



YHUCIIO. HomMenkiatypa KOMIUIEKCHBIX COCIMHEHUW. 3HAYECHHE KOMILUIEKCHBIX
coequHeHun. [IoHATHE O KOOPAUHALMOHHON XUMUH.
2.2.2. HemeTaJLiibl

Boagopoa. Ilonydyenue, Qusnueckue M XUMHUYECKHE CBOMCTBa (peakiuu ¢
MeTalllaMd Y HEMETaJUlaMH, BOCCTAHOBJIEHUE OKCHUJIOB U coiield). ['mapumsl.
TonMBHBIEC JIEMEHTHI.

I'anorennl. OOwmias xapakTepuCTHKa 53JIEMEHTOB TIaBHOW mnoarpymmsl VI
rpynnbl. DU3WYECKUE CBOMCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH W3MEHEHUSA
OKHUCJIUTEIbHOW AKTUBHOCTHM TAJIOT€HOB B COOTBETCTBUH C UX MOJIO)KEHUEM B
nepuoanueckoit  Tabmuie. [lopsnok  BBITECHEHUS TajJlOTEHOB M3  PacTBOPOB
rajoreHus10oB. XJIOp — TOJIydYeHHE B MPOMBIIUICHHOCTH W Ja0OpaTOpPUH, PEaKIMU C
MeTaJulaMu ¥ HeMeTaulaMu. B3anmoneiicTBre xjiopa ¢ BOJOW U paCTBOPAMU IIEJIOYEN.
Kucnoponnusie coeauHeHuss xjopa. [MHNOXJIOPUTHI, XJIOpaThl M MEPXJOPATHI  KaK
TunnuHble okuciautTenn. OcobenHoctu xumuu ¢ropa, Opoma u moaa. KauectBeHHas
peakuus Ha oj. ['aioreHoBo1I0poibl — MOJIyYE€HHUE, KUCIOTHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBA. XJOPOBOAOPOA. ['amoreHoBOJOpPOAHBIE KHUCIOTHI W uX conu. ConsiHas
KHCJIOTa W €€ coiiu. KaudecTBeHHbIE peakiuM Ha TajloreHua-uoHbl. I[IpumeHeHue
rajoreHOB U UX BOXXKHEUIIINX COCIUHEHU.

DJieMeHThl MOArpynnbl kKucaopoaa. OOmas XapakTEpUCTHKA DIEMEHTOB
raBHOU noarpynisl VI rpynisl. @u3nyeckue CBOMCTBA MIPOCTHIX BEILLIECTB.

O30H kak amorponHas Moaudukanus kuciopozaa. [lomyuenue ozona. O30H Kak
okucautenb. [[o3UTUBHAS M HEraTUBHAs POJb 030HA B OKpy:katouen cpeae. CpaBHeHUE
CBOMCTB 030HA W Kuciopoaa. Bojaa n nepokcua Boaopoaa Kak BOAOPOAHBIE COCTUHEHUS
KHCIIOpOJla — CpaBHEHHE CBOWCTB. Ilepokcua BOOOpoJa Kak OKHUCIHTENIb U
BOCCTaHOBHTEIb. [IepOKCUIbI METAIIIOB.

Cepa. Amnorponusi cepbl. DU3MYECKHE M XMMHUUYECKHE CBOWCTBA CEpbl
(B3auMozeiicTBUE € MeTaulaMHu, KHUCIOPOJIOM, BOAOPOAOM, PACTBOPAMH IIEIOYEH,
KACTIOTAMH-OKUCIIUTEIsIMU).  B3aumoneiictBue cepsl € CynbQUTOM HATpusi C
oOpa3zoBanueM THOCylb(para HaTpus. CepoBOIOPOJ — TMOJMY4YEHHE, KHUCIOTHBIE U
BOCCTaHOBHUTENbHbIE CBOMCTBA. Cynbduasl. CEepHHUCTHIN Ta3 KaK KUCIOTHBIM OKCHIL.
OkucnutenbHble M BOCCTAHOBUTEIBHBIE CBOMCTBAa cepHHCTOro rasa. llomydenue
CEpPHUCTOTO Tra3a B MPOMBIIUIEHHOCTH U J1abopaTopun. CepHUCTAs] KUCIOTa U €€ COJIU.
Cepnpriit anruapun. CepHas kuciota. CBONCTBAa KOHIIEHTPUPOBAHHON U pa30aBICHHON
CEpPHOM KHUCIIOTHI. /[efiCTBHE KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI HA caxap, METAJUIbL,
HEMeTaibl, CyiabGuasl. TepMmudeckas yCTOWYMBOCTH cyibharoB. KauecTBeHHas
peaKurs Ha CEPHYIO KUCJIOTY U €€ COJIU.

DJjieMeHTHI MOArpynnbl azora. OO0mas xapaKTepUCTHUKA HJIEMEHTOB TJIABHOU
noArpynnsl V rpynnsl. @U3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB.

A3ot u ero coeauHeHusa. CTpoeHHE MOJIEKYJIbl a30Ta. DU3NUECKUE U XUMUYECKUE
cBoicTBa azota. [lomydyeHue azoTa B NMPOMBINIIEHHOCTH U JiabopaTtopun. Hutpuusl.
AMMHaK — €ro nojiydeHue, GU3ndecKue U XuMudeckrue cBoicTBa. OCHOBHBIC CBOMCTBA
BOJIHBIX pAacTBOPOB amMMHaka. AMMHAK Kak BoccTaHOBUTENb. Coin aMMOHWUSL.
IToBenenne conedl aMMOHHS IIpU HarpeBaHWH. KauecTBeHHas peakluss Ha WOH
ammoHus. [Ipumenenne ammuaka. OKCUAbl a30Ta, WX MOJYYEHHE U CBoMcTBa. Okcua
azora (I). Oxucnenune oxcuna azora (II) kucnoponom. Jumepuzanus okcuaa azora (IV).



A3oTHCTast KUCTIOTa U €€ COMU. HUTPUTHI KaK OKUCIUTENN U BOCCTAHOBUTEIU. A30THAas
KHCJIOTa — (U3UYECKHE U XUMHUYECKHE CBOICTBA, MOJIydeHUE. A30THAsl KUCIOTa Kak
OKUCIUTEb (OTHOLIEHHE a30THOM KUCJIOTHI K METaJllaM U HeMeTajlaM). 3aBUCUMOCTh
MPOYKTa BOCCTAHOBIICHHS A30THOM KHUCIOTHI OT AaKTUBHOCTH METajjia U KOHIICHTpaIluu
KUCIOThl. HuTpaTel, ux Qusznueckue MU XUMUYECKHE CBOWCTBA (OKHUCIUTEIbHBIC
CBOICTBA U TEPMHUUYECKAS] YCTOMYUBOCTH), IPUMEHEHUE.

®ochop u ero coeaunenus. Amnorponus ¢ocdopa. Puznueckue CBONCTBA
docthopa. Xumuueckue cBoiicTBa (ocdopa (peakiuu ¢ KUCIOPOIOM, TrajoreHamu,
MeTaJlsIaMU, CIIOXKHBIMHM ~ BEILIECTBAMU-OKUCIUTENAMH, Ienodamu). [lonmydenue wu
npumenenue docdopa. Pochun. Pochuabl. Pocopuseiii anruapua. OpropocpopHas
u MertadocdopHas KUCIOTHI U uUX coid. KauecTBeHHass peakiusi Ha opTodocdarsl.
Paznoxenue opropocdopHoit kuciaotel. [Ipumenenune pochopHoil KUCIOTHI U €€ COJIEH.
buonoruueckas pons docdartos.

IMoarpynna yriaepoaa. O0masi XapaKTepUCTUKA JIEMEHTOB TJIABHOW MOJTPYIIIBI
IV rpynmnsr.

Yrnepon. Amnorponus yriepona. CpaBHEHHE CTPOCHHUS M CBOMCTB Trpadura H
anmaza. DyniaepeH Kak HOBasi MOJIEKyJsapHas (opma yriepoja. Yroyib: XUMHUUYECKHE
CBOMCTBa, MOJy4YeHHe W npuMmeHeHue yris. Kapounbl. ['maponus xapOuaa Kaablids U
kapOuna amomuHusg. KapOuabl mepexoHbIX MeTauioB (keie3a, Xpoma M Jp.) Kak
cBepxmnpouHble MaTepuanbl. CHHTE3-Ta3 KaK OCHOBA COBPEMEHHOW MPOMBIIIJICHHOCTH.
Oxkcuasl yriepoaa. Yroib U yrapHblid ra3 Kak BOcCTaHOBUTENU. Peaknus yrapHoro rasa
¢ pacmiaBamu 1enoued. Cunre3 ¢opmuaroB. OOpa3zoBaHuE yrapHoro rasza IHpH
HEIOJIHOM cropaHuu yris. buonormyeckoe neiictBue yrapHoro rasa. Ilomyuenue u
IPUMEHEHHE YrapHOTO rasa. YTJIEKUCIBIM Ta3: MOJyYeHHE, XMMHYECKHUE CBOWCTBA
(B3auMOJCHCTBUE YTJIEKUCIOr0 ra3a C BOJOW, IIeJ0YaMH, MarHueM, NEpPOKCHIaMU
METaJUIOB). YTOJbHas KHUCIOTa M ee coiu. KapOoHaThl W TUAPOKApOOHATHI: WX
NOBe/ICHHE MpU HarpeBanuu. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemnnii. ®uznyeckne W XUMHUYECKUE CBOMCTBA KpeMHMs. Peakuuu c yriem,
KHUCIIOPOJIOM, XJIOPOM, MarHueM, pacTBOpamu wieiouel, cepoBogopoaoMm. CunaH —
BOAOpPOAHOE coeauHeHne kpemHusd. Cunuiuasl. [lonyuyeHne n nmpuMeHEHUE KPEMHHUS.
Oxkcup kpemuus (IV), ero crpoenue, pusndecKkue 1 XUMUYECKUE CBONCTBA, 3HAYCHHEC B
pupojiec U npuMeHeHue. KpeMHHEBbIe KUCIOTHI U UX COJIM. [ 'MIpOSIM3 CUIIMKATOB.
CuiMKaTHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI. AJIFOMOCUIUKATBHI.

brnaroponnbsie (uHepTHBIE) ra3zbl. OOIIast XapaKTEPUCTHKA AJIEMEHTOB TJIaBHOM
noarpymmbl  VIII  rpynmel.  OcoOEHHOCTH XUMHUYECKMX CBOWCTB. [IpuMenenme
0JIarOPOTHBIX TA30B.

Jemonctparuu. 1. 'openue Bogoposa. 2. [lonyuenue xiaopa (ONbIT B MPpOOUpPKeE).
3. OxucnuTenbHbIE CBOWCTBA pacTBopa rumoxjoputa HaTpus. 4. OmbITeI ¢ OPOMHOU
Bosoi. 5. [lmaBnmenue ceprl. 6. ['opeHne cepsl B kuciiopoje. 7. Bzaumoencteue xenesa
c cepoir. 8. T'openme cepoBomopona. 9. Ocaxnenme cynbduao. 10. CpoiicTBa
cepHuctoro rasza. 11. JleiicTBHE KOHUECHTPUPOBAHHOW CEPHOW KHCJIOTHI HAa MEIAb M
caxaposy. 12. PactBopenme ammuaka B Bojae. 13. OCHOBHbIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutuueckoe okucienue ammuaka. 15. [lonyuenune okcuaa azora (1I)
U €ro OKHCJICHHWE Ha Bo3ayxe. 16. JlelicTBUe a30THOW KUCIOTHI HA Menb. 17. ['opeHue
dochopa B kucnopoze. 18. IlpeBpaiienue kpacHoro gochopa B O€blii U €T0 CBEUYCHHUE



B TeMHoTe. 19. BzaumopeiictBue ¢ocdopHoro anruapuga ¢ Bogoil. 20. OOpasisl
rpadura, anmasza, kpemHus. 21. T'openue yrapHoro raza. 22. TyiieHue IuIlaMeHU
YIJIEKUCIBIM Ta3oM. 23. Pa3noxeHnue Mpamopa.

Jlaboparopubie onbiThl. 1. IlomydeHwe xiopa W U3YyYE€HHUE €r0 CBOMCTB. 2.
CaolicTBa xyopcojepxkamux oroenusateneit. 3. CoiicTBa OpoMa, noia u UX cojeu. 4.
N3yueHne CBOWCTB CEPHOM KHUCIOTBI M €€ coner. 5. M3yueHue CBOMCTB BOIHOIO
pactBopa ammuaka. 6. CpoiictBa cosieil amMoHus. 7. KauecTBeHHast peakiusi Ha
kapOoHat-uoH. 8. McmblTaHue pacTBOpa CHUJIMKAaTa HATpUsl HWHIUKATOpPOM. 9.
O3HakoMJieHHEe ¢ 00pa3liaMu IPUPOIHBIX CUIIUKATOB.

2.2.3. MeTajibl

OO0muii 0030p 371eMeHTOB — MeTaioB. (CBOMCTBA IPOCTBIX BEIIECTB-
METAJUIOB. JJEKTPOXUMHUYECKUUA PpAN  HANPSHKEHUH MeTauioB.  MeTalinuecKue
Kpuctaumdeckue pemetku. CruiaBbl. XapakTepUCTHKa HauOoJiee U3BECTHBIX CIIJIABOB.
[Tony4yeHnue u npUMEHEHNE METAJIIOB.

Ilesounbie MeTaabl. O0IIast XapaKTEPUCTHKA SJIEMEHTOB TJIABHOMW MOTPYIIITHI
I rpynmel. CBoO#CTBA 1I€IOYHBIX METAJIIIOB. Pacrio3HaBaHWE KaTHOHOB JIMTHUSI, HATPUS U
kanua. Hatpuih M Kamuii — MNPEACTABUTENIM IMIEJIOYHBIX METAJUIOB. XapaKTEpHBIE
peakuun Hatpus U Kanus. [lonydeHue mienouHbIX mMeTamiaoB. OKCUIBI U MEPOKCHUIBI
Hatpus U Kanusi. CoenuHeHus: HaTpusi U Kanusi. Conu HATpus, Kajaus, UX 3HAUYCHUE B
pUpPOJIE€ U KU3HU yenoBeka. Coja U eIKUid HaTp — BaKHEUIIINE COCMHEHUSI HATPUSL.

Bepunanii, Maruui, mejiouno3eMesibHble MeTalIbl. O0mas XapakTepUCTUKA
3JIEMEHTOB TJIaBHOM moarpynmnsl Il rpynmel. bepuinuii, Marauii, mea04YHO3EMEIbHbBIC
MeTaibl. AM(OTEpHOCTh OKCUA U TUApoKkcHuaa oepusutnsi. OKpacka MIaMEeHH COJIIMU
MIEJIOYHO3EMENIbHBIX METa/UIOB. MarHuil M KanblMii, WX O0IIas XapakTepUCTHKa Ha
ocHOBe TnosiokeHust B llepmommueckon cucreme anemeHTtoB [[. M. MenneneeBa u
cTpoeHusi atomoB. [lomydeHue, Quznyeckne U XUMHUYECKHE CBOWCTBA, NMPUMEHEHUE
MarHus, KaJblMs U UX coequHeHnil. CoJIn MarHus W KajblUs, UX 3HaYCHHUE B MIPUPOJIE
Y KU3HU YesioBeka. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHEHHS.

AnwoMuHu#. PacnpocTpaHeHHOCTh, B Mpupoje, (U3HMYECKUEC M XUMHYCCKHE
CBOMCTBa (OTHOILIEHHE K KHUCJIOpPOAY, rajoreHaMm, pacTBOpaM KHUCJIOT M LIEJIOYEH,
amomorepmus). [IpousBoacTBo amomunus. [Ipumenenue amromuHus. AMQPOTEPHOCTH
okcuaa u ruapokcuaa amomunus. Conu amomunus. [lonHoe paznoxkeHue BoAOM coeit
AITIOMHUHUS CO CITA0BIMU JBYXOCHOBHBIMHM KHCJIOTaMH. AJTIOMUHATHI B TBEPJIOM BUJE U B
pactBope. KoMIUIEKCHBIE COEUHEHUS ATTFOMUHUSA.

Metamiabl  nmodounbix moAarpymnm. OOmas XapakTEepUCTHKA TMEPEXOIHBIX
MetaiioB [—VIII rpynn. OcoOeHHOCTH CTpOEHHS aTOMOB NEPEXOJHBIX METAJUIOB.
O6uue puznyeckre u XuMU4ecKkre cBoicTra. [IlpumMenenrne MeTaos.

Xpom. ®uznyeckre CBOMCTBA XpoMa. XUMUYECKHE CBOMCTBA XpoMa (OTHOIIEHHUE
K BOJIIHOMY Mapy, KUCIOPOAY, XJI0pYy, pactBopaMm KucioT). [loaydyeHre u npuMeHeHue
xpoma. CoeauHeHuss xpoma. V3MeHeHHWe OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIX H
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THIAPOKCHAOB XpOMa C POCTOM CTENEHH
okucneHus. AMpoTepHble CBONCTBA OKCUA U TUAPOKCUIA
xpoma (III). Okucnenue coneit xpoma (IIl) B xpomaTsl. B3auMHbie nepexoasl XpoMaToB
Y IUXPOMATOB. XPOMAThl U TUXPOMATHI KAK OKUCIIUTEIH.



Mapranen. Ousznyeckue CBOMCTBA Maprasia. XMMUYECKAE CBOMCTBA MapraHia
(OTHOIIEHUE K KHUCIOPOAY, XJOpYy, pacTBopam kucior). [lonydeHne u mpuMeHEHUE
Mapranna. Oxkcua mapranua (IV) kak okucnutens u katanuzatop. [lepmanranar xanus
KaK OKUCIIUTEIIb.

Kene3o. Haxoxnenue B npupojie. 3HAUCHHUE KeJe3a i1 OpraHru3Ma 4esloBeKa.
du3nyeckue CBOWMCTBA XKeje3a. XUMHYECKHE CBOMCTBa jkeile3a (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, CEPOM, yTiieM, BOJOM, KUCIOTaMu, pacTBopaMu coJjieit). CruiaBsl
xene3a ¢ yriepogoM. llomyuenne u npumeHenue xene3a. CoeqUHEHUS Kelesa.
CpaBHEHME KHUCJIOTHO-OCHOBHBIX W  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
ruapokcuaa xenesa (II) u ruapoxkcuaa xenesa (III). Conu xenesa (II) u xenesza (I1I).
Mertoasl mepeBoga coner skene3a (II) B comu sxenesa (III) m oOpatno. [lomHoe
pasnoxenue Bojoi coiseit skeneza (III) co crmaGbiMu JABYXOCHOBHBIMU KHCJIOTaMH.
OxucnutenbpHbIe CBOMCTBA coenuHeHui xkemnesa (III) B peakuusix ¢ BOCCTaHOBUTEISIMU
(MouIoM, CEpOBOJIOPOJIOM U MeIbl0). [{uanuaHbie KOMILIEKCH Jkene3a. KauecTBeHHbIe
peakiuu Ha noHBI xenesa (I1) u (I11).

Mens. Haxoxnenue B mnpupoae. buonormueckas ponb. Dusndeckue u
XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBHE C KHCJIOPOIOM, XJIOPOM, CEpOM, KUCIOTaAMHU-
okucnutensimu, xiaopuaom sxkeneza (II1)). Tlonmyyenue u npumenenue meau. Okcuna u
ruapokcua Meau (II). Comu meau (I1). Mennbrit kynopoc. AMmuakarsl meau (I) u menu
(IT). Monyuenne oxcuna menu (I) BoccranoBnenrem ruapokcuaa menu (1) riaroxo3o0i.
[Tonydyenue xnopuaa u noauaa meau (I).

CepeOpo. @usznyeckue ¢M XUMHYECKHME CBOWCTBA (B3aMMOJCWUCTBUE C
CEpOBOJIOPOJIOM B MPUCYTCTBUHU KHUCIOPOAA, KUCIOTAMU-OKUCIUTENAMHU). OcaxkieHue
OoKcuja cepeOpa MpHu JCHCTBUU IIEJIOYM HA COJM cepedpa. AMMHUakaThl cepedpa Kak
okucnutenu. KauecTBeHHas peakiiys Ha HOHBI cepedpa. [Ilpumenenue cepedpa.

3o10T0. DPU3MYECKHME W XMMHYECKUE CBOMCTBA (B3aUMOJIEUCTBHE C XJIOPOM,
«LIAPCKON BOAKOW»). 30J0TOXJIOpOBOAOpOAHAas kuciora. ['mapokcua 3omorta (IID).
Kommutekcbr  3070ta. CriocoOBl  BBIICNICHHUS 30J0Ta W3 30JIOTOHOCHOW TIOPOJIBI.
[Ipumenenue 3oio0Ta.

Huuk. ®usnyeckue U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C rajlor€HaMH,
KHCJIIOPOJIOM, CEpOH, BOJOW, pacTBOpaMu KUCIOT U wenouei). [lomyuenune wu
MIPUMCHECHUE IMHKA. AM(OTEpHOCTh OKCHJIA W THAPOKCHJA ITMHKA. BaxkHelue comu
IUHKA.

Hemoncrpamun. 1. Komekuus metamioB. 2. Komiekius MuHepaiaoB U pyad. 3.
Komnexnus «Keneso u ero crabbh». 4. OkpaliiBaHue IUIAMEHU COJISIMU IEJI0YHBIX U
IEJIOYHO3EMEIBHBIX ~ METauioB. 5. B3ammojeiictBue HaTpus ¢  BOAou. 6.
BzaumoneiictBue kanpimga ¢ Bogou. 7. Kommekmust «AmromuHuiiy. 8. IlmaBnenue
amomuHus. 9. BzaumopeicTBue amtoMuHus co Ienoubto. 10. Amromotepmus. 11.
B3aumopeiictBue xpoma ¢ COJSTHOM KHCIOTOM Oe3 moctymna Bo3ayxa. 12. OcaxaeHue
ruapokcuaa xpoma (III) u okucnenue ero mepokcuaoM Bogopoaa. 13. Paznoxenue
nuxpoMarta amMmMoHus. 14. Pa3noxenue nepokcuaa Boa0A0/Aa MOA JCMCTBUEM JTHUOKCHUIA
Mapranma. 15. Ocaxnenue rugpokcuaa xene3a (II) u oxkucinenue ero Ha Bozayxe. 16.
Boinenenue cepebpa u3 ero colieil 1eiCTBUEM MEJIH.

JlaboparopHblie onbIThbl. 1. OKpalmuBaHue MIAMEHU COCAUHEHUSIMU IIEIOYHBIX
MeETaJI0B. 2. O3HaKOMJICHUE C MUHEPAJIAMH M BAXKHEUIITUMU COCIUHEHUSIMH ETOYHBIX



MeTaioB. 3. CBOMCTBA COEIMHEHUM IIENOYHBIX MeTauioB. 4. Okpacka IIaMEHHU
COJISIMM 1IIEJI0YHO3EeMENIbHBIX MeTa/llIoB. 14. CBoiicTBa MarHus U €ro CoeaAuHeHuM. 15.
CroiictBa coeauHeHui kanbuusg. 16. Xectkocts Boapl. 17. CBolicTBa adtoMuHusA. 18.
CaoiicTBa coequnennid amomunus.. 20. CBoicTBa coequHeHnii xpoma. 21. CoiicTBa
MapraHia 1 ero coeauHeHui. 22. M3ydyenne muHepanos xenes3a. 23. CBolicTBa xkemnesa.
24. CsoiicTBa Meau, €€ CIUIaBOB U coeauHeHuu. 25. CBoiicTBa IMHKA M €TI0
COCJIMHCHMHU.

2.3. OCHOBBI OPraHN4YeCKOH XMMHUU
2.3.1. OcHOBHBIC MOHATHS OPraHNYeCKOH XMMHUH

[TosiBneHHEe U pa3BUTHUE OPraHMYECKONW XMMHUU Kak Hayku. IIpeaMer u 3agaum
OpPraHM4ecKo XuUMHU. MecTo M 3HAYEHHUE OPraHuYeCKOM XUMHU B CHCTEME
€CTECTBEHHBIX HayK. B3aMMOCBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.

OcobeHHOCTH OpraHnyYecKux BemecTB. [IpuunHbl MHOrO00Opa3usi OpraHuvYeCcKux
BemecTB. OpraHMyecKkue BEIIECTBA B MPHUPOAE. YTIIEPOAHBIN CKEJIET OpPraHu4eCcCKON
MOJICKYJIBI, €ro THIbL: [HUKIWYECKHe, alukinueckue. KapOonukinueckue u
TETEPOLMKINYECKUE CKeJIeThl. KpaTHOCTh XUMHUUYECKOW CBs3UM (BUIBI CBs3el B
MOJICKYJIaX OPTraHMYEeCKUX BEIIECCTB: OJMHApHBIC, JIBOWHBIC, TpOWHBIC). M3meHeHue
SHEPruU CBSI3€M MEXAYy aToMaMH YIJIEpoJa IPU YBEJIMYEHUU KPATHOCTH CBSI3H.
HacpllieHHble 1 HEHACHIIIIEHHBIE COCTMHEHMUS.

DJNEKTPOHHOE CTPOCHHME M XUMHUYECKHE CBSI3U aroma yriepoaa. ['mOpuaunzanus
aTOMHBIX oOpOuTaned, ee THUMbl I OPraHWYECKUX COeOUHEHUM: sp3, sp2, sp.
OOpazoBanne G- U p-CBs3el B  MOJIEKYJIaX OPraHUYECKUX  COCAMHEHUH.
[IpocTpaHCTBEHHOE CTPOEHUE OPTAHUYECKUX COEAUHEHU.

XHWMHUYECKOE CTPOCHHUE KaK MOPSAOK COEAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHHSI TEOPUU  XHUMHUYECKOIO  CTPOCHUS
opraHnyeckux coenuHennii A. M. bByrtiepoBa. 3aBUCUMOCTb CBOWCTB BEHIECTB OT
XUMHYECKOTO cTpoeHus moiekyi. CtpykrypHas dopmyrna. M3omepus u M30MEPHI.
CrpykTypHass W TpPOCTpAaHCTBEHHass u3oMmepus. l3omepus yriepoaHOro Cckemnera.
N3omepus momoxenusa. MexkinaccoBass wu3oMmepus. Buibsl IpOCTpaHCTBEHHOMU
n3omepun. Onrudeckas uU3oMepus. ACUMMETPUYECKHI atoM yriaepona. Onruyeckue
AHTUNOABI. XUPAIbHOCTb. XUpPaJIbHbIE U aXUPAIBHBIE MOJICKYJBL. ['eomeTpuueckas
n3omepus (IUc-, TpaHC-U30MEPHs).

DNEeKTPOHHOE CTPOCHHE OPraHMYEeCKUX BeIIeCTB. B3anMHOe BIUsSIHME aTOMOB U
rpynn aToMoB. ONeKTpoHHBIE d(dexThl. MHIYKTUBHBIA W Me30MEpHBIN 3(QEeKTh.
IIpencraBnenne o pe3oHaHCE.

Knaccudpukanusa opranmdyeckux BemiecTB. OCHOBHBIE KJIACChl OPraHHMYECKUX
coenuHennid. [IpuHIMIIBI KIaccuUKAIMU OpraHndeckux coeauHeHuil. [lonsTHe o
dbynkimonanpHol  Tpynme. Kimaccudukanus ~— OpraHWYECKUX — COSAUHEHUH 10
dyHKIIMOHABHBIM TpymnmaM. ['omonorusi. ['omomnoru. ['omonormueckass pa3HOCTb.
['oMosornueckue psbl.

Homenknatypa opranudeckux BeliecTB. MexJyHapoJHas (CucTeMaThHdecKas)
HOMEHKJIATypa OpraHWYECKUX BEIIECTB U NPUHIUIIBI 00pa30oBaHUS Ha3BaHUM
OpPraHN4YeCKUX COeAMHECHUN. PanlnoHanbHass HOMEHKIATypa.



Knaccudpuxanus u ocoOEHHOCTH opraHuueckux peakiuil. CrnocoOwl 3amuceit
peakiui B OpraHndecko xumun. CxeMa U ypaBHEHHUE. Y CIIOBHS NPOBEICHUS PEAKLIU.
Knaccudukanusa peakuuii OpraHMYECKMX BEHIECTB MO CTPYKTYPHOMY MPHU3HAKY:
3aMellIeHue, MPUCOCAUHEHHE, OTHICIICeHHE. PeakiimonHbele neHTpsl. l[lepBoHavanbHbIE
MOHATHUS O THUNAX M MEXAaHW3MAaX OPraHUYECKUX pPeakluu. [ OMONIUTUYECKUH U
TeTEPOJUTUUECKUIN pa3pblB KOBAJICHTHON XUMUUeCKoU cBsizu. CBOOOTHOPAANKAIBHBIN
M HOHHBIM MeXaHu3Mbl peakuuu. [loHsiTHe O CcBOOOJHOM pagukaie, Hykieoduie,
anekTpoduie, kKapOokaTMoHe H KapOaHuoHe. (OO003HAUCHHME HOHHBIX pEaKIUil B
OpraHn4eckor XuMuu. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU B OPraHUYECKOU
xumud. Mnentudukainus opraHUYECKUX coeAuHeHUU. ['eHeTnueckass CBSI3b MEXIY
KJIaCCaMH OPTraHUYE€CKUX COCIUHEHUI.

JemoncTpanuu. Mojenu OpraHu4ecKuxX MOJIEKYJI.

2.3.2. YrieBoaopoabl

AJKaHbl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNIBI METaHa. Sp°-
['uOpuauzanus opbutaneit atomoB yriaepoja. ['omonorndeckuit pan u obmas dpopmyia
ankaHoB. (CucreMarnyeckas HOMEHKIATypa ajlKaHOB M paaukanoB. HM3omepus
YIIEpOJHOro ckenera ankaHoB. (dDu3nMyeckue CBOWCTBA alKaHOB. 3aKOHOMEPHOCTHU
U3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUUYECKHUE CBONCTBA QJIKAHOB: TJIOTEHUPOBAHME,
HUTpPOBAHUE, IETHUAPUPOBAHHE, TEPMHUYECKOE pasiokeHue (MUpoJn3), TOpeHUue Kak
OJINH W3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIILUICHHOCTH U OBITY, KAaTAJIMTHUYECKOE
OKHUCJICHHE, KpPEKHMHT KaK CIOCOOBbl TMOJyYeHHs BaKHEMIIUX COCIMHEHHH B
OpraHMYeCKOM CHUHTE3e, HM30Mepu3alusi Kak Crnocod TMOJIyYeHHs BBICOKOCOPTHOTO
OeH3nHa. MexaHuW3M peaklMi CBOOOJHOPAJAMKAIBHOIO 3aMelleHuss (Ha TpuMepe
XJIOpupoBaHusa MeTaHa). CUHTETHYECKHE CIOCOObI TMOJYYeHHs alKkaHOB. MeTonbl
MOJIYYEeHUS aJIKAaHOB U3 aJKUJITATIOTeHUI0B (peakuus Bropua), nekapOoKCuiInpoBaHUEeM
coJieil KapOOHOBBIX KHCIIOT U DJIEKTPOJIU30M PACTBOPOB COJied KapOOHOBBIX KHCIOT.
HaxosxneHue ainkaHoB B IPUPOJE U IPUMEHEHHUE aTKaHOB.

Huxnoankanbl. CrpoeHue MoJekyn ImkiIoankanoB. OOmas ¢opmyna
nukioankaHoB.  HomeHkiatypa — nukioankaHoB. — M3omepuss  IUKIOAJIKAHOB:
YIJIEPOJHOrO CKEJeTa, MEXKKIACCOBasl, MPOCTPAHCTBEHHAas (LUC-TPAHC-U30MEPHUS).
Hampsixkennsie u HeHanpspkeHHble 1HUKIBL Crenuduka CBOWCTB NUKIOATKAHOB C
MaJIBIM pa3MepoM LHuKIa. XMMHYECKHE CBOMCTBA LMKIIONPOIIAHA: TOPEHUE, PEaKUUU
npucoeAuHeHns (TUAPUPOBAHKE, MPUCOEIUHEHHE TaJOreHOB, TaJlOr€HOBOAOPOIOB,
BOJIbI) U LIMKJIOTEKCAaHa: TOPEHUE, PEAKIMKU PAIUKAIBLHOTO 3aMelleHus (XJIOpUpOBaHue,
HutpoBanue). [lonydyeHne MUKIOATKaHOB U3 aJIKAHOB
Y TUTAJIOT€HAJIKAaHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI STHJIECHA. SP*-
['ubpuauzanus opburtaneii aTOMOB yriepoja. - M TM-CBsi3u. [ OMOJOTHYeCKud psig U
obmas popmyna ankenHoB. HomeHknatypa ankeHoB. M3oMepusi aqkeHOB: YIIIEPOIHOTO
CKeJleTa, MOJIOKEHUS KPAaTHOW CBSI3U, MPOCTPAHCTBEHHAsI (F€OMETpUYECKasi U30Mepus,
WM  UC-TpaHC-U30Mepusi), MexkiaaccoBas. Dusnueckue CBONHCTBA  AJIKEHOB.
XUMHUYECKHE CBOMCTBA alKEHOB. Peaknuu 3ieKTpOoPUIBHOTO MPUCOCAUMHEHUS Kak
croco0 moiydeHus: (PYHKIMOHATBHBIX MPOU3BOJHBIX YIJIEBOAOPOIOB: THAPUPOBAHUE,
raJOr€HUPOBAaHKUE,  TUJPOTaJIOr€HUPOBAHUE,  ruaparanus  ainkeHoB.  [IpaBuio
MapkOBHHKOBA U €r0



OOBSICHEHHE C TOYKHU 3PEHUsI DJEKTPOHHOM Teopuu. PanukanbHOE NpPHUCOECTUHEHUE
OpOMOBOJIOpOJIa K aJKeHaM B MPUCYTCTBUU Tepekuced. OKHUCIeHUE aIKEeHOB: TOPEHUE,
OKHCJIEHHUE KUCTOpOoJ0oM B mpucyrcTBuu xjopuaoB namwiaaus (II) u menu (II) (Bakep-
MPOIIECC), OKHUCJICHUE KHUCIOPOJOM B TMPUCYTCTBUHM cepeldpa, OKUCICHUE TOpSIYuM
MOJKHUCJIEHHBIM PACTBOPOM IEPMAHraHaTa KaJMs, OKHCICHUE MEPMAHTAHATOM Kalaud
(peaxuus Baruepa). KauecTBeHHbIE peakiiMu Ha JABOWHYIO CBsI3b. [IpoMBIlJIEHHBIE U
nabopaTopHbIe CIIOCOOBI MOMYUYeHUs alKeHOB. [lolydeHue aJkeHOB JIeTUIPUPOBAHUEM
AJIKaHOB; peakuuein AIUMHUHUPOBAHUS u3 CIIUPTOB, rajoreHajIKaHoOB,
nuranoreHankaHoB. [IpaBuiio 3aiinieBa. [lonmumepuszanus ankeHoB. [lonuMepuszanust Ha
katanu3zaropax I[urnepa—Harra. IlonudTUiieH Kak KPYMHOTOHHAXKHBIA MPOAYKT
XUMHUYECKOT0 POU3BOJICTBA. [IpuMeHeHre alKeHOB (3TUJIEH U MPOTUIICH).

Aaxkanuenbl. Knaccudukaius ankaaueHOB MO B3aUMHOMY PacCIOJI0XEHUIO
KpaTHBIX CBs3eld B Mouiekysie. OCOOCHHOCTH JJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHMSI COMPSDKEHHBIX ankaaueHoB. Oomas ¢popmyna ankaaueHoB. HomeHnknarypa u
n3oMepus ankaaueHoB. PU3WUECKHWE CBOMCTBA ajlKaJUEHOB. XMUMHYECKHE CBOMCTBA
aJIKaJIMCHOB: PEaKIUU MPUCOCIUHECHUS (TUIPUPOBAHUE, TAJIOTEHUPOBAHUE), TOPEHUS U
nosmMmepuzauun. 1,2- u 1,4-npucoenunenue. Ilonyuenune ankanueHoB. CuHTE3
Oyranuena u3 O6yrana u stanona. [lonmumepuzamnus. Kayuyku. Bxinag C. B. Jlebenera B
MOJyYeHUE  CHUHTETUYECKOro  Kaydyka. Bynkanuzamusa  kayudykoB.  PesuHa.
MHoroo0pa3ue BUJ0B CHHTETUUECKHUX KayuyyKOB, UX CBOMCTBA M MIPUMEHEHHUE.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl AllE€TUIICHA.
sp-rubpuau3aius opOuTtaieil aTomMoB yriaepona. ['omonoruueckuil psg u  obmas
dopmyna ankuHoB. HomeHknatypa ankuHOB. M3omepus ajaKWHOB: YIJIEPOIHOTO
CKeJIeTa, MOJ0KEHUSI KPaTHOM CBA3U, MexXKinaccoBasi. dusnueckue CBOMCTBA AJIKUHOB.
XVMMHUYECKHE CBOMCTBA aJIKWHOB. Peakiuu npucoenvHEeHHs] KaK CIocOo0 MOIy4eHUS
NOJIUIMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. ['mapupoBanue. Peakiuu nprucoe1nHEHUs
rajioreHoB, raJOreHOBOAOPOAOB, BOAbL. TpuMepusanus u
numepusanus anetwieHa. Peaknum 3amenieHusa. KuCIOTHbIE CBOWCTBAa AJIKUHOB C
KOHIICBOW TPOMHOM CBSA3bI0. AlleTUICHUABI. ['opeHue anetwieHa. OKUCICHUE aJKUHOB
pacTBOpoM niepmaHraHata kanus. [lonmydeHuwe areTuneHa NUPOJIA30M METaHa H
KapOUJIHbIM MeToJIoM. CUHTE3 aJKMHOB AJKUJIUPOBAaHUEM aleTUiIuAoB. lIpumenenue
aueTrwieHa. ['opeHne aneTwieHa KaKk UCTOYHHMK BBICOKOTEMIIEPATYPHOrO IUIAMEHH JJIs
CBAPKHU U PE3KU METAJLJIOB.

Apenbl. Hctopusi otkpeiTus OeHzona. CoBpeMeHHBIE TpPEICTaBICHUS 00
AIIEKTPOHHOM U TPOCTPAHCTBEHHOM CTpoeHun OeHzoma. OOmas ¢dopMmyrna apeHoB.
N3omepust 1 HOMEHKIATypa rOMOJIOTOB OeH30ma. M3oMepus nu3amenieHHbIX OCH30JI0B
Ha TpuMepe KCwiojoB. Duznyueckne CBOWCTBa OeH30ila. XUMHUYECKHE CBOWMCTBA
OcH30a. Peaknmm 3amereHuss B OSH30JbHOM sape (JIEKTporIbHOE 3aMelieHue):
rajoreHMupoBaHue, HUTPOBaHUE, alKWINpoBaHUe. Peakuuu npucoeanHeHus K O€H30y
(runpupoBaHUe, TraJOT€HUPOBAHUE (XJIOPUPOBAHME HaA CBeTy)). Peakuus ropeHwus.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB alKWJIOCH30JI0B Ha MpUMepe Toiyoja. B3aumuoe
BJIIUSIHUE AaTOMOB B MOJIeKysle Tonyosa. lIpaBuima opueHTanuum 3aMecTUTeNIe B
peakiusx 3aMmelleHus. XJiopupoBaHue Toiyoia. OkxucieHue  anKuiOeH30JI0B
pacTBOpOM NepMaHraHara kaiausi. ['ajoreHnpoBaHue alKuiaOEH300B B OOKOBYIO IIEIIb.



HutpoBanue nutpoben3ona. IlonyuyeHue OeHzona u ero romosoroB. [IpumeHeHue
rOMOJIOrOB O€H30171a.

I'enernueckast ¢BSI3b MEXKAY pa3MYHBIMM  KJIacCaMu  YIJIEBOJOPOJOB.
KauecTBeHHbIE peakiiy HA HENPEAECIbHBIE YTIIEBOAOPOIbI.

I'asioreHonpousBoaHbIe YIJIEeBOAOPOAOB. Peakunu 3aMelieHusi rajoreHa Ha
TUAPOKCWI,  HUTPOTpyNHmy,  IMAHOTpyImy,  amMuHorpymmy.  JlelictBue  Ha
rajoreHIpOU3BOAHBIE BOJHOIO M CHUPTOBOrO pacTtBopa Mmienodd. (CpaBHEHUE
PEaKIMOHHON CMOCOOHOCTH  aJKWJI-, BHUHWI-, (QEHUJI- U OCH3WITAJIOrC€HUIOB.
B3aumopelictBue  AUrajoreHajlkaHoB ¢ MarHbueM ¢ UUHKOM. llonsitue o
METAJJIOOPTaHUYECKUX COCIUHEHUAX. VIcronp30BaHue TrajoreHONPOU3BOIHBIX B OBITY,
TEXHUKE U B CUHTE3E.

HemoncTpamun. 1. CocraBieHrue MoJielieil MOJIEKYJ alKaHOB. 2. bpomupoBanue
rekcaHa Ha cBery. 3. ['opeHue MeTaHa, 3TUJICHa, anleTwieHa. 4. OTHOILIEHUE METaHa,
ATUJICHA, alleTUJIeHa U O€H30JIa K pacTBOpaM MepMaHTaHaTa Kajaus U OpoMHOI Boje. 5.
[Tonydyenue 3TuieHa peaknuenl Aeruapatauvu dTaHojia. 6. [lonydeHue aneruiieHa
TUAPOIU30M KapOuaa kaiubius. 7. OKHCIEHHE TOJIyoJia PacTBOPOM IepMaHTaHaTa
kanus. 8. Ilonmyudenuwe ctuposna JENOJMMEpPHU3alMed MOJMCTUPOJIA U HUCIBITAHUE €r0
OTHOIIIEHHUS K PACTBOPY NMEpPMaHraHaTa KaJiusi.

2.3.3. Kucaopoaconep:kaimme OpraHn4eckue coeJnHeHus

Crouptel.  Knaccudwukanus,  HOMEHKIaTypa W HM30MEpPUS  CIHUPTOB.
'omonornueckuii psag u oOmas ¢opMmysna NPeAesbHBIX OJHOATOMHBIX CITUPTOB.
duU3nUeCcKre CBOWCTBA MPEAECIbHBIX OJHOATOMHBIX CIMPTOB. BogopoaHas CBA3b MEXIY
MOJICKYJIAaMHU U €€ BIUsSHHE Ha (QU3UYECKUE CBOMCTBA CIIUPTOB. XUMHYECKHUE CBOMCTBA
CIIUPTOB: KUCJIOTHBIC CBOMCTBA (B3aMMOJICHCTBHE C HATPHEM KaK CIIOCO0 YCTaHOBJICHUSI
HAJIUYMS THAPOKCOTPYIIIBI); PEAKIIUN 3aMEeIeHUs THUIPOKCUIILHON TPYIIIBI HA TaJoreH
Kak croco0 TOJIyYeHUsS PacTBOPUTENCH; MEXMOJEKYISIpHAs U BHYTPUMOJIECKYISPHAS
JeruapaTays; oopa3oBaHue CIOKHBIX 3UPOB C HEOPraHUYECKUMU U OPTaHUYECKUMU
KHUCIIOTaMU; TOpeHHe; okucieHue okcuaom meau (II), moIKUCIEHHBIM pacTBOPOM
NepMaHraHata Kajiisg, XpOMOBOW CMEChIO; PEaKIUU YIJIEBOAOPOAHOTO paaHKaia.
AnkoronaTel. ['uaponus, ankuinpoBaHue (CHHTE3 MPOCTHIX 3PUPoB 1Mo BuiabsiMcony).
[IpoMblllIsIeHHBIM CcUHTE3 MeTaHona. IlomydeHue »oTaHosa: peakius OpOoKEHUS
[IFOKO3bI, TUApATaus TuieHa. [lpumenenne MmetaHosa u 3TaHosia. PU3NOIOrMUYECKOE
NEHUCTBHE METaHOJa M 3TAHOJA HAa OpPraHu3M uYeJoBeKa. MHOroaTOMHbIE CIHPTHI.
OTUNIGHIIUKOJb W TJIMIEPUH KaK MPEACTAaBUTENU MPEIEIbHbBIX MHOTOATOMHBIX
CIUPTOB, HMX (U3UYECKHE U XUMUYECKue cBoMcTBa. KauecTBeHHas peakiusi Ha
MHOT'OATOMHbBIE CIIUPTHI U €€ MPUMEHEHUE JJIsl PACMO3HABAHUS TIIMIIEpUHA B COCTaBE
KOCMeTHYeCKUX cpeAacTB. CHUHTE3 [AMOKCAaHa W3 ATUICHINIMKOAS. TOKCHYHOCTH
sTuneHruKos. [lpakTuueckoe NnpruMeHEHHE STUIICHTIIUKOJIS U TIIHIEpUHA.

IIpocTthie 3¢upbI KaKk U30MEPHI MPEAETbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE HX
Gu3HUeCKNX W XUMUYECKUX CBONCTB CO CIUPTaMH. Peaknus pacuieruieHus] TPOCTHIX
3(UPOB NOTOBOIOPOJIOM.

®enogbl. CTpoeHue, U30MepUsi 1 HOMEHKIaTypa (eHonoB. B3anmMHoe BIUSHUE aTOMOB
B Mousiekyse (enona. duznueckue U XUMHYECKHME CBOMCTBa (peHosla M KpPE30JIOB.
Kucnorueie cBoiicTBa (DEHOJIOB B CpPaBHEHHHM CO CHUPTAMHU: PEAKIMU C HATPUEM,
TUAPOKCUAOM HaTpusi. Peakuuu 3amenneHus B O€H30JIbHOM KOJiblie (TaJlOr€HUpPOBaHUE



(bpomupoBanue), HuTpoBaHue). Oxucinenue (eHosnoB. KauecTBeHHbIE peakiuu Ha
¢denon. [lonydyenne genona. [lpumenenne Gpenona.
KapOouunbHble  coeguHeHHMsl. AJNBAECTHABI W KETOHBL.  ODIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOCHUE  KAapOOHWIBHOM  Tpynmbl, €€  MOJSIPHOCTh U
nossipuzyeMocTh. Kiaccudukanus anbaeruoB U KeToHoB. CTpoeHHE MpeaesibHBIX
anpaeruoB. ['omonornueckuit  psii, HOMEHKJIATypa, H30MEpUs  NPEACIbHBIX
anpaeruoB. CTpoeHHE MOJIEKYNbl aleToHa. ['OMOJOTMYECKUil psifi, HOMEHKIATypa U
n3omepus keToHoB. OO1ast popmysa npeaeabHbIX aIbJACTHIOB U KETOHOB. DU3nUecKue
CBOMCTBa (opmMmayiblieTuaa, aneTajdblerujaa, aleroHa. XHUMHYECKHE CBOMCTBA
NpEeAEIbHBIX albJEeTU/IOB U KETOHOB. Peakuuu NpHCOEAMHEHUS BOJIbl, CIHUPTOB,
[IMaHOBOJZIOpOJia U Tuapocyibhura HaTpus. CpaBHEHUE PEAKIIMOHHOM CIIOCOOHOCTH
aJIbJETUJIOB U KETOHOB B PEAKLUMAX MPUCOCAUMHEHUS. Peakuuu 3aMelnieHus aTOMOB
BOJOpOAAa TIPU YIJIAEPOJHOM aroMe Ha rayoreH. [lomumepusamus ¢opmanbaeruia u
aneranpaeruaa. OKuUcCIeHHE KapOOHWIBHBIX coeauHeHuH. (OCOOEHHOCTH peaKIuu
oKkucJieHus aneroHa. CpaBHEHHE OKHUCJIEHMS alibJIETUIOB U KETOHOB. ['mapupoBaHueE.
BoccranoBienue kapOOHUIBHBIX COCIMHEHUN B CHHUPThI. KauecTBEeHHBbIE peakiuu Ha
aNBACTUIHYIO Tpynmy (peakius «cepeOpsHOTO 3epKajay, B3aUMOJICUCTBHE C
ruapokcugom meau (II)). OcobGennoctu ¢opmanbaerunaa. [lomydeHne mpenenabHBIX
aJbJECTU]IOB: OKHUCJIICHHWE CIHUPTOB, Truaparanusi anetuieHa (peakuus Kydeposa),
OKHCJIEHHEM JTUJICHA KHCJIOPOJIOM B pHUCYTCTBUU xjopuaa namanus (I1). [lonydenue
alleTOHAa OKUCJICHUEM MPONaHoJa-2 U Pa3OKEHUEM KaJbI[MEBON WM OapueBOM CONU
YKCYCHOM  KHCIOThl. TOKCHYHOCTh  alpJerufoB. BaxuHelmune npeAacTaBUTENH
aNbJIETUIOB U KETOHOB: (opManbAerull, YKCYCHBIH albJeruj, aneToH U uX
IPaKTUYECKOE UCIIOIb30BAHUE.
Kap6onoBbie kuciorbl. CTpoeHue npeneabHbIX 0JJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
Knaccuduxkanus, n3zoMepuss 1 HOMEHKIATypa KapOOHOBBIX KHCJIOT. DIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIIBHOM T'pyIIbl. I'OMoIorudeckuii psa U odmas
dbopmyna mpeaeabHbIX OJJHOOCHOBHBIX KapOOHO-
BBIX KHCJIOT. PU3NYECKHUE CBOWCTBA MPEEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT
Ha NPUMEPE MYPABbHUHOM, YKCYCHOM, MPOIMMUOHOBOM, MAIBMUTUHOBOW M CTEAPUHOBOM
KucnoT. Bogopoanabie cBsA3M, acconuanys KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA
MpeNeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. KuCIOTHBIE cBOWCTBAa (M3MEHEHUE
OKpacKd WHAMKATOPOB, PEAKIMU C AKTUBHBIMH METANIAMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAaHUSMH, cOJsiMu). V3MeHeHHWe CHiIbl KapOOHOBBIX KHUCIOT TIPU BBEACHUU
JIOHOPHBIX W aKIENTOPHBIX 3amecTuTeneil. B3aumojeiicTBrue KapOOHOBBIX KHCJIOT CO
cnupramu  (peaknusi dTepudukanmmu), 0O0pPaTUMOCTh peaknuu. [ amoreHnpoBaHUE
KapOOHOBBIX KHCIOT B OoOkoByto 1emb. (OCOOEHHOCTH XHMHYECKHUX CBOMCTB
MypaBbHHOUW KUCTOTHI. [lomydeHune mpeaenbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT:
OKHCJICHHUE aJIbJIETU]IOB, OKHUCIICHHE TNEPBUYHBIX CHOUPTOB, OKHUCJIEHUE aJIKaHOB U
AJKEHOB, THAPOJM30M TE€MHUHAIbHBIX TpuragoreHuaoB. [lonyueHne MypaBbUHOU U
YKCYCHOM KMCJIOT B POMBIIIJIEHHOCTH. [I[pMeHeHne MypaBbMHOM U YKCYCHOM KUCJIIOT.
JIByXOCHOBHBIE =~ KapOOHOBBIE  KHUCJIOTHI:  OOLIME  CHOCOOBI  MOJYYEHUS,
OCOOCHHOCTH XHMMHUYECKMX CBOMCTB. IllaBeneBas W MaJloHOBasi KHCJIOTa Kak
MPEACTABUTENU TUKAPOOHOBBIX KHUCIIOT.



HemnpenenbHble W apoMaTUYECKHE KHUCIOTHI: OCOOCHHOCTH WX CTPOCHHS H
cBOMCTB. [IpumeHeHre 0€H30MHON KUCAOTBI. ApOMaTUYECKUE JUKAPOOHOBBIE KUCIOTHI
(pranesas, uzodranenas u Tepedranenast KUCIOTHI). [IoHATHE O THIPOKCUKAPOOHOBBIX
KHUCJIOTaX U UX NPEICTABUTEISAX MOJIOYHOM, TMMOHHOM, sI0JIOYHON M BUHHOM KUCTIOTaX.

Briciive mpenenbHble M HENpeneabHble KapOOHOBBIE KHCJIOTHI. 3HA4YCHUE H
MIPUMEHEHHUE KapOOHOBBIX KUCIIOT.

DYyHKIHOHAJbHbIEC IPOU3BOIHbIE KAPOOHOBBIX KUCJIOT.

XTOpaHTUIIPUILI W QHTHAPUIBI  KApOOHOBBIX KHUCJIOT: TMOJYy4€HHUE, THAPOIIH3.
[TonyueHue cnoxHBIX 3(GUPOB C HCIOJB30BAHUEM XJIOPAHTUJIPUIOB U AHTHAPUJIOB
KHCJIOT.

Cnoxubie 3¢upbl. CTpoeHHE, HOMEHKJIATypa M HM30MEpHUsSl CJIOXKHBIX d(PUpPOB.
CnoxHbie A(puUpbl Kak H30MEpbl KapOOHOBBIX KHCJIOT (MEXKIAaccoBash H30MEpHs).
CpaBHeHUEe (PUBMUECKUX CBOMCTB U PEAKIIMOHHOW CIIOCOOHOCTH CIIOKHBIX 3(PUPOB U
U30MEPHBIX UM KapOOHOBBIX KHUCIOT. [waponus cioxHbiXx 3¢upoB. CrnocoOs
MOJIYYEHUSI CJIOXKHBIX 2(PHUPOB: ATepuUKalUsI KapOOHOBBIX KHCIJIOT, AllMUJIUPOBAHHUE
CIIUPTOB M AJKOTOJSITOB TAJOTCHAHTUPUIAMH W aHTUAPUAAMHU, AJIKUIMPOBAHUE
KapOokcuiaT-uoHoB. [IpuMeHeHHe CcIoXHBIX 2(GUPOB B MHUIICBOH M TapdroMepHOU
MPOMBIIIIEHHOCTH.

AMHIBI KApOOHOBBIX KUCIIOT: TIOJIYUY€HHUE U CBOMCTBA HAa TIPUMEPE alleTaMU/Ia.

Conu  KapOOHOBBIX KHCIOT, HMX TEPMHYECKOE PA3JI0KECHHUE B MPHUCYTCTBUU
menoun. CuHTE3 KapOOHMIIBHBIX COCAMHEHHM pa3JIoKEHUEM KaJbIMEBBIX COJIei
KapOOHOBBIX KUCIIOT.

Jemoncrpanuu. 1. B3aumopelictBue HaTtpust ¢ 3TaHoioM. 2. OKHCIEHHE 3TaHOja
okcunom meau (II). 3. T'openune atanona. 4. BzaumoselicTBue TpeT-0yTHIIOBOTO CIIUPTA
c constHOM Kuciotoi. 5. Momodopmuas peakmus. 6. OmnpezaenieHue anbIeruaOB IMPHU
MOMOIIM KAYECTBEHHBIX peakiuil. 7. OKUCIEHHUE AJIbJIETUI0B IEPMAHTaHATOM KaJusl.
JlabopaTopHble onbIThl. 1. CBoiicTBa 3TUNIOBOTO cnivpTta. 2. CBOMCTBA IIULEpUHA. 3.
CaotictBa (enomna. 4. CpoiictBa ¢popmanuna. 5. CBoiicTBa ykcycHOM KucinoThl. 6. Conu
KapOOHOBBIX KHCJIOT.

2.3.4. A30T- 1 cepocoep:Kalne coeIMHEHUS

Amunbl. Krnaccudpukanmss mo Tumy YrieBOAOPOJHOTO paJuKaia W YUCTY
aMHUHOTPYIII B MOJIEKYJIC, HOMEHKIJIATYpa, U30MepHUsi aMUHOB. [lepBUYHBIE, BTOPUYHBIE
U TPETHYHbIE AMHHBL. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MPEAEIbHBIX
aMrHOB. (DH3nNUECKHE CBOWCTBA AMUHOB. AMMHBI KAaK OpPraHMYECKHE OCHOBAHUS:
peakiuu ¢ BoAou, kucioramu. Coid alkuiaMMOHHUs. Peakuus TOpeHusT aMHHOB.
AJKUIMPOBAaHUE W alWUIMPOBAaHWE aMHUHOB. Peaklnnum aMHHOB C a30TUCTOM KHUCIOTOM.
[Tonyuenue aMHHOB ATKWJIMPOBAHUEM aMMHaKa 51 BOCCTaHOBJICHUEM
HUTPOIIPOU3BOJHBIX  YIIIEBOAOPOJIOB, U3 cOnuproB. [IpumMeHeHme amMuHOB B
(dapmareBTUYECKON TMPOMBINIJIEHHOCTH. ApOMAaTHYECKHE aMHUHBL. AHWIHH Kak
MpPEACTABUTENIb apOMaTUYECKUX aMuHOB. CTpoeHue aHWIMHA. B3anMHOe BIuUsiHHE
TPYIII aTOMOB B MOJIEKYJIE aHWJIMHA. BiausHue 3aMecTUTENEl B apOMaTUYECKOM sIpe
Ha KHUCJIOTHBIE U OCHOBHBIE CBOMCTBa apuiaaMUHOB. [IpuuuHbl ocinabieHuss OCHOBHBIX
CBOWCTB aHWINHA B CPABHEHUU C AMUHAMM IPEAECIBHOrO psifa. XMMHUUYECKHE CBOMCTBA
aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJECHCTBHUE C KUCIOTAMHU); PEAKIIMU 3aMEILICHHS B
apoMaTH4ecKkoe sJIpo (rajJoreHupoBaHue (B3aUMOJEHUCTBUE C OPOMHOW BOJIOW),



HUTpOBaHUE (B3aUMOJICHCTBHUE C a30THOM KUCIOTOM), okucieHue. [lonyuenne anmimnHa
(peakuusa 3uHHUHA). AHWIMH KakK ChIphE ISl MPOU3BOJICTBA AHWUJIMHOBBIX KpacCHUTENIEH.
CuHTE3BI HA OCHOBE AaHUJIMHA.

I'erepoumkiibl. A30T-, KUCIOPOJ- U CEPOCOJIEpKAIINE reTepoluukibl. DypaH, TUppo
Kak MpPEACTABUTEIM MATUWICHHBIX TreTrepouukinoB. [lpupoma apoMaTuyHOCTH
NATUWICHHBIX  TETEPOLMKIOB.  OJIEKTPOHHOE CTPOCHHE  MOJEKYJbl  IUPPOIIA,
apoOMaTUYECKUM XapakTep MOoJIeKynbl. KucnoTHeie cBoiicTBa nupposa. [lupuanH kak
MPEJICTABUTENb IMIECTUWIEHHBIX TE€TEPOIMKIOB. JJEKTPOHHOE CTPOCHUE MOJEKYJIbI
NUPUJINHA, APOMATUYECKU XapakTep MOoJeKyJbl. OCHOBHBIE CBOWCTBA MUPUIMHA.
Paznuure B mOpOSBICHUM OCHOBHBIX CBOWCTB THpposiia W nOupuauHa. Peakiuu
MUPUIMHA: JJIEKTPpOPUIBbHOE 3aMelleHUE, TUIPUPOBaHUE, 3aMEIICHUE AaTOMOB
BOJOpOoAa B [-TOJIOKEHUM Ha Tuapokcorpymmy. [IMKOTWHBI M HMX OKHUCIEHHUE.
[IpencraBnenue o mypuHe, MyPUHOBBIX U MUPUMUIMHOBBIX OCHOBAHUSX.
Jemoncrpanum. 1. OcHOBHBIE CBOWCTBa aMMHOB. 2. KauecTBEHHBIE peakUuu Ha
aHuauH. 3. AHWIHMHOBBIE KpacuTenu. 4. OOpa3iibl TeTEPOIUKITNICCKUX COSTUHEHUM.
2.3.5. buoJIorHYecKH aKTHUBHbBIE BellleCTBA

Kupbl kak cioxHbple 3(UPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacturenbHble W KUBOTHBIE KUPBI, HX cocTaB. DOU3NYECKUE CBOWCTBA KUPOB.
XHUMUYECKHE CBOWCTBA KUPOB: T'MJIPUPOBAHUE, OKUCIEHUE. ['MApONIN3 UM OMBUIEHUE
KUPOB KaK CIOCOO MPOMBIIIJICHHOTO MOJYyYECHHs COJIEH BBICHIUX KapOOHOBBIX KHUCIIOT.
I'maporenusanus xupoB. [IpumeHenue kupoB. Mplila Kak COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Morole CBOMCTBa MbLA.

Yraesoabl. O6mas dopmyna yriaeBoaoB. Knaccudukamus yrieBogoB. MoHo-,
OJINTO- U nonucaxapuibl. GU3NUecKrne CBOMCTBA U HAXOXKIECHUE YITIEBOJOB B IIPUPOLE
(Ha mpumepe Ta0Ko3bl U PpyKTO3bl). JIMHEWHas U UUKINYecKass (OPMBI TIIOKO3bI U
bpykTo3bl. Dopmynsl Oumiepa u Xeyopca. [lorsTiHe 0 TayTOMEepHUH Kak BUJE H30MEPUHU
MEXIy LHKINYECKOW W JuHeldHoW (opMamu. XUMHUYECKHE CBOWCTBA TJIFOKO3BI:
alMIMpOBaHue, AKWIMPOBAHNE, OKHUCICHUE XJIOPHOU MiIu OpOMHOM BOJION, OKUCIICHUE
A30THOM KHCJIOTOM, BOCCTAHOBJIECHHE B IIECTHATOMHBIM CIHUPT, HW30MEpHU3ALMS,
KaueCTBEHHbIE PEaKIUU Ha IIIOKO3Y (SKCIEPUMEHTANIbHBIE J0KA3aTelIbCTBA HATUYMS
albJAETUIHONW U CIIUPTOBBIX IPYII B IIIOKO3€), CHIUPTOBOE, MOJIOYHOKHUCIIOE OpOKEHHUE.
[MUKO3MAHBIA TUAPOKCHI, ero crenuduueckne cBoiicTBa. [loHsATHE O TIMKO3UIAX.
[ToHATHE O TIMIOKO3UAAX, UX HAXOXKJIECHUU B npupoje. [lonydyenue rimoko3sl. @pykrosa
KaK M30Mep TIIoKo3bl. Pubo3a u aezokcupubosa. [lpumenenne u Guonorndeckas poib
yrieBo10B. OKUCIEHUE YTIIEBOJOB — MCTOYHUK HEPTUU KUBBIX OPTaHU3MOB.

Jucaxapuabl. Caxapo3a  Kak  MpEACTAaBUTENIb  HEBOCCTAHABIMBAIOMIMX
nucaxapunoB. Ctpoenue, GU3MIecKue W XMMHUYECKHE CBOWCTBA caxapo3bl. MaibTo3a,
JIAKTO3a U MEJIo0n03a: UX CTpOeHUe, (U3NIEeCKrue U XUMUYECKre CBOMCTBa. [ muponus
nucaxapunioB. [lonyuenue caxapa u3 caxapHoi cBekibl. [[puMenenne caxapossl.

IMonucaxapuapl. Kpaxman, TIJIMKOTEH U LEJUII0JI03a KakK OHOJIOrMYEeCcKue
nonumepsl. Kpaxman kak cMech aMuiI03bl 1 aMWIONEKTHHA, €r0 (PU3NUecKue CBOMCTBRA.
XUMHYECKHE CBOMCTBA Kpaxmania: THAPOJIM3, Ka4eCTBEHHAs PEAKIUs C MOAOM U €€
MpUMEHEHHE JUIsi OOHApy»KEHUsI KpaxMmalia B mpoaykTax nutanuda. Llemmonosa:
CTpoeHHE W (U3UYECKHUE CBOMCTBA. XMMHUUYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOJIH3,



oOpa3oBaHue CIOXHBIX 3QupoB. [Ipumenenne kpaxmana u Heston03bl. [IpakTuueckoe
3HA4YEHHUE TOJINCAXAPUIOB.

Hyxnennosslie kucaorsl. Hykneosuael. Hykneotunasl. HykiieMHOBBIE KUCIOTEI
Kak npupojiHbie nonumepsl. CoctaB U ctpoeHre HykienHoBbiX kuciot (JIHK u PHK).
['uaponn3 HYKIEHMHOBBIX KHUCIOT. POJIb HYKJIIEMHOBBIX KHCIOT B KU3HEAESATEIBHOCTH
oprann3moB. @ynkuuu JIHK n PHK. KommnemenrapaocTs. ['eHeTnueckuil Ko.

AMuHOKHCJIO0TBI. CoOCTaB, CTPOGHHME M  HOMEHKJIATypa aMHUHOKHCIOT.
['oMomornueckuit psaa npeaesibHbIX aMUHOKUCIOT. PU3NYECKUE CBOMCTBA MPEAEIbHBIX
aMUHOKHUCHOT. CriocoObl MONyYeHUs] aMUHOKHUCIOT. AMMHOKHUCIIOTHI Kak aM(oOTepHbIe
OpPraHMYeCKUE COEIMHEHHUs, PABHOBECHUS B pacTBOpax aMuHOKHCIOT. (CBoilcTBa
AMHHOKHUCJIOT: KHUCJIOTHBIE M OCHOBHBIE CBOMCTBA; AalWJIMPOBAHUE AMUHOTPYIIIHI;
sTepudUKaIs;, peaKkIuu ¢ a30TUCTOM KucioToil. KadecTBeHHble peakiuu Ha
aMUHOKHUCIOTHI ¢ ruapokcugom meau (II). Cnenuduueckrue kauecTBEHHbIE PEaKIIUUA Ha
apOMAaTUYECKUE U TETEPOLUKINYECKUE AMUHOKHUCIIOTHI C KOHIICHTPUPOBAHHON a30THOM
KUCIIOTOM, Ha 1ucTenH ¢ aneraroM cBuHI@ (II). buonornueckoe 3HaueHue o-
aMUHOKHUCIIOT. O0JacTH MPUMEHEHUSI aMUHOKHUCIIOT.

Hentuabl, ux crpoenue. IlenTtuanas cBA3b. AMHUIHBIN XapaKTep MENTHIHOU
cBsi3u. CHMHTE3 NenTUI0B. [ napoau3 nenTuaos.

Beakn kax npupoansie ouononumepsl. CoctaB u crpoeHue Oenkos. [lepBuunas
CTpykTypa OenkoB. DepMEHTATHBHBIN THUAPOIU3 OenkoB. BTopuuyHas CTpyKTypa
O€NIKOB: o-crupaib, P-CTpykTypa. TpeTuuHas W dYeTBepTUYHAS CTPYKTypa OENKOB.
Jucynbduanple MOCTMUKM Y HWOHHBIE M  BaH-JE€P-BaalibCOBBI  (TUAPOGOOHBIEC)
B3aMMOJICHCTBUS. XMMHUYECKHE CBOWCTBA  OCJIKOB: TUAPOJIU3, JIEHATYpaIus,
KayeCTBEHHBIE (LIBETHBIC) peaKkiuy Ha Oesku. buonornueckue QyHKIIMN OEIKOB.

JeMoncTpanuu. 1. PactBopuMoCTh yrieBosioB B Bojie U 3TaHoise. 2. OOpasiibl
AMHUHOKHCIIOT.

JlabopaTopHblie onbiThl. 1. CBoiicTBa IOKO3bL. 2. OmnpeneneHue Kpaxmanaa B
npoayktax nutanus. 3. JKupsl u ux cBoiicTBa. 4. [[BeTHBIE peakinu OCIIKOB.

2.3.6. BbicokoMoOJIeKYJISIPHbIE COeINHEHUS

OCHOBHbBIE TOHSATHS BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED, MOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MojauMepuzanuu. OCHOBHbIE CHOCOOBI TOJYYEHUS
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: PEaKIMu IMOJUMEpPU3allud U TOJUKOHJICHCAIUU.
Cononumepuzamusi. CtpoeHue U CTPYKTypa MOJIUMEPOB. 3aBUCHUMOCTh CBOMCTB
MOJIMMEPOB  OT CTpoeHuss Mojekyld. Kiaccudpukaiuss mNONMMEPOB: IUIACTMACCHI
(I1acTUKM), 371ACTOMEPHI (KaydyyKH), BOJIOKHA, KOMIIO3UThl. COBpEMEHHBIE MJIACTMACCHI
(mnactuku) — (MOJUATUIIEH,  MOJUIPONUIIEH,  MOJUCTUPOJ,  MOJUBUHUIXJIOPU/I,
¢ropornact,  noiaudTWIEHTepedTanatr,  aKpuia-OyTaJueH-CTUPOJbHBIA  IUIACTHK,
MOJIMKapOOHATHI). TepMmornacTuuHbIe 151 TEPMOPEAKTUBHBIE MTOJTUMEPBL.
Oenondopmanbaeruinble  cMoibl.  Kommo3uTHele — maTtepuanbl.  [lepcrnekTHBBI
WCMOJIb30BAHUS KOMIIO3UTHBIX MAaTEPUAJIOB.

Bonokna, wux «inaccudpukauus. [lpupoansie W XUMHYECKHE  BOJOKHA.
HckyccTBEHHBIE M CHHTETUYECKHE BOJIOKHA. [IOHATHE O BUCKO3€ M alleTaTHOM BOJIOKHE.
[TonuadupHble W MoIMaMUIHBIE BOJIOKHA, UX CTpoeHue, cBoicTBa. lIpakThueckoe

HCMOJIb30BAHUE BOJIOKOH. DnacToMepbl. [IpupoaHbIil 1 CHHTETHYECKUI KayuyK. Pe3nHa



u 300HUT. Ilpumenenue mnonumepoB. CuHTeTHUecKue IIeHKH. MemOpansl. HoBbie
TE€XHOJIOTHH JaJbHEUIIEr0 COBEPIICHCTBOBAHUS MOJIUMEPHBIX MAaTEPUAIIOB.

JdemoncTrpanuu. 1. OOpasusl 1mactukoB. 2. Koseknuss BOJOKOH. 3.
[TonukoHaeHcalMs YTUICHTIIUKOIISA ¢ TepeTaaeBON KUCIOTOM.

JlaGopaTopHbie onbIThbl. OTHOIIEHWE CHUHTETUYECKHMX BOJIOKOH K pacTBOpam
KHUCJIOT W LIEJI0YEH.

2.4. Xumus ¥ ’KU3Hb

2.4.1. Xumnueckast TexHOJA0rusi (XuMus B IPOMBILIJICHHOCTH)

OcHOBHbIE NMPUHUMIIBI XUMHYECKON TexHosoruu. OO0IMe MpencTaBieHUs: o
MPOMBIIIJICHHBIX CIOCO0aX MOJYYEHUS XUMUYECKUX BEIIECTB.

IIpou3BOACTBO CepHOM KHMCJIOTHI KOHTAKTHBIM criocoboM. XuMHU3M Tpoiiecca.
Celppe 1711 TPOU3BOJCTBA CEPHOM KHUCIOTHL. TexHonormuyeckas cxema Ipouecca,
MPOIIECCHI U amNapaThl.

HpouszBoacTBo ammmaka. XumuszMm nporecca. OnpeaeneHue ONTUMaTbHBIX
YCJIOBUW TIPOBENECHUS peakiuu. [IpuHIMN HUPKYJIALMUMA MW €ro peanu3auus B
TE€XHOJIOTUYECKOMN CXEME.

Mertanayprusi. Yepnas wmertamnyprus. I[IpousBonctBo dyyryHa. JloMeHHBIH
nporecc (CbIpbe, YCTPOMCTBO JIOMEHHOM Meud, XMMU3M mporecca). [Ipou3BoacTBo
CTaJM B KMCJIOPOJIHOM KOHBEpPTEPE U B dJeKTponeyax. [[BeTHas MeTamyprusi.

Oprannyecknii cuHTe3. IIpomblneHHass opraHnyeckas xumus. OCHOBHOM H
TOHKUW opraHuyeckuii cuHte3. Haumbonee KpYNMHOTOHHAXKHBIE MPOU3BOJCTBA
opraHnyeckux coenuHeHuil. IIponsBoactso metanosna. [lonyyeHne ykCyCHOW KUCIOTBI
u3 Mmetanosna. CeIpbe AJii OPraHUYECKOW MpOMbIIUIEHHOCTH. [IpoGiema OTX0H0B U
NO0OOYHBIX MPOAYKTOB.

2.4.2. XumMus ¥ IKOJIOTUA

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUA. DKOJIOTUS U
npo0OsieMa OXpaHbl OKPYXKAIOIIEH Cpelibl. «3eIeHas XUMUSI.

HemoncTpamum. 1. Ceipbe M1 MPOU3BOJICTBA CEPHOM KUCIOTHL. 2. Mojenb
kursiiiero cios. 3. XKenesnas pyaa. 4. O0pasiipl CIUIaBOB KeJie3a.

2.4.3. XumMusi 4 JHepreTuka
[TpupoaHbie UCTOYHUKH YTIAEBOAOPOIOB. [IpupoIHbIi 1 TOMYTHBIN HEDTIHON Ta3bl, UX
coctaB U wucnonb3oBanue. Hedth kak cmech yriaeBomopogoB. CoctaB HedTH U ee
nepepadoTka. IlepBuuHass w BropuuHas mnepepaborka HedTu. [leperonka HedTH.
Kpekunr. Pudopmunr. Hedrenponykrel. OxrtaHoBoe umcino OensuHa. OxpaHa
OKpYXaloIel cpelbl Mpu HepTenepepadoTKe M TPAHCHIOPTUPOBKE HEPTEIPOTYKTOB.
Kamennsiii yrons. KokcoBanne yris. ['aszudukamnms yriasi. Ikojgorudeckue mpoOaemMsl,
BO3HHUKAIOUIME MpPU UCIOIb30BAHUU YIIsd B KAayecTBE TOIUIMBA. AJbTEpHATHUBHBIC
WCTOYHHUKH SHEPTUMH.

2.4.4. Xuumus 1 310pOBbE
Xumus mumu. Kupel, O€NKH, YIJIEBOJbI, BUTaAMUHBI, (GepMeHThl. PammonambHOE
nutanue. [Tumessie qo6aBku. [Iumessie 100aBKU, UX KiaccupuUKalus. 3anpenieHHbIe U
pa3pellleHHbIe MUIEeBbIe 100aBKU. OCHOBBI MUILIEBOU XUMHUH.

Xumus B MmeaunuHe. I[lonstue o ¢apMareBTHYeCKOM XUMHU W (apMaKOJOTHH.
Pa3pabotka  nekapcTB.  JlekapcTBeHHBIE  CpeACTBA,  HMX  KIacCHU(PUKAIUSL.
[IpotuBOMUKpOOHBIE cpeacTBa (Cyiab(haHWIaMUHbIE TpenapaTbhl U AHTUOMOTHKH).



AHanbreTuku (acrupuvH, aHAJBIUH, MapaleTaMosi, HAPKOTUYECKUE AHAIBICTHKH).
Bsokymue cpenctBa.  IlpoGnembl, CBs3aHHbIE C TNPUMEHEHUEM JIEKAPCTBEHHBIX
npenapatoB. BpeaHbie npuBbIYKU U (AKTOPHI, pa3pyllaroline 310pOBbe (M30BITOUHOE
noTpebieHne JKUPHOU MUILU, KypEeHHE, YIIOTPEOJICHUE alKOTOJIsl, HAPKOMAaHUS ).

2.4.5. Xumus B NOBCEAHEBHOM KU3HU
Kocmernueckue u mapdromepubie cpenctBa. beitoBas xumus. [loHsatue o
MOBEPXHOCTHO-aKTUBHBIX  BEHIeCTBaX.  MOWIIME U YHUCTSIIHE  CPECTBA.
Or6enuBaromue cpenactsa. IlpaBuia GezomacHoi pabOThl ¢ €AKMMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBOUN XUMUHU.

2.4.6. Xumus B CTPOUTENBLCTBE
I'unc. W3Becth. llement, Oerton. Kieu. Ilonbop onTuUMalbHBIX CTPOUTEIBHBIX
MaTepHuasoB B MPAKTUYECKON JEATEIbHOCTH YeIOBEKa.

2.4.7. Xumus B CeJIbCKOM XO03SIiiCTBe
MuHepanbHble U opraHuueckue yaoopenus. CpeacTBa 3amuThl pactenuit. [lectunmmbl:
WHCEKTHUIU/IbI, TePOUTIUIBI U (DYHTUIUBI. PeneieHTsl.

2.4.8. Heopranuueckue MaTepHuaJbl
Crexno, ero Buabl. CUIMKaTHAsI MPOMBINLUICHHOCTh. TpaJUIIMOHHBIE U COBPEMEHHBIC
KepaMuueckue wMarepuaibl. CBepxmpoBojsiias kepamuka. [loHsTHE O KepMerax,
Marepuanax ¢ BBICOKOW TBEPOCTHIO.

2.4.9. Xumus B COBpEeMEHHOH HayKe

MetonoJiorusi Hay4YHOro ucciieJoBaHus. MeToabl HAyYHOTO TO3HAHMSI B XMMHH.
CyOBekT n 00BbeKT HayuHoTo no3HaHus. [loctaHoBka npo6iaembl. Coop uHbOpMaIUU U
HakoruieHue (akToB. ['Mmore3a u ee ’KCHepUMEHTalbHAsg TpoBepka. TeopeTHdeckoe
O00BSICHEHHE TOJIYYEHHBIX pe3ynbTaToB. MHIYKUIMA W AenyKuusa. DKCIepUMeHTaIbHas
IPOBEPKA IMOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB C IIEJNBI0 PACIPOCTPAHEHUS HUX Ha
Oosiee IIMPOKUH KPYr OOBEKTOB. XHMMHYCCKHM aHajW3, CHUHTE3, MOJCIUPOBAHUE
XUMUYECKHUX MPOLECCOB U SIBJIEHUN KaK METO/1a HAyYHOI 0 Mo3HaHus. HaHOCTpyKTypHI.

BBenenne B mpoeKTHYIO AeATENbHOCTh. [IpoekT. Tursl U BUABI MPOEKTOB, TAIIBI
peanuzaiuu mpoekta. OcoOeHHOCTH pa3pabOTKU MPOEKTOB (TTOCTaHOBKA IIENEH, MOI00D
METOJIUK, paboTa ¢ JUTEpaTypHBIMU MCTOYHUKAMH, OPOpPMIICHUE U 3alUTa MPOEKTA).
Hcrounnku xumMudeckor nHpopMarmm.

[lonck xuMmuYecko wWHPOpPMAUKU 1O HA3BAHUAM, UACHTHUPHUKATOPAM,
CTPYKTYpHBIM (popmysam. Pabora ¢ 6a3zamu JaHHBIX.

JMemoncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtoennBaHue
tkaHeil. 4. Komnekuust cpeAcTB 3amuThl pacteHuid. 5. Kepamuueckue marepualnsl. 6.
[{BetHbIe cTekmna. 7. [Ipumepsl pabOThl ¢ XUMUYECKUMHU 0a3aMU TAHHBIX.

JlabopaTopHble onbIThL. 1. 3HAKOMCTBO ¢ MOWIIUMHU cpenacTtBamu. 2. Kien. 3.
3HAKOMCTBO C MHHEPAJIbHBIMH YIOOPEHUSIMHA M H3y4Y€HNE UX CBOMCTB.

2.5. Tunsl pacyeTHBIX 32124
1. Haxoxaenue MoJeKyIsIpHOW (OpMyYIBI YIIIEBOJOpOAA TO €ro IUIOTHOCTH U
MacCOBOM J10JI€ 3JIEMEHTOB, BXOJSIIIUX B €TI0 COCTAB WJIX MO MPOJAYKTaM CIOpPaHUS.

2. PacueTsl MaccoBO# 1071 (Macchl) XUMUYECKOTO COCIMHEHUSI B CMECH.
3. PacyeTsr Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO U3
BEIIIECTB JIaHO B M30BITKE (MMEET IPUMECH).



4. Pacuetpl MaccoBOil wiIM OOBEMHOW JONM BBIXOAA TMPOAYKTa pEaKUud OT
TEOPETUYECKU BO3ZMOKHOTO.
5. PacueTtsl TeminoBoro apgexra peakuuu.
6. PacueTsl 00beMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYIECKIX PEAKIUAX.
7. PacueTsl Macchl (00BbEMa, KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIUH, €CIIM OJHO U3
BELIECTB J1aHO B BHUJE PACTBOpPA C OMNPENCICHHOM MAacCCOBOW JOJIEM PACTBOPEHHOIO
BELIECTBA.
8. PacdeT KOHCTaHTBHI paBHOBECHSI 10 PABHOBECHBIM KOHIIEHTPAIIMSM BEIIECTB.
9. Pacuer paBHOBECHBIX KOHIICHTPAIlMi BEIIECTB, €CIM W3BECTHHI HCXOIHBIC
KOHIICHTPAIINH BEIIECTB M KOHCTAHTA PAaBHOBECHS.
10. Pacuer pH pacTBOpa CUIBHON KUCIOTHI U CUIIBHOTO OCHOBAHUS, €CJIM U3BECTHA MX
KOHIICHTpPAIHSL.

2.6. TeMbI NPAKTHYECKHUX PadoT

1. CKOpOCTh XMMUYECKHUX peaKIuii. XUMHYECKOE PaBHOBECHE.
2. DKcniepuMeHTaIbHOE PEIIeHUE 3a/1a4 1Mo TeMe «I aloreHbI.
3. DKCIepUMEHTATBLHOE PEIICHHE 33/1a4 110 TeMe «XaTbKOTE€HBD.
4. TlonmyyeHne aMMHaKka M U3y4CHHUE €r0 CBOMCTB.
5. DKCIepUMEHTAIBHOE PEIICHHE 3a/1a4 110 TeMe «IJIEMEHTHI MOATPYIIIHI a30Tay.
6. DKCIIEpUMEHTATBLHOE PEIICHHE 3a/1a4 110 TeMe «MeTallbl TJIaBHBIX IMOATPYIII.
7. IlonyyeHue MEQHOTO Kymnopoca.
8. DKCepUMEHTaNIbHOE pellIeHre 3a/1ay 110 TeMe «MeTasibl MOOOYHBIX MOATPYIII.
9. ITonyuenue conu Mopa.
10. U3roroBnenue Moiesieid MOJIEKYJl OpraHMYECKUX BELIECTB.
11. [TonyyeHnne 3TUIIEHa U U3YYEHUE ETO CBOMCTB.
12. [Tonyuenune 6pomMdTaHa.
13. Tlonyyenue aneroHa.
14. Tlony4yeHne yKCYCHOM KUCIIOTHI.
15. Cuntes sTunainerara.
16. T'unponus kpaxmarna.
17. UnenTtudukaims opraHu4eCKuX BEIeCTB.
18. Pacno3naBanue miactmacc.
19. Pacnio3naBanue BOJIOKOH.
20. Kpamienue TkaHei.
2.7. TeMBI JONOJTHUTEJbHBIX ONBLITOB 1 CHHTE30B
1. Onpenenenrie Ka4€CTBEHHOTO COCTaBa OPraHUYECKOr0 BEIIECTBA.
2. Ilonyuyenue MeTaHa, U3y4eHUE €ro CBOWCTB.
3. [lony4yeHue aneTuiieHa U ONbITHI C HAM.
4. IlonydyeHue 3TUIEHA U COOMPAHUE €ro B ra30MeTp.
5. Cunte3 nubpomaTaHa.
6. CBoiicTBa cKkunuaapa.
7. Bo3ronka HadTanuHa.
8. O6pazoBanue nogaodopma.
9. IlosyueHue akpoJienHa.

10. ITonyyeHnune n3zoamumaierara.
11. CunTe3 KpacuTessi aHUJIMHOBOTO ro1y0oro.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

CepeOpenue.

Kpucramnusanus n3 nepechleHHoro pacTBopa.
[Tomyyenue manaxura.

[TonmyuyeHune xene3Horo Kymnopoca.

ITonydyenue roppKkoit couu.

[Tonyuenue Opoma u OPOMHOI BOJIBI.

ITonydenue X10poBOAOPOJAA U COJIITHON KUCIIOTHI.
[Tonyuenue nupodopuoro xenesa (II).
[Tonyuenue runpoxcua xkemnesa (II).

Cunre3 rugpokapOoOHaTa HATPUSI.

CHHTE3 amOMOKAIUEBBIX KBACLOB.

Cunres xnopuna menu (II).

AmoMoTepMus.

B3aumopeiicTBue atoMUHUS ¢ GPOMOM.
["'opeHue yriist 1 cepsl B pacIuIaBICHHOM CEJNUTPE.
B3anmoperictBue HUTpUTA HATPUSI C BOJIOK.
BoccraHoBiieHNE CBUHIIA MAaTrHUEM.

O30H B poOuUpKe.

[IpuroToBiieHHe KpaxMaJbHOTO KJIEHCTEPa U HOAKpPaAXMaIbHOM Oymaru.
[TonyuyeHne «KymopocHOTO Maciiay.
OOyrnuBaHue caxapa CEpHON KUCIOTOM.
Peakiusi, KoTOpoii OoJiee MATH THICSY JIET.
«JInucuit XxBoCcT» U3 LWIMHAPA.

«Heoprannueckuii cany.

INPUMEPHBIE TEMBbI ITPOEKTOB

10
1.

0 3 O\ D &~ W N

9.

10
11
12
13
14
15

KJ1accC
Ponp oTreuecTBEeHHBIX YYCHBIX B CTAHOBJICHUU U PAa3BUTUN OPFaHHHGCKOﬁ XHUMHUH.

. J1. 1. MenpaeneeB u opraHudeckast Xumus.
. U3ydaem mouoxo.

. MonenupoBaHre XUMHUYECKUX PEAKIUM.

. CBEKOJIbHBIN COK KaK KPACUTEIIb.

. DJEKTPONPOBOISIIINE TTOTUMEDPHI.

. BapuM BapeHbe Ha pa3IMYHBIX YIJIEBOIAX.
. I3yyaem cnagkuii BKycC.

[Tomydaem BemiecTBa ¢ 3amaxoM (PPyKTOBBIX ICCEHITUH.
. 3ydaem mbL10.

. KapOoHOBBIE€ KUCIOTHI BOKPYT Hac.

. Paznmaraem nonumepst.

. Jlemaem cBeun.

. @EpMEHTHI.

. CHHTE3 JIEKapCTBEHHOI'O CPEACTBA.



11 kmacc

. Uccnenyem crapele cTekia.

. MuKpO271€MEHTHI 1JIs1 PaCTEHUM.

. CpenctBo ot roznosnena.

. IIpon3BOAMM MHIAUKATOPHI.

. Hy»HO 111 3aMEHATh CHHTETUYECKYIO BAHUIIb HATyPAJIBHON?
. '0OTOBUM MacClsiHyIO Kpacky.

. T'oTOBUM cOCTaB 17151 CHATHSI P/KABUMHBI.

. UccnenyeM B3anMOE€CTBUE METHOTO KYIIOPOCa C COAOM.
. 'oTOBUM TEpMOKpaACKHU.

. PactuM neHapuThl.

. OTOBUM MarHuTHbIE KUAKOCTH.

. I3ydaem BKJIaJl pOCCUICKUX XUMHKOB B Pa3BUTHE HAYKHU.
. I3yuaewm nen.

. OKpanieHHas MoBapeHHas COJlb.

. CoOupaem KOJUIEKIIMIO0 MUHEPAJIOB.

. XMUYecKas paayra.

. BO3HUKHOBEHHE OKPACKHU B pacTBOpE.
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3.TemaTnueckoe MIIAHUPOBAHHUE

2= o) =z
Temb o § CHOBHbIE BU/IbI 1eSITEJIbHOCTH g . %
S = 00y4yarIMXxcs EEE
==
TEMA 1. HOBTOPEHME ¥ YTJIYBJIEHUE 3HAHUWM (17 yacos)
ATOMHO-MOJIEKYIISIPHOE yuenue. | 1 OOBsCHATD IIOJIOKEHUS aToMHO- | 1
BemecrtBa MOJIEKYJISIPHOTO 51 MOJIEKYJIApHOTO  ydeHus.  OmnepupoBath | 2
HEMOJIEKYJIIPHOTO CTPOCHUS. MOHSATUAMU «XUMUYECKUN EeMeHT», | 3
KadecTBeHHBINT W KOJNMYECTBEHHBIN «aToMy, «MOJIEKYJIa, «BEIECTBOY, | 4
cocTaB BemectBa. MousipHas U «pusnueckoe Teno». OOBICHIATH 3HAUEHUE | 5
OTHOCHUTEIbHAS MOJICKYJIIpHast XUMUYECKOM  ¢GopMynbl  BemecTBa Kak | 6
Macchl BemecTBa. MoJbHast 10 U BBIPAKCHHUE Ka4yeCTBEHHOTO u|’7
MaccoBasi ~ JI0Js  JJIEMEHTa B KOJIMYECTBEHHOTO0  cOCTaBa  BellecTBa. | 8
BEIIECTBE. PaccunthiBaTh MaccoBble U MOJBHBIE JOJH
Jemoncrpauuu. O6pasisl BEMIECTB 3JIEMEHTOB B XUMHUYECKOM COEIMHECHUHU.
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO Ompenenats GOpMyabl  COCIUHEHHH  TIO
ctpoenus. Bo3ronka nona. W3BECTHBIM MAacCCOBBIM, MOJIBHBIM JIOJISIM
snemMeHToB. Habmonate neMoHCTpupyembie
ONBITHI W OIHCHIBATH HMX C TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH
Crpoenue aToma. Nzotomsl. | 1 N3o0paxkaTh 2JIEKTpOHHBIE KOHpUrypamuu | 1
AtomHas opburtanb. Pacnpenenenue aTOMOB M HOHOB TrpaduyecKd ¥ B BHAC | 2
JNIEKTPOHOB MO  3HEPreTUYECKUM 3IEKTPOHHOU bopMyIbL, yKa3bIBaTh | 3
YPOBHSIM B COOTBETCTBHUM  C BAJICHTHBIE JJIEKTPOHBI. CpaBuuBats | 4
MPUHLMAIIOM HaWMEHbILEH SHEPIuw, JJEKTPOHBI, HAxXOJsAIIMecs Ha pPasHbIX | S5
npaBujioM XyHJa W IPHUHIMIIOM YPOBHSIX, o ¢dopwme, sHepruu. | 6
[Taynu. DnekTpoHHas KOHGUTYypaLus XapakTepu30BaTh BaJICHTHbIE BOBMOKHOCTH | 7
atoma. Knaccudukanus XuMHUeCKUX aTOMOB XMMHYECKHUX JIEMEHTOB 8
ANeMEHTOB (s-, p-, d-, f-dIEeMEHTHI).
BasieHTHBIE 2JIEKTPOHBI
[Tepuoauueckuit 3aKkoH. | 1 XapakTepu3oBaTh [Tepuoanueckyro | 1
dopMyJIMpOBKAa 3aKOHA B CBETE cucremy xumudeckux osnementoB . W. | 2
COBPEMEHHBIX  MPEJICTaBIECHUA O MenpeneeBa KaK rpaduueckoe | 3
CTPOECHHUHU aToma. otoOpaxenue Ilepuoanueckoro 3akoHa. | 4
MupoBo33peHUECKOe UM HAay4dyHOE [Ipencka3biBath CBOWCTBA  3aJaHHOrO | 5
3HaueHue llepuogmueckoro 3akoHa 3JIEMEHTa U €ro COEIMHEHMI, OCHOBBIBAsSCH | 6
. U. Menneneea. Paguyc aroma. Ha llepmoguueckoM 3akOHE W M3BECTHBIX | 7
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTBAaX MPOCTBIX BEIIECTB METAIOB M | &
CBONCTB MPOCTHIX BEILIECTB, HemeTalsioB. OOBICHATh 3aKOHOMEPHOCTHU
BOJIOPOJHBIX COEIUHEHHM, BBICIIUX W3MEHEHUsI CBOMCTB 3JIEMEHTOB, MPOCTHIX
OKCHJIOB U THAPOKCUIOB B MEepUogax BEILIECTB, BBICIIUX OKCHJIOB U THJIPOKCUIOB
u rpymnmnax. B rpymnnax u nepuoaax Ilepuoamueckoit
DNEeKTPOOTPULIATENEHOCTh cucteMsbl. [IporHo3upoBars CTpoeHHEe aToma
U CBOMCTBA XUMHUYECKHX D3JIEMEHTOB U
00pa30BaHHBIX UMHU COCIMHEHUH, OMUPAsCh
Ha wux nojoxenue B Ilepuoguueckoit
cucteMe.  XapakTepu3oBaTb  3HAUYCHHUE
[lepuoanueckoro 3akoHa
XuMHUYecKass CBA3b. OJEKTpOHHas | 1 KonkpetnszupoBaTp MNMOHSATHE «XuUMUYecKas | |




IIPUPO/Ia XUMUYECKON CBA3HU. Bumpl cBs3by. O000OLIaTh MOHATHUA «KOBAJICHTHAS | 2
XUMHUYECKON cBsi3u. MoHHas CBS3b. HENOJIIpHAs CBSI3bY, «KOBaJIeHTHas | 3
KoBanenTtHas HENoJIsipHas u HoJIApHasl ~ CBS3bY»,  «HMOHHAas  CBA3bY, | 4
noyisipHasi  cBsizb.  OOMeHHBI U «BOJIOpOJIHAs  CBSA3bY,  «MeTajimdeckas | 5
JIOHOPHO-aKLENTOPHBIH MEXaHU3MBbI CBS3bY. Knaccugunuponartsb TUNBl | 6
oOpa3oBaHus KOBAJICHTHOM XAMHYECKOH CBS3U M OOBSICHATH WX | 7
MOJISIPHOM CBSA3U. I'eomerpus MEXaHU3MBI. [IpenckasbiBarhb Tamn | 8
MOJIEKYNbl. Mertaminyeckasi CBS3b. XUMUAYECKON CBSI3M, 3Has (GOpMyIy WIH
Bonoponnas cBsizb ¢duznueckue CBOICTBa BELIECTBA.
OOBsICHATH ~ MeEXaHW3MBl  00Opa30oBaHHA
KOBAJICHTHOM CBSI3U
ArperatHble COCTOSIHMS BEIIECTBA. [Iporno3upoBare  cBOWCTBAa  BEIIECTBA, | |
Tunel KpUCTAJUIMYECKUX PEIIETOK: UCXOJS U3 THIA KPUCTAITINYECKON peleTKu. | 2
aTOMHas, MOJIEKYyJIsIpHas, WOHHad, Onpenensrtsb THUI KpUCTAJIIINYECKOH | 3
MeTaJuIn4ecKasl. 3aBUCUMOCTh pemieTky,  omnupascb ~ Ha  U3BeCTHBIE | 4
(¢u3nyecKux CBOWCTB BEIIECTBA OT ¢u3nyeckue cBOMCTBA BELIECTBA 5
TUMA KPUCTAIUIMYECKON PpELIETKH. 6
[IpyunHbl MHOTOOOpa3usi BEIIECTB. 7
CoBpemMeHHbIE  TpEACTaBIEHUS O 8
CTPOEHUHM TBEPIBIX, KHUIKHX U
ra3000pa3HBIX BEIIECTB
Pacuetsr o dbopmynam u OcymiecTBiaTh pacuersl o ¢opmyiaam u | 1 2
YPaBHEHUSAM peakuuii c YPaBHEHUSIM pEaKkIHMil C HCHoJb30BaHuEM | 3 4
HCIIOJIb30BAHUEM OCHOBHOI'O 3aKOHA OCHOBHOTO 3aKOHA XUMHUYECKOH | 5 6
XUMHUYECKON CTEXUOMETPUH crexuoMeTpur. Vcrnosb3o0BaTh anropuTmel | 7 8
IIPU PELICHUN 3a/1a4
l'azoBBIE 3aKOHBI. YpaBHeHue OcCyniecTBISITh pacuersl, ucnoJyp3ys | 1 2
Knaneiipona—Menaeneea. 3akoH ra3oBbI€ 3aKOHBI. Vcronb30BaTh aroput™Mel | 3 4
ABorazpo. 3aKkoH 00BEMHBIX MIpY PEUICHUH 3a]a4 5
OTHOLLIEHUH. OTtHOCHUTENBHAS 6 7
IIJIOTHOCTh ra3os. Cpennsis 8
MOJISIpHAsi Macca CMecu
Knaccudukamnus XUMHUYECKUX XapakTepu3oBaTb MPU3HAKA XUMHUYECKUX | |
peakuuii mo pas3IMYHbIM IPU3HAKAM peakiuii. KnaccuduuupoBats xumuueckue | 2
CPaBHEHHUS. I'omorennsie u peakuMy 10  pPAa3IM4YHBIM  IIpU3HaKaMm | 3
reTEepPOreHHbIE peaKLuH. CpaBHEHUS 4
Knaccuduxanus o 3HaKy 5
terioBoro 3ddexra. OOpatumbie H 6
HeoOpaTHMbIe peaKLuH. 7
Karanutnueckue u 8
HEKaTAIUTUYECKHE peakuuu.
Peakium ¢ wusMeHeHueM u  0e3
U3MEHEHHS  CTENEHUM  OKUCIICHHUSA
IEMEHTOB B COCIMHEHUIX
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE XapakTepru3oBaTh OKUCIIMTENBHO- | 1
peakuuu. TUIBI  OKHMCIUTENIBHO- BOCCTaHOBUTEJIbHbIE peakuuu Kak | 2
BOCCTaHOBHUTEIIBHBIX peaxkuui. IPOLECCHl, NPU KOTOPBIX H3MEHSITCH | 3
OxucieHme U BOCCTAHOBJICHHE. CTeneHn okuciaeHuss aromoB. CocraBusaTh | 4
Oxucnaurenu M BOCCTAHOBUTEIH. YpaBHEHUs OKHUCJIUTENBHO- | 5
Metox  3iekTpoHHOro  OanaHca. BOCCTAHOBUTEJBHBIX pEAKUUN C NOMOUIBIO | 6
IloBenenune BemecTB B cpelax ¢ MeToJa 31eKTpoHHOro Oananca. OOBICHATD | 7
pa3HbIM 3HAUYEHUEM pH. BIIUSTHUE cpeJibl Ha MIPOJYKTHI | 8




[Tepmanranar KaJus KakK
OKHCIIUTEIND. lManpBaHnueCKUiA
IEMEHT (Ha MpUMEpEe DdJIEMEHTa
Janusist). D1eKTpoJiu3 paciyilaBOB U
BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB
(kucnot, menouyel M coiei).
OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakiuu B IpUpo/e,
IIPOM3BOJICTBEHHBIX IIpoleccax U
AKHU3HEJESATEIbHOCTH OPraHU3MOB.
JemoncTrpauuu. Bsaumoneictsue
NepMaHraHaTa Kajusi C Cylb(puTrom
HATpPHUsl B pa3HBIX cpefax

OKHUCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX
peakuunii. XapakTepru3oBaTh MEKTPOIU3 KaK
OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIN
poLecc. OOBACHATD IIPOLIECCHI,
IPOTEKAIOLIME IIPU JIEKTPOJIU3E PACILIIAaBOB
U pacTBOPOB. PacKpeIBaTh NpaKTHUECKOE
3HA4YCHHE AJIEKTPOJIU3A. OOBsACHATH
IMPUHIMIT I[CﬁCTBI/I?[ TaJJbBaHHUYCCKOI'O
aneMeHTa. HaOmronate aeMOHCTpHpyeMble
OIIBITBI MW OIIMUChIBATH HX C M[NOMOIIBIO
POAHOIO sA3bIKa M A3blKa XWMHWH. I[eJIaTI)
BBIBO/IBI o pe3yapTaTam
JACMOHCTPUPYEMBIX XUMHUYCCKHX OIIBITOB

00N Nk~ W=

Baxwuerimmne KJIaCCHI Knaccudumnuponats Heopranuyeckue | 1
HEOPraHMYeCKUX BEILIECTB. BEII[ECTBA 110 Pa3HBIM MPU3HAKAM. 2
DNeMEHThl METaJUIbl U HEMETAJIJIbI U OnuceiBaTh TEHETHYECKHE CBS3H MEXIYy | 3
ux mnonoxenue B Ilepuoamdueckoit W3YYEHHBIMH KJIacCCaMM HEOpraHu4eckux | 4
CHUCTEME. Knaccuduxarus u BEIIECTB 5
HOMEHKJIaTypa CJIOKHBIX 6
HEOPraHMYECKUX COCTMHEHUI: 7
OKCHJIOB, THIPOKCHJOB, KHUCIOT U 8
conei. ['eHeTnueckasi CBSI3b MEXITY
KJlaccaMmu HEOPraHMYeCKUX
COEIUHEHUN
CunbHBIE W ClaObIe AJIEKTPOJIUTHI. XapakTepu3oBaTh  yCIOBUS  IpoTekaHus | 1
Peaknun nonnoro obmena. IlosHbie peakuuii B pacTBOpax 3JIEKTPOJHUTOB 1O | 2
Y COKpAIlleHHbIE NOHHBIE YPABHEHUSI. KOHIIA. 3
JlaGoparopubiii onbIT 1. Peakuuu HaOmrogate ©W ommceIBaTh XuUMHYecKue | 4
HMOHHOTO 0OMEeHa OIIBITHI C IIOMOIIBIO POJHOIO S3bIKA U S3bIKA | 5
XUMUHU. 6
Henatpb BBIBO/IbI o pesyabTaram | 7
IIPOBEACHHBIX XUMHUYECKUX OIBITOB. | 8
CobmoiaTh paBUIIa U MPUEMbl 0€30TTaCHOU
paboThl € XMUMHYECKMMH BEUIECTBAMH U
1a00paTOPHBIM 000PYI0OBAHUEM
PactBoppl. CriocoObl  BBIpa)KeHUs 0O600mmarth MOHATUSA «pacTBOpbDY, | 1
KOJIMYECTBEHHOI'O COCTaBa PacTBOpA: «pacTBOPUMOCTBY, CKOHLIEHTpauus | 2
MaccoBast JI0J1s (mporieHTHas PacTBOPOBY. OnepupoBats | 3
KOHILIEHTpAIIUA), MOJISIpHAst KOJIMYECTBEHHBIMU xapaktepuctukamu | 4
KOHILIeHTpauus. PacTBopeHue Kkak COJICPKAHUAPACTBOPEHHOTO BEIIECTBA. 5
(U3HKO-XMMHUYECKHI MTpoLiecc OnuceiBaTh NPOLIECCHI, MPOUCXOASIINE TIpH | 6
pacTBOpEeHUM BemlecTB BBojJe. Pemats | 7
pacueTHble  3aJaud C  NPUMEHEHHEM | &
MOHATUI «pPacTBOPUMOCTbBY,
«KOHIEHTpaIusl pacTBOpoBy». Mcnonb3oBaTh
ITOPUTMBI NIPU PEIICHUH 3314
Hucnepcusie cuctembl. Komnonaasie XapakTepu3oBaTh KOJUIOUAHBIE PacTBOPHI. | |
pactBopbl. VcTUHHBIE pPacTBOPHIL. 0O06006maTh MOHSATHUSA «KOJUTOMAHBIN | 2
HucnepcHas dasza u AucrepcHOHHas pacTBOp»,  «30Jb»,  «Telb», «TyMan», | 3
cpena. CycreH3uu U SMYJIbCUU. 301 «OMYJbCUS», «CYCHEH3US», «KOATYIALUsLy, | 4
u renu. OmnanecueHims. DddekT «cemuMeHTaIus», «cuHepesucy. OOBICHATH | 5
Tunpans. Koarynsuus. OTJINYME KOJUIOUIHBIX pacTBOpoB OT | 6




Cemumenrtauus. CuHepesuc. UCTUHHBIX. OOBSICHATH CYIIHOCTH MPOLIECCOB | 7
Jemoncrpanuu. dpdext Tungans. Koarylsiiuu U cuHepesuca. Mccnenosath | 8
JlabopaTopHublii onbiT 2. CBONCTBa CBOiicTBa m3yuyaembIxBenlecTB. HaOmonate
KOJUIOUIHBIX PACTBOPOB JEMOHCTPUPYEMBIE M CaMOCTOSITEIbHO
IPOBOJAMMBIEC  OTIBITHI. HaGnronate
ONMCHIBaTh  XMMHUYECKHE  pEaKkUuu ¢
IIOMOUIBIO POJIHOTO fA3bIKA M fA3bIKA XUMHUHU.
Jenatp BBIBO/IbI 1o pe3yapTaTam
IIPOBEJICHHBIX XUMHYECKUX OTIBITOB.
CobuoiaTh IpaBuiIa U MpUEMbI O€30MacCHOMN
paboThl C XUMHUYECKUMH BELIECTBAMU MU
71a00PaTOPHBIM 000PYJOBAaHUEM
I'mppomm3  coneir. I'maponm3z mo | 1 XapakTepu3oBaTh THAPOIH3 Kak oOMeHHoe | |
KAaTHOHY, M0 aHMOHY, MO KaTUOHY U B3alMOJICIICTBME  BELIECTB C  BOJOH. | 2
nmo  aHuoHy. Peakuus  cpensl [IpenckaspiBaTh peakuuio cpenbl BOJHBIX | 3
pacTBOpOB COJICH: KHUCJIOTHAS, pacTBOpOB COJICH. Ha6mronats | 4
mienoyHas U HeurpanbHad. [lonHbnid JNEMOHCTPUPYEMbIE M CaMOCTOSATENBHO | 5
HEOOpPaTUMBIN THAPOJIN3. MpOBOJMMBIE  OMBITHL.  Habmiomate u | 6
JdeMoHcTpanuu. Onpenenenne ONIMCBHIBATh  XMMHUYECKHME  peakuuu C | 7
KHUCJIOTHOCTH Cpeibl MpU TOMOIIU MOMOUIBIO POJIHOTO fA3bIKA M S3bIKa XUMHUU. | 8
WHIMKaTOPOB. Jenatp BBIBO/JIbI 1o pe3yapTaTam
JladopaTopHbiii onsIT 3. ['maponus IIPOBEJACHHBIX XUMHYECKUX OIBITOB.
coJieit- CobmtoiaTh paBHIIa U IPUEMbI 0€30TIaCHOM
paboTBl € XUMHUYECKUMH BEIIECTBAMH U
1a60paTOPHBIM 000PYIOBAHUEM
Kommnekcubie coegunenus. Cocrtas | 1 OnepupoBaTh noHarusimMu | 1
KOMIUIEKCHOTO HOHa! «KOMILIEKCOOOpa30BaTEby, «IMra’my, | 2
KOMIUIEKCO0Opa3oBaresb, JMIaH/BbI. «KOOPJMHALMOHHOE YHUCIION, 3
KoopaunanuonHoe YHCIIO. «BHYTPEHHS KOOpIMHALIMOHHAs cdepay, | 4
Howmenknatypa KOMIUIEKCHBIX «BHEUIHSISI ~ KOOpAMHAIMOHHas  cdepay. | 5
COEJIUHEHUI. 3HayeHue Knaccupunuposats u Ha3bIBaTh | 6
KOMIUIEKCHBIX COEIMHEHUH. KOMIUIEKCHbIe coenuHeHus. HaGmomate u | 7
[lonsitTue 0  KOOPAMHALMOHHOM ONMCBIBATH  XMMMYECKHE  peakuuu ¢ | 8
XUMUH. HIOMOILBIO POJHOTO S3bIKA U A3bIKA XUMHUH.
JleMoHCTpanuu. Oo6pa3oBanue Henatb BBIBO/IbI 1o pe3ynbraTam
KOMIUIEKCHBIX COEIMHEHUI HPOBEIEHHBIX XUMUYECKUX OIIBITOB.
NEPEeXOAHBIX METAIJIOB. CobmnroaTh npaBuiIa U MpreMbl 0e30MacHON
JlaGopaTopHbIii OIBIT 4. paboThl € XMMHMYECKMMM BEILECTBAMHU MU
[Tonmy4yenue u CBOMCTBa 71a00paTOpPHBIM 000PYIOBAHUEM
KOMIUIEKCHBIX COeIMHEHUN
Pemienne 3agayu  u  BeIMoJIHEHME | 1 CocraBnsTh oOoO1maromiue cxemsl. | 1
YIIpaXHEHUH, MO3BOJIIOIINX OcymiecTBiATh NIO3HABATEJIbHYIO | 2
cucTeMaTH3upoBaTb U 00OOIINUTH pedrekcuio B OTHOIIEHUM COOCTBEHHBIX | 7
MIOJIyYEHHBIE  3HAHMS IO  TEME JOCTIDKEHUH B Ipoliecce pelieHns yueOHbIx | 8
«OCHOBBI XUMUN» Y TIO3HABATEJIbHBIX 3a7a4
KonTpoabsnas padora Ne 1 o teme | 1 OcymiecTBiATH NIO3HaBaTENbHYIO | 1
«OCHOBBI XUMHUN» pedraekcuio B OTHOIIEHUH COOCTBEHHBIX | 2
JOCTHDKEHUH B IIpoliecce perieHus yueOHbIx | 7
Y TIO3HAaBaTEbHBIX 3aJa4 8
TEMA 2. OCHOBHBIE NIOHATHUS OPTAHUYECKOMW XUMMUH (13 yacoB)
IlosiBnenue u passurue | 1 Paznnuats MIPEIMETHI n3ydenus | 1
OPraHMYECKONM XUMHHM KaK HayKH. OpraHMYeCKOM M HEOPraHWYeCKONW XHMHH. | 2




IIpeamer w® 3agadyM OpPraHUYECKOU CpaBHuBaTh OpPraHuYEeCKUe ul|’7
XUMHUM. Mecro U 3HAYeHHE Heopranumueckue coeauHenus. Habmomats | 8
OpraHMYECKOM XUMHUU B CHCTEME JEMOHCTPUPYEMbIE OTBITHI U ONMMCHIBATh MX
€CTECTBEHHbIX HayK. Bsaumocss3b C TIOMOIIBbIO POJIHOTO SI3bIKA U SI3bIKA XUMUU
HEOPraHUYECKUX U OpPraHu4ecKuX

BEIIECTB.

JdemoHcTpaumnu. Monenun

OpraHMYECKUX MOJIEKYI

Pemenue pacueTHbIXx 3amad  Ha OcymiecTBIATh pacyeTbl IO YCTAHOBJIEHUIO | 5
YCTaHOBJICHUE bopmyn GopMyn yrieBoJOpOAOB IO BIIEMEHTHOMY | 7
YIJIEBOJOPOJOB IO  BJIEMEHTHOMY COCTaBY U IO aHAJIM3Y MPOJIYKTOB CropaHus. | 8
COCTaBy M IO aHaJIW3y HPOIYKTOB Hcnonb3oBarh anropurMbl NpU  pelIEHUU
CropaHus 3a1a4

OcoOenHocTH OpraHMYECKUX OOBsCHATD MIPUYUHBI MHOTrooOpasus | 1
BemiecTB. [IpuunHbl MHOrooOpaszus OpraHUYECKUX BEIIECTB. Habmronats | 2
OpraHUYECKUX BELIECTB. JEMOHCTPUPYEMbIE OTIBITHI U ONMMCHIBATh UX | 3
Opranuyeckue BeliecTBa B MPUPOJIE. C TIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKa XUMUU | 4
VYrnepoaHblil CKelleT OpraHudeckon 5
MOJIEKYJIbI, €r0 THUIbI: UKINYECKHE, 6
anuknnueckne. KapOomukimuyeckue 7
U TeTePOLMKIMNYECKHE  CKEJIETHI. 8
KpatHocTh ~ XuMHueckoW  CBS3H

(Buapl  cBsA3e B MoJIEKyJax

OpPraHMYECKUX BEILECTB: OAUHAPHBIE,

NBOWHBIE, TpouHbIE). V3MeHeHue

SHEPrUU CBA3EH MEXIy aToMaMu

yriaepoaa pu YBEIINYCHUH

KpaTHOCTH CBsi3u. HacelmeHHsle n

HEHACBILCHHBIEC COCIUHCHMSL.

JdemoHcTpaumnu. Monenu

OPraHUYECKUX MOJICKYII

ONEKTPOHHOE CTPOCHHE " XapakTepu3oBaTh OCOOEHHOCTU cTpoeHus | 1
XMMHMUYECKUE CBSI3U aToMa yrjiepoaa. aToma yriiepoja. OnucelBaTb HOPMAJIBHOE U | 2
OcHoBHOE " BO30YKJICHHbIE BO30Y)XJICHHOE COCTOSIHUS aTOM yriepoja u | 3
COCTOSIHMSL aTOMOB Ha IpUMEpe oTpaxkaTb uX Trpaduuecku. Omnepupoats | 4
yrnepoja. I'mOpuansanus aToMHbBIX HOHATUSAMM  «TUOpuaM3anus opourtanein», | 5
opburanei, ee THUIIBI JUISL «Sp3-rubpuansanusy», «sp2-rudpuauzanus», | 6
OPraHMYECKUX COCOUHEHMH: Sp3, «sp-rubpunuzanusy. OnuceiBaTh OCHOBHBIE | 7
sp2, sp. OOpa3oBanue G- U p-cBsizel TUNIBI  THOpUIM3alMKM  atoma  yriepoja. | 8
B MOJIEKYJIax OpraHu4eCKUX OOBACHATh MEXaHU3Mbl 00pa3oBaHUS G- U
COCIIMHEHU. ITpocTpancTBEHHOE p-cBsizell B MOJIEKYJIaX  OPraHM4eCKHX
CTpOEHHUE OpPraHMYECKUX COEIMHEHU N

COCIMHEHUN

XUMHYECKOE CTPOEHUE KaK MOPSA0K @opMynMpOBaTE  OCHOBHBIE  MOJOXEHUSA | 1
COCIMHEHUSI aTOMOB B MOJIEKYJE CTPYKTYpHOH TEOpUN OpraHUYEeCKUX | 2
COTJIaCHO ux BAJICHTHOCTH. BeniectB. IIpencraBiare Britag @. Kekyne, | 3
OcCHOBHBIE  TOJIOKEHHS  TEOPHUHU A. M. bytieposa, B. B. MapkoBnukoBa, | 4
XHUMHUYECKOTO CTPOCHHUS JI. IlonyHra B pa3BUTHE OPraHUYECKOH | 5
OpPraHMYECKUX COEIMHEHUN XUMHH. OnepupoBatb MOHATUSIMU | 6
A. M. bBytneposa. 3aBUCUMOCTh «BAJIEHTHOCTb» U «CTENEHb OKUCIECHUSD», | 7
CBOMCTB BEILIECTB OT XMMHYECKOTO «XUMHUYECKOE CTPOEHHUE», «CTPYKTYypHas | 8
cTtpoeHusi Mosekyn. CrpykrypHas dopmynay.  MonenupoBarbk  MOJIEKYJIbI




dhopmyna

HCKOTOPLIX OPraHNn4YCCKUX BCUICCTB

N3omepus u uzomepsl. CTpykTypHas OnepupoBaTh MOHATUSAMH «uzomepy, | 1
U IPOCTPAHCTBEHHAs  U30MEPUSL. «A30MEPUS». OnucsiBats | 2
N3omepust  yriiepoaHoro Ckesera. IPOCTPAHCTBEHHYIO CTPYKTYPY H3Yy4aeMbIX | 5
N3omepus TI0JIO’KEHUS. BeuiectB. OTpaxkaTb C€OCTaB U CTpoeHue | 7
MexkiaccoBast U30MEpHsL OpraHUYECKUX COEJMHEHUH C TOMOIIbIO | 8
CTPYKTYpHBIX (opmyn. XapakTepu3oBaTb
BU/Ibl H30MEPUH
Bunbl npocTpaHCTBEHHOW U30MEPHH. OnepupoBaTh MOHATUIMU «msomepy, | 1
OnTnueckas HU30MEPHSL. «H30MEPUN. OnuceiBats | 2
AcUMMETpHUYECKUI aToOM yIriepoaa. IPOCTPAHCTBEHHYIO CTPYKTYpy H3ydaembIX | 4
OnTruyeckue aHTUNOMABI. XUpaTbHBIC BemectB. OTpaxkaTh COCTaB M CTpOEHHUE | 7
u axupalibHbIe MOJIEKYJIBI. OpraHUYECKUX COEJMHEHUH C TOMOIIbIO
I'eomeTrpuueckas nzomepust CTPYKTYpHBIX (Qopmyn. XapakTepu3oBaTh
(1Mc-, TpaHC-U30MepHst) BHJIbl U30MEPUH
DNeKTpOHHOE CTPOEHHE OnepupoBaTh MOHATUSAMH «UHAYKTUBHBIN | 5
OpraHWYEeCKUX BemiecTB. Bzaumuoe s dexTy, «ME30MEPHBIN abdexT». | 6
BIIMSIHUE aTOMOB M TPYyNI aTOMOB. XapaxkTepu3oBaTh ocobeHHocTH | 7
DIEeKTPOHHBIE 3¢ dEKTHI. UHAYKTUBHOTO U Me30MepHOro 3((eKToB 8
WHOyKTUBHBIN W ME30MEpHBIN
b dexTsI. [IpencraBnenue 0
pe30oHaHce
Knaccudukanus OpPraHNYECKHUX Knaccuduuuponats oprannueckue | 1
BEIIECTB. OcHoBHBIE KJIACCBI COCMHEHUSI MO CTPOCHUIO YIJIEPOJHOM | 2
OPraHN4YeCKUX COEIMHEHMIA. e U THUIy YIIepOJ-yriepoaHoN CBsA3M. | 3
[TpunIUTIBEI Kiaccuukanuu Knaccudunmponarts Npou3BOAHBIE | 4
OpraHUYECKUX COEIMHEHU . VII€BOJAOPOJOB N0  (YHKIHMOHAIBHBIM | 5
[TonsTue 0 (G YHKIIMOHATILHOM rpynnaMm. OO6o0mare 3HaHWS W Jenarh | 6
rpyIIe. Knaccudukanms BBIBOJIBI O 3aKOHOMEPHOCTSIX WM3MEHEHUM | 7
OpPraHMYEeCKUX  COCAMHEHUH 1O CBOWCTB BEILIECTB B TOMOJIOTMYECKUX pAlax | &
(G YHKIIMOHATIBHBIM rpynmnam.
I'omonorus. I'omonoru.
I'omonoruueckas Pa3HOCTb.
["'omonoruueckue psipl
Howmenknarypa OpraHUYeCKUX Ha3piBaTh oOpranuueckue coeauHeHuss B | 1
BEILIECTB. MexnayHapoaHas COOTBETCTBUHU C MPABWIAMH HOMEHKJIATYpHI | 3
(cuctemaruyeckas) HOMEHKIIATypa IUPAC u panuoHalbHOW HOMEHKJIATYpHL. | 4
OpPraHMYECKUX BELIECTB U MPUHILIMIIBI Haxonuts CUHOHHUMBI TPUBHAIBHBIX | 5
oOpa3oBaHus Ha3BaHUU Ha3BaHUN OPraHUYECKUX COECITMHEHUM 7
OpraHUYECKUX COEIMHEHUH. 8
PannoHanbHas HOMEHKIIaTypa
Knaccupukanuss u  ocoGeHHOCTH JlemoHCTpHpOBaTh noHnmManue | 1
opranudeckux peaknuid. CrnocoObl 0COOEHHOCTH MPOTEKaHHUsS OPraHUYECKUX | 2
3almMucell peakuuid B OpPraHu4ecKou peakiuil B CPaBHEHUH C HEOPraHWUYECKUMU. | 3
xumud. C(CxemMa U ypaBHEHHE. 3anuchIBaTh  YpPaBHEHHsS  OpraHUYecKux | 4
VYcioBus  NpOBEACHHUS — PEAKIMIA. peakuuii  cmocob6amu, TNPUHATBIMH B | 5
Knaccugukarus peakuui opranndeckoit xumuu. Knaccudumuposarts | 6
OpPraHUYECKUX BELIECTB 1o peakuuu IO CTPYKTypHOMY TIpU3HAaKy. | 7
CTPYKTYPHOMY IIPU3HAKY: OnepupoBaTb  HOHATHSMH  «CBOOOJHBIN | 8
3aMellEeHueE, IIPUCOEANHEHNE, pamuKany, «HYKICOPUID», «IEKTPOPHI.
OTILIEIUIEHNE. PeaKlIMOHHBIE LIEHTPBHI. OOBsCHATH  NpOTEKAaHHE  XUMHUYECKHX
IlepBoHauanbHbIE MOHATHS O TUIAX peaxkuuit MEXY OpraHu4eCKUMHU




M MEXaHW3Max  OpraHMYeCKUX
peaKuuid. KOBaJEHTHOM XUMHUYECKOMN
cBsizu. CBOOOIHOpaIMKANBHBIA U
MOHHBIH ~ MEXaHU3MBl  PEAKLUM.
[TonsiTie O CBOOOJHOM pagUKaie,
HyKIeoduie " anexTpodue,
KapOOKaTHOHE M KapOOAHHOHE.

BELIECTBAMH, HCHOJb3ysl 3HAaHHUA 00 HX
MEXaHHU3MaX. IIporuosupoBars
BO3MOXXHOCTb ~ NPOTEKAHMUSI ~ XMUMHUYECKUX
peakuuii  Ha  OCHOBE  3HaHUU 00
JIEKTPOHHOM CTPOEHHUH BEILIECTB

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHEIE | 1 OOBACHATH, YTO HA3BIBAIOT OKHUCJIEHHEM H | 4
peaKkiiy B OPraHUuYECKON XUMHUHU BOCCTAHOBJICHUEM B OPraHUYECKOW XUMHH. | 5
CocTaBiiTh ~ ypaBHEHHUS  OKHCJIHUTEIBHO- | 6
BOCCTaHOBUTECILHBIX OpraHuyeckux | 7
peaKkiuii ¢ MOMOIIBI0 METOAA AJIEKTPOHHOTO | 8
OanaHca
Pemenne 3amau u  BeIOJHEHHE | 1 CocTaBiiaTh o0oO0IIaroe CXEMEL | 6
YIPa)KHEHUH, MTO3BOJISOIINX OcymiecTBIsTH MIO3HABATENBHYIO | 7
CHUCTEeMAaTU3UpOBaTh U  0000IIUTH pediekcuio B OTHOIIEHMH COOCTBEHHBIX | 8
MOJyYeHHBIE 3HAHUS TIO0  TEMe JIOCTHKEHHH B TIPOIECCEe PEIIeHUsT YIeOHbBIX
«OCHOBHBIE TIOHSTHSI OPraHUYECKOU Y MIO3HABATEILHBIX 337134
XUMHH
TEMA 3. YI'VIEBOJOPO/IbI (264)
AJIKaHEL DIEKTPOHHOE nll HaszpiBaTh ankanbl 10 MexayHapogHoU | 1
IIPOCTPAHCTBEHHOE CTpPOCHUE HOMeHKaTtype. OOBSACHATh DIIEKTPOHHOE | 2
MOJIEKYJIIbI METaHa. CTPOCHHE MOJICKYJ HM3YUYCHHBIX BEIIECTB. | 3
sp3-I'ubpuauzamus opburanei O0o00mars 3HaHWS W Jelarh BBIBOOBI O | 4
aTOMOB yrjepona. ['oMojorndeckuii 3aKOHOMEPHOCTSIX HM3MEHEHUW CBOWMCTB B | 5
pan u obOmas Qopmynaa aaKkaHOB. TOMOJIOTUYECKOM pAaxy aJIKaHOB. | 6
CucreMaruyeckas HOMEHKJIaTypa MogaenupoBaTb  MOJIEKYJAbl ~ HU3YyYEHHBIX | 7
QJKaHOB W paaukaiioB. HM3omepus KJIACCOB BEIIECTB. HaOmromats | 8
VIJIEPOJHOTO  CKeJieTa  aJIKaHOB. JIEMOHCTPUPYEMBIC OTBITHI M OMUCHIBATH UX
dusnyeckue CBOMCTBA  aJIKaHOB. C TIOMOIIIBIO POJHOTO SI3bIKA U S3bIKA XUMUH
3aKOHOMEPHOCTH H3MEHEHUS
(bMBUYECKUX CBOMCTB.
JdemoHcTpaumu. CocraBienue
MOJIEJICH MOJIEKYJT aJIKaHOB
XuMmudeckue CBOMCTBA  aJIkKaHOB: | 1 XapakTepu3oBaTh BaXHEWIIHEe XUMUYECKue | 1
rajoreHupoBaHuE, HUTPOBaHHUE, CBOMCTBA aJIKaHOB. [TpornosupoBats | 2
JETHIPUPOBAHUE, TEPMUYECKOE CBOMCTBA M3y4aeMbIX BEIIECTB Ha| 3
pasnokeHue (MMpoJIn3), TOPEHUE Kak OCHOBaHUHU TEOPUU XHMHUYECKOTO CTpOeHHs | 4
OIMH W3 OCHOBHBIX HCTOYHHKOB opraHnyeckux  BemectB.  McciemoBath | 5
TeIia B MPOMBIIUICHHOCTH U OBITY, CBOMCTBA U3y4aeMbIX BeEIIeCTB. | 6
KaTAJINTHYECKOE OKHCJIEHHE, [TporHo3upoBaTh CBOWCTBA HEU3YyYEHHBIX | 7
KPEKUHT KakK CIOCOOBI TOIy4eHUs BEILIECTB M0 aHAJOTUU C U3YYCHHBIMH | &

BaKHEHIIINX COeIUHEHUN B
OpPraHUYECKOM CUHTE3E,
M30MepHu3aIus KaK croco0
MIOJIyYEHUS BBICOKOCOPTHOI'O
OeH3MHa. Mexanusm peaxkuuu
cBOOOTHOPAIUKAIBHOTO 3aMEIICHUS
(Ha puMepe XJIOPUPOBAHHUS
METaHa).

JdeMoHcTpanum. bpomuposanue

I'CKCaHa Ha CBCTY. FOpCHI/IC METaHa.

BEILIECTBAMU TOTO K€ TOMOJIOTHYECKOTO
psga.  HaGmiogate ~ JeMOHCTpHpyeMbIe
ONBITBI U OINHUCHIBATH HMX C [OMOILBIO
POJIHOTO SI3bIKA U S3bIKA XUMHH




OTHolleHHE MeTaHa K pacTBOpaM
NepMaHraHaTa Kaiuusg ©u OpOMHOMU
BOJIE

CuHTeTn4eckue crocoOsbl XapakTepu3oBaTb ~ IPOMBILUIEHHbIE U | 1
IIOJTY4YEeHUS alIKaHOB. MeTo1bl nabopaTopHbIe CTIIOCOOBI noJiyueHus | 2
MOJIyYCHHS aJIKAaHOB U3 AJIKaHOB. ComnocTaBisiTh XuUMu4eckue | 3
ATKUJITAJIOTCHUIOB (peaKius CBOICTBa AJIKaHOB c obnactsmu | 4
Bropia), rekapOoKCHIn-pOBaHHEM IIPUMEHEHUS 5
coJieii KapOOHOBBIX KHCIIOT U 6
3JIEKTPOJIM30M PACTBOPOB COJIEH 7
KapOOHOBBIX KUCIOT. HaxoxaeHue 8
aJIKaHOB B NIPUPOJE U IPUMEHEHUE
QJIKQaHOB
Huxnoankansl. CTpoeHHUE MOJEKYII. Ha3biBaTh IHUKJIOAJIKAHBI mo | 1
Ob6mas ¢dopmyna. Homenknarypa. MEXTyHapOHOU HOMEHKJIaType. | 2
N3omepust  yriiepoHOro  CKenera, XapakTepu3oBaTh BaKHEHIINE XUMHUYECKue | 3
MEXKJIacCOBasi, MNPOCTPAHCTBEHHAS CBOMCTBa 1UKI0aNKaHOB. O000mIaTh 3Hanus | 4
(Hc-TpaHCc-u30MepHs). U JenaTh BBIBOJABI O 3aKOHOMEPHOCTAX | 5
HampskeHHBIE W HEHaANpsKEHHBIE U3MEHEHUH CBOMCTB B TOMOJIOTMYECKOM | 6
LMKJIBI. Crnenuduka CBOWCTB pany  uukinoankaHoB.  IIporHosupoBath | 7
LMKJIOAJIKaHOB C MaJbIM pa3sMepoM CBOWMCTBA  M3Y4aeMbIX  BELIECTB Ha | 8
HUKIa.  XUMHYECKHE  CBOICTBa OCHOBAaHUHU TEOPUHM XHMHUYECKOTO CTPOEHUS
LUKJIONPONaHa: TOpEHUe, peakluuu OopraHuuyeckux BemlecTB. [IporHosupoBath
MIPUCOETMHEHUS (ruapupoBaHue, CBOMCTBAa  HEU3YYEHHBIX  BEIIECTB IO
MIPUCOETMHEHHE raJIoreHoB, AQHAJIOTHM C U3YYCHHBIMHU BEIIECTBAMH TOTO
raJlor€HOBOIOPOIOB, BOJIbI) u xKe TOMOJIOTHYECKOTO psna.
LUKIOTeKCaHa: TOPEHHEe, peakluu XapakTepu3oBaTb ~ NPOMBIIIJICHHBIE U
pagKaIbHOTO 3aMEIICHHS nabopaTopHbIC CIOCOOBI TTOJTYICHHS
(x1opupoBaHue, HUTPOBAHUE). UKJI0anKaHoB. COMOCTaBIATh XUMUYECKUE
[lonmyueHue  HMKIOATKAHOB u3 CBOMCTBa LMKIOAIKAHOB C 0OJacTsIMU
QJIKAaHOB U JIUTAJIOT€HAJIKAHOB PUMEHEHUS
AJIKEHBI. DNEKTPOHHOE u HaszpiBath ankeHbl 1O MEXKIyHapoaHou | 1
MIPOCTPAHCTBEHHOE CTpOCHHE HOMeHKIaType. OOBSACHATH DIIEKTPOHHOE | 2
MOJIEKYJIbI STHUJICHA. CTPOEHUE MOJIEKY]l HM3YyYEHHBIX BEIIeCTB. | 3
sz-FI/I6pI/II[I/IBaI_II/I}I opOuTanei O000mars 3HaHUS W Jedarbh BBEIBOABI O | 4
aToMOB yriepojga. o- u p-Cas3u. 3aKOHOMEPHOCTSIX HW3MEHEHUW CBOWCTB B | 5
l'omonornueckuit  psigx u  obmias TOMOJIOTHYECKOM pany aJIKeHOB. | 6
dopmyna ankenoB. Homenkiatypa MopenupoBaTh  MOJEKYIbl  M3YyUEHHBIX | 7
QJIKCHOB. Wzomepus AJIKEHOB: KJIACCOB BEILIECTB 8
YIJIEPOJAHOTO CKeJeTa, MOJIOKEHHUs
KpaTHOM CBSA3HM, MPOCTPAHCTBEHHAs
(reomeTpuyeckas H30MepuUs, WIU
LHC-TpaHC- U30MepHsl),
MEXKJIaCCOBAsL. duznueckue
CBOJCTBA AJIKEHOB
IIpakTnueckas padora Ne 1. CocraBieHMe IIAPOCTEPKHEBBIX MoOJENIeH | 5
«M3roToBieHNE MOJENEH MOJIEKYI MOJIEKYJI aJIKaHOB, LIUKJIOAJIKAHOB, AJIKCHOB, | 7
OpPraHMYECKUX BEILECTB)» aJIKaJInEHOB, XJIOPAJIKaHOB Moaenuposats | 8
MOJIEKYJIBI HM3YYEHHBIX KJIacCOB BEILECTB.
Bb1iensiTb 0COOEHHOCTH CTPOEHUST MOJIEKYIT
M3YYEHHBIX KJIaCCOB BEIIECTB
XHWMHUYECKNE CBONCTBA  AJKEHOB. XapakTepr3oBaTh BaKHEHIIME XUMHUeckue | 1




Peaxnuun ANEKTPO(UIBHOTO CBOMCTBA AJIKEHOB. IIpornosupoBats | 2
IIPUCOETUHEHUS KaK croco0 CBOMCTBA  M3y4yaeMbIX  BELIECTB  Ha | 3
MIOJIyYEHUS (byHKIMOHATBHBIX OCHOBAHUU TEOPUM XHMHUYECKOIO CTpoeHus | 4
IIPOU3BOIHBIX YIJ1€BOJIOPO/IOB: opraHvueckux  BemectB.  MccnenoBath | 5
TUAPUPOBAHUE,  TaJOr€HUPOBAHUE, CBOICTBa H3y4aeMbIX BELIECTB | 6
TUIPOrajIoOreHUPOBAHUE, TUpaTaLAs [Iporuo3upoBarbk CBOWCTBAa HEU3YYEHHBIX | 7
ankeHoB. [IpaBuwio MapkoBHUKOBA U BEUIECTB [0 AHAJOTMM  C HW3YYEHHBIMH | 8
ero OOBSICHEHHE C TOYKH 3PEHUS BELIECTBAMU TOTO )K€ T'OMOJIOIMYECKOTO
AIEKTPOHHOW Teopuu. PagukainbHOE psna. Ha6mnronats u OIKCHIBATh
IIpUCOEUHEHHE OpoMOBOAOpOJa K JEMOHCTPUPYEMBbIE OIIBITHI

aJIKEHaM B IPUCYTCTBUM IEPEKHUCEH.

OxucieHue  aJKeHOB:  TOpEHHE,

OKHUCJICHHE  KHCJIOPOJOM B

MPUCYTCTBUHM XJIOPUIOB Majllaaus

(II) m menu (II) (Bakep-mporecc),

OKHCJIEHUE KHUCIIOPOJIOM B

MPUCYTCTBUHU cepedpa, OKHUCIIEHHE

TOpPSYMM TOJKHUCICHHBIM PacTBOPOM

NepMaHraHaTa Kajius, OKHUCIIEHHE

NepMaHraHaToM Kanusi (peakuus

Barnepa). KauectBeHHbie peakuuu

Ha JIBOMHYIO CBS3b.

JdeMoHcTpanuu. [lonyuenue

STHJIEHA peaKIMel Jaerujaparainuu

sTaHona. OTHOUIEHHE ATHJIEHA K

pacTBopaM MepMaHraHaTa Kajius H

OpoMHoO# Boje. ['opeHue sTusneHa.

[TpombInieHHBIE U TA0OPATOPHBIC XapakTepu3oBaTh MPOMBIIIIEHHBIE u|l
CrOCOOBI TIOJTyYEHHUS AJIKCHOB. nabopaTopHbIe CIIOCOOBI MOJTYy4CHHS | 2
[Tonyuenue aikeHOB AJIKEHOB. ComnocraBnsiTh  XUMHYECKUE | 3
JeTUPUPOBAHU-EM AJTKAHOB, CBOICTBa AJIKEHOB c obnactsmu | 4
peaxiueii SIMMUHUPOBAHUS U3 PUMEHEHUS 5
CHUPTOB, TaJIOT€HAIKAHOB, 6
quraioreHankasos. [Ipasuio 7
3aiiueBa. [loamuMepusanus aKeHOB. 8
[Tonumepu3zanus Ha KaTalu3aTopax

[urnepa—Harra. [lonuaTuneH kak

KPYITHOTOHHAKHBIH MPOTYKT

XMUMHYECKOTO MTPOU3BO/ICTBA.

[IpumeHeHre anKeHOB (STUJIEH U

MIPOTTHIICH)

IIpakTnueckas pabGora Ne 2. [TpoBOIUTH XMMHMUYECKHUN JKCIEPUMEHT 10 | 1
«[lonyyeHne sTWIEHa W U3ydeHUE nojydeHuro  stuieHa. HaOmonmate u | 2
ero cpouct». [lomyuenue sTuieHa OIMCHIBATh CaMOCTOSTENBHO IPOBOAMMBIE | 3
U3 CMECU CEpPHOM KHMCIOTHI (KOHIL.) U OTIBITHI C TIOMOILBIO POJHOTO sA3BIKA U SI3bIKA | 4
STWJIOBOTO cnupra. B3anmonelicteue xumuu. CoOnronaTh NpaBuUiIa U IMPUEMBI | 5
3TUJIEHa ¢  OpOMHON  BOJIOM, Oe3omacHoi  pabOTBl €  XMMHYECKMMH | 6
IIOAKUCIIEHHBIM pacTBOpoM BELIECTBAMU u nabopaTopHbIM | 7
nepmaHrasata  kamus.  ['openue o0opy0BaHuEM 8
JTUJIEHA

AnKaaueHsbl. Knaccugukarms Ha3piBaTh asikagmeHsl 1Mo MeXAyHapoAHou | 1
QJIKaIMEHOB 1o B3aHMHOMY HOMeHKJIaTtype. OOBACHATh 3JIEKTPOHHOE | 2




PAacCIIOJIOKEHUIO KPaTHBIX CBS3EH B

MOJIEKYJIC. OcobenHoctu
ANIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHA COMMPSA’KCHHBIX
ankagueHoB.  OOmas  dopmyna
ankagueHoB.  Homenknarypa u

n3oMepust ankaaueHoB. duznueckue
CBOMCTBA aAJIKAAUEHOB. XUMUUECKUE

CTPOCHHUC MOJICKYJI H3YYCHHBIX BCHICCTB.

Knaccudumnuponarts JTICHOBBIE
YIJIEBOJIOPO/IBI. XapakTepu3oBaTh
BaXHEHIMEe (U3NYECKUE H XUMHYECKUE
CBO¥cTBAa ankaaueHoB. IIporHo3upoBath
CBOMCTBA Hn3ydyaCMbIX BCIICCTB Ha

OCHOBAHUHU TEOPUU XMMHUYECKOI'O CTPOCHHUS
OPraHMYEeCKHUX BEIIECTB. XapaKTepu30BaTh

00NN N bk~ W

CBOMCTBA AIKAJNCHOB: pEaKIIUU MPOMBIIUICHHBIE  CIIOCOOBI  TIOJIyUEHUS
MIPUCOEANHEHUS (ruzmpupoBaHue, AIKaMEHOB

raJIOTEHUPOBAHUE),  TOpPEHUS U

nomumepusanuu.  1,2-  u  1,4-

[Ipucoenunenue. Ilonyuenune

ankanueHoB. CuHTre3 OyraaueHa u3

OyTaHa ¥ TaHoOJa

[Tomumepuzanus. Kayuyku. Bxian XapakTepu3oBaTh IIPOMBIIUICHHBIE n|l
C.B. Jlebemea B momy4yeHue nabopaTopHbIe CIOCOOBI MOJTy4eHHS | 2
CUHTETUYECKOTO Kay4yyKa. kaydyykoB.  ComocraBisare  Xxumuueckue | 4
Bynkanuzanusi kaydykoB. PesuHna. CBOMCTBa  ajKagUeHOB ¢  obOmacTsaMmu | 5
MHuoroo0pa3ue BUJIOB MPUMEHEHHUSL. 7
CUHTETUYECKUX  KAyYyKOB, 170'¢ 8
CBOWCTBA M IPUMEHEHHE.

AJKVHBL. DNeKTpOHHOE U HaspiBaTe ankuHbl 10 MEXAYHApOIHOM | 1
MIPOCTPAHCTBEHHOE CTpOCHHE HOMeHKIaTtype. OOBACHATH DIIEKTPOHHOE | 2
MOJIEKYJIbI arieTuiIeHa. CTpPOEHUE MOJIEKY]l HM3YyYEHHBIX BEIecTB. | 3
sp-I'nGpuan3anus opburanei O000mars 3HaHWS W Jelarh BBIBOOBI O | 4
aTOMOB yrjepona. ['oMojorndeckuii 3aKOHOMEPHOCTSIX HM3MEHEHUW CBOWMCTB B | 5
pan u oOmas ¢opMyna aJKHHOB. TOMOJIOTHYECKOM pAaxy AJIKUHOB. | 6
Howmenknarypa. M3omepus ajkuHOB: MogaenupoBaTb  MOJIEKYJbl ~ HU3YyYEHHBIX | 7
YTIEPOJHOTO CKEJNeTa, IOJI0KEHHUS KJIACCOB BEILECTB 8
KpaTHOM  CBSI3M,  MEXKKJIACCOBasl.

Pu3nyecKre CBONCTBA AJIKUHOB

XHUMHUUYECKUE CBOMCTBA AIKUHOB. XapakTepu3oBaTh BaXHEHIIME XUMHUYECKHe | |
Peaknuu npucoennHeHus Kak CBOMCTBa AJIKUHOB. [Iporno3upoBats | 2
CHoco0 MoJy4yeHus MOJIMMEPOB U CBOMCTBA  M3y4yaeMbIX  BelIeCTB  Ha | 3
JPYTUX MOJE3HBIX OCHOBAaHUHU TEOPUM XUMUYECKOTO CTpoeHus | 4
npoayktoB.[ ' uapupoBanue. Peakiuu OpraHuyeckux BemiecTB. [IporHo3mpoBats | 5
MIPUCOETMHEHHSI TAJIOT€HOB, CBOWCTBAa  HEU3YYEHHBIX BEHIECTB 10 | 6
raJIor€HOBOI0POOB, BOIBI. AQHAJIOTHH C U3YYEHHBIMHU BEIIECTBAMH TOTO | 7
Tpumepuszanus u tuMepu3aIus e TomoJioruyeckoro psna. HaGmronate u | 8

aneruieHa. Peakuuu 3amenieHusl.
KucnoTHsle CBOMCTBA aIKUHOB €
KOHIIEBOU TPOMHOMU CBSA3bIO.
Anerunenupl. ['opeHne aneTuiieHa.
OxucieHne agTKuHOB PaCTBOPOM
nepMaHrasara kanus. I'openne
aneruiieHa. JleMoncrpanum.
[lonyuenue aneruneHa rupoIn30oM
kapOuaa kanpuusa. OTHOIIEHUE
alleTUJIEHA K PacTBOpaM
NepMaHTraHaTa Kajusi 1 OpoOMHOM
BoJie. ['openue anerniiena

OIIUCBIBATb JEMOHCTPUPYCMBIC OIIBITHI




Ilonmyuenue aneTuieHa IUPOJIHA30M
MeTaHa H KapOUJHBIM METOJIOM.
CuHTe3 QJIKMHOB aJIKWJIMPOBAHUEM
alEeTUINIOB. IIpumeneHune
aneruieHa. ['openue anerniena Kak

XapakTepu3oBaTh TPOMBIIIIEHHBIE u
nabopaTtopHbIe CHI0COOBI TIOJTyYCHHUS
AJIKMHOB. COHO CTaBJIATH XUMHUYCCKUEC
CBOMCTBA AJIKMHOB c o0acTsIMu
HpI/IMeHeHI/ISI

o0 ~J O\ NN =

HUCTOYHUK  BBICOKOTEMIIEPATYPHOIO
IUIAMEHU JUIE  CBapKu M PE3KU

METaJJIOB

BeInonHenue ynpaxxHeHU| 110 TeMaM Hcnonp3oBare anropurMmsl Npu  pemieHuu | 1
«AJIKaHbBDY, «AJKEHBI», «AJIKHHBI» 3a1a4. CoCTaBIATh YpaBHEHUS 110 3aJaHHBIM | 2
Ha COCTAaBJICHUE YpaBHEHUU CcXeMaM MpeBpallCHUI 5
peakuuii, COOTBETCTBYIOIIHNX 7
3aJ]aHHBIM CXE€MaM, COJeprKalluM 8
HEHW3BECTHBIC BenlecTBa. Pemenue

3a/1a4

ApeHBbl. Hcropus OTKPBITUSA HaspiBaTe apeHbl 1o TpuBHanbHOM W | 1
OeH3o7a. CoBpemeHHbIE MeX1yHapO HOU HOMEHKJIaType. | 2
MPEACTABICHUSI 00 JJIEKTPOHHOM H OOBACHATD IEKTPOHHOE CTPOCHHUE MOJIEKYI | 3
MIPOCTPAaHCTBEHHOM CTPOEHHUU U3y4eHHbIX BemlecTB. O60O0mary 3HaHus u | 4
oenzona. O6mas Qopmyna apeHOB. JenaTh  BBIBOJBI O  3aKOHOMEPHOCTSX | 5
N3omepus 51 HOMEHKJIaTypa U3MEHEHUH CBOMCTB B T'OMOJIOTMYECKOM | 6
romoJjioroB  Oenszona.  M3omepus pAlLy apeHOB 7
JM3aMEeIIeHHBIX O€H30JI10B Ha 8
npuMmepe KcuiosioB. Dusnueckue

cBolicTBa OeH301a

XUMHUYECKHE CBOMCTBa  OeH30Ja. XapakTepu3oBaTh BaXHEWIIHE XUMHUYECKHe | |
Peakuu 3amernenus B OCH30JIbHOM CBOICTBa apEHOB. [IpornosupoBats | 2
sape (97eKTpoUIBLHOE 3aMeleHUe): CBOWCTBAa  HW3Yy4YaeMbIX  BeEHECTB  Ha | 3
raJIoreHUPOBAHUE, HUTpPOBAHUE, OCHOBAaHUU TEOPUM XUMUYECKOTO CTpoeHus | 4
AIKWJINPOBAHHUE. Peakuuu OopraHuyeckux BemlecTB. [Iporno3mpoBats | 5
MIPUCOETMHEHUS K OeHzomy CBOMCTBAa  HEU3YYEHHBIX BELIECTB 10 | 6
(rumpupoBaHHe, TaJOT€HHUPOBAHUE AQHAJIOTHM C U3YYECHHBIMHU BEIIECTBAMU TOTO | 7
(xmopupoBaHuEe Ha CBETY)). Peakius K€ romoJjiornueckoro psjga. HaGmromate u | 8
roperusi. OCOOEHHOCTH XUMUYECKUX OTHCHIBAThH IEMOHCTPUPYEMbIE OTIBITHI

CBOMCTB aJIKMJIOEH30JI0B Ha MPUMEpE

ToyoJia. BzauMHoe BiMsIHEE aTOMOB

B Molekyne Toiyona. IIpaBuia

OpHUEHTAINH 3aMecTuTeNnen B

peaKusax 3aMelleHusl.

XnopupoBanue Tosryona. Okucienue

AJIKUIIOEH30JI0B pacTBOpoM

nepMaHraHata KaJusl.

["anoreHupoBaHue aaKuIOEH30JI0B B

OOKOBYIO LEIb. HutpoBanue

HUTpOOEH3011a. JdeMoHcTpanum.

OtHomeHue OeH30J1a K pacTBOpam

MepMaHraHata Kaimus W OpoMHOU

BOJIE. Oxucnenue TOJIyoJ1a

pacTBOPOM MEpPMAaHraHaTa KaJlus

[lonydyenne  OeHzoma U €ro XapakTtepu3oBaTh  NPOMBIIUIEHHBIE U | |
romosioros. IIpuMeHnenne romosoros J1a00paTOpHBIE CIIOCOOBI MOJTyYeHHS apEHOB. | 2
OeH3oa. JeMoHcTpanum. ComnocTaBiiATh ~ XMMHYECKHE  CBOMCTBA | 3




[Tonyyenue CTUPOJIa apeHoB ¢  00jacTAMU  MPUMEHEHHA. | 5

JEMOJMMEPHU3ALHUEN TTOJTUCTUPOJIA U Hab6nonate u OIUCHIBATh | 7

UCIBITAHWE €r0  OTHOLIEHMS] K JEMOHCTPUPYEMBIE OIIBITHI 8

pacTBOpy NepMaHraHaTa Kajusl

[Ipuponusie HUCTOYHUKHU XapakTepu3oBaTb OCHOBHBbIE HampasieHUs | 1

yrieBoioposioB.  Ilpupoansii  u UCIIOJIb30BaHUsT W Tiepepabotku  HedtH, | 2

MONYTHBIM HEPTAHOM ra3bl, HX [PUPOJHOIO ra3a U KAMEHHOI'O yIiis 3

cocTaB U ucnosb3oBanue. Hedtp kax 4

cmech  yraeBojopoaoB.  Cocras 5

HeTH " ee nepepadboTka. 6

IlepBuuHas u BTOPUYHAS 7

nepepabotka HedTu. Ileperonka 8

Heptu.  Kpekunr.  Pucdopmunr.

Hedrenponykrsl. OKTaHOBOE YMCIIO

OensuHa. OxpaHa  OKpyKarouei

cpenbl mpu  HedTenepepaboTke U

TPaHCIIOPTUPOBKE HEPTENPOTYKTOB.

Kamennsiit yross. KokcoBanue yris.

lNasudukanus yrias. Dkonorudeckue

npoOieMbl,  BO3HUKAWOIIUME  IpU

WCIOJIb30BAHMU YIJIA B KadyecTBe

TOIUIMBA.

Bropuunas (rimyboxas) nepepaboTka OnepupoBaTh  NOHATHUSAMU  «KPEKHHD», | 1

Hedru. Kpexunr. Pudopmunr «mponu3y,  «pudopmunry.  OOBACHATH | 2
OTIIMYMSI  TEPMHUYECKOTO  KPEKHHra  OT
KaTaJIMTUYECKOTO. XapakTepusoBath | 7
OCHOBHBIE HanpaBJICHUSA rIyooko# | 8
nepepaboTKu HEPTH

['eneTnueckas CBS3b MEXKIY OnuceiBaTh TI'€HETUYECKUE CBA3M MeExay | 1

pa3IMYHBIMU KJIacCaMHu M3YYEHHBIMM  KJIacCaMH  OpPraHUYECKUx | 2

YIJIEBOJIOPOJIOB. KauectBenHsie COCMHEHUH. CocraBnATh ypaBHeHUs | 3

peaxkuuu Ha HenpeebHbIe peaxiuii, WUTIOCTPUPYIOIIUX FeHeTUYecKyto | 4

YTIEBOA0POIbI CBA3b MEXy pa3IUYHbIMU | 5
yraeBogopogamu. CocTaBisTh ypaBHeHUs | 6
peakIui 1o 3aJlaHHON cXeMe IMpeBpalleHuit, | 7
coJepKalleil HEeu3BeCTHble M YyCJoBHS | 8
peakiuii

["anorenonpon3BoAHbIE HaspiBath raJloreHonpou3BoAubIe | 1

yTJI€BOIOPOIOB. Peakuuu YIJIEBOA0POJIOB 1o MEeXIYHAPOJHOH | 2

3aMeIleHus TaJloreHa Ha TUAPOKCHUII, HOMeHKIaTtype. OOBACHATH dIIEKTpOHHOE | 3

HUTPOTPYIIILY, UAHOTPYIIY. CTpPOEHUE MOJIEKY]l HM3YyYEHHBIX BELIeCTB. | 4

JlelicTBre Ha TaJIOTEHIIPOU3BOJHBIE OO6oOmath 3HaHMSA W J€NaTh BBIBOJBI O | 5

BOJHOTO M CIHMPTOBOIO pPacTBOpa 3aKOHOMEPHOCTSIX H3MEHEHHH CBOWCTB B | 6

niesioyd. CpaBHEHHE PEaKIIMOHHOU TOMOJIOTHYECKOM psany | 7

CIOCOOHOCTH  alKWiI-,  BUHWII-, raJIOr€HOIIPOU3BOJHBIX YIJIEBOJIOPOJOB. | 8

bennn- u  OGEH3WITaJOr€HUIOB. XapakTepru3oBaTh BAKHEHIINE XMUMHUYECKUE

B3aumonelicTBue IuranoreHajJkaHoB CBOJNCTBa raJIOT€HOTPOU3BOIHBIX

¢ MarHmeM W IuHKOM. IloHsTue o
MCTAJUIOOPraHUYCCKUX
COCAMHCHUAX. Hcnons3oBanue
TraJIOrCHIIPOU3BOJHBIX B 6BITy,
TCXHHUKC M1 B CHHTC3C

yIIIeBOAOpo10B. IIporuno3upoBars CBOKCTBA
M3y4aeMbIX BELIECTB HA OCHOBAaHWU TEOPHUU

XUMHUYCCKOI'0 CTPOCHUMA OpPTraHUYCCKUX
BCIICCTB. ConocTaBisTh XUMHNUYCCKHE
CBOIMCTBA TaJIOTCHOIIPOU3BOHBIX




YTJIEBOJIOPOJIOB C 00IACTSIMU TPUMEHEHUS

Oo6o06miaromiee moBTOpeHne mo teme | 1 CocraBnenne  ¢opmyn u  Ha3BaHuid | 1
«YTI1€BOJOPOIBI» YIJIEBOJOPOJOB, UX T'OMOJIOTOB, M30MEPOB. | 2
3ajaHusl 10 COCTaBJIEHUIO ypaBHEHU# | 3
peakuuii ¢ y4dacTHEM  YIJIEBOJOpPOJOB; | 4
peakuuii, WUTIOCTPUPYIOIINX T'€HETUYECKYIO | 5
CBA3b MEXJY pa3IM4yHbIMU  Kjlaccamu | 6
YTJIEBOJOPOJIOB 7
CucremMaTu3upoBaTh u 00o0mars | 8
[OJIyYEHHbIE ~ 3HAaHUA O CTPOEHMH,
CBOMCTBaX, TMOJYYEHUH U NPUMEHEHUU
yraeBoaopoaoB. CocraBisaTh oOoOriaromue
cxeMbl. OmnMChIBaTh TE€HETHUYECKHUE CBS3U
MEXITY U3Y4YE€HHBIMU KJIacCaMH
OPraHNYEeCKUX COCTUHECHUIN
KoutpoabsHnas padora Ne 2 1 OcymiecTBIsITh MO3HABATENBHYIO | 2
10 TeME «YTJIEBOJOPOIBI» pedrekcuio B OTHOIIEHUH COOCTBEHHBIX | 3
JTOCTHKEHHH B Ipoliecce pelieHns yueOHbIX | 7
Y MMO3HABATEJIbHBIX 3a71a4 8
TEMA 4. KHCJIOPOJACOJAEPKAIIUE OPTAHUYECKHUE COEIMHEHUS(184yacoB)
Cruprel. Knaccudukanus, | 1 HaspiBaTe crnupThl 10  MeXAyHapoaHOM | 1
HOMEHKJIaTypa U U30Mepus CIIUPTOB. HOMeHKaTtype. OOBSACHATh DIIEKTPOHHOE | 2
l'omonornueckuit  psix u  obmas CTPOEHHE MOJIEKY]l HM3YyYEHHBIX BelecTB. | 3
dbopmyna MpeAeTbHBIX O0o00mars 3HaHWS W Jelarh BBIBOOBI O | 4
OJHOATOMHBIX cUPTOB. Duznveckue 3aKOHOMEPHOCTSAX W3MEHEHUH (HU3MYECKUX | 5
CBOICTBa peenbHbIX CBOMCTB B TOMOJIOTUYECKOM DSy CHHUPTOB. | 6
OJIHOATOMHBIX CIHUPTOB. XapakTepu3oBaTb ~ IPOMBILUICHHbIE U | 7
Bonoponnas CBSI3b MEXTY nabopaTopHbIC CIIOCOOBI noJtydeHust | 8
MOJIEKYIaMH M €€ BIMSHHE Ha CIIUPTOB u ux IpUMEHEHHUE.
¢dbusznueckue CBOMCTBA  CIUPTOB. XapakTepu3oBaTh (uznonornueckoe
OU3NOIOTUYECKOE neiicTBue NeiicTBIEe METaHOJa U STaHOJa Ha OpPraHu3M
METaHOJIa M 3TaHOJa Ha OpPraHu3M YyeloBeKa
yenoBeka. [IpoMbInUIeHHBIH CHUHTE3
MeraHosa. [lomyuenue  srTaHoua:
peakuusi ~ OpOKeHHUST  TJIHOKO3bI,
ruapatanus dSTuieHa. [Ipumenenue
METaHOJIa ¥ 3TaHOJIa
XUMUYECKHUE CBOMCTBA CIHUPTOB: | 2 XapakTepu3oBaTh BaKHEHIIMe Xxumuueckue | 1
KHCTIOTHBIE CBOIiCTBa CBOMCTBAa CHUPTOB M TPOCTHIX APHUPOB. | 2
(B3auMozelicTBUE C HATpUEM Kak [IporHo3upoBaTh  CBOICTBa  H3y4aembIX | 3
Croco0  yCTaHOBJICHHS  HaJIM4us BEIIECTB Ha OCHOBaHUU Teopuu | 4
THJIPOKCOTPYIIIbI); peakuuu XMMHMYECKOTO  CTPOEHMS  OPraHUYecKHX | 5
3aMEIEHUs] TUAPOKCUIBHON T'PYIIIbI BELIECTB. IIpornosupoBatb CBOiicTBa | 6
Ha rajloreH Kak CIoco0 MOJy4eHUs HEU3YYEHHBIX BEUIECTB [0 AaHaJoTuu C | 7
pacTBOpUTENIEH; MEKMOJIEKYIISIpHAs M3YYEHHBIMM  BELIECTBAMH  TOro ke | 8
u BHYTPHUMOJIEKYJISIpHAs romosoruueckoro  pspa.  ComnocraBisATh
JeTUpaTanus; oOpa3oBaHue XMUMHYECKHE CBONMCTBAa  CIIUPTOB c
CIIOXKHBIX 3pupoB C obOnactamMu  mpumeHeHus.  Mccienosatb

HEOPraHWYECKUMH U OPraHUYE€CKUMU
KUCJIOTaMH; TOPEHHUE; OKHUCIICHUE
okcuaoM wmenu (II), moakucneHHBIM
pacTBOpPOM II€pMaHraHarta Kajus,

CBOMMCTBA HN3y4aCMbIX BCIICCTB. Ha6J'IIOI[aTB
ACMOHCTPUPYCMBIC n CaMOCTOATCIIbHO
IMPOBOAUMEIC OIIBITHI. Ha6JIIO,Z[aTB n
OIIMChIBATh XUMHWYCCKHEC pCaKnun C




XpOMOBOH CMECBIO; peakuuu
YIJIEBOJOPOJHOTO panukana.
AJKOTOJISITHI. I'mpponus,

QIKWINPOBaHUE (CHUHTE3 IPOCTHIX
a¢upoB nmo Bumibsmcony). Ilpoctsie
pHUpBl KaK H30MEpHI TMPEACTbHBIX
OJIHOATOMHBIX cnupToB. CpaBHEHUE
uX (QU3MUECKUX M  XUMHYECKHX
CBOMCTB CcO cnupramu. Peaknus
pacilieneHus:  IOpoCThIX  3(UpOB
H0JI0BOIOPOOM.

JemoncTpauuu. Bsaumopeictsue
HaTpust ¢ 2rtaHoJoM. Oxucinenue
sraHona  okcugoMm  meau  (ID).
l'openue stanona. BzaumopeiicTBue
TPeT-OyTUIIOBOTO CHUPTA C COJITHOM
kucioroit. Momodopmuas peaxiusi.
JlaGoparopubiii onbIT 5. CBoiiCcTBa
STHJIOBOTO CIHMPTA

IMOMOIIIBIO POJHOIO fA3blKa U A3bIKaA XWUMHU.
CobmroaTh paBuiIa U MPUEMbI 0€30MacHON
pa6OTBI C XMMHYCCKHMMH BCIICCTBAMU U
71a00paTOPHBIM 000PyIOBaHUEM

IIpakTuyeckass padora Ne 3. [IpoBOAUTH XMMUYECKHH SKCIIEPUMEHT IO | 2
«ITomyuenue GpomMiITaHA noiaydeHutro Opomdtana. HabOmomate wu | 3
OTHCHIBATh CaMOCTOSITENIBHO MPOBOAUMBIE | 5
OTIBITHI C TIOMOIIBIO POJIHOTO S3bIKA U SI3bIKA | 7
xumun. CoOmonaTe TpaBWiIa W TMPUEMBI | 8
Oe3omacHOi  pabOTBI C  XUMHYECKHUMH
BELIECTBAMU u 1a00pPaTOPHBIM
000pyTI0BaHHEM
MHoroaroMHbI€ CITUPTHI. HaszpiBath MHOrOaroMHble cnupthl 1O | 1
OTWICHIJIMKOIb W TJIUUEPUH KakK TPUBHUATILHON u MEXAYHApOIHOU | 2
MpeICTaBUTENH MpeenbHBIX HOMeHKIaTtype. OOBACHATH AJIEKTpOHHOE | 3
MHOTOATOMHBIX CIIUPTOB, ux CTPOEHUE MOJIEKYJl HM3YyYEHHBIX BElIeCTB. | 4
¢buznueckue u XUMHUYECKUE XapakTepu3oBaTh BaXKHEHIINE XUMHUYECKUE | 5
cBoiicTBa. KauecTBeHHas peakius Ha CBOICTBa MHOTOQTOMHBIX CHUPTOB. | 6
MHOTOaTOMHBIE  CIUPTHI U €€ [IporHo3upoBaTh  CBOWCTBA  HM3y4aeMmbIX | 7
NpUMEHEHHE Uil  Paclo3HaBaHUs BEIIECCTB Ha OCHOBaHUU Teopuu | 8
TIIALepUHA B cocTaBe XUMHYECKOTO  CTPOEHHUS  OPraHu4eCcKHX
KocMeTudecknx cpenactB. CuHTes BemlecTB.  COMOCTaBIATh  XUMHUYECKHE
JTMOKCaHa u3 STHJICHTJIUKOJISL. CBOWCTBA MHOIOATOMHBIX  CIHPTOB  C
Tokcu4HOCTD STHJICHTJIUKOJISL. obnmactssmMu  npumeHeHus.  HaGmronath
[IpakTueckoe MIpUMEHEHUE CaMOCTOSITEIBHO ~ MPOBOJAMMBIC  OTIBITHI.
STHUJICHTJIUKOJIS U TIIULIEPUHA. Habmionate M omuceiBaTh XMMHYECKHE
JlabopaTopHublii onbIT 6. CBOlicTBa peakuu C MOMOILIBIO POJHOTO s3bIKA WU
TIIALIepUHA A3BIKa XUMHH. WnentudunmponaTh
MHOTOaTOMHBIE ~ CIIUPTBI €  ITOMOUIBIO
KAUECTBEHHBIX  PEaKLHM. CobmronaTh
npaBuia M MpUeMbl O6e30macHOil paboThl ¢
XUMHYECKUMHU BEIIECTBAMHU u
71a00paTOPHBIM 000pYIOBAaHUEM
@®enonbl. CTpoeHHME, H30MeEpUsi U HaspiBath ¢eHONnpl 1m0 MexayHapodHou | 1
HOMEHKJarypa ¢eHosoB. B3aumHoe HOMeHKJIaType. OOBACHATH 3JIEKTPOHHOE | 2
BIIUSIHUE aTOMOB B  MOJEKYJe CTPOEHUE MOJIEKYJ] HM3YyYEHHBIX BEILECTB. | 3
¢denona. PU3MUECKUE U XUMUYECKUE OnpenensTh BIUSHHE HA PEaKIMOHHYIO | 4




cBoiicTBa (eHOTAa M  KPE30JIOB. crocoOHOCTh  (eHoNa  p-p-COMpPsDKEHHs. | 5
KucnorHele cBoiicTBa (EHONOB B XapakTepu3oBaTh BaxHeume Quznueckue | 6
CpPaBHEHUHU CO CIIUPTAMU: PEAKLUHU C U XAMHYECKHE  CBoicTBa  (DeHOJIOB. | 7
HaTpUEM, THAPOKCHUAOM  HATPHSL [IporHo3upoBaTh  CBOMCTBA  HU3y4aeMbIX | &
Peaknuu 3amenienus B OEH30JIbHOM BEILIECTB Ha OCHOBAaHUU TEOpUH
KOJIbIIE (rajmoreHupoBaHue XHUMHAYECKOTO  CTPOSHHS  OpPTaHHYECKUX
(bpommpoBanme), HUTPOBAHUE). BEILIECTB. ComocTaBisiTh ~ XMMHYECKHUE
Oxwucnenne ¢enonos. KauecTBeHHBIE CBO¥CTBa ¢benonon C oOmacTsamMu
peakuuu Ha Qenon. Ilomyuenue IPUMEHEHHUSL. CCJIEI0BATh CBOIiCTBa
¢denona. Ilpumenenume  denona. U3y4aeMbIX BEIIIECTB. HaGnronaTs
JladopaTopubliii onbIT 7. CBoiicTBa CaMOCTOSITEIbHO ~ TPOBOJAUMBIE  OTIBITHI.
(dbenona HaGnrogate W ommchIBaTH  XUMHYECKHE
peakuuu C TOMOINBIO POJHOTO SI3bIKAa H
s3bIKa XUMHUHU. VnenTuduiupoBars GeHOIIbI
C TIOMONIIbIO KAayeCTBEHHBIX  pEaKLHUH.
CoOmroaTh paBuiia U MPUEMbI 0€30TIaCHOM
paboThl ¢ XUMHYECKUMH BEIIECTBAMH U
1ab0paTopHBIM 000py/I0OBaHUEM.
CobOmoaTh  mpaBuiia  SKOJIOTHMYECKOU
0e30macHOCTH npu pabote c
dbeHoIcoIepKAIUMHA MaTepruaiaMu
Pemrenne 3amady M BBHINIOJIHEHHE Beimmonnenwe  ynpaxHeHuit no  Tteme | |
ynpaxHeHud no teme «CrnupTtel U «Crnuptel U (QEHOJBI», Ha COCTaBIIEHUE | 2
(heHonb» YpaBHEHUH pEaKIUi, COOTBETCTBYIOIIMX | 3
3aJaHHBIM cxemaw, coaepxxauum | 4
HEU3BECTHBIC BelllecTBa. PelieHue 3aqaq 5
BbIsBISTE B3aMMHOE BIIMSIHUE AaTOMOB B | 6
MOJIEKYJIaX OPraHWYECKUX COEAUHEHHM Ha | 7
npuUMepe CpaBHEHUs CBOWCTB OeH3oja, | 8
denona, anpaTHIECKOTO crupTa.
Hcnonb30BaTh aaroputMbl MpU  PELICHUU
3agad. CocTaBiIsATh YpaBHEHUS M0 33JaHHBIM
cXeMaM MpeBpalieHuil
Kap6ouumnbHbie COCJIMHEHHSL. Ha3zpiBaTh kapOOHWIIBHBIE cOeAMHEHUs 10 | 1
AJNBJIETU]IBI U KETOHBI. DJIEKTPOHHOE TPUBUATILHON " MEXKIyHApOIHOM | 2
U TPOCTPAHCTBEHHOE  CTPOCHHUE HOMeHKIaTtype. OOBACHATH dIIEKTpOHHOE | 3
KapOOHUIIBbHOU TPYIIIIbI, ee CTPOEHUE MOJIEKY]l HM3YyYEHHBIX BELIeCTB. | 4
MOJISIPHOCTh U TOJSPU3YEMOCTb. O6o0mary 3HaHUS W JAenaThb BBIBOJIBI O | 5
Knaccudukamuss  anpaeruio u 3aKOHOMEPHOCTSIX HW3MEHEHUU CBOWCTB B | 6
keToHOB. CTpoeHHe mMpeaebHbIX TOMOJIOTHUECKOM sy — ajbAeTHAOB U | 7
anpleruyioB. ['omosnoruueckuii psi, KETOHOB. XapaKTepu3oBaTh BaxHeumue | 8
HOMEHKJIaTypa, U30MEepHs XMMHUYECKHE  CBOWCTBA  KapOOHWIIBHBIX
IpelenbHbIX anbaerugoB. CTpoeHue coequHeHuil. CpaBHUBaTh PEAKIMOHHYIO
MOJIEKYJIbI aleToHa. CHOCOOHOCTh allbETH/IOB U KETOHOB B
I'omonoruueckuit psn, pEaKLUAX MPUCOEAUHEHHS.
HOMEHKJIaTypa U U30MepHsl KETOHOB.
Obmast  ¢opmyna  mpenesbHBIX
aJIBJIETU/I0B M KETOHOB. DU3NUecKue
CBOIicTBa dbopmanbaeruia,
areTanpaeruaa, aleToHa.

XUMHUYECKUE CBOMCTBA MpeAeTbHBIX
ABOETUIOB U KETOHOB. Peakiuu




MPUCOCUHECHHSI  BOJBI, CITUPTOB,
[IMAaHOBOJIOPOJIa W THAPOCYIb(duUTa
Hatpusi. CpaBHEHHE pPEAKIIMOHHOU
CIIOCOOHOCTH aJIbJACTUIOB U KETOHOB
B PEAKIUSX MTPUCOCTHHCHHUS

Peaknun 3aMEILEHUS aTOMOB XapakTepu3oBaTh BaXHEHIIME XUMHUYecKue | 1

BOJIOPOJIA MPU 0O-YTJIEPOJHOM aTOME CBOWCTBAa  KapOOHWJIBHBIX  COCAMHEHHM. | 2

Ha rajoreH. [Tomamepusanus [Iporno3upoBaTh  CcBOIiCTBa  HM3y4aembIX | 3

dopmanpieTHAa W aneTalbJCTHAA. BELIECTB Ha OCHOBaHUU teopuu | 4

Oxucnenue KapOOHMITBHBIX XMMHYECKOTO  CTPOEHUS  OpPraHM4ecKux | 5

coeuHeHU. OCOOEHHOCTH PEAKIUU BEILIECTB. UccnenoBath cBoMcTBa | 6

oKucieHus aneroHa. (CpaBHeHUE U3y4aeMbIX BEIIECTB. Habmonats | 7

OKHUCJICHUS aJIbJIETUJIOB M KETOHOB. JEMOHCTPUPYEMbIE U CaMOCTOSITENBHO | 8

I'unpuposanue. Boccranosnenue POBOJMMBIE OTIBITHI. ConocraBisiTh

KapOOHUJIBHBIX ~ COEAMHEHUH B XUMUYECKHE  CBOMCTBA  KapOOHWIBHBIX

cnupthl. KauecTBeHHbIE peakiuu Ha COEMHEHUN C 00JlacTIMU NPUMEHEHUS.

IbJIETUIHYI0  Tpynmy  (peaxius HaGmrogate W ommchIBaTh  XUMHUYECKHE

«cepedpsiHOTO 3epKaiay, peakuuu C TOMOINBIO POJHOTO SI3bIKa H

B3aUMOJICHICTBHE C€ TUIPOKCUIOM SI3BIKA XUMUH. Wnentudunmponats

menu (I1)). Ocobennoctu aMBACTUIBI C TIOMOIIBIO Ka4eCTBEHHBIX

dbopmanbaerua. [Tonyuenue peaknuii. CoOnrogaTh NMpaBWia U TPUEMBI

MpeETbHBIX ANLIETUIOB: Oe3omacHOi  pabOTBI C  XUMHUYECKUMH

OKHCJICHHE CIIUPTOB, THUIpaTalus BELIECTBAMU u 1a00pPaTOPHBIM

anetuieHa (peakuus  Kydeposa), 000py/TI0BaHHEM

OKHCJIEHUEM 3TUJIEHA KHUCIIOPOJIOM B

MIPUCYTCTBUHU XJIopuaa

namwtaaus (II). Tlomyuenue amerona

OKHCJICHUEM MpornaHosa-2 u

pa3ioKEHUEM  KaJbLIUEBOW  WJIHU

0apueBOM COJIM YKCYCHOUM KHCIIOTHI.

TokcnyHOCTH aJbJIETU/IOB.

Baxmueitmme MIPEACTABUTENH

albJETUIOB u KETOHOB:

(dbopManbaeru, yKCyCHbIN albJIeru],

aeToH W HUX  [PaKTUYECKOe

WCIOJb30BaHUE.  JleMOHCTpanum.

OnpeneneHue  anpAeruoB  MpU

MIOMOIIIM KAaYECTBEHHBIX PpPEaKIUil.

Oxkucnenue aNbJETUI0B

[IE€pPMaHraHATOM KaJusl.

JlaGoparopubiii onbIT 8. CBolicTBa

¢dopmannHa

IIpakTnueckas padora Ne 4. [Tosyuenue aneToHa u3 anerarta KajabLUsa U | 2

«IlonyueHue anieToHa» W3YYEHHUE €r0 CBOICTB 3
[IpoBOAUTH XUMUYECKUWA SKCIEPUMEHT IO | 5
noJlyueHuto  anetoHa. HabOmomate U | 7
ONUCBHIBAaTh CAMOCTOSITEIBHO MPOBOJUMBIE | &

OTIBITHI C TIOMOII[BIO POJHOTO SI3bIKA W SI3bIKA
xumud. CoOmroaTh TpaBUia W MPHEMBI
Oe3omacHO  pabOTBI €  XMUMHYCCKHMHU
BEIIECTBAMU u 71a00paTOPHBIM
000pyoBaHEM




KapOonoBbeie kucinotsl. CrpoeHue
MpeaeNbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.
Knaccupukanus,  uzomepuss

HOMEHKJIATypa KapOOHOBBIX KHUCIIOT.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE KapOOKCHIIBHOHM TPYIIIHL.
l'omonoruueckuit  psim  u  obmas
dbopmyna peIeTbHBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KHUCJIOT.
@u3nyecKue CBOMCTBA NPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT
Ha IIpUMeEpe MypaBbUHOM, YKCYCHOM,
MPONUOHOBOW, TMAaJbMUTUHOBOW H
CTEapUHOBOM KHCIOT. Bonoponansie
CBS3M, accolManus KapOOHOBBIX
KUCIOT. XHMHYECKHME  CBOMCTBa
MpeienbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. KucnoTHbie
CBOMCTBa  (M3MEHEHHE  OKpacKu
UHUKaTOPOB, peakuuu c
aKTUBHBIMH METaJlIaMH, OCHOBHBIMU
OKCHJAaMH, OCHOBAaHUSIMH, COJISIMH).
N3menenne  cuimbl  KapOOHOBBIX
KHUCJIOT TPYU BBEJAEHUU JOHOPHBIX U
AKLIEITOPHBIX 3aMECTUTENEH.
Bsaumoneticteue KapOOHOBBIX
KHCJIOT CO CHOUpTaMu (peakuus
aTepuUKALINHN), 00paTUMOCTh
peakuuu, MEXaHU3M peakuuu
srepucdukanuu. [ anoreHupoBaHue
KapOOHOBBIX KHCIOT B OOKOBYIO

uenb. OCOOEHHOCTH XUMHUYECKHX
CBOMCTB  MYpPaBbMHOW  KHCIIOTHI.
[Tonyuenue npeenbHbIX

OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHUCJICHHE QJIBJETU]OB, OKHUCIICHHE
IIEPBUYHBIX  CIUPTOB, OKHUCIICHHE
QIKAaHOB M QJKEHOB, TUIPOJIN30M
TreMHUHAJIBHBIX TPUTAJIOTEHUIOB.
[TonyyeHue MypaBbMHON U YKCYCHOU
KHCJIOT B IIPOMBILIEHHOCTH.
IIpumeHeHue MYypaBbUHOMN u
YKCYCHOM KHUCIIOT. Briciine
npeaenbHble KapOOHOBBIE KHUCIIOTHI.
JlabopaTopHuslii onbIT 9. CBolicTBa
YKCYCHOM KHCIJIOTBI

HaspiBath  KapOOHOBBIC  KHCIOTHI  TIO
TPUBUAIILHON U MEXIYHApOHOM
HOMeHKIaType. OOBSACHATH DIIEKTPOHHOE

CTPOEHUE MOJIEKYJl M3YYEHHBIX BEIECTB.
O06o0mare 3HaHUS W JeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX M3MEHEHUI CBOMCTB B
TOMOJIOTHYECKOM PsiTy KapOOHOBBIX KHCIIOT.
XapakTepu30BaTh BAKHEUIINE XUMHUYECKHE
CBOMCTBA KapOOHOBBIX KHUCIOT. OOBIACHATH
W3MCHCHHE CWJIBI KapOOHOBBIX KHCIOT IMPHU
BBEJCHUM  JIOHOPHBIX M  aKIENTOPHBIX
3amectuteneil. IIporHosmpoBaTh CBOWCTBa
M3y4aeMbIX BEIIECTB Ha OCHOBAHWUU TEOPHUHU

XUMHUYCCKOTO CTpO CHUIA OpFaHI/I‘ICCKI/IX
BEIIECTB. Hccnenosarth CBOMCTBaA
H3yqa€MBIX BCIICCTB. COHOCTaBJ'ISITI)

XUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCJIOT
¢ obnactsmMu mpumeHeHus. HaOmromate wu
OTIMCHIBATh CaMOCTOSITCIIBHO ITPOBOIMMEBIE
XHUMHYECKHAE PEAKITUH C TIOMOIIBIO POJIHOTO
s3bIKa U si3bIKa XxuMuu. CoOr01aTh MpaBuiia
U mpuembl  Oe3omacHOM  paboOThl €
XUMHYCCKHUMH BEIECTBAMHU "
1ab0paTOPHBIM 000PYI0BAaHUEM

IIpakTnueckass padora Ne 5.
«IlonmydyeHrne yKCYCHOM KHCIIOTBI U
HU3yYEHUE €€ CBOKUCTBY»

[Tosyuenne yKCyCHOM KHMCIIOTBI U U3yYEHHUE
€€ CBOICTB

[IpoBOIHUTE XMMHUYECKHN 3KCIIEPUMEHT IO
MTOJIYYEHHIO YKCYCHOM  KHCJIOTBI u
U3y4eHHI0 ee cBoiicTB. Habmomate u

~




OIIMCBIBATh CaMO- CTOSITEIIBHO IIPOBOJUMBIE
OIIBITHI C MIOMOIIBIO POJHOIO SI3bIKA U SA3bIKA
xumun. CoOmnrofaTh TpaBuUiIa U TMPHEMBI

Oe3omacHOM  pabOTBI €  XUMHUYECKUMU
BELIECTBAMU u 1a00paTOPHBIM
000py/T0BaHHEM

OYHKIIMOHAJIbHbBIE MIPOU3BO/IHBIC OOBACHATD IEKTPOHHOE CTPOCHHUE MOJIEKYI | 1

KapOOHOBBIX KHCJIOT. U3YYEHHBIX BEIIECTB. XapaKTepu3oBaTh | 2

XJIOpaHTUapUAbl W AHTHAPHUJIBI BOKHEHIINE XUMUYECKHUE cBoicTBa | 3

KapOOHOBBIX KHCJIOT: TIOJIy4CHHE, (yHKLIMOHAIBHBIX MIPOU3BOJHBIX | 4

ruapomu3. llosryueHne — ClOKHBIX KapOOHOBBIX KHCJIOT. CpaBHuBaTh | 5

3¢upoB c HCIIOJIb30BAaHUEM ¢usznyeckue CBOMCTBA M PEAKIHOHHYIO | 6

XJIOPaHTUAPUAOB W AHTUAPUIOB CIOCOOHOCTh ~ CJOXHBIX  3¢upoB  u | 7

KHCJIOT. CrnoxHble 3QupBIL. M30MEPHBIX MM  KapOOHOBBIX  KHCJOT. | 8

Crpoenue, HOMEHKJIaTypa u [Iporno3upoBare  CBOMCTBA  HM3y4aeMBbIX

n30Mepust CJIO’KHBIX 3pUpoB. BEIIECTB Ha OCHOBaHUU TEOpUU

CnoxHple 3¢upbl Kak H30MeEpbI XMMHYECKOTO  CTPOEHHUS  OpPraHu4ecKHX

KapOOHOBBIX KHUCIOT (MeXKIaccoBas BemiecTB.  COMOCTaBIATh  XUMHUYECKHE

m3omepusi). CpaBHeHHE (HU3HMUECKUX CBOWCTBA (PYHKIIMOHAIBHBIX TPOU3BOIHBIX

CBONCTB U pEaKIIMOHHON KapOOHOBBIX ~ KHCJIOT C  oOyacTaiMu

CIIOCOOHOCTH CIIOKHBIX JI(PUPOB U TIPUMEHEHHSI. Hccnenosath CBOMCTBA

M30MEPHBIX UM KapOOHOBBIX KHUCIIOT. u3ydyaeMblX  BemecTB. HabOmiomate U

I'unponus CJIO’KHBIX 3pHUpOB. OTHCHIBATh CaMOCTOSITENIbHO IPOBOJAUMBIE

CriocoObl  MOJYy4EHHS  CIOKHBIX XUMHUYECKHE PEAKIIMH C TTOMOIIBIO POIHOTO

a¢upoB: TepuduKays KapOOHOBBIX s3bIKa U si3bIKa XxuMuu. CoOroaTh MpaBuiia

KHCJIOT, alWJIMPOBAaHUE CIHUPTOB H U mpuembl  Oe3omacHOM  paboThl €

AJIKOTOJISAITOB  TaJOT€HaHTMApUIaMU XUMUYECKUMHU BEILIECTBAMH u

U aHTUApUJAMH, AIKUIUPOBAHHE 1a00paTOpPHBIM 000PYIOBaHUEM

kapOokcunaT-uoHoB.  [Ipumenenue

CIIOXKHBIX J(QHUPOB B NHUIIEBOH U

napQroMepHOH  MPOMBILIUICHHOCTH.

AMuipl KapOOHOBBIX KHCJIOT:

MOJIYyYeHUE M CBOMCTBA Ha IpHUMEpE

aneramuna. Comu  KapOOHOBBIX

KHCIIOT, ux TEPMUYECKOE

paziioxKeHue B MIPUCYTCTBUU

menoyn. CuHTE3 KapOOHMIBHBIX

COEIMHEHU I pazioKeHUueM

KaJbIUEBbIX CcOJiel  KapOOHOBBIX

KHCJIOT.

Jladoparopubiii onbiT 10. Comm

KapOOHOBBIX KUCIIOT

IIpakTnueckas padora Ne 6. CuHre3 sTHnanerara 1

«CHHTE3 3THIaLeTaTa [TpoBOIUTH XMMHMYECKHH HKCIEPUMEHT IO | 2
noJlydeHuro otwianerara. HabGmomate u | 3
OIMCHIBATh CaMOCTOSITENIBHO IPOBOAUMBIE | 4
OTIBITHI C TIOMOIIBIO POJHOTO S3bIKA U S3bIKA | 5
xumun. CoOmrofaTh TpaBuia M TNPHEMBI | 6
Oe3omacHoi  pabOTBl €  XMMHUYECKUMHU | 7
BELIECTBAMU u nabopaTopHbIM | 8
000pynoBaHEM

HenpenenbHble W apoMaTHYECKHE HaspiBaTh HemnpenenbHble, apoMaTHdeckue, | 1




KHCJIOTBI: OCOOCHHOCTH MX CTPOCHHUS TUKapOOHOBBIE ¥ THUAPOKCHKApOOHOBBHIE | 2

u cBoiicTB. [Ipumenenne OeH30HON KHCJIOTBI 10 TPUBUAIILHOU ul3

KUCJIOTBL. BpIcmne HenpeaeinbHble MEKIYHApOIHO U HOMEHKJIatype. | 4

KapOOHOBBIC KHCJIOTBI. OOBACHATD IEKTPOHHOE CTPOCHUE MOJIEKYI | 5

JIByXOCHOBHbIE KapOOHOBBIE M3YYEHHBIX BEIIECTB. XapaKTepu3oBaTh | 6

KHUCJIOTBI: oOmmue CHoCco0bI BAKHEWIINE XUMHUYECKUE cBoiicTBa | 7

MOJTY4YCHHUS, 0COOEHHOCTH KapOOHOBBIX KHUCJIOT. JleMOHCTpupoBaTh | 8

xuMHueckux cBoictB. lllaBeneBas u NOHMMaHKE 3HauYeHHsI KapOOHOBBIX KHUCIIOT.

MaJjOHOBas KHCIIOTa KaK ComnocTaBiTh ~ XMMHUYECKHE  CBOHCTBA

IIpeJICTaBUTENN TMKapOOHOBBIX HENpEeeNIbHbIX, apoOMaTHYECKUX,

KHCJIOT. Apomaruyeckue JTMKapOOHOBBIX THJIPOKCUKAPOOHOBBIX

TUKapOOHOBBIE KHUCIOTHI ((TaneBas, KHCJIOT ¢ 001acTAMU IPUMEHEHUS

n3opraneBass M TepedTaneBas

KHUCJIOTBHI). [lonsTne 0

TUIPOKCUKApOOHOBBIX KHUCIOTaxX U

WX  TPEACTaBUTENSAX  MOJIOYHOM,

JIMMOHHOM, s0JOYHOW W BHHHOU

KHCJIOTaX. 3HAYEHHWE WU NPUMEHEHHE

KapOOHOBBIX KHUCJIOT

Pemrenne 3amad M BBINIOJIHEHHE Beimmonnenwe  ynpaxHeHuit no  teme | 1

ynpaxHeHuil o teme KapOoHOBbIE «KapOoHOBBIE KHCIIOTBI», Ha COCTaBJIEHUE | 2

KHUCIIOTBD) YpPaBHEHUN peaklMii, COOTBETCTBYIOIIUX | 3
3a/laHHBIM cxemaw, conepxamum | 4
HEU3BECTHBIC BemecTBa. Pemenme 3amad, | 5
BBIBO/T MOJICKYJIIPHOM dbopmynsl | 6
KapOOHOBBIX KucioT. CocraBiieHHE CXeM | 7
CHUHTE3a 3aJaHHBIX COEIUHEHUN 8
Hcnonp30BaTh aJrOpUTMBI NPU  PELICHUHN
3ana4. CoCTaBIsATh ypaBHEHUS 1O 3aJaHHBIM
CcXeMaM IpeBpallleHHl

O6oOmaromuii  ypoK IO  TeMe 3agaHusg 10 COCTaBJICHHMIO ypaBHEHUU | 1

«Kucnopoaconepxaiuue peakluii C yyacTUEM KUCIOPOACOEpKAILIUX | 2

OpPraHUYECKUE COCTUHEHUS» OpPraHMYeCKUX  COCIMHEHMM;  peakuui, | 3
WUIFOCTPUPYIOIIUX TE€HETUYECKYI0 CBs3b | 4
Mexay HuMHU. CoCTaBlieHHE ypaBHEHUU 1O | 5
3a/IaHHBIM CXEMaM IpeBpaIleHUI 6
CucremaTu3upoBaTh u 00006marp | 7
MOJY4YEHHbIE  3HaHUSA O CTpPOEHHUH, | 8
CBOWCTBAX, IIOJIyYEHHUH U NPUMEHEHUHU
KHCJIOPOJICOACPKALIUX OpPraHnYyecKUx
coenunenuii. CocraBnate 00600IIaroNIE
cxeMbl. ONHCHIBaTh TE€HETHYECKHE CBS3U
MEXIY M3Y4YEHHBIMHU KJIaccaMu
OpPraHMYECKUX COCANHEHUN

KonTpoabsHnas padora Ne 3 o teme KoHnTpons 3HAHUHN 1o Teme | 5

«Kucnopoxaconepxkamiye «Kucnopoaconepxaniye opranuueckue | 6

OpPraHUYECKUE COECTUHEHNS COCIMHEHUS 7
OcymiecTBiATH MO3HABATENbHYIO | &

peduieKCHI0 B OTHOIIEHHWU COOCTBEHHBIX
TOCTIKEHHH B MPOoIIecce pelieHus YaeOHbIX
Y TIO3HABATENbHBIX 337144

TEMA 5. A30T- 1 CEPOCOJEPXKAIINMNME COEAUHEHMUMA (5 yacos




Awmunbl. Knaccupukanus mo Tumy Ha3piBath amuHbl 1O TpUBH&JIbHOH U | 1
YTJIEBOAOPOJHOTO PAAUKAIA U YUCTY MEKTYHApOJHO M HOMEHKJIaType. | 2
aMUHOTPYII B MOJIEKYIIE, OOBACHATD IEKTPOHHOE CTPOEHUE MOJIEKYT | 3
HOMEHKJIATypa, H30MEpHsl aMUHOB. M3YYEHHBIX BEIIECTB. XapaKTepu3oBaTh | 4
[TepBuunsle, BTOPUYHbBIE u BaXHEUIIME (QU3MUECKHE U XHUMHUYECKUe | 5
TPETUUYHbIE aMHUHBI. DJEKTPOHHOE U CBOICTBa aMHHOB. IIporuosupoBatsb | 6
IIPOCTPAHCTBEHHOE CTpOECHHE BO3MOXXHOCTb ~ NPOTEKaHMUSI ~XMUMHUYECKUX | 7
IpelenbHbIX aMUHOB. dusnueckue peakuuii  Ha  OCHOBE  3HaHMH 00 | 8
CBOICTBA aMHHOB. AMHHBI Kak 3JIEKTPOHHOM CTPOCHUHU BEIECTB.
OpraHMYECKUE OCHOBAHMS: PEaKLUU OOBACHATD  NPOTEKAHUE  XUMHUYECKUX

¢ BogoH, kucioramu. Comn peakuuit MEXy OpraHU4eCKUMHU
ankwiaMMoHus. Peaknus ropenus BELIECTBAMH, HCHOJb3ysl 3HAHHUSA 00 HX
aMHUHOB. AnKunupoBaHue U MeXxaHu3Max. XapakTepu3oBaTb METOJbI
alUIMpoBaHNe aMHMHOB. Peakuun MOJIyYEHUS ~ aMUHOB.  XapaKTepu30BaTh
aMUHOB C a30THUCTOM KHCIIOTOM. NOTPEOUTENBCKUE CBOWCTBA  M3YUYEHHBIX
[Tomyuenne aMHHOB BemectB.  HaOmiomath W OmUCHIBaTh
AIKWJINPOBaHUEM amMMHaKa u JEMOHCTPUPYEMBbIE OTIBITHI

BOCCTaHOBJIEHUEM

HUTPOIPOU3BOIHBIX YIIIE€BOJI0POJIOB,

u3 cnuproB. [IpuMeHeHne aMuHOB B

(hapmareBTHIeCKOM

MIPOMBIIIJIEHHOCTH.

JdemoHcTpaumu. OcCHOBHBIE

CBOMCTBA aMHHOB

ApoMaTH4ecKue aMHHbl. AHWIHH OOBACHATD IEKTPOHHOE CTPOCHHUE MOJIEKYI | 1
KaK TPEJCTaBUTENb apOMaTUYECKUX apoMaTHYeCKMX aMHUHOB. XapaKTepu3oBaTh | 2
aMHHOB. Crpoenne aHUJIMHA. BaOKHEHIINE XUMHUYECKHE cBoiicTBa | 3
B3anmHoe BiausHME TPYIT aTOMOB B apoMartndeckux amuHOB. [IporHosupoBats | 4
MOJIEKYIIe aHWIMHA. Bnusinue BO3MOXHOCTh  NPOTEKaHHUS XUMHYECKHUX | 5
3aMecTuUTeNel B apOMaTHYECKOM peakiuii  Ha  OCHOBe 3HaHMii 00| 6
SlIpe Ha KHUCIOTHbIE M OCHOBHBIC ANEKTPOHHOM CTPOCHHUHU BEIIECTB. | 7
CBOMcTBa apuiaMuHOB. [lpuuyuHbI OOBACHATD  TPOTEKAaHUE  XUMHYECKUX | 8
ociabjieHusT  OCHOBHBIX  CBOWCTB peaxiuit MEXy OpraHNYeCcKUMHU
aHWINHA B CPaBHEHUU C aMHHAMU BELIECTBAMH, HCMOJb3Yysl 3HaHHs 00 HX
npenenbHoro  psga. XuUMHYECKHe MeXaHH3Max. WnentuduumponaTth
CBOIMCTBA  aHMJIMHA:  OCHOBHBIC apoMaTH4yeckhe aMHUHbl C  TOMOIIBIO
CBOICTBa (B3auMoiericTBHE c KayecTBeHHbIX  peakuuid. ComocTaBisiTh
KHCIIOTaMH); PEAKIMH 3aMEIICHUs B XMMHYECKHE  CBOMCTBA  apOMaTHYECKHX
apoMaTHu4ecKoe SATIPO aMUHOB C  O0IacTsIMU  TIPHUMEHEHHS.
(ramoreHupoBaHue (B3auMoOIeHCTBUE XapakTepus3oBaTh HOTPEOUTETHCKUE

c OpoMHOIl BOJOI), HUTPOBAHUE CBOICTBa U3y4EHHBIX BEIIECTB.
(B3aumoeiicTBue c a30THOM XapakTepnu3oBaTb ~ METOABI  IOJIyYEHHS
KUCIIOTON), okucienue. [lomydenue apoMarudyeckux amuHOB.  MccnenoBaTh
aHwiHa (peakuust 3UHUHA). AHUINH cBOicTBa M3yyaeMbIx BemiecTB. Habmonath
KaK ChIpb€ U1  NPOU3BOACTBA Y OTIUCHIBATh IEMOHCTPUPYEMBIE OIIBITHI
AHWIMHOBBIX Kpacutened. CHHTE3bI

Ha OCHOBE aHWJIMHA.

JeMoHCcTpanum. KauectBennsle

peaKiuu Ha aHWUIUH. AHWIMHOBBIC

KpacuTenu

I'erepouukinbl. A30T-, KUCIOPOA- H OOBACHATD AMEKTPOHHOE CTPOEHUE MOJIeKY | 1
cepocoiepyKaliue TeTEPOLMKIIBL. M3YYEHHBIX BEIIECTB. XapaKTepu30BaTh | 2




@dypaH U NUPPOJT KaK IPeICTaBUTENN

IIATUYJICHHBIX reTCpoOUHrKIIOB.
IIpupona apOMAaTUYHOCTH
IIATUYJICHHBIX reTCpoOuHrKIIOB.

DNEKTPOHHOE CTPOCHHE MOJIEKYIIbI
HUppoJIa, APOMATUYECKUN XapakTep

MOJIeKyabl.  KucnotHele cBoMcCTBa
nuppoJia.
JeMoHcTpanum. O6pa3ipl

IreTCPOUMKINYCCKUX COCIII/IHGHI/II;'I

CBOUCTBA
COEIUHEHUI.

BAKHEWIINE XUMHUYECKUE
FETEPOLIMKINYECKUX
OOBACHATD  NPOTEKAHUE  XUMHMUYECKUX
peakuui MEXIY OpPraHuYeCKUMU
BELIECTBAMH, HCHOJb3ysl 3HAaHHUI 00 HX
MEXaHU3MaX. [IpornosupoBatb
BO3MOXXHOCTb ~ NPOTEKAHMUSI ~ XMUMHUYECKUX
peakuuii  Ha  OCHOBE  3HaHUH 00
IEKTPOHHOM CTPOCHHH BEILIECTB.
XapakTepu3oBaTh HOTPEOUTEIbCKUE
CBOMCTBA U3yYEHHBIX BEILIECTB

00NN N bk~ W

[Tupunna Kak npeacTaBuTens | 1 OOBACHATD IEKTPOHHOE CTPOCHHUE MOJIEKYI | 1
HIECTUYICHHBIX TETEPOIUKIIOB. U3YYEHHBIX BEIIECTB. XapaKTepu30BaTh | 2
DNEeKTPOHHOE CTPOCHHE MOJIEKYIIbI BaOKHEHIINE XUMUYECKHE cBoMicTBa | 3
MUPUINHA, apOMaTUYECKUM reTEPOLMKITNYECKIX coenuHeHu. | 4
xapaktep  MoJiekyiabl. OCHOBHBIE OOBSICHATD MPOTEKaHUE XUMHUYECKUX | 5
cBoicTBa nupuauHa. Pazmuume B peakuui MEXIY opraHu4eckumu | 6
MPOSIBJICHUHW  OCHOBHBIX  CBOWCTB BELIECTBAMH, HCMOJb3ys 3HaHUA 00 ux | 7
nAppojia M MNUpuauHaA. Peaknnn MEXaHHU3MaXx. [Ipornosuposars | 8
MUPHUINHA! ANIEKTPOPHIIbHOE BO3MOXKHOCTh ~ TIPOTEKAHUSI  XHUMHYECKUX
3aMelIeHHuE, TUJPUPOBAHHUE, peakuuii  Ha  OCHOBE  3HaHUU 00
3aMelleHue aToOMOB BOJOpPOJAA B 0O- AEKTPOHHOM CTPOEHHUHU BEIIECTB.
MOJIO)KEHUH Ha TUAPOKCOTPYMIY. OOBACHATH BIUSIHUE U3yYEHHBIX BEIIECTB U
[lukonmuHBl M  MX  OKHUCJIECHHE.. [0 AHAJIOTMM € HUMHU HEU3YYEHHBIX
[IpencraBnenue 0 IypUHE, IIPEICTABUTENEH TOMOJIOTHYECKUX PSAJOB Ha
IYPUHOBBIX W  NHUPHUMHJIAHOBBIX JKUBBIE  OpraHu3Mbl.  XapaKTepu30BaTh
OCHOBAHUSIX OHOJIOTHYECKYIO POJIb U3YYEHHBIX BEIIECTB
O6oOmatomiee MoBTOpeHHe Mo Teme | 1 3amaHusi 1O  COCTaBJICHUIO ypaBHEHHH | 1
«A30T1- u cepocoIepKalne peakuuii c y4acTUEM a3oT- u| 2
OpPraHUYECKUE BEILIECTBA CepocoIepKaAUX OpraHnyeckux | 3
COCIMHEHUH; peaKIui, WIIIOCTpUpYyOmuX | 4
FEHETUYECKYKD  CBSI3b  MEXIYy  HHUMHU. | 5
CocraBiiecHHEe ypaBHEHUH TI0 3aJaHHBIM | 6
cXeMaM MpeBpalieHUl 7
CucremMaTu3upoBaTh u 00o0061mars | 8
MOJY4YCHHbIE  3HaHUSA O CTPOEHUH,
CBOMCTBAX, MOJIYYEHUH U TPUMEHEHUH a30T-
u cepocoaepKalux OpraHnYeCcKUx
coenunenuii. CocraBnate 00600IIarONIE
cxeMmbl. OmnuchIBaTh T€HETUYECKHE CBS3HU
MEXITY W3YYEHHBIMHU KJIaccaMHu
opraHnyeckux coenuHenuil. IIpoBoauTh
pacueTsl 1O  XUMHYECKUM  (opMynaam
BEIIECTB U  YPaBHEHUSM XUMHYECKUX
peaxkuun
TEMA 6. BUOJIOTUYECKU AKTUBHBIE BEHLIECTBA (16 yacos)
Yrnesonpl. Ob6mas dbopmyna | 1 XapakTepu3oBaTh COCTaB YriIeBOJOB M UX | |
YTJI€BO/IOB. Knaccudukarus KJIaCCH(HKAITHIO. [Iporuo3uposats | 2
yriaeBonoB.  MoHO-, oiMro- H CBOWCTBAa  HEWU3YYEHHBIX BeHIeCTB 10 | 6
nonucaxapuabl. [IpuMeHnenune u AQHAJIOTUU C M3YyYEHHBIMHU BEIlECTBAMU TOTO | 7
Ouoyornyeckass poJib  YIJIEBOJIOB. K€ romoJsiorudueckoro psga. PackpsiBaTh | 8

Oxucnenue YIJIEBOJJOB — MCTOYHHK

6I/IOJIOFI/I‘-IGCKYIO POJIb YIJICBOAOB




OHCPI'YU KHUBBIX OPraHM3MOB

dusnueckue CBOMCTBA u XapakTepu3oBaTb CBOWCTBa IUIIOKO3bl Kak | 1
HAaxXOXKJECHUE YIIIEBOJIOB B IIPUPOLIE BEIIECTBA C JIBOMCTBEHHOW  (yHKIHMeH | 2
(Ha mpuMepe TIOKO3bI U PPYKTO3bI). (anmpperngocnupra). OOmbsicHATD | 3
JluneiiHass W nMKINYeckas (Gopmbl AJIEKTPOHHOE CTPOEHHE MOJIEKYJ TJIFOKO3bI U | 4
[JIIOKO3bl U (QpyKTO3bl. DOpMyIIbI pu603bl. CpaBHUBAaTh CTPOEHHE M CBOICTBA | 5
Oumepa u Xeyopca. I[lonsitue o TJIFOKO3bI M (PPYKTO3BL. XapakTepus3oBath | 6
TayTOMEpPUM KaKk BHUJAEC H30MEpPHUH OMOJIOTUYECKYIO POJIb M3YYEHHBIX BELIECTB. | 7
MEXKIy LMKINYECKOM U JIMHEHHOU Hccnenosats CBOMCTBA n3ydaeMbIx | 8
dbopmamu. DpykTO3a Kak H3OMEP BemectB.  HaOmiomath W omuchIBaTh
rioko3bl. Pubosa u nesokcuprbosa. XMMHUYECKUE PEAKIUHU C MOMOIIbIO POJAHOTO
JeMoHcTpanum. PactBopumMocTb A3bIKa U s3pIka XuMuu. CoOiro1aTh IpaBuiia
YTJIEBOJIOB B BOJIE M ATAHOJIE. U npuembl  Oe3omacHOM  pabOTBI €
XUMHYECKUMHU BEIECTBAMHU u
1a60paTOPHBIM 000PYIOBAHUEM
XHAMHUYECKHUE CBOWMCTBA TJIIOKO3BI: XapakTepu3oBaTh CBOWCTBA TJIFOKO3bl Kak | 1
auUIMPOBAHUE, AIKUJIMPOBAHMUE, BEUIECTBA C JIBOMCTBEHHOW (QyHKIuei | 2
OKHUCJICHHE XJIOPHOW WM OpoMHOMN (ampaerugocnupTa). [Iporunozuposats | 3
BOJIOM, OKHCJICHUE a30THOMN BO3MOJKHOCTh ~ IPOTE€KaHUS XHMHYECKHUX | 4
KHCJIOTOH, BOCCTAaHOBJICHHE B peakmuit Ha OCHOBE 3HAHUN 00| 5
I€CTUAaTOMHBIN CIHPT, ANEKTPOHHOM CTPOEHHUH BEIIECTB. | 6
n3oMepH3anus, KayeCTBEHHbIE OOBACHATP  TPOTEKAaHUE  XUMHYECKUX | 7
peakuuu Ha TJIIOKO3Y peakuui MEXIY OpPraHHYeCcKUMH | 8
(3KCIIepUMEHTAIIbHbIE BEIIECTBAMH, MHCIIOJB3ys 3HaHUS 00 ux
JOKa3aTeNNbCTBA HaJIAYUs MexaHn3Mmax. ComnoCTaBisATh XHMHYECKHE
QJIBJIETUTHON U CIIUPTOBBIX TPYII B CBOMCTBaA TJIFOKO3BI C oOnacTsamu
TJII0K03€), CIIUPTOBOE u npuMeHeHus. MneHtuduuupoBars IiroKo3y
MOJIOYHOKHCJIOE OpoXKeHHe. C TIOMOLIBI0 KA4YECTBCHHBIX  PpEaKLHUU.
I'nmuko3uaHbIi TUAPOKCHII, €ero HaOmrogate ¥W  OIMCBIBATE XUMHUYECKUE
cneuu¢uyeckue cpoicta. [lonsrue peakuuu C IOMOIIBIO POJHOIO s3bIKA U
0 rmmko3yaax. llonarue 0 a3pika  xuMud. CoOnrojaTte mpaBuwiIa |
[IIIOKO3UJAX, WX HaxXO0XICHWH B IIPUEMBI 6e301acHoi paloThI C
npupoze. Iloryyenue riroko3sl. XUMHYECKUMH BELIECTBAMU u
JlaGopaTropHbIii ONBIT 11. 1a60paTOPHBIM 000PYI0BAHUEM
CBOIICTBA TJIFOKO3BI
Jucaxapuipl. Caxapo3sa Kak OObsicHATh  MexaHM3Mbl  oOpa3oBaHus | 1
IIPEICTaBUTEIND JUCaxapuioB. XapaxkTtepusoBartb | 2
HEBOCCTAHABJIMBAIOIINX BaOXHEHIINE XHU- MHUYECKHME CBOMWCTBA | 3
JMCaxapuioB. Crpoenue, aucaxapuioB. OnuceiBaTh NMPOMBIIIEHHOE | 4
¢buznyeckue u XUMHYECKUE IIOJIyYEHUE  €axapo3bl M3  MPUPOJHOTIO | 5
CBOMCTBa  caxapo3bl. ManbTO3a, CBIPBA. ComnocraBisaTh xumuueckue | 6
JIAKTO3a U 1eJUI00103a: UX CTPOEHUE, CBOMcTBa  JucaxapuioB ¢  obmactamu | 7
¢buznyeckue " XUMHUYECKUE IIPUMEHEHHS. XapakTtepusoBarb | 8
cBoiicTBa. I'maponus nucaxapuuos. OMOJIOTUYECKYIO POJIb AUCAXAPU/IOB
ITonyyenne caxapa wu3 caxapHOH
cBekJbl. [IpuMeHenne caxapossl
ITonmucaxapuapl. Kpaxman, rimkoreH CpaBHuBaTh  cTpoeHME U CcBOMCTBa | 1
U LEJUTIoNIo3a Kak OHOoJIoTHYecKHe KpaxMajia U LEJII0N03bl. XapaKTepu30BaTh | 2
nosmMepsl.  Kpaxman kak cMech BaKHEHIINE XMUMHYECKHE cBoiicTBa | 3
aMWJIO3bl M AMWJIONEKTHHA, €ro MI0JINCAXapHUIOB. Conocranats | 4
¢u3nyeckue cBoiicTBa. XUMHUYECKUE XMMHMYECKHUE CBOICTBA IOJIMCAXapUAOB C | 5
CBOMCTBAa  KpaxMmaja: THAPOJIU3, obOnactssmu  npumeHeHus. Habmiomate u | 6




KauCCTBCHHAsA pCaKlusd C HOJIOM U €€

ONHCBIBATL CAMOCTOATCIIBHO IPOBOAUMBIC

IIpUMEHEHHE i1 OOHapy)KeHus XMMHUYECKHUE PEAKIIMU C TIOMOUIbIO POIJHOIO | &
Kpaxmaja B TMPOAYKTax MUTAHHUS. A3blKa U SI3bIKA XMUMHUH. XapaKTepu30BaTh
Henmrono3sa: CTpPOEHHE u OMOJIOTUYECKYI0  pOJb  IOJUCAXapHJIOB.
¢dusnueckue cBoiicTBa. XUMHYECKUE WNnentudunmpoBaTh KpaxMana ¢ MOMOIIBIO
CBOMCTBA LIEJUIIOJIO3BL:  T'MPOJIU3, KayeCTBEHHBIX  pEaKLHUH. CobnronaTs
o0Opa3oBaHUE  CIIOKHBIX  3(UPOB. npaBuUia M MpPUEMbl 0e30macHOi paboThl ¢
[Ipumenenue Kpaxmaia u XUMUYECKUMHU BEIIIECTBAMH u
LEJUTIOJIO3BL. [IpakTueckoe 71a00pPaTOPHBIM 000PYIOBAaHHEM
3HAYEHUE MOJINCcaXapuoB.
JlabopaTopHblii ONBIT.
Omnpenenenue Kpaxmaa B
MPOAYKTAX MUTAHUS
IIpakTuuyeckass padora Ne 7. IIpuroroBiieHne kKpaxmaiabHOrO Kieicrepa. | 1
«'maponus kpaxmasnay KauectBennas  peakuuss Ha  Kpaxmai. | 2
lMunponus kpaxmana B Kuciod cpene npu | 3
KUISYEHUU PAcTBOpa. DKCIEpHUMEHTanbHOe | 4
MOJITBEPXKIEHUE peakuuu ruaponusa | 5
Kpaxmajsa 6
[IpoBOAMTH XUMUYECKHM OSKCIEPUMEHT IO | 7
ryapoimsy  kpaxmana. HabGmiomate u | 8
OTIHMCHIBATh CaMOCTOSITENIbHO IPOBOJAUMBIE
OTIBITHI C TIOMOIIBIO POIHOTO SA3bIKA U SI3bIKA
xumun. CoOmofarh NpaBWia W TMPHEMbI
Oe3omacHOi  pabOTBI C  XUMHYECKHUMHU
BELIECTBAMU u 1a00pPaTOPHBIM
000pyT0BaHHEM
Pemienne  3amaum BBINOJHEHHUE BeimosiHenne  ynpaxxHeHud no  Teme | 1
YIPaXHEHUH IO TEME «YTJIEBOIAbD) «YTIeBoAbl», Ha COCTaBJICHHE YypaBHEHUU | 2
peakiuii, COOTBETCTBYIOIIMX 33JaHHBIM | 3
cxemaw, COJIeprKalIuM Heu3BecTHbIe | 4
BellecTBa. PenieHue 3agaq 5
Hcnonb30BaTh ajaroputMbl Mpu  pelieHuu | 6
3agad. CocTaBiIsATh YpaBHEHUS 110 33JaHHBIM | 7
cxemaM nipeBpaiienuii. [IpoBoauTe pacyeTsl | 8
M0 XUMHYECKUM (QOpMylnaM BEIIECTB U
YpaBHEHUSM XUMHYECKHUX peaKlui
Kupsl  kak  cioxHbIE  A(DUPHI XapakTepu3oBaTb OCOOCHHOCTH CBOMWCTB | 1
TJIMLEPUHA U BBICIIMX KapOOHOBBIX JKUPOB Ha OCHOBE MX CTPOCHUS (BKUPBI Kak | 2
KHUCTIOT. PacTutenbHble U )KUBOTHBIC CIIOXHBIE J(QUPHI TNHIEPUHA U BBICHINX | 3
KUpbI, UX cocTtaB. dusznueckue KapOOHOBBIX KHCJIOT). XapaKTepu3oBaTh | 4
CBOMCTBA  XHMpPOB.  XUMHUYECKHUE BAKHEWIIIME XUMUYECKUE CBOMCTBA JKUPOB. | 5
CBOWCTBA JKMPOB: TUIPUPOBAHHE, XapakTtepuzoBaTh 00JacTu TMpUMEHEHUs | 6
OKHUCIIEHUE. I'upponus WIH JKUPOB U MX OHOJOTMYECKYID pOJIb. | 7
OMBUICHHE JKUPOB KaKk Crmocod Habmtonate ¥ omHMCHIBaTH CaMOCTOSATENBHO | 8
MPOMBILIJIEHHOTO TOJIYYEHHS COJIeH IIPOBOJAMMBIE OTBITHI C 110 MOILIBIO POJHOTO
BBICIINX  KapOOHOBBIX  KHCIOT. A3bIKa ¥ s3bIKa XuMuu. CoONroIaTh MpaBuia
I'maporenunzanus JKUPOB. U 1npuembl  Oe3omacHoi  paboTel ¢
[Ipumenenne xupoB. Mbld Kak XUMUYECKUMHU BeIllECTBaMH u

COJIM BBICHIMX KapOOHOBBIX KHUCIIOT.
Morolue cBONCTBA MbLIA.
JlabopaTopHblii onbIT. XXupsl n nx

71a00paTOPHBIM 000PyIOBaHUEM




CBOMCTBA

Amunoxkucnotel. CocraB, CTpOEHHE XapakTepu3oBaTh BaxHEHIIME XUMHUeckue | |
U  HOMEHKJIAaTypa  aMHUHOKHCIIOT. CBOMCTBAa aMMHOKHCIIOT. XapaKTepu30BaTh | 2
['omonoruueckuit psin mpeaeabHbIX AMUHOKHCIIOTBI KaK amdortepHbie | 3
AMUHOKHCIIOT. duznyeckue OpraHuvYecKue coeuHeHus. | 4
CBOMCTBA MPEeACTIbHBIX XapakTepuzoBatb  (QyHKIUH,  oOmacta | 5
aMUHOKHUCIIOT. CrocoObl MOJIy4yeHUs! IIPUMEHEHUS AMUHOKHCIIOT 51 ux | 6
AMUHOKHCIIOT. AMMHOKHUCIIOTHI Kak OMOJIOTHYECKYIO pOJIb. Hab6monats | 7
aMm(pOTEepHBIC OpraHUYEeCKHe JIEMOHCTPUPYEMBIE MATEPUATIBI 8
COEJIMHEHUS, paBHOBeECHUS B

pacTBopax aMuHOKHUCIOT. CBoiicTBa

AMUHOKHCIIOT: KHCJIOTHBIC u

OCHOBHBIE CBOMCTBa; alMJIMPOBAHUE

AMUHOTPYTITIBI; TepUPUKALINS;

peakuMu ¢ a30TUCTOW KHCIIOTOM.

KauecTBennsie peakuuu Ha

AMUHOKHCIIOTBI ~ C  THUIPOKCHIOM

meau (II). Crnemududeckue

KaueCTBCHHBIC peakiuu Ha

apoMaTH4ecKHe "

TETEPOIUKIMIYECKIE aAMHHOKHUCIIOTHI

C  KOHIIEHTPUPOBAaHHOW  a30THOMU

KHCJIOTOM, Ha ITNCTEHWH C aIleTaToM

ceunma (II). buonornueckoe

3HaYeHUe o-aMUHOKHCHIO0T. Obnactu

MIPUMEHEHUSI aMUHOKHUCIIOT.

JdeMoHcTpanum. O06pa3is

AMUHOKHCIIOT

[Tentuael, ux crpoenue. Ilentunnas XapakTepu3oBaTh CTPOCHHE M BakHeWmue | 3
CBS3b. AMHIHBIT Xapakrep XUMUYECKUE CBOMCTBA NenTuaoB. | 4
HENTUIHON CBSI3U. Cunres OOBACHATP MeXaHW3M oOpa3oBaHusl U | 7
nenTuAoB. [ uaponus nentuaos XapakTep MEeNTUTHON CBSI3U 8
benku KakK MIPUPOJIHBIE XapakTepu3oBaTh OCIKU KaK MOJUNenTUabL. | 1
ouomnonumepsl. CocTaB M CTPOCHHUE OnuceiBaTh CTPOCHHUE U CTPYKTYphl Oenka. | 2
O6enkoB.  IlepBuuHas  CTpyKTypa XapakTtepuzoBatb  (QyHKIuH,  obmnactu | 3
6enkoB. @epMEHTATUBHBII THAPOIU3 NPUMEHEHUs OCJNKOB M UX OMOJIOTHYECKYIO | 4
O0enkoB.  Bropuunas  cTpykTypa pons.  WpentudunupoBarb  Oenku ¢ | 5
OenmKOB: o-CIupalb, [P-CTPYKTYypa. MOMOIIBIO KaueCTBEHHBIX peakuuii. | 6
Tperuunas u YeTBepTHYHAS Habmtonate ¥ ommchIBaTh CaMOCTOSATENBHO | 7
CTpykTypa OenkoB. [ucynbbuanbie OPOBOAMMBIE XMMHUYECKHE peakuuu c | 8
MOCTHMKHM ¥ HOHHBIE U BaH-Jep- MOMOIIBIO POJIHOTO f3bIKA M S3bIKA XHMUHU.
BAAJILCOBBI (runpohoOHEIe) CobmnroaTh npaBuiIa U MpreMbl 0€30MacHON
B3aUMOJICHCTBUSI. XUMHU4eCcKue paboThl € XMUMHUYECKMMH BEUIECTBAMH U
CBOMCTBA OeKoB: TUAPOJIN3, 1a00pPaTOPHBIM 000PYIOBaHHEM

JeHaTypanus, KaueCTBEHHbIE

(uBeTHBIE) peakuu Ha  OemKu.

buonornyeckue pyHKIUN OEIKOB.

JlabopaTopHblii onbIT 12. [[BeTHBIE

peaxiuu 6eITKOB

Hyxnennosbie KHCIIOTBI. XapakTepu3oBaTh HYKJIEHMHOBBIE KHUCIOTHI | 3
Hyxneosuns!. Hyxneotuer. KaKk MOpupoAHble monumepbl. OnwuceiBath | 4
Hyxknennosbie KHCJIOTBI KaK CTPYKTYpBI HYKJIEMHOBBIX KHCJIOT. | 7




npupoanbie nosmmepsl. CoctaB u
CTPOCHHE  HYKIEHMHOBBIX  KHCJIOT
(AHK u PHK). I'mpaponus
HYKJICHHOBBIX KUCIIOT

CpaBHHMBaTh  CTPYKTYpbl  O€JIKOB u
HYKJIEMHOBBIX KHCJIOT. OnwuceiBath
crpoerne JIHK m PHK. XapakrepusoBathb
BAKHEHILINE XUMHUYECKUE CBOMCTBA
HYKJIEMHOBBIX KHCJIOT

Ponp  HykJIEeMHOBBIX
KU3HEIEATESIIbHOCTH
OyHKINHT JJHK u
KomruieMeHTapHOCTb.
I'enernueckuii Koz

KHCIIOT B
OpraHU3MOB.
PHK.

OnepupoBaTh MNOHATUSAMHU «PEIUIMKALIUS,
CTPAHCKPHUIILH, «TpaHCIALUD,
«KOMIUIEMEHTAapHOCTh», «Martpu4Has PHK»,
«rpancnoptaas PHK», «pubocomuas PHK».
OnwuceBate  Qynkmmu  JHK wu  PHK
PackpriBath OHOJIOTUYECKYIO poib
HYKJIEMHOBBIX KHCIIOT

o0 bk~ W

IIpakTuyeckas
«U nentTudukanus
BEILECTB)

pabdora Ne 8.
OpraHu4YeCcKuX

Pemienne  kayecTBEHHBIX  3ama4  Ha
pacrno3HaBaHue KHUCJIOPOJICOACPIKALINX
OPraHUYEeCKUX COCTUHECHUIN

[IpoBOANTE XMUMHUYECKUN HKCIEPUMEHT 10
pacrno3HaBaHUIO KHUCJIOPOJICOAEPKAIINX
opraHnyeckux coeauHeHui. HaOmomate u
OTIMCBHIBATh CAMOCTOSITEIFHO TPOBOIUMBIE
OTIBITHI C TIOMOIIBIO POJTHOTO SI3BIKA U SI3BIKA
xumun. CoOmonaTe TpaBWiIa W MPUEMBI
Oe3omacHOi  pabOTBI C  XUMHUYECKUMH
BEILIECTBAMH u 1a00pPaTOPHBIM
000py/TOBaHHEM

0N Nk~ W~

O6oOmaromee  MOBTOpEHHUE  TIO
TeMaM «A30Tcoaepxalime u
OMOJIOTHYECKHU aAKTUBHBIC
OpraHUYECKUE BEIICCTBAY

3agaHusg 10 COCTAaBJICHUIO  ypaBHEHUI
peakmuii ¢ ydJacTHeM a30TCOIEpKAIuX U
OMOJIOTMYECKH aKTHUBHBIX OPTraHUYECKUX
BemiecTB. CocTaBieHHE ypaBHEHHH 1O
3aJIaHHBIM CXeMaM MpeBpalleHuil. PacueTsl
0 XUMHUYECKHM (opmysaaM BEIIECTB U
YpaBHEHUSIM XUMHUUYECKHUX PEAKITUN
CucremMaTu3upoBaTh u 000011aTh
MOJTYYCHHBIC 3HAHUA 0 CTPOCHUH,
CBOWMCTBAaX, TIOJIYYCHHUH ¢ TPUMCHCHUH
a30TCOJCPIKAIINX n OMOJOTHYECKHU
aKTHUBHBIX OpPraHUYECKUX BEIIECTB.
CocCTaBIITh o0oOmarorue CXEMBL.
[IpoBoauTh pacyeTsl IO XUMHYECKHM
dopMynam  BemIECTB M YPaBHEHUSIM
XUMHUYCECKUX PEaKIUi

01NNk W=

KonrpoJsbHas padora Ne 4 o reme
«A3zoTcoaepxaiiue U OUOJIOTHYECKU
AKTUBHBIE OPraHMYECKHUE BEIIECTBAY

KonTposb 3HaAHUU o TeMe
«A3zoTcoaepxanie u OMOJIOTHYECKU
AKTUBHBIE OPraHMYECKHUE BEIIECTBAY
OcyiecTBIsITh M03HABATENIbHYIO
peduiekcHi0 B OTHOIIEHHWU COOCTBEHHBIX
JTOCTIKEHHH B Mpoliecce pelieHus yaeOHbIX
Y TI0O3HABATEJIbHBIX 3aa4

~N NN =

TEMA 7. BBICOKOMOJIEKYJIAPHBIE COEIMHEHUA

(6 ua

coB+lyac pe3epB)

OcHoBHBIC IIOHATHUA
BBICOKOMOJICKYJIAPHBIX COCIMHEHUH:
MOHOMCD, TIOJUMCP, CTPYKTYpPHOC

1

IIOHATHUAMU
«COIoJIMMEP»,
«CTCIICHb

OnepupoBaTh
«IIOJIUMEP,
3BEHOY,

«MOHOMEDP»,

«CTPYKTYypHOE
NOJIMMEPH3ALHN,

[S—

(O8]




3B€HO, CTENEHb IOJUMEPU3ALUH.
OcHOBHBIE ~ CIIOCOOBI  TOJY4EHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI:
peakuuu MIOJINMEPU3ALUN u
IIOJINKOHICHCALIUH.
Cononumepusanus. CrpoeHue u
CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh
CBOWCTB IIOJIMMEPOB OT CTPOEHUS
MOJIEKY

«IOJINMEPU3ALIUSY, KITOJTUKOH/ICHCAIUSY.
XapakTepu30BaTh PEAKIUU MOJTUMEPU3AIUH
U [OJUMKOHJEHCAIMK  KakK  CIIOCOOBI
HOHy“IeHI/IH BLICOKOMOHCKYJIHPHBIX
coequHeHuil. OOBACHATH CBA3H CTPOCHUSA
MOJIMMEpPA C €ro CBOMCTBAMHU

(e BEN e NV TN SN

Knaccudukarms [IOJINMEPOB: XapakTepu3oBaTb CBOMCTBA M3y4YEHHBIX | |

IIJIACTMACCHI (macTukm), NOJIMMEpHBIX ~ MaTepuanoB.  OmnwuceiBaTh | 2

anmactoMepbl  (Kaydyku), BOJIOKHA, CBOIICTBA, CIOCOOBI TIOJTY9EeHHUS u|3

KOMITO3UTHI. CoBpeMeHHbIe OPUMEHEHUST  W3YYEHHBIX  IOJHUMEpHBIX | 4

IJ1aCTMACCHI (T1acTUKN) MaTepUasoB. XapaxTepusoBatb | 5

(monuaTUIIEH, MTOJIMITPOTIUIIEH, NOTPEOUTENbCKUE CBOWCTBA  M3Y4YEHHBIX | O

MOJINCTUPOT, MOJINBUHUIIXJIOPU, BEIIECTB 7

¢dbroporacr, 8

MOJIMATHIIEHTepedTanar, aKpuJI-

OyTaIueH-CTUPOJIbHBIN TIJIACTHK,

MOJINKApOOHATHI).

TepmormtacTnuHbie "

TEPMOPEAKTUBHbIE MOJIUMEPBI.

®enHonpopManbIeruiHble  CMOJIbL

Komno3uTHbie MaTepuarsl.

Bomokna, wux  kmaccudukamus. XapakTepu3oBaTh CBOMCTBAa HU3Y4YEHHBIX | |

[IpupoHbIe 1 XUMUYECKUE BOJIOKHA. MOJUMEPHBIX ~ MarepuasioB.  OnuceIBaTh | 2

HckyccTBEHHBIE W CHUHTETUYECKHUE CBOICTBa, CIOCOOBI MOJTyYEHUSI u|3

BoJjiokHa. lloHATHEe O BHCKO3e H NPUMEHEHUST  W3YYEHHBIX  MOJHUMEPHBIX | 4

aretaTHOM BoJiokHe. [Tonmmadupnsie MaTepHaioB. XapakTepusoBatb | 5

U TOJUMAMHUJHbIE  BOJOKHA, HX MOTPEOUTENbCKUE CBOWCTBA  M3Y4YEHHBIX | O

cTpoeHue, cBoicTBa. IlpakTnueckoe BeulectB.  HabmiomaTh UM omuchIBaTh | 7

HCII0JIb30BaHUE BOJIOKOH. JNEMOHCTPUpPYEMbIE MaTepuaibl U OMbBITHL | 8

DJIaCTOMEPBHI. [Tpupo st u Hab6mronats u OIHCHIBATh

CUHTETHYECKUH KaydyK. Pe3una wu JNEMOHCTPUPYEMbIE M CaMOCTOSTEIbHO

700HuT. I[IpuMeHeHne mMOIMMEPOB. IPOBOJAMMBIE XHMUYECKHUE PpEaKUUu C

CuHTeTH4ecKue TUJICHKH. MOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUHU.

Membpanbsl. HoBele  TexHosoTHH CobmoiaTh paBuiia U MpUEMbl Oe30MacHOM

JabHEHIIIEr0  COBEPIICHCTBOBAHUSA paboThl € XUMHUYECKMMH BEUIECTBAMH U

MTOJIMMEPHBIX MaTepUasoB. 1a00paTOPHBIM 000PYIOBaHHEM

JdemoncTpanmnu. OO0pa3is

miacTukoB. Kousekuus BOJIOKOH.

ITonukoHaEHCALMS STUIIEHTJINKOJIS ©

TepedTaneBoi KUCIOTOM.

JlabopaTopHbIit ONbIT 13.

OtHomenune CUHTETHUYECKUX

BOJIOKOH K pacTBOpaM KHCIOT U

enoyen

Hrorosasi KOHTpoJILHasi padoTa 1o OcymiecTBiATh MIO3HABATENbHYIO | 2

KypCy OpraHMUYECKON XUMUU pedrexcuio B OTHOIIEHUH COOCTBEHHBIX | 5
JOCTHD)KEHUH B Ipoliecce perieHus yueOHbIx | 7
Y TI03HABATEJIbHBIX 3a1a4

IIpakTnueckas pabGora Ne 9. Pemenne »sKkcnepUMeEHTalNbHBIX 3afady Ha | 1




«Pacro3HaBanue racTMacc pacro3HaBaHue IJ1acTMacc 5
[IpoBOAUTE XUMHUYECKHM DKCIEPUMEHT IO | 7
pacnio3HaBaHuio miactMacc. Habmomate u | 8
ONMCHIBATh CaMOCTOSITENIBHO ITPOBOJAUMBIE
OTIBITHI
IIpakTnueckas padora Ne 10. |1 Pemrenne SKCIIEpUMEHTANBHBIX 3a1a4  Ha
«Pacro3HaBaHue BOJIOKOH pacro3HaBaHUE BOJOKOH
[IpoBOAMTE XMUMHUYECKUN HKCIEPUMEHT IO
pacro3HaBaHHIO BOJIOKOH. Habmromate u
ONMCHIBATh CaMOCTOSITEJIBHO IPOBOJAUMBIE
OTIBITHI C IIOMOILBIO POJIHOTO SA3bIKA U SI3bIKA
xumun. CoOmrofath NpaBUia W TMPHEMBI
Oe3omacHoi  pabOTBI C  XUMHUYECKHUMHU
BEILIECTBAMH u 1a00PaTOPHBIM
000py/T0BaHHEM
Pemienne 3amad w  BbIMoOJHEHHE | 1 BrinonHenue  ympaXHEHMH 1O KypCy
YIOpaKHEHUN 1o Kypcy OpPraHNYeCKOW XWUMHH, Ha COCTABJICHHUE
OpraHNYeCKON XUMHUHU YpPaBHEHUM pEaKlIMil, COOTBETCTBYIOLINX
3a/laHHBIM cxemaw, COJIepIKaIuM
HEU3BeCTHbIE BemlecTBa. Pemenue 3aaay,
BBIBO/I MOJIEKYIISIPHOI bopmyIbl
KapOOHOBBIX KuCTOT. COCTaBIICHHE CXEeM
CHUHTE3a 3aJJaHHBIX COEINHEHNUN
Hcnonp30BaTh aJrOpUTMBI NPU  PELIEHUHN
3ana4. CoCTaBIsATh YPaBHEHUS 1O 3aJaHHBIM
CXeMaM MpeBpalieHUl
11 kaace
TEMA 1. CTPOEHUE BEHIECTBA (8 uacoB)
Crpoenue aToma. Hyxmunaer. | 1 O0600maTe MOHATHS <«SIAPO», «IIPOTOHY, | 1
N3otonbl. Tumbl paguoakTUBHOIO CHEUTPOHY, «HU30TOIBDY, CHYKIUABD?. | 2
pacnaga. TepmosiepHblii CHHTES. XapakTepu3oBaTh CTPOCHHE aTOMHOIO sapa. | 3
Snepusie peakuuu. IIpumenenue PaznuuaTe TEPMHUHBI  «HYKJIHABD) u|l4
PaaMOHYKIMIOB B MeauuHe. Meron «U30TOBDY. XapakTepus3oBaTh THUIIBI | 5
MEUYEHBIX aTOMOB paZMoOaKTUBHOTO paclaja, TUIbl SIEPHBIX | 6
peakiuid. OnuchiBaTh TMOJYYE€HHUE HOBBIX | 7
3JIEMEHTOB NOCPEJICTBOM SIAEPHBIX peakuil | 8
KBanToBBIE YyHUCIa. AtomHas | 2 XapakTepu3oBaTh COCTOSIHUE 3JE€KTpoHa B | 1
opOHTaIB. Pacnpenenenne atome. O0OOOLIaTh MOHATHS <«AJIEKTPOHHAsS | 2
JJIEKTPOHOB MO  3HEPreTUYECKUM KOH(UTYpaLus», «3HepreTudeckuit | 3
YPOBHSIM B COOTBETCTBUU  C YPOBEHbBY, «aToOMHast opOuTtanby. | 4
MPUHLUIIOM HaWMEHbILIEH SHEpPruu, XapakTepu3oBaTh KBaHTOBBIE yucna. | 5
npaBujioM XyHJa W OPHUHIUIIOM ®opmynupoBaTh  0a3oBble  NPUHLMIBI | 6
ITaymu. OcobeHHOCTH  CTpOCHHUS pacrpenesieHus 3JIeKTPOHOB Mo opOuTansam. | 7
SHEPreTUYecKuX ypoBHEl aromoB d- CpaBHuBaTh aTOMHBIE opburanu, | 8
JJIEMEHTOB. OnexTpoHHas HaxoJslMecs Ha pa3HbIX YPOBHAX, IO
KOH(Urypanus aroma. JIeKTPOHHBIE dopme U sHepruu. XapaKTepH30BaThb
KOH(UTYpallui TOJIOKUTETBHBIX U BaJICHTHBIE BO3MOKHOCTH aTOMOB
OTPULIATENILHBIX MOHOB. BaneHTHbIe XMMHUYECKUX 3JIEMEHTOB
IEKTPOHBI
OneKTpoHHas NMpHUpoJa XMMHUYECKOH | 1 KonkpetuszupoBaTh NOHATHS «XuMuueckas | 1
CBA3M. Buapl XMMHUYECKON CBS3H. CBSI3bY», «BAJIEHTHOCTH». O000IATh MOHATHS | 2
KoBanenTtnas CBSI3b " ee «KOBAJICHTHAsI HENoJIsIpHast CBsI3bY, | 3




XapaKTEePUCTUKU (SHEPIHsl  CBs3H, «KOBAJICHTHAS TIOJIIpHASI CBs3b». OOBSICHATE | 4
JUIMHA CBSI3U, BAJIGHTHBIA  yroJ, MEXaHHU3MBl  0Opa30BaHUs  KOBAJCHTHOU | 5
KpPaTHOCTb  CBSI3U,  MOJSIPHOCTb, CBSI3U. OrnuceiBaTh XapaKTepUucTuku | 6
MOJISIPU3YEMOCTD ). KoBaneHnTHas KOBaJIGHTHOH cBsi3u. IlpenckassiBath opmy | 7
HEMOJISIpHasT W TOJISIpHAsl  CBSI3b. OPOCTBIX  MOJIEKYII. HaGnronaTs ul| 8
OOmeHHbII u JIOHOPHO- OTIMCBHIBATh AEMOHCTPUPYEMbIE MaTEPUAIIBI
AKIIETITOPHBIH MEXaHU3MBbI
oOpa3oBaHus KOBaJICHTHOMH
MOJISIPHOM CBSA3U. I'eomerpus
MOJIEKYJIbI
JdemoncTpaumuu. Mojaenn MOJIEKyI
Xnmudeckass cBs3b. MonHHas cBs3b. | 1 O0600611aT, MOHATHS  «HMOHHASA  CBSI3bY, | 2
Tumnbel KpUCTAJUIMUECKUX PEIIETOK «KpHUCTAITTUYECKAS pemerka», | 5
WOHHBIX coenuHeHui. [lonsitue 006 «3JIEMEHTapHAs STYeKay. OO6bsicHATD | 7
JJIIEMEHTApPHOM STYEHKE. MEXaHU3Mbl 00pa30BaHHs MOHHOW CBS3U.
XapakTepu30oBaTh THUIIBI KPUCTATUYECKUX
pemieTox
Xumuueckast cBA3b. Metainmmueckas | 1 0O0600mars THOHITHE «MeTajutnyeckas | 2
cBsa3b. CTpoeHHWe TBEpIBIX TEI: CBSI3bY. OOBACHATH MEXaHU3MBI | 5
KpUCTAJJIMYECKUE U aMopgHbIE o0Opa3oBaHus METaJUTMYECKON CBA3U. | 7
BemecTBa. THMBl KPUCTATITUYSCKUX XapakTepu3oBaTh THUIBl KPUCTATTUYCCKUX
pemeTox MeTauioB. JleMoHcTparuu. pemerok  MmerauioB.  HaGmiomate
Kpucrannmaeckue pemerku OTIMCBHIBAThH JIEMOHCTPHUPYEMbIE MaTEPHAITBI
MexMoIeKyIapHbIe 1 XapakTepu3oBaTh TUTIBI | 2
B3auMoeicTBUs. BogopoaHas cBsizb MEKMOJICKYJIAPHOTO B3aUMOJEHUCTBHA. | S5
U €€ BIUAHHE Ha  CBOMCTBa O0600maTe TMOHSATHE «BOJOPOJHAS CBS3bY». | 7
BEIIlECTBA. OOBSCHAT,  MEXaHW3Mbl  OOpa30BaHUs
BOJIOPOJIHOM CBSI3U
Ob6oOmatomiee MoBTOpeHUEe Mo Teme | 1 Pemenue 3a1a4 u BBITIOJTHEHHE | 2
«CtpoeHue BellecTBa yIpaxxHEeHHH, MO3BOJIAIOIIUX | 5
CHUCTEMAaTHU3UPOBATH u 0000muTE | 7
noJiydeHHble 3HaHusA 1o Teme «CTpoeHue
BELIECTBA»
CocraBisaTh CpaBHUTEJIbHBIC u
oboobmarone cxembl. [IpoBOIUTE pacyeTsbl
0 XUMUYECKHM ¢opMyiaaM U ypaBHEHHSIM
peakiuii. OCyIIECTBIATh MO3HABATEIbHYIO
peduiekcHi0 B OTHOIIEHHWU COOCTBEHHBIX
JTOCTIKEHHH B Mpoliecce pelieHus yaeOHbIX
Y TIO3HABaTENbHBIX 3a]1a4
TEMA 2. TEOPETUYECKOE OIIUCAHUE XUMHWYECKHNX PEAKIIUH (17
4acoB)
TennoBoit  3¢ddexr  xumuyeckoit | 1 Xapakrepu3oBatb  TerioBele  3ddexTsr | 2
peakuuu.  DHJIOTEPMHUUYECKHE U XUMHUYECKUX peaknuif. O000mary moHATUs | 5
AK30TEPMHUECKHE peaKkInH. «AK30TEepMUYECKas peakuus», | 7
Tepmoxumuueckue YpaBHEHHUSI. «@HIOoTEepMUYecKas peakuus». ONHUCbIBaTh

Ilouatne 06 »sHTANBIHH. TemaoTa
o0Opa3oBaHUs BEIIECTBA.

JdeMoHcTpanuu. DK30TEPMHUECKHE
U DJHJIOTEPMHYECKHE XUMHUYECKUE
peakuuu. TemnnoBble ABIEHUS IPU
pacTBOPEHUM CEPHOW KHUCIOTHI U

TEPMOXUMHUYECKHE peakuuu. PaccunTsiBaTh
TETUIOBbIE APQPEKTHl XUMUUYECKUX PEaKIHi.
Onpenensrsb MIOHSATHE (QHTAJIBIHN.
Onpenensrsb TEIIOTHI o0Opa3oBaHus
BemiectB.  HaOmromath W omMCHIBaTh
JEMOHCTPUPYEMBIE OTIBITHI




AMMHAYHOU CEJIUTPBI

3akoH l'ecca u cieACTBUS U3 HETO. ®opmynupoBarh 3akoH ['ecca u ciencreue | 2
OHeprus cBs3U u3 Hero. PaccuuTeiBaTh TEIUIOTHI peakuuu | 5
yepe3 TEIUIOTHl O0O0pa30oBaHHs BEIIECTB. | 7
PaccuutbiBaTh TEMJIOTHI peaklUUU 4Yepes
SHEPIuu CBS3EN
[lonsiTue 00 »sHTponMHU. Bropoii DopMynHpoOBaTH BTOPOU 3aKoH | 12
3aKOH T€PMOJUHAMUKHU tepmoauHaMuku. OnepupoBaTh MOHITHEM
«OHTPOTIHUS
Oueprus ['ubbca u  kpurepuu XapakrepuzoBath dHepruto [mbbca kak | 2
CaMOIIPOU3BOJIBHOCTH ~ XUMHUYECKOU TEPMOIMHAMHYECKYIO ¢byHKIHoO. | 5
peakuuu [Iporao3upoBarbk BO3MOKHOCTb IPOTEKAHUS | 7
XUMHUYECKUX peakuuit Ha OCHOBE
AMEIONIUXCS 3HAHUM II0 XUMHYECKOU
TEPMOJIMHAMHUKE. XapaxkTepus3oBaTh
KpUTEpUHU CaMOIIPOU3BOJILHOCTH
XUMHUYECKUX PEAKINI
Pemmenue 3a71a4 o TEME Pemenne pacyeTHbIX 3a1a4 0 XUMUYECKUM | 2
«XHUMHYECKasi TEPMOJMHAMUKA dopMynaM W ypaBHEHUSM 1O TeMme | 5
«XUMHUYECKasi TEPMOJUHAMHKA 7
OcymiecTBisTH pacueTsl TETIJIOBBIX
3¢ (PEeKTOB XUMHUECKUX peaKIuii Ha OCHOBE
JAHHBIX O TerJIoBOM 3¢ ¢exre 00pa3oBaHUs
BemecTs. IIporHosupoBarb BO3MOMXKHOCTh
NPOTEKAaHUs XWMHMYECKMX pEaKuuid Ha
OCHOBE UMEIONTUXCS 3HAaHUN o
XUMHUYECKON TEPMOINHAMUKE.
OcylecTBIAT pacyeTbl MO XUMHYECKUM
dopmynam. Mcnonp30BaTh alropuTMbl MpU
pelIeHny 3a1a4
CKOpOCTh XMMUYECKUX pEaKIUid, €€ XapakTepu3oBaTh CKOPOCTh XUMHUYECKOH | 1
3aBUCUMOCTh oT pa3IMYHBIX peaKkLuH. OOBACHATD 3aBUCUMOCTb | 2
(akTOpOB: TPUPOJBI pearupyroIIuX CKOPOCTHM  XMUMHUYECKOM  peakuuu  OT | 3
BEILIECTB, KOHILIEHTpaluu pa3nuuHbiX  ¢aktopoB. Dopmynuposath | 4
pearupyrommx BEILIECTB, 3aKOH JedcTByomux macc. Habmogate u | 5
TEeMIIepaTyphl, HaJIN4Us OIMCBIBATh IEMOHCTPUPYEMBIE OTIBITHI 6
KaraausaTopa, IJI0IL AU 7
MIOBEPXHOCTHU pearupyrommx 8

BelleCTB. Peaklium TrOMOTEHHBIE U
I'CTCPOICHHBIC. 3aKoH HeﬁCTBYIOIHHX
mMmacc.

JdeMoHcTpanum. 3aBUCHUMOCTh
CKOPOCTH pEakUuu OT MTPUPOAbI
BEILIECTB Ha npumepe
B3aUMOJCICTBUSA pacTBOPOB
pPa3IMYHBIX  KHUCIOT  OJWHAKOBOM
KOHILIEHTPAllMK C  OJMHAKOBBIMU

KycOoukaMy (TpaHylaMH) ILHMHKa U
OJIMHAKOBBIX  KYCOYKOB  Pa3HBIX
METaJJIOB (MarHus, IMHKA, )KeJe3a) ¢
pacTBOPOM  COJSTHOM ~ KHUCJOTBHIL.
B3anmonencTeue pacTBOPOB CEPHOM




KHUCIIOTBI C pacTBopamu
THOCYJb(aTa HATPUS  PaA3THUUYHOU
KOHLIEHTpalXU
[IpaBuno Baut-I'opda. [Honsarue 06 Onpenensatb NOHATUSL — «TeMIIEpaTypHbIi | 1
SHEpPruu aKTUBALUU u 00 K03 unmeHT CKOPOCTH, «@Heprus | 2
SHEPreTUUECKOM Npouie peakuu. aktuBauun». DopmynupoBaTh  NpaBuwiIo | 3
JemoncTpanun. B3aumoneiictBue Bant-T'odda. OOBACHATD npuuuny | 4
pacTBOpPOB  CEpHOM  KHCIIOTBI  C YBEJIMYEHUS]  CKOPOCTH  peakuuu  1Opu | 5
pacTBopaMu TUOCYlIb(aTa HaTpUs HarpeBanud. HaOmromath W ommchBaTh | 6
Pa3INYHOM TEMIIEPATYPHI JEMOHCTPUPYEMBIE OIIBITHI 7
8
Karanuzatopsl u KaTajaus. Onpenensrtsb HOHSTUS «karamusy», | 1
AKTUBHOCTD M CEJEKTHUBHOCTb «KaTanmzaTrop», «(pepMeHT», «aKTUBHOCTBY, | 2
karanuzaTopa. Ponb kaTanuszatopoB «CEJIEKTUBHOCTBY», «TOMOTEHHBIM KaTayius», | 3
B IpPUPOAE U  IPOMBIIUICHHOM «reTeporeHHbli  karanu3».  OObsAcHATH | 4
npou3BoJacTBe.  DeEepMEHTBl  Kak MEXaHU3M JNENCTBUA KaraiauzaTtopa. | 5
OMOJIOTMYECKHEe KaTalu3aTOPBI. OnuceiBaTh ~ ME€XaHM3Mbl ~ TOMOI'€HHOTO, | 6
JdeMoHcTpanuu. Paznoxenue reTEPOreHHOTO nu (dbepmeHTaTuBHOTO | 7
MEepOKCHIa BOJAOPOAA C IOMOUIBIO karanu3oB. HaOmionaTe ngemoHcTpupyemsbie | 8
HEOPraHMYECKUX KaTalu3aTopoB U U CaMOCTOSITENIbHO TPOBOJUMBIE OIIBITHI.
MIPUPOIHBIX OOBEKTOB, COJEPIKALINX HabnmiogaTth  XMMHYECKHE  peakiuu U
Karanasy. OTHCHIBATh UX C MOMOIIBIO POJHOTO SI3bIKA
JlaGopaTropHbIii ONBIT 26. u s3pika xumud. CoOnrojaTh MpaBwiia M
Karanmutuueckoe pasliokeHue MIPUEMBI 0e30macHo paboThI c
IIEPOKCHIa BOAOPOAA XUMHYECKHUMH BEILECTBAMU u
1a60paTOPHBIM 000PYIOBAHUEM
OOpatumpie peakuh. XHUMHYECKOE XapakTepu3oBaTh XMMUYECKOE paBHOBECHE. | 2
paBHOBecue. KoHcTaHTa paBHOBECHS CpaBHHMBaTh 00OpaTuMble W HeoOpaTUMBIE | 5
peakuuu.  XapakTepu3oBaTb  KOHCTaHTY | 7
paBHOBECHS KaK KOJIMYECTBEHHYIO | &8
XApaKTEPUCTHKY IIOJOKEHUS XMUMHYECKOIO
paBHOBECHS
[Tpuniun Jle [Tarenbe. ®opmynupoBats npuHiun Jle Ilarense. | 1
PaBHOBeCHBIE COCTOSIHHSA: XapakTepu3oBaTb ~ THUIIBI  PaBHOBECHBIX | 2
YCTOMYMBOE, HEYCTONYMBOE, CUCTEM. OOBsCHATD 3aBHUCHUMOCTB | 3
0e3pa3iInyHoe. CwMmerenue IIOJIO)KEHUS XHMHYECKOTO paBHOBECHS OT | 4
XMMHMUYECKOTO  PAaBHOBECHA O] pasnnuHbiX  QakrtopoB  IIpenckasbiBath | 5
JEUCTBUEM pPa3IMYHbIX (PAKTOPOB: HaIpaBJICHUE  CMEIIEHHUA  XUMMUYECKOro | 6
KOHLEHTPALlUU  pEareHToB  WIN paBHOBECHsI IIpU M3MEHEHMM  YCIIOBUH | 7
IIPOJYKTOB ~ pPEaKLMH, JIaBICHUS, OpoBeleHUsT ~ 0o0OpaTUMONW  XMMMYECKOH | 8
TeMmreparypsl.  Poiap  cMenieHus peakuuu. HaGmonate JeMOHCTpHpyeMble
paBHOBECHUS B  TEXHOJIOTMUECKUX onbIThl. HabmogaTh XMMUUYECKHE peakiy U
mpoueccax. OTIMCBHIBATh UX C I10- MOILIBIO POJHOTO SI3bIKA
JemMoHcTpanum. 3aBUCHUMOCTh U S13bIKa XUMHU
MIOJIOKEHHUSI PAaBHOBECUSI B CHCTEME
2NO2 — N>0O4 0T TeMIiepatypsl
IIpakTnueckass paGora Ne 9. Pemenune »skcnepuMeHTanbHBIX 3afad Ha | 1
«CKOpOCTh XMMHYECKHX pEaKLHH. omnpeneneHue (akTopoB, BIMAOIIUMX Ha | 2
XHWMHUYECKOE PABHOBECUEY CKOPOCTb ~ XHMHYECKOM  peakumun U | 3
M10JIO’KEHNE XUMHUYECKOTO PaBHOBECUS 4
[IpoBOIMTE XMMHYECKMH SKCHEPUMEHT MO | 5




omnpeneNneHro  (aKkTOpoB, BIMSAIOMIUX Ha
CKOpOCTb ~ XMMHMYECKOM  peakuuun U
MOJIOKEHHE  XMMHUYECKOTO  PaBHOBECHS.
HccnenoBate  ycimoBus, BIMSAIOLNIME Ha
CKOpOCTh XUMUYECKOH peaKIuu.
HccnenoBaTe  ycnmoBusi, BIMSAIONIME Ha
MOJIOKEHHE  XMUMHUYECKOTO  PAaBHOBECHS.
Habnronate 1 ONMUCHIBaTH CaMOCTOSTEIHEHO
IPOBOJIUMBIE OIBITHI C ITOMOMIBIO POJIHOTO
S3bIKA W SI3bIKA XUMUU. JlenaTh BBIBOJIBI 1O
pe3yabTataM  IMPOBEIACHHBIX XUMHUYECKHUX
onbiToB. CoOntofaTh mpaBuia U MPUEMBI
Oe3omacHOi  pabOTBI C  XUMHUYECKHUMHU
BEIL[ECTBAMU u 1a00PaTOPHBIM
000py/T0BaHHEM

~N

HNounoe MPOU3BEINECHNUE BOJIBL.
Bonopoansrit OoKa3aTelb (pH)
pactBopa. Pacuer pH pactBopoB
CWJILHEIX KUCJIOT U IIEJIOYen

XapakTepu3oBaTh HOHHOE TIPOU3BEACHHUE
BO/JIbI, BOJIOPOIHBIN NOKa3aTenb. [IpoBoauTs
pacuer pH pacTBOpPOB CUJIBHBIX
3JEKTPOJIUTOB. DKCNEPUMEHTAIBHO
OTIPENETATh KUCIOTHOCTh CPEJIbI Pa3IMIHBIX
pacTBOpOB, B TOM 4YHCIIe U B OBITY.
JleMoHCTpHpOBATh 3HAHUE MTPABUI OKA3aHUS
MEepBOM TIOMOIIM TMPHU TOTAJAHUN Ha KOXY
pacTBOPOB C BBICOKMM M HU3KMM pH

0NN B W

KoncranTsel agucconuamuy  ciaObIX
AIEKTPOJIUTOB.

XapakTepu3oBaTb XHUMHYECKOE PaBHOBECHE
B pactBopax. Ompenensitb  MOHATHUS
«KOHCTaHTa  JUCCOLIMALIUNY»,  «CTENEeHb
JCCOLIUAIINY, «IIPOU3BEICHNE
pacTBOpUMOCTH». Vcronp30BaTh KOHCTAHTHI
JUCCOLIMAllMU JUIsl pacueTa pPaBHOBECHOTO
coctaBa pacTBOpoB. [IpoBoUTH pacueTsl MO
XUMHYECKUM (popMylaM U ypaBHEHUSIM

T"anpBannueckuit
npumepe
XUMHAYECKHE

meMeHT  (Ha
anemeHta  JlaHuams).

UCTOYHUKHA  TOKa:
rajibBaHUYECKUE DIIEMEHTHI,
AKKyMYJISTOPBI u TOILTMBHBIC
AJIEMEHTHI. DIEKTPOXUMUYECKUI Psijl
HaIpsHKEHUH (aKTUBHOCTH)
METaJJIOB.  DJEKTPOJHM3  BOAHBIX
pPacTBOPOB JICKTPOJIUTOB.

OOBICHATH MPUHIIUIT NEUCTBUSA
raJbBaHUYECKOTO 3JIEMEHTa, aKKYMYJIATOpa.
XapakTepu3oBaTh XUMHYECKHE HCTOYHHUKH
Toka. Omnpenensitb MOHATUS «aHOI» U
«KaTO/I». XapaKTEePU30BaTh JIEKTPOJIU3 KaK
OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIN
npoIiecc. OOBACHATE MIPOIIECCHI,
MIPOTEKAIOIINE MPHU SJIEKTPOJIM3E PACIUIABOB
U PpacTBOpoB. PackpbIBaTh NPaKTHYECKOE
3HAUYEHHE JIEKTPOJIM3A.

O NP WO W~

Oo6o0u1arorniee MOBTOPEHUE MO TEME
«TeopeTrueckre OCHOBBI XUMHI

Pemenune 3aja4 u
yIpaxHEHHH, MTO3BOJISIOIINX
CHUCTEMAaTU3UPOBATH H 0000IIUTh
MOJIy4YeHHbBIC 3HAHUS 1o TemMe
«TeopeTnyeckne OCHOBBI XUMHM»

CocCTaBIATh CpaBHHUTEIIbHBIC U
oboOmaronue cxemsl. [IpoBOAUTE pacdeTs
M0 XUMUYECKHUM GopMyiaM U ypaBHEHHSIM
peakiuii. OCyIIECTBIATh MO3HABATEIHHYIO
pedIieKCHI0 B OTHOIIEHHWU COOCTBEHHBIX

BBITIOJIHCHHUC
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JOCTUKEHUH B IIpoliecce pelieHus yueOHbIX
Y IIO3HABATEJIbHBIX 3a1a4

KonTpoabnas padora Ne 3 o teme | 1 Kontpons 3Hanuit no reme «Teoperuueckue | 2
«Teopernyeckre OCHOBBI XUMUN» OCHOBBI XUMUN» 5

OcymiecTBisTh MIO3HABATENbHYIO | 7

pedIeKCHI0 B OTHOIICHWH COOCTBCHHBIX

JOCTHYKEHUH B Ipoliecce pelieHus yueOHbIX

Y TIO3HaBaTEJIbHBIX 3a/a4

TEMA 3. HEMETAJLJIbBI (31 yac)

Baxwuerimune KJaccesl | 1 Knaccudumnupoartsb Heopranuyeckue | 1
HEOPraHUYeCKUX BEILIECTB. BemectBa. O000mIaTh 3HAHWS W Jenath | 2
DneMeHThl MeTallIbl U HEMETaJlJIbl U BBIBOJIBI O 3aKOHOMEPHOCTSX W3MEHEHHUH | 3
ux mnosioxenue B Ilepuonnueckoit CBOWCTB HEMETAJJIOB B TIEpUOJaxX U rpymmax | 4
cucreme. biaropoaHsie (MHEpTHBIE) [Tepnognueckoit CUCTEMBI. | 5
razpl.  OOmas  XapakTepucTHKa XapakTepu3oBaTh oOurue cBoiicTBa | 6
2JIEMEHTOB I1aBHOW noarpynnsl VIII 0J1aropoTHBIX (MHEpPTHBIX) raszos. | 7
rpynmnbl. OcOOEHHOCTH XMMHUYECKHX [Iporno3upoBaThk cBOMCTBa BOAOpOJa U €ro | 8
cBoiicTB. [IpuMenenne 01aropoaHbIX COCMHEHUNM HAa  OCHOBE 3HAaHUH O
rasos. Bopopon. [Tonyuenue, [TepuonnueckoM 3akoHe. XapaKTepHU30BaATh
¢buznueckue u XUMHYECKHE HaXO0XJIeHHE B IpUpPOJE, CBOICTBa,
CBOMCTBa (peakuuu C MeTaljlaMu U OHMOJIOTHYECKYIO poJib u obnactu
HEMeTalIaMH, BOCCTaHOBJICHHE npuMeHeHus Bojaopoda. Habmogate wu
OKCHJOB U  cojeil). ['mapunsl OTIMCHIBATh IEMOHCTPUPYEMbBIE OTIBITHI
TomInBHBIE 27IEMEHTBHI.
JdemoncTpaumnu. ['openue Bogopoaa
lasorensr. O6miast xapaktepuctuka | 1 XapakTepru3oBaTh obmue cBoiictBa | 1
3JIEMEHTOB rilaBHOW moarpynmsl VII 3JIEMEHTOB VI TPYIIIbI TJIaBHOM | 2
rpynmnbl.  duszndeckue  CBOMCTBA noarpynmbl.  OOBACHATH  3aBUCUMOCTH | 3
MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH CBOWCTB BeEIECTB OT HUX cocraBa u | 4
WU3MEHEHUs OKHCIIUTEIbHOU ctpoeHusi. O000mare 3HaHUS W JAenaTh | S
AKTUBHOCTH rajioreHoB B BBIBOJIBI O 3aKOHOMEPHOCTSIX HU3MEHEHu# | 6
COOTBETCTBUU C HX IIOJIOKEHUEM B CBOWCTB  rajoreHoB.  IIporHosupoBats | 7
MIEPUOANYECKON Tabnuue. CBOWMCTBA HEWU3YYEHHBIX DJJIEMEHTOB U HUX | &
l"asloreHoBOIOpPOIBI — MOJIyYEHHE, COCMHEHUHM HAa OCHOBE 3HAaHUH O
KHCIIOTHBIE M BOCCTAHOBUTEJIbHBIC [lepuoanueckom 3aKOHE. OOBsACHATD
CBOWCTBA. ["asioreHoBO10POBL, B3aUMOCBSI3M  MEXAY HAxXOXICHUEM B
rajioreHOBOJOPOJIHbIE KUCIOTBI U UX npupojie, CBOMCTBaMH, OHMOJIOTHUECKOMN
COJIH. [lopsimok BBITECHEHUS polbl0 M O0IacTAMU  MPUMEHEHUS
rajoreHoB u3 pacTBOpOB M3y4aeMbIX BEILIECTB
rajioreHuJ10B
Xnop — NOJIy4eHHUE B |1 OOBACHATH 3aBUCUMOCTb CBOMCTB xJiopa oT | 1
MPOMBIIIIEHHOCTH M JIAOOPaTOPHH, ero crpoeHus. OOBACHATH B3aUMOCBS3H | 2
peakuuu C MeTallaMH W MEXIy  HaxoXICHHEM B  IpUpoxe, | 3
HEMeETaJUIaMH. B3anmoneiicteue CBOMCTBaMH, OHOJIOTHYECKOW polblo U | 4
XJlopa C BOJAOM M PpPacTBOpaMu obnactamMu IIPUMEHEHUS xjopa. | 5
LIEJI0YEH. XapakTepru3oBaTb ~ IPOMBIIIIEHHBIE U | 6
Hdemoncrpanun. Ilomydenue xiopa 1abopaToOpHbIe CMOCOOBI MOJIydyeHHs Xjopa. | 7
(ombIT B mpoOHpKe). Hccnenosath CBOMCTBa U3y4aeMbIX | 8

JlabopaTopHbIii OIBIT 1.
[lonyyenue xjiopa U U3Y4EHHE €rO
CBOMCTB

BemiecTB. HabmronaTh 1eMOHCTpUpyeMble U
CaMOCTOSITEIBHO ~ IIPOBOJAMMBIE  OIIBITHI.
HabGmtomate  XuUMMYecKHe  peakiuuu |
ONMCHIBATh MX C IIOMOIIBIO PYCCKOTO SI3bIKA




u s3pika xumuu. CoOnronaTe mpaBuiIa U

IPUEMBI 6e30macHoi paboThI C
XUMHYECKUMH BeIllECTBAaMH u
71a00paTOPHBIM 000y IOBaHHEM
Kucnoponssle coeauHenus xJjopa. XapakTepu3oBaTb CBOMCTBA KHUCIOPOAHBIX | 1
l'unoxnopurtsl, XJIOPATHI u CO€IMHEHUI xJiopa. ComnocraBusTh | 2
MepxJIopaThl KaK TUITHYHBIE XMMHYECKHE  CBOMCTBA  KHUCIOPOJHBIX | 3
OKHUCJIUTEIH. COeIMHEHUI xJjiopa C obmactsimu | 4
Jdemoncrpanun.  OKHCIUTENbHbBIE IPUMEHEHUSL. Wccnenosats  cBoiictBa | 5
CBOMCTBa pacTBOpa TI'HIIOXJIOpUTA M3y4aeMbIX BELIECTB. HaGnronats | 6
HaTpHsl. JEMOHCTPUPYEMbIE U CaMOCTOSITENIbHO | 7
JladopaTopubliii onbIT 2. CBOiiCcTBa MIPOBOIUMBIE OTIBITHI. HaGmrogats | 8
XJIOpcoAepKalluX 0TOeTuBaTeNen XUMUYECKUE PEaKlUd U OMHUCHIBATh HX C
MIOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA XHMHHU.
XmopoBojiopos, ~—  TIOJYYEHHE, OOBACHATH 3aBHCHUMOCTH CBOMCTB BemHIeCTB | |
KHUCJIOTHBIE U BOCCTAHOBHTEJbHbBIE OT MX cocTaBa U cTpoenus. [Ipornosuposats | 2
cBoiictBa. CousiHast KHUCIIOTa U €€ CBOMCTBa COEIUHEHUI Ha OCHOBE 3HAHUU O | 3
comu. KaudecTBeHHBIE peakuuu Ha [lepnonnueckom 3akoHe. XapakrepuszoBarh | 4
rajoreHua-uOHbI CBOWMCTBa  XJIOPOBOJOpOJAa W  COJSTHOM | 5
kuciaoTel.  ComocTaBisTh ~ XUMHUYECKHUe | 6
CBOWCTBAa  XJIOPOBOJOPOJA M  COJIAHOM | 7
KUCIOTHI ¢  00OJacTsMM  IpUMEHEHus. | 8
XapakTepu3oBaTh  TPOMBINUICHHBIE U
nabopaTopHbBIC CIIOCOOBI TTOJTYICHHS
COJISTHOM KMCJIOTBI
OcobGennoctn xumun ¢GrTopa, GpoMa O0o00mare 3HaHUS WM JedaTh BBIBOOBI O | 1
u nona. KauecTtBeHHast peakius Ha 3aKOHOMEPHOCTSIX ~ M3MEHEHUM  CBOMCTB | 2
non. IlpumeHeHHne TaJloOr€HOB M UX ragoreHoB.  [IpornosupoBath  cBolcTBa | 3
BOKHEHIINX COCTUHEHUHN. COEOUHEHMM Ha OCHOBE 3HaHmi o | 4
JemoncTpanuu. OnbITEI ¢ OPOMHOM Ilepuonueckom 3aKOHE. OOBsICHATD | S5
BOJIOM. 3aBHUCHUMOCTh CBOMCTB BeIIeCTB OT HX | 6
JlaGoparopubiii onbIT 3. CBoOiiCTBa cocTaBa U CTpoeHMs. XapaKTepus3oBath | 7
OpoMa, nojia U ux coJier cBoiictBa (ropa, OpomMa, wWoma W UX | 8
COCIMHEHUIN.  TOCTaBISATh  XUMUYECKUE
cBolicTBa (ropa, OpomMa, HOma H UX
COeIMHEHUN C 00JacTIMU TPUMEHEHHS.
HccnenoBaTh CBOICTBa M3y4aeMbIX
BemlecTB. Habmogath 1eMOHCTpUpYEMbIE U
CaMOCTOSITEIBHO ~ MPOBOAMMBIC  OTIBITHI.
Habmonate  Xxumuyeckue  peakiuud U
OTHCHIBATh UX C MOMOIIBIO POJHOTO SI3bIKA
u s3pika xumuu. CoOmronaTe mpaBuia U
IIPUEMBI 6e30macHoi paloTHI C
XUMHYECKUMHU BEIIECTBAMHU u
71a00paTOPHBIM 000PYIOBAaHUEM
IIpakTnueckas padora Ne 1. Pemenune skcnepuMeHTaNpHBIX 3amad Teme | 1
Pewrenne AKCIEPUMEHTATBHBIX «["anoreHs» 2
3amad 1o Teme «l anoreHs [IpoBOoaUTE XUMHUUYECKHI B3KCHEPUMEHT 1O | 3
MOJIYYEHUIO  XJIOPHJAa MarHus, WOAHOH | 4
BOJIBI, UICHTU(DHUIIUPOBAHHUIO WOHOB | 5
BOJOpOJa, HOAA, TalOTEHUA-UOHBI C | 6
IIOMOUIBIO Ka4yeCTBEHHBIX | 7




peaxuwmii. HabironaTs u OTHCHIBATH | 8
CaMOCTOSITEJIbHO TMPOBOJAUMBIE OMBITHI  C
MOMOIIIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH.
CobumoiaTh IpaBuIia U MPUEMBbI 0e30TacHO
paboThl € XMMHMUYECKHMMHU BEIIECTBAMHU U
71a00PaTOPHBIM 000PYJOBAaHUEM
DNeMEeHThl TOJArPYIIBl KUCIOPO/a. XapakTepu3oBaTh oOmme cBoiicTBa | 1
OO0mmast xapakTepUCTUKA SJIEMEHTOB XaJIbKOTEHOB.  OOBACHATH  3aBUCUMOCTH | 2
IJIaBHOM moarpynmnsl VI rpynmsl. CBOMCTB BELIECTB OT MUX cocTaBa u | 3
@u3nyecKkue  CBOMCTBA  IPOCTHIX cTtpoeHus. O000mare 3HaHWs W Aenath | 4
BEIECTB BBIBOJII O 3aKOHOMEPHOCTSIX HW3MEHEHHuH | 5
CBOMCTB  XayibkoreHoB. [IpornosupoBats | 6
CBOMCTBA HEHM3YYECHHBIX JJIEMEHTOB M WX | 7
COEMMHEHUA HAa  OCHOBE 3HaHWmii o0 | 8
[Teproanueckom 3aKOHE. OOBICHATE
B3aUMOCBSI3M  MEXKJY HaxOXJIECHHEM B
npupose, CBOMCTBaMH, OMOJIOTMUYECKOMN
posibl0 M o0iacTAMU  MPUMEHEHHUS
M3y4aeMbIX BEIIECTB
O30H KaK AJUIOTPOITHAS XapakTepu3oBaTh O30H KaK aJJIOTPONHYHO | 1
Mo U (UK KHUCJIOpoa. Moubukanuo kuciopoga. ComocTaBisTh | 2
[Tonygyenne o30Ha. O30H  Kak pOJb 030HAa B BEPXHUX M HWXKHHUX CIOAX | 3
OKHCJIUTEND. [lo3utnBHAs u atMocepbl.  OOBICHATH  3aBUCHUMOCTH | 4
HETaTUBHAs poJib 030Ha B CBOMCTB 030Ha OT €ro CTpOEHHus. | 5
okpyxkatomed cpene. CpaBHeHUE CpaBHHMBaATh CBOMCTBAa 030Ha W KHUCIOpoaa. | 6
CBOIMCTB 030Ha U KUCIOPOJa OOBICHATE B3aHlMOCBSI3H Mexay | 7
Hax0XJCHUEM B TPUPOJE, CBOWCTBaMH, | 8
OMOJIOTHYECKOW  POJIBIO u  obyacTsaMu
IIPUMEHEHHUSI 030HA
Bona w nmepokcua Bojopoda Kak XapakrepuzoBaTb BOAy M nepokcun | 1
BOJIOPOJHBIE COEIUHEHUS KHUCIOPO- BOJIOpOJA KaK BOJOPOJHBIE COCIWHEHHUS | 2
Jla — cpaBHeHHE CBOMCTB. [lepokcuy kucioposa. CpaBHMBATh CBOMCTBA BOABI W | 3
BOJIOpPOJAa KaK  OKHUCIHTEIb W nepokcuaa Bojaopoja. Xapakrepus3oBaTh | 4
BOCCTAHOBHTEIIb. [Tepokcuapl MEPOKCUJl BOJOpOJAa KAaK OKHUCIHUTENIb U | 5
METaJUIOB BOCCTAHOBUTEIb. Comnocransts | 6
XUMHUYECKHE CBOMCTBA MEPOKCUIA Bojopoaa | 7
¢ 001acTAMH MPUMEHEHUS 8
Cepa. Annorponus CephL. OOBACHATD NEKTPOHHOE CTPOSHUE MOJIEKY | 1
dusnueckue u XUMUYECKUE M3Y4YEHHBIX BEILECTB. OOBbscHATD | 2
CBOICTBa cepbl (B3aUMOJEHCTBUE C 3aBUCHUMOCTb CBOMCTB CEpBI OT €€ CTpOEHus. | 3
MeTaJlaMH, KHCIIOPOJIOM, XapakTepu3oBaTh BaxkHeimue ¢uznueckue | 4
BOJOPOJIOM, PacTBOPAMHU ILEIOYEH, U XUMHYECKHEe CBOMCTBa cepbl. OOBACHATH | 5
KHCTIOTAMH-OKUCIIUTEIISIMU). B3aUMOCBSI3M  MEXJAY HaxOoXJIeHueM B | 6
BsaumoneiictBue cepsl ¢ cynbpurom npupojie, CBOMCTBaMH, OHOJOTHYECKOH | 7
HaTpus c oOpa3oBaHUEM pONIbI0 W OOJACTSIMH TNPUMEHEHHS Cephl. | 8
THOCYNb(aTa HaTPHSL. XapakTepu3oBaTh  NIPOMBIIUICHHBIE U
demoncTpanun. IlnaBnenue cepsl. nabopaTopHble CHOCOOBI MOMYYEHHUS CEephI.
I'openne ceppl B  KHUCIOPOAE. Hab6mronats u OTIUCBIBATh
B3aumonelicTBue xenesa ¢ cepoit JIEMOHCTPUPYEMBIE OTIBITHI
CepoBoiopox — MOJIyYEHHE, OOBSACHATH 3aBUCUMOCTH CBOMCTB BemecTB | 1
KHCJIOTHBIE M BOCCTAHOBUTEJIbHBIC OT UX cocTaBa u cTpoenus. [Ipornosuposars | 2




cBoiictBa. Cynbhuabl. CBOMCTBAa COEIMHEHUI HAa OCHOBE 3HAHUU O | 3
JleMoHcTpanum. Tl'openue [Teproanueckom 3aKOHE. OO®bsacHATE | 4
CEpOBOAOPOA. Ocaxenue B3aMMOCBSI3M  MEXIYy HaXxoXXJIeHueM B | 5
cynb(umon NpUpOJIe, CBOWCTBaMH, OHOJIOTHYECKOU | 6
pompto W oOjacTAMH  TpUMeHeHus | 7
U3y4aeMbIX  BEHIECTB. XapaKTepu3oBatTh | 8
CrocoObI MOJTYy4CHUS " CBOMCTBA
u3ydaeMmbIX  BemiectB.  HaOmomate
ONMCHIBATh IEMOHCTPUPYEMbBIE OTIBITHI
CepHuCTBIi Ta3 Kak KHUCJIOTHBIN OOBSICHATL 3aBUCUMOCTL CBOKMCTB BemiecTs | 1
OKCHJ. OxucauTenpHble u OT MX cocTaBa U crpoenus. [Ipornosuposats | 2
BOCCTaHOBUTEJIbHbBIE CBOIicTBa CBOMCTBa COEIUHEHUI HAa OCHOBE 3HAHUU O | 3
CEpPHUCTOrO rasa. [Tonyuenue [Teproanueckom 3aKOHE. OObscusTh | 4
CEpHHUCTOTO rasa B B3aMMOCBSI3M  MEXIYy HaXxOXJIeHHeM B | 5
MIPOMBIIIJIEHHOCTH U JIabOpaTOpHH. npupose, CBOMcTBaMHM, OHONOrHYEcKOH | 6
CepHucTas KHCIOTa U €€ COJIH. posblo M oOiacTAMH  NpUMEHeHus | 7
JdemoHcTpaumnu. CgoiicTBa M3y4aeMbIX BEIECTB. XapaKTepu3oBaTh |
CEpHHUCTOrO rasa CIocoObI MOJTy4EHUs u CBOICTBa
u3ydyaeMblX  BemecTB. HabOmiomate U
OTIMCHIBATh IEMOHCTPUPYEMbIE OTIBITHI
Cepnbiit anruapua. CepHas KUCIOTA. OOBACHATD NEKTPOHHOE CTPOEHUE MOJIEKYNT | 1
CBoiiCcTBa KOHIICHTPUPOBAaHHOM U W3YYEHHBIX BEHIECTB. XapakTepu3oBaTh | 2
pa30aBlIeHHONW CEPHOW  KHUCIOTHI. BOKHEUIIIME XUMHUYECKHE CBOMCTBA CEpHOro | 3
[evictBue KOHIIEHTPUPOBAHHOM aHTuJIpuIa u CEepHO KUCHOTHI. | 4
CEpHOM KUCJIOTHI Ha caxap, METaJJIbI, ConocTaBiaTh  XMMHUYECKHME  CBOMCTBA | 5
HEMETaJLThI, CyIb(MUIBL. CEPHOU KUCTOTHI C 00JACTIMU MPUMEHEHHS. | 6
Tepmuueckas YCTOWYUBOCTh Uccnenosath CBONCTBA HU3y4aembix | 7
cyne(aroB. KadecTBeHHass peaxius BemecTB.  MpentudunupoBat  cepHyro | 8
Ha CEpHYIO KUCIIOTY U €€ COJIU. KACJIOTY M €€ COJM C  IOMOUIbIO
JdemoHcTpanmnu. JewcTBue Ka4eCTBEHHBIX peaKuuii. HaOmronarts
KOHLIEHTPUPOBAHHOMN CEpHO JEMOHCTPUPYEMbIE U CAMOCTOSTEIHHO
KHCJIOTHI Ha MEJTb M Caxapo3y. MPOBOJUMBIE OTIBITHI. Habmonats
JlaGoparopubiii onbIT 4. M3yueHue XUMHYECKHUE PEaKIMU M OINHCHIBATh HX C
CBOMCTB CEpHOM KHCIIOTHI U €€ CoJieit MOMOIIBIO POJIHOTO fA3bIKA M f3bIKA XUMHUHU.
CobmoiaTh IpaBuiia U MpUEMbl O0e30MacHON
paboThl € XUMHUYECKMMH BEUIECTBAMH U
71a00PAaTOPHBIM 000PYJOBAaHHEM
IIpakTuyeckass padora Ne 2. Pewmienne skcnepuMeHTanbHBIX 3amad 1o | 1
Pemenue AKCIEPUMEHTATbHBIX TeMe «XaabKOTE€HbI» 2
3a/1a4 1o TemMe «XalbKOTeHbI» [TpoBOIUTH XMMHYECKUN HKCHEPUMEHT MO0 | 3
uAaeHTU(UKaMK  HOHOB  BoJopona U | 4
Cynb(aT-uoHOB, XJIOPUI-UOHOB, M3YUYEHHUIO | 5
cBOMcTB  cynbutoB U cynb¢puaoB | 6
MeTtannoB. HaOmromate ©  omHCHIBATH | 7
CaMOCTOSITENIBHO TPOBOJMMBIE OIBITHI C | 8
MOMOIIIBIO POJHOTO $3bIKA U SI3bIKA XUMMH.
CobmnroaTh npaBuiIa U MpUeMbl 0€30MacHON
paboThl C XUMHUYECKMMH BEUIECTBAMH U
71a00paTOPHBIM 000pyIOBAaHUEM
BrinonHenue ynpaxHeHu 1Mo TeMam CocraBnaTh  ypaBHEHMs  peakumit, c | 1
«l"anorens» M «XaabKOTEHb», Ha MOMOUIBI0 KOTOPBIX MOXHO OCYIIECTBUTH | 2
COCTaBJICHUE YPABHEHMM pEaKLn, LIENIOYKH IIpEBpalleHUN BELIECTB. | 3




COOTBETCTBYIOIINX 3a/IaHHBIM OcyliecTBISATh pacyeTbl 0 XUMUYECKUM | 4
LETI0YKaM IIpeBpalleHuid. Pemienue ypaBHEHUsM. lcnonb3oBaTh  aJrOpUTMBI | 5
pacyeTHbIX 3aJa4 IO XUMHUYECKHUM MIPU PEILICHUH 3a/1a4 6
(dbopmynaM U ypaBHEHUSAM 7
8
DneMeHTbI MIOATPYIIIIBI asora. XapakTepu3oBaTh oOmme ceoucria | 1
OOmiass xapakTepuCTHKa TIJIaBHOU AIIEMEHTOB TOArpynmbl a3ota. OOBSICHATH | 2
noarpynns! V rpynnsl. @usnueckue 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX | 3
CBOMCTBA MPOCTHIX BEIIECTB coctaBa u crpoeHus. O000mars 3HaHus U | 4
JenaTh  BBIBOJBI O  3aKOHOMEPHOCTSX | 5
U3MEHEHUH CBOWCTB HM3y4aeMbIX BELIECTB. | 6
IIporHo3upoBare CBOWCTBA HEU3YYEHHBIX | 7
SJIEMEHTOB W HX COEAMHEHWN Ha OCHOBE | 8
3HaHud o  Ilepmoanyeckom  3akKoHe.
OOBICHATE B3alMOCBSI3HU MEXY
HaxOXJIEHHWEM B TIPUPOJE, CBOWCTBaMH,
OMOJIOTMYECKOM  pOJIbI0  HW  00JIaCTAMH
MPUMEHEHHUSI N3y4aeMbIX BEIIECTB
A30T u ero coeauHenus. CTpoeHue OOBICHATHL 3aBUCHMOCTH CBOMCTB a3oTa OT | 1
MOJIEKYNbl  a30Ta. dusnueckue u ero CTPOCHHSL. XapaktepusoBarth | 2
XUMHWYECKUE CBOICTBA as3ora. BOKHEWIME (U3UYECKHEe W XUMHUYECKHe | 3
[Tomyuenne azora B cBoiicTBa azota. ConmocTaByIsITh XUMHYeCcKue | 4
MPOMBIIIJIEHHOCTH U JIabOpaTOpHH. CBOMCTBa a30Ta ¢ O0JACTIMHU MPUMEHEHHS. | 5
Hutpusr OOBICHATE B3aNMOCBSI3U Mexay | 6
HaxOXJCHUEM B TPUPOJE, CBOWCTBaMH, | 7
OMOJIOTHYECKOW  POJIBIO u obmactsamu | 8
NPUMEHEHHsT  a30Ta.  XapaKTepu3oBaTh
MIPOMBIIIJICHHBIE ¥ JJA00paTOPHBIE CITOCOOBI
MOJTYy4YEeHHS a30Ta
AMMHaK —  €ro  IOJIy4€HHE, OOBACHATD 3aBHCHUMOCTh CBOWCTB amMmHaka | 1
¢buznueckue u XUMUYECKHE OT €ro CTPOEHHUs. XapaKTEepU30BaTb aMMHUAK | 2
cBoiictBa.  OCHOBHBIE  CBOMCTBa KaK  BOCCTaHOBUTENIb  XapakTepus3oBaTh | 3
BO/JIHBIX pacTBOpOB aMMHaKa. BaKHEHIIMe ¢U3NYecKue U XuMuyeckue | 4
AMMHak Kak BoccTaHoBuUTENb. Conn CBOWCTBA aMMHMaKa U COJIEd aMMOHHSA. | 5
aMMOHUSL. IloBenenue coJien ComocTaBnaTh  XMMUYECKHE  CBOMCTBa | 6
aMMOHUSA npu HarpeBaHuHu. aMMuaKka M cojieii aMMOHHus ¢ obOnacTsmu | 7
KauectBenHass peakuusi Ha HOH MIPUMEHEHUS. XapakrepusoBaTh | 8
amMoHus. [Ipumenenne aMmmuaka. IMPOMBIIIJICHHBIE  CIIOCOOBI  TOJyYSHHS
JdeMoHcTpanum. PactBopenue aMMHMaKa. UccnenoBath CBOMCTBA
amMuaka B Boje.  OCHOBHbIE M3y4aeMbIX BEILECTB. Habmonats
CBOMCTBA pacTBopa aMMHaKa. JEMOHCTPUPYEMBIE U CaMOCTOSITEIBHO
Karanutuueckoe OKHCIIEHUE MIPOBOIUMBbIE OTIBITHI. Habmonats
aMMHaKa. XUMUYECKHE PEaKUUU U ONHUCHIBATh HX C
JlabopaTopHbiii onbIT 5. M3ydyeHue IIOMOIIBIO POIHOTIO A3BIKA U A3bIKa XUMUH.
CBONCTB BOJTHOTO pacTBopa CobmoiaTh IpaBuIia U MPUEMbI Oe30TacHO
aMMHaKa. paboThl € XUMHUYECKMMH BEUIECTBAMH U
JladopaTopHbiii onbIT 6. CBoiicTBa 1a060pPaTOPHBIM 000PYIOBAaHUEM
COJIEM aMMOHMUS
IIpakTnueckas padora Ne 3. Pemenune »skcnepuMeHTanbHbIX 3azad 1o | 1
«IlonyueHne amMmuaka U H3y4YeHUE MOJYYCHUI0 aMMHMaKa W HU3Y4EHHUIO €ro | 2
€ro CBOWCTB)» CBOMCTB. IIpoBoauTh XUMHYECKUH | 3
SKCIIEPUMEHT MO TMOJIYyYCHHI0 aMMuaka u | 4




U3y4eHHI0 ero cpoiictB. HaOmomate u | 5
ONMCHIBATh CaMOCTOSATENIBHO IPOBOAUMBIE | 6
OTIBITHI C IIOMOILBIO POJIHOTO SA3bIKA U SI3bIKA | 7
xumun. CoOmronaTh TpaBuUiIa MU TMPHUEMBI | 8
Oe3omacHOi  pabOTBI €  XUMHUYECKUMU
BEILECTBAMH 51 71a00pPaTOPHBIM
000py/T0BaHHEM
Oxcuapl a3oTa, HUX MOJIY4YEHHE U OOBACHATD 3aBUCHMOCTb CBOWCTB OKCHJIOB | 1
CBOICTBA. Oxkcun azora (I). a30Ta OT UX cocTaBa u crpoeHus. O600mars | 2
Oxkwucienue OKCHJa azota (II) 3HAHUS Hu JIeNaTh BBIBOJIBI ol 3
KuciaopoaoM. Jlumepuszanus oxcuaa 3aKOHOMEPHOCTSIX ~ M3MEHEHUH  CBOMCTB | 4
azota (IV). Azotucras kuciora u ee U3y4aeMbIX BEIIECTB. XapaKTepu3oBaTh | 5
cosid. HUTpUTBHI Kak OKUCIHMTENN H Ba)KHEHIIINEe XUMUYECKHE CBOCTBA OKCUJIOB | 6
BOCCTAHOBUTEIIN. a30Ta, a30THCTOW KHCIOTBI M HHUTPUTOB. | 7
demoncrpauuu. Ilomyuenne okcuaa XapakTepru3oBaTb HUTPUTHI KaK OKHCIUTENN | 8
azota (Il) m ero oxucnenue Ha u BOCCTAHOBHUTEJIH. CormocTaBnsiTh
BO3JIyXe XMMHUYECKHE CBOICTBa OKCHJIOB a30Ta H
HUTPUTOB C OOJacTIMH  NPUMEHEHUS.
HaoOmronars u OINCHIBATH
J€MOHCTPUPYEMBbIE OTIBITHI
A30THas KuciaoTa — (U3NYECKUE U XapakTepu3oBaTh BaxkHeWmue ¢uznueckue | 1
XUMUYECKHNE CBOMCTBA, IOJIyYECHHE. U XMMHUYECKHE CBOWCTBA a30THOW KHUCIIOTHI | 2
A30THasg KHUCJIOTa KakK OKHCIIHMTENb W HUTPATOB. XapaKTepu30BaTh OTHOLIECHHE | 3
(oTHOIIEHWE A30THOM KHCIOTHI K A30THOM KHUCJOTHI K MeTajiaM, OOBSCHATH | 4
MeTauiam u HEMeTaIam). 3aBUCUMOCTh TPOJYKTa BOCCTAHOBJICHHMS | 5
3aBUCHMOCTh MIPOJIyKTa A30THOW KHUCIIOTHI OT aKTUBHOCTU MeTaia u | 6
BOCCTaHOBJICHUSI Aa30THOM KHCIIOTBI KOHIeHTpauuu Kuciotel. ComoctaBisats | 7
oT aKTUBHOCTH MeTala | XMMHMYECKHE CBOMCTBA a30THOM KHCJIOTHI U | 8
KOHIIEHTpAallMl KUCIOThL. Hutpartsl, HUTPATOB € O0OJacTsIMH  IPUMEHEHHS.
ux (Qusmueckne U  XUMHYECKUE XapakTepu3oBaTh  CIHOCOOBI  MOJYYEHHS
CBOMCTBa (OKUCIHUTEIbHBIE CBOWCTBA a30THOU KHucHoThl. HabmonaTe 1 onuckiBaTh
U TepMHUYECKass  yCTONYMBOCTH), JEMOHCTPUPYEMBIE OIIBITHI.
IIPUMEHEHHUE.
Jdemoncrpauuu. JleiictBue azoTHOH
KHCJIOTHI HA ME/lb
@ochop u ero  COeAMHEHUS. XapakTepu3oBaTh ajutoTponHseie | 1
Amnorponus pochopa. dusnueckue moaudukanuun  gochopa.  CpaBHuUBATH | 2
cBoiictBa (dochopa. Xumuueckue OeIbIi u KpacHBII docdop. | 3
cBoiictBa (ocdopa (peakuuu ¢ XapakTepu3oBaTh BaxkHeimue ¢uznueckue | 4
KHCIJIOPOJIOM, rajoreHamu, U xumuyeckue  cBoictBa  docdopa. | 5
MeTaJllaMH, CJIOKHBIMU ComnocraBisATh ~ XMMHUYECKHE  CBOMCTBa | 6
BEILECTBAMU-OKHUCIUTEISMH, dochopa c 0b61acTAIMU IPUMEHEHUS. 7
IeJI0YaMH). [Tonyuenune U 8
npuMeHenne ¢ocgpopa. DochuH.
dochunsl.
dochopHbIit AHTUAPHIIL. XapakTepu3oBarh BaxHenmme ¢uznueckue | 1
OprodocdopHast u meradochopHas U XUMHMYecKHe cBoiicTBa  ¢ochopHoro | 2
KHCIIOTBl M uX coiu. KauecTBeHHas auruapuaa,  ¢ochopHeIx  KUCIOT M | 3
peaxkuus Ha optodocdarsl. ¢ochato.  ComocraBnath  Xumuueckue | 4
Paznoxenue optodochopHoii cBoiicTBa oCHOPHBIX KUCIOT U UX coJiel ¢ | 5
kucioTel. Ilpumenenue ¢ochopHoi obOnactsmMu  mpumeHenus.  HabGmiogate | 6
KHCJIOTHI U €€ costeld. buonornueckas JEMOHCTPUPYEMbIE XMMHUYECKHE peakuuu u | 7




pouiib ocdartos. OTIMCHIBATh UX C MOMOIIBIO POJHOTO S3bIKa | 8

JdemoncTpauuu. B3saumoneicrsue U SI3bIKA XUMUH.

(docdopHOTo aHTUAPUAA C BOJIOH

IIpakTnueckass padora Ne 4. Pemenune »skcnepuMeHTanbHbIX 3azad 1o | 1

Pemenue AKCIIEPUMEHTAIIbHBIX TeMe «DJEMEHTHI TIOATPYIIIBI a30Ta 2

3ajad = 1o TeMe  «OJIEeMEHThI [IpoBOaMTH XUMHUUYECKHI SKCHEPUMEHT M0 | 3

MOATPYIIIBI a30Ta» UIACHTH(QHUKAIIMA HOHA aMMOHHUsA, Qocdart- | 4
HOHA, HCCIIEJOBAHUIO CBOKMCTB a30THOH H | 5
docopHOl  KHCIOT, CoJieH aMMOHHS. | 6
Habntonate ¥ omuchiBaTh CaMOCTOSATENBHO | 7
IPOBOJAMMBIE OMBITHl C MOMOIIBIO POJHOTO | 8
s3bIKa U si3bIKka XxuMuu. CoO01aTh paBuiia
U mpuembl  Oe3omacHOM  paboOThl €
XUMUYECKUMHU BEIIECTBAMHU u
71a00paTOPHBIM 000PYTOBAHUEM.

OO0mrasi XxapakTepUCTHKA JIEMEHTOB OOBACHATH 3aBUCUMOCTB CBOMCTB yriepoaa | 1

raBHoM moarpynmnsl [V rpynmsl. OT €ro CTpoeHus.  XapakTepu3oBaTb U | 2

VYraepoa. Amnorponus —yriaepoja. CpaBHUBATh aJIJI0O TPOTHBIE MOAUGUKAINHU | 3

CpaBHEHME CTPOEHHSI M CBONCTB yriaepona. XapakTepu3oBaTh BakHenmmue | 4

rpadputa u anmasza. DymiepeH Kak ¢uznyeckue UM XUMHUYECKHE CBOMCTBA | 5

HOBast MOJIEKYJIIpHast dbopma yriaepoaa, KapOUI0B. ComnocraBnsts | 6

yraepoga.  YTrojib:  XUMHYECKHE XMUMHYECKHe  CBOMcTBa  yriepona u | 7

CBOICTBa, MOJIY4YeHHE U IPUMEHEHUE KapOUgoB ¢  o0nacTIMU NOpUMEHEHus. | 8

yrisa. Kapounel. ['maponus kapOuma HaOimronars u OIIKCHIBATH

Kamplusi M KapOuaa allOMHHUSL JEMOHCTPUPYEMbIE MaTepUAIbI.

KapOunpl mepexogHbIX MeETaioB

(keme3a, xpomMa ® JAp.) Kak

CBEPXIIPOYHbIE MaTEPUAJIbL.

demoncTpanuu. O6pasnpl rpadura,

arMasa

Okcuael  yriepojga. Yroiab W XapakTepu3oBaTh BakHeWmue duzndeckue | 1

YrapHbIi ra3 Kak BOCCTaHOBUTEIIU. U XUMHYECKHE CBOMCTBA COCIMHEHMI | 2

Peakuus yrapHOTO rasa c yriaepoaa.  CpaBHHMBaThb  CTpoeHHEe U | 3

paciuiaBamMu  menoyed.  CuHTE3 CBOICTBa YIJIEKHCIIOTO M yrapHoro rasos. | 4

dbopmuatoB. OOpazoBaHHe yrapHOTO ConocTaBiarh  XMMHUYECKHME  CBOMCTBA | 5

ra3a Mpu HEMOJIHOM CrOpPaHHH YTIIA. coelMHEHUN  yrimepoga ¢ obOmactsamu | 6

buonornueckoe AEUCTBUE YrapHOIO TIPUMEHEHHS. Wnentudurmmponats | 7

raza. [lomyyenne u npHUMEHEHUE KapOOHAT- HOHBI C MOMOIIBIO KAUeCTBEHHBIX | 8

YrapHoOro Tras3a. YTJEKHUCIbId Tra3: peakuuii. Uccnenosats CBOICTBa

MOJIyueHUE, XHMHUYECKHE CBOMCTBA U3y4aeMbIX BEIIECTB. Habmonars

(B3auMoelicTBUE YTIIEKUCIOro Tras3a JEMOHCTPUPYEMbIE U CAMOCTOSATEIHHO

C BOJAOW, IIENOYaMH, MarHuem, MIPOBOIUMBbIE OTIBITHI. Habmonats

MEePOKCHJIAaMU METaJIOB). YTOJbHAs
kucinota u ee conu. KapOoHaTsl u
TUAPOKApOOHATHI: X TOBEACHUE TIPU

HarpeBaHUH. JdeMoHcTpanum.
I'openne yrapHoro rasa. TymeHue
IJIaMEHH YIJIEKUACIIBIM ra3oM.
Pasnoxenue Mpamopa.
JlabopaTopHbIii OnbIT7.
KauecTBeHHas peaxkuus Ha

KapOOHAT-UOH

XMMUYECKHE peaKkIUl W ONHUCHIBaTh UX C
MIOMOIIIbIO POJIHOTO SI3bIKA M SI3bIKA XUMHH.
CobmnroaTh npaBuiIa U MpreMbl 0€30MacHON
paboThl € XMMHMYECKMMM BEIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM.




Kpemnuuii. dusnueckue 51 OOBACHATH 3aBUCUMOCTb CBOWCTB KpeMmHus | 1
XMUMHMUYECKUE CBOWCTBA  KPEMHHMSL. OT €ro CTpoeHus. XapaKTepu3oBaTh | 2
Peakuyn ¢ yraem, KHCIOpPOIOM, BaKHEHIMEe QU3NYECKUE M XUMHYECKUE | 3
XJIOpDOM,  MarHueM, pacTBOpaMu cBolicTBa KpeMHHMsI. CONOCTaBIIATh CBOMCTBA | 4
uiesnouen, cepoBoaoposioM. Cuian KPEMHHUS c oOnacTsMu TPUMEHECHUA. | 5
— BOJIOPOJHOE COEMHEHNE Hab6monate u OTUCHIBATh | 6
kpemHus. Cunmuuuael. [lomyyenue u JEMOHCTPUPYEMbIE MaTEpUAIIbI. 7
[IPUMEHEHHE KpEMHUSL. 8
Jemoncrpanun. O0pasipl KpeMHUs
Oxcup xpemnus (IV), ero crpoenue, Xapakrepu3oBarh BaxHenmmue (uznyeckue | 1
¢busnueckue u XUMUYECKHE U XUMHUYECKHE CBOMCTBA COEIMHEHUH | 2
CBOICTBa, 3HA4YCHHE B NPUPOJEC U kpemHusi. CpaBHUBATh CTPOCHHUE U CBOMCTBA | 3
npuMeHeHne. KpeMHueBble KUCIIOTHI yriaekucnoro raza u okcuga kpemuus (IV). | 4
U UX coyu. ['MIponu3 CUIMKAaTOB. ComocTaBiTh ~ XMMHUYECKHME  CBOMCTBA | 5
CunukaTHple MHUHEpaJlbl — OCHOBA COEMHEHUN  KpeMHus ¢  obnactsamu | 6
36MHOU KOPBbI. AJTFOMOCHIIMKATHI. IIPUMEHEHUS. HccnenoBate  cBoiicTBa | 7
JlabopaTopHblii ONbIT 8. u3ydaembpix  BemiecTB.  HaOmiomate u | 8
WcnpiTanue  pacTBopa  CHIIMKaTa OTHCHIBATh CaMOCTOSITENIbHO IPOBOJAUMBIE
HATPHSI HHIAKATOPOM. onbITel. HabmonaTe XuMuuecknue peakiuu u
JlabopaTopHblii ONBIT 0. OTHCHIBATh UX C MOMOIIBIO POJHOTO SI3bIKA
O3HaKOMJICHHE C obpasmamu u s3pika xumud. CoOnrojaTh MpaBwiia M
MIPUPOIHBIX CUIIMKATOB pUEMBbI 6e3omacHoM paboThI c
XUMHUYCCKAMH BEIIIECTBAMH u
71a00paTOPHBIM 000PYIOBAHUEM.
O6oOmmatoriee MOBTOPEHHUE 1O TEME Pemenue 3a1a4 u BEIIIOJTHEHME | 1
«Hemerammbn»y yIOpaXHECHHH, MO3BOJISIONINX | 2
CHUCTEMaTHU3UPOBATH u 0000mwMTH | 3
NOJIy4eHHbIE 3HaHus 1o TeMe «Hemeramns» | 4
CocTaBiiarh CpPaBHUTEJIbHBIE ul| S
ob6o6mraronue cxeMbl. [IpoBoauTh pacuetsl | 6
0 XUMHUYECKHM (GopMylaM U YpaBHEHUSIM | 7
peakiuid. OCyIleCTBIATh MO3HABATEIbHYIO | 8
peduiekcHI0 B OTHOIIEHHWU COOCTBEHHBIX
JTOCTHKEHHI B Mpoliecce pelieHns y4eOHbIX
Y TIO3HABaTENIbHBIX 3a/1a4.
Kontponsnaas pabora Ne 1 mo teme KoHntpouib 3Hanuit no reme «Hemeramibn 2
«Hemeramnsn» Ocy1iecTBIATH MO3HABATENIbHYIO | 6
peduiekcHi0 B OTHOIIEHWU COOCTBEHHBIX | 7
JTOCTIKEHHH B Mpoliecce pelieHus yaeOHbIX
Y TIO3HABaTeNIbHBIX 3a]1a4.
TEMA 4. OGIIIUE CBOMCTBA METAJLJIOB (2 uaca)
OOumii 0030p AEMEHTOB-METAIJIOB. OOBACHATH 3aBHCUMOCTH CBOMCTB MeTaioB | 1
CrpoeHne u CBOICTBAa IPOCTBIX OT UX CTpOeHHs. XapaKTepu3oBaTh oOmue | 2
BEILIECTB-METAJIJIOB. XMMHYECKHE CBOMCTBA METauIOB  Kak | 3
DNEeKTPOXUMHUYECKUI pan BOCCTAaHOBUTEJEH Ha OCHOBE CTpOCHHS HX | 4
HaMpsKeHUN METaJJIOB. aTOMOB u MOJIOKEHUS B|S
Mertannuueckue  KpHUCTAJUIMYECKUE ANEKTPOXUMUYECKOM Py HampsbKeHuid | 6
pewmerku. [lonydyeHne u npumeHeHue metainoB.  [IporHo3upoBaTh  CBOWMCTBA | 7
METaJlJIOB. JemMoHcTpanum. HEU3YYEHHBIX DJIEMEHTOB U UX COEIMHEHUM | 8

Komnexkuust metamioB. Kosuiekmus
MUHEPAJIOB U Py

Ha OCHOBE 3HaHHM O HepI/IOI[I/I‘-ICCKOM
3aKOHC. XapaKTepnsoBaTL CIIOCOOBI
MOJIY4CHUA MCTAJJIOB U3 pyd U MHUHCPAJIIOB.




HaoOmronats u
JIEMOHCTPUPYEMBIE KOJIEKLINU.

OIIMChIBATH

CmnaBbl. XapakTtepucTuka Hauboliee XapakTepru3oBath OCOOEHHOCTH CIUTaBOB. | 1
U3BECTHBIX CILIaBOB. Xapaktepu3oBaTth Haumbonee HM3BECTHbBIE | 5
JdemoHcTpaumu. Komneknus criaBel. HaGmrogate u omwuceiBaTh | 7
«Kenes3o u ero craaBbl» JEMOHCTPUPYEMbIE KOJJIEKLIUH.
TEMA 5. METAJLJIBI ITJTIABHBIX ITIOAT'PYIIII (11 yacoB)
lenounsie METaJJIbL. Obmas | 1 XapakTepu3oBaTh oOmme cBoiictBa | 1
XapaKTePUCTUKA JIEMEHTOB TJIABHOM IEJTOYHBIX METAJLJIOB. OObsicHATD | 2
noarpynnsl [ rpynnel.  CBoiicTBa 3aBUCHUMOCTb CBOICTB ILIEIOYHBIX METAUIOB | 3
LIEJIOYHBIX METAJIJIOB. ot crpoenus. O00OmaTy 3HAHUS U jAenath | 4
Pacrio3HaBaHue KaTHOHOB  JIMTHS, BBIBOJIBI O 3aKOHOMEPHOCTSIX HW3MEHEHUu# | 5
HaTpust U Kaius. [lemoHcTpanum. CBOJCTB LIEJIOYHBIX MeTaoB. | 6
OxpamivBaHve IJIAMEHU  COJIAMU [Iporao3upoBark CBOWCTBAa HEU3YYEHHBIX | 7
LIEJIOYHBIX METAIIJIOB. JJIEMEHTOB U UX COEAMHEHMH Ha OCHOBE | 8
JlabopaTopHblii ONBIT 10. 3HaHuii o  IlepmogmyeckoMm  3aKoOHeE.
OxkpamuBanue IJIaMEHU OOBSICHATD B3aUMOCBS3HU MEXY
COEIMHEHUSIMH LEJTOYHBIX METANIOB HaX0XJEHWEM B TPHUPOJE, CBOWCTBAMHU,
OMOJIOTMYECKOW  POJIbI0 H  00JIaCTAMH
IPUMEHEHHS M3y4aeMbIX BEIIECTB.
NnentuduumpoBarh IIETOUHBIE Me- TaJlIbl
o 1BETy IulaMeHUu ux cojiedi. HaGmonate
JNEMOHCTPUPYEMbIE M CaMOCTOSTEIbHO
MPOBOJUMBIE onbiTel.  HaGmonath
XMMHYECKHUE pPEeaKIMH U OIHUCBIBaThb UX C
MOMOIUIBIO POJIHOTO fA3bIKA M S3bIKA XUMHUHU.
CoOmroaTh paBuiia U MPUEMbI 0€30TIaCHOM
paboThl C XUMHUYECKMMH BEIIECTBaMU H
71a00paTOPHBIM OTIHITOM.
Harpuit u xanuii — npeacraButenu | 1 OOBACHATH 3aBUCHMOCTb CBOWCTB HaTpus U | 1
IIEJIOYHBIX METAIJIOB. XapaKTepHbIe KaJusi OT WX CTpOCHHs. XapaKTepu3oBaTh | 2
peaxkuuu HaTpUs u KaJusl. Ba)KHEHIIINEe XUMUYECKHE CBOMCTBa Hartpus | 3
[lonyueHue IIETOYHBIX METALJIOB. u kanus. CpaBHMBaTh CBOWCTBA HaTpus U | 4
Oxcuapl M TMEpPOKCHABI HATpHUs U kaaus. OOBSCHATH B3aUMOCBSI3U MEXAY | 5
kamus. Conu Harpus, Kanus, HX HaXOXJEHHEM B TMpHUpPOJE, CBOWCTBaMH, | 6
3HAYEHUE B MPUPO/IE. OMOJIOTHYECKON  POJIbIO u obnactamu | 7
JdemoncTpanun. B3aumoneiictBue MPUMEHEHUS HaTpUs u Kamus. | 8
HaTpuss ¢ Bojoi. JlaGopaTopHblii XapakTepu3oBaTb ~ IPOMBILIUICHHBIE U
onbiT 11.  O3HakoMmieHHe ¢ nabopaTtopHbie CHocoObI TIOJTyYSHHUS
MUHEpalaMu u BaKHEHIIUMU HaTpusa. HaOmionaTe neMOHCTpHpyeMble U
COEIMHEHUSMHU IETOYHBIX METAJIIOB CaMOCTOSITEIBHO ~ MPOBOJAUMBIC  OITIBITHI.
HabGntomate  XxUMMYecKHE  peakiuu |
OTIMCHIBATh MX C IMOMOIIBIO PYCCKOTO SI3bIKa
u s3pika xumuu. CoOmroaaTe mpaBuia U
IIPUEMBI 6e301acHoi paloTHhI C
XUMHYECKUMHU BEIIECTBAMU u
71a00paTOPHBIM OIBITOM.
Coenunenus Hatpus u kanust. Comu | 1 XapakTepu3oBaTh BaKHEHIMe xumuyeckue | 1
HATpWsl, Kalusi, WX 3HAYCHHE B CBOMCTBAa COEITMHEHMH HATPUS M Kaius. | 2
xu3HM denoBeka. Coma W enkuid XapakTepu3oBaTh CONy M €IKMHA HATp Kak | 3
HaTp — BaXHEHWIIME COeANHEHUS BaKHEHIINE COEIMHEHUS HaTpus. | 4
HATpPHUSL. OOBSACHATD B3alMOCBSI3U MeXay | 5




JlabopaTopHbIii ONbIT 12. HaxX0XJEHUEM B IIpUpPOJE, CBOWCTBaMH, | 6
CBolicTBa COEIMHEHUHN IIETOYHBIX OMOJIOTUYECKON POJIbIO COEAUHEHUN HAaTpus | 7
METaJUIOB u kKanua. ComnocTaBisiTb  XUMHUYECKHE | 8
CBOMCTBA COEIMHEHUI HaTpus M Kauus C
obOmactssmMu  mpumenenus.  MccienoBatb
CBOMCTBa M3ydaeMbIX BeulecTB. Habmonars
U OIUCBIBATh CaMOCTOSITEJIBHO MPOBOAUMBIE
OTIBITHI C IIOMOILBIO POJIHOTO SA3BIKA U SI3bIKA
xumuu. CoOmrojarh NpaBUia U IMPUEMBI
Oe3omacHoi  pabOTBI C  XUMHUYECKHUMHU
BEUIECTBAMU U Ja0OPATOPHBIM OIBITOM.
OOmrasi XxapakTepUCTHKA JIEMEHTOB XapaxkTepu3oBaTh oOurue cBoiictBa | 1
rmaBHo moxarpynnel I rpynmel. 3JIEMEHTOB TJ1aBHOM noarpymnmnsl Il rpynmsr. | 2
bepummit, MarHui, OOBACHATH 3aBUCUMOCTD CBOMCTB | 3
L[EJI0YHO3EMEIIbHBIE METAJLIBL. 3JIEMEHTOB TiaBHOM moarpynmsl II rpynmsr | 4
AmpoTepHOCTH OKCHJIa u oT cTpoeHus. O000maTh 3HAaHUA U AenaTh | 5
ruapokcuaa  Oepmusa.  Okpacka BBIBOJIBI O 3aKOHOMEPHOCTSIX HU3MEHEHu# | 6
IJIAMEHU COJISIMU CBOWCTB 3JIEMEHTOB IIaBHOW moarpynnsl II | 7
L[EJI0YHO3EMEIIbHBIX METAJUIOB. TPYIIIBL. [Iporuo3upoBats CBOMCTBA | 8
JleMoHCcTpanum. OkxkpaivBanue HEU3YUEHHBIX 3JIEMEHTOB U MX COEIMHEHUN
IJIAMEHU COJISIMU Ha ocHoBe 3HaHuil o Ilepuognueckom
IeJI0YHO3EMETIbHBIX METAJUIOB. 3akoHe. OOBSCHATH B3aHMOCBA3H MEXKIY
JlaGoparopubiii onbIT 13. Okpacka HaxOXJEHUEM B TIPUPOJIC, CBOMCTBAMH,
IJIAMEHH COCIMHCHUSIMU OMOJIOTUYECKON  POJIbIO u obnactaMu
LICJIOYHO3EMEIIbHBIX METAJUIOB IIPUMCHEHHUS U3y4aeMbIX BEIIECTB.
WnenTnguuupoBaTts  IIEIOYHO3EMENIbHBIE
METaJJIbl 10  IBETy  IUIAaMEHH  HX
COEIMHEHUM. HaOmronars
JEMOHCTPUPYEMBIE U CaMOCTOSITEIBHO
IIPOBOJMMBIE OTIBITHI. HaGmronats
XMMHMYECKHE PEaKIMH U OIHUCBIBaTh UX C
IIOMOUIBIO POJHOTO A3bIKA U A3bIKA XUMHHU.
Cobmnronath paBuiIa U MpreMbl 0€30MacHON
paboThl ¢ XMMHMYECKMMM BEIECTBAMHU MU
71a00paTOPHBIM OIBITOM.
Marnuii, ero o0mas XxapakTepucTiKa OOBACHATH 3aBUCUMOCTh CBOMCTB MarHus | 1
Ha OCHOBE IIOJIO’KEHUS B OT €ro  CTpoeHus. XapakTepu3oBaThb | 2
Ileproauueckoii cucreMe 3JIEMEHTOB BaXHEHIIMEe (QU3MUECKUe U XUMHUYecKue | 3
J. 1. MenneneeBa U CTPOCHHUSA CBOMCTBA MAarHMs M €ro COeAUHEHHu. | 4
atromoB. Ilonydenue, pusnueckue u ComocTaBiiATh ~ XMMHUYECKHE  CBOMWCTBA | 5
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE MarHusi ¥ €ro CoeAMHeHu c¢ olbsacTtsamu | 6
MarHuss u ero coenuHeHuil. Comm [IPUMEHEHHUS. Hccnenosath cBoycTBa | 7
Mar"us, UX 3Ha4€HUE B NPUPOJE U u3yyaeMbIx  BemiecTB.  HaGmiomate u | 8
KU3HM 4esoBeka. JlaGopaTopHbli OIMCHIBATh CaMOCTOSITENIBHO ITPOBOJAUMBIE
onbIT 14. CBoiicTBa MarHust U €ro ONBITBl C TIOMOIUBIO POJHOTO fA3BIKA U
COEIMHEHU N s3pika  xuMuM. CoOnojaTe mpaBuwiIa |
IIPUEMBI 6e30macHoi paloThI C
XUMHYECKUMHU BEILLECTBAMU u
71a00paTOPHBIM OIBITOM.
Kanpui, €ro oOras Xapakrepu3oBarh BaxHenmme ¢uznueckue | 1
XapaKTepUCTHUKA Ha OCHOBE U XUMHUYECKHE CBOICTBA KalbLUsi WM €ro | 2
nonokeHuss B Ilepuonmyeckon coequHeHud.  OOBSCHATH  3aBUCHMOCTD | 3




CUCTEME 3JIEMEHTOB
J. . Menneneesa U CTPOCHHS
atromoB. [losyyenue, ¢pusnveckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
KaJblisi U ero coenuuenuid. Conu
KaJIbLIMSI, UX 3HAYCHHUE B MPUPOJE U
JKU3HU YelioBeka. JleMOHcTpamum.
B3anmopeiicTBue Kajaplus C BOJIOM.
JlabopaTopHblii ONbIT 15.
CBoiiCTBa COCTMHEHHI KaIbIUs

CBOWCTB  KalbIlUsI OT €r0  CTPOCHHSL.
ComocTaBisiTh XUMHUYCCKUEC CBOMCTBA
KaJblUsg M €r0 COCAMHEHUH C 00JacTIMu
npuMeHenus.  MccienoBaTth  CBOMCTBa
U3y4aeMbIX BEIIECTB. Habmonath
JEMOHCTPUPYEMbIE M CaMOCTOSTEIILHO
MPOBOJAUMBIE OIIBITHI. HaoOmronars

XUMHWYCCKHUEC pPCaKIMKM W OIIMCBIBATL HUX C
IMOMOIIBIO POJHOIO A3blKa W A3blKa XMMHU.
CobuoiaTh IpaBuiIa U MpUEMbI O€30MacCHOMN
pa6OTI>I C XUMHWYCCKHNMMU BCIICCTBAMU.

(e BEN e NV TN SN

XKectkocTh BOABI U CHOCOOBI €€ XapakTepu3oBaTh BHUIBI KECTKOCTH BOJBI. | |
YCTpaHEHHS. XapakTepu3oBaTb CIOCOObI  yCTpaHEHUs | 2
JlabopaTopHblii ONbIT 16. JKEeCTKOCTH BOJbI. HabmonaTe u onuceiBaTh | 3
KectkocTh BOMIbI CaMOCTOSITEIbHO ~ TPOBOJMMBIE  OTBITHI. | 4
HabGmonate  Xumuyeckue  peakuuu U | 5
OTIMCBHIBATh UX C TOMOIIBIO POJHOTO SI3bIKA | 6
u s3pika xumud. CoOmrojgaTh mpaBwiia W | 7
pUEMBbI 6e3omacHoit paboThl c|8
XUMUYECKUMHU BEIIECTBAMH "
71a00paTOPHBIM OTIHITOM
AmomuHnil. PacnpocTpaHeHHOCTh B OOBSICHATD 3aBUCHMOCTH CBOMCTB | 1
TIPUPOJIE, buznveckue u ATFOMUHHS oT ero CTpoeHus. | 2
XUMUYECKHE CBOMCTBA (OTHOIICHHE XapakTepu3oBaTh BakHeWIHe ¢Guzndeckue | 3
K KHCIIOPOJly, TAJIOT€HaM, PacTBOPaM U  XUMHUYECKHE CBOWICTBAa  amoMuHHMA. | 4
KHCJIOT U IIEJIOYCH, aTiOMOTEPMHUSI). ConocTaBiaTh  XMMHUYECKHME  CBOMCTBA | 5
[IpouzBoacTeo AIFOMUHUS. ATIOMUHUS € O00JacTsIMH TIpPHUMEHEHHus. | 6
[IpumeHeHne antoOMUHUA. XapakTepru3oBaTh MPOMBIIUICHHBIH CHIOCO0 | 7
JdemoHcTpaumnu. Konnexkus MOJTyYEHHUS AIIIOMUHUSL. Uccnenosats | 8
«AJIOMUHHAIY. [ImaBaenue CBOMCTBa M3ydaeMbIX BemiecTB. HaOmromarh
AIFOMUHHSL. B3aumoneiictBue JEMOHCTPUPYEMBIE M CaMOCTOSATEJIbHO
AIFOMUHHUS co LIEJI0YBO. IIPOBOINMBIE OTIBITHI. Habmonats
AnroMoTepMus. XUMUYECKHE DPEaKUUH U OIUCHIBATh HX C
JlabopaTopHbIii ONBIT 17. IIOMOLIBI0 POJHOTO fA3bIKA U SI3bIKA XUMHUH.
CBolicTBa aTlOMUHUSA CoOmroaTh paBujia U MPUEMbI 0€30TIacHOM
paboThl C XUMHUYECKHMMH BEIIECTBAMU H
71a00PATOPHBIM OIBITOM
AmdoTepHOCTh oKcuaa u XapakTepu3oBaTh BaXHEHIIME XUMHUYecKHe | |
rugpokcuaa  amomuHusa.  Conu CBOMCTBa COEIMHEHUI QNIOMUHUA. | 2
amtomunus. IlonHoe pasznoxeHue OOBACHATD B3aUMOCBS3HU Mexnay | 3
BOJIOW COJICH aIFOMUHHUS CO CIa0BIMU HaxoXJE€HUEM B IMpUpPOAE, CBOWcTBamH, | 4
JIBYXOCHOBHBIMU KHCIIOTaMHU. OMONIOTHYeCKOH POJIBIO COECIUHEHMH | 5
ANIOMHUHATBl B TBEPAOM BHUJE U B amoMuHus.  ComoOCTaBIATH  XUMHUYECKHE | 6
pacTBope. Kommnekchbie CBOWCTBA COEAMHEHWI  aTOMHHUS cl| 7
COCIMHEHUS ATFOMUHUSL. obnmactssmu  mpuMmeHeHus.  Hccremosath | 8
JlabopaTopHbIii OIBIT 18. cBOicTBa M3yyaeMbIx BemiecTB. Habmonath

CBolicTBa COEIMHEHNH aTFOMUHUA

U ONHCHIBATh CAMOCTOSITENILHO NPOBOIUMBIE
onbIThl. HabmonaTh XuMUUYECKHe peakiuy U
ONMCBIBATh UX C MOMOIIBIO POJIHOTO SI3bIKA
u s3pika xumuu. CoOmionaTh mpaBuwia U
IPUEMBI 6e30macHoi paboThI C
XUMHUYECKUMHU BElIeCTBAMHU u




71a60paTOPHBIM OTIBITOM

Pemenne 3amau u  BbImosiHeHue | 1 Brinonnenue ynpaxkHeHuil Ha coctaBieHue | 1
yOpaXKHEHHH 10 Teme «Merasuibl YPaBHEHUN peakiuil, COOTBETCTBYIOIIMX | 2
[JIABHBIX MTOATPYII» 3a/IaHHBIM ~ 1IETIOYKaM  TMpeBpalleHuid, 1o | 3
TeMe «MeTambl TJIABHBIX HOATPYII». | 4
Pemienne pacdeTHbIX 3a/1a4 M0 XUMHYECKUM | 5
dopMynaM U ypaBHEHUSIM 6
CocraBisTh  ypaBHEHHUs  peakuui, c| 7
MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH | &
LETIOYKHU MPEBPALICHUI BEIIECTB.
OcymecTBISITh pacyeTbl MO0 XUMHUYECKUM
ypaBHeHUsIM. Mcrnosib30BaTh  aJirOPUTMBI
NP PEIICHUH 3a]1a4
IIpakTuyeckass padora Ne 5. |1 Pemenue Ka4eCTBEHHBIX | 1
Pemrenue AKCIIEPUMEHTAIILHBIX OKCIIEPUMEHTAJIHBIX ~ 3a7ad 1o  Teme | 2
3a/1a4 1o TeMe «MeTabl TIIaBHBIX MOATPYII) 3
[IpoBoaNTH XUMHUUYECKHH SKCHEPUMEHT 10 | 4
UICHTU(UKAIIMM  BEIIECTB C IOMOINBIO | 5
KayeCTBEHHBIX PEaKlIU, MOJIYYEeHUIO0 cojieil | 6
METaJIJIOB IJ1aBHBIX noArpynn. Habmonate u | 7
OTIMCBHIBATh CAMOCTOSITEIHHO TIPOBOJIUMEIE | 8
OTIBITHI C TIOMOIIBIO POJTHOTO SI3BIKA U SI3BIKA
XUMUU. [lenaTh BBIBOABI IO pe3yJbTaTam
IIPOBEACHHBIX XUMHUYECKUX OTIBITOB.
CoOmroaTh paBuiia U MPUEMbI 0€30TIaCHOM
paboThl C XUMHUYECKMMH BEIIECTBaMU H
71a00paTOPHBIM OTIHITOM
TEMA 6. METAJJIbI IOBOYHBIX ITOAT'PYIIII (17 yacoB)
O6mas Xapaktepuctuka | 1 XapakTepru3oBaTh obmue cBoiictBa | 1
nepexoAaHsix  MetawuioB  [—VIII MEePEXO0IHBIX METaJIOB. OOBsICHATE | 2
rpynn.  OCoOEHHOCTH  CTPOCHUS 3aBUCUMOCTh CBONCTB MepeXoaHbIX | 3
aTOMOB  IEPEXOJHBIX  METaJUIOB. MeTaioB OT cTpoeHus. O0o0maTy 3HaHus | 4
OO6mue ¢uznyeckue U XUMHUYECKUE U Jienarb BBIBOABI O 3aKOHOMEPHOCTAX | 5
cBoricTBa. [I[puMeHeHne MeTaios M3MEHEHUN CBOMCTB MEPEeXOHBIX METAJUIOB. | 6
[IporHo3upoBath CBOHWCTBA HEHU3YYECHHBIX | 7
3JIEMEHTOB U HX COEAUHEHUN Ha OCHOBE | &
3HaHull o [lepuoanueckom 3akoHe
Xpom. duznueckue cBoiicTBa xpoma. | 1 OOBACHATH 3aBUCUMOCTH CBOMCTB Xpoma oT | 1
XUMHUYECKHME  CBOMCTBA  XpoMa €ero CTPOCHHSL. XapakrepusoBarthb | 2
(oTHOIIEHHWE K BOASHOMY Iapy, BakHelIMe ¢GU3NYecKue U XUMHUYECKue | 3
KHCIIOpOZly,  XJIOpY,  pacTBOpam CBOMCTBa Xpoma. ConocraBnsts | 4
kucnot). [lonydueHue U MpUMeEHEHUE XMUMHYECKHE CBOUCT- Ba XpoMa C 00nacTsaMu | 5
XpoMa. JdeMoHcTpanum. npuMmeHeHus. HaOmromate u  omwuchIBaTh | 6
B3anmopeicrteue xpoMa ¢ COJISTHOM JEMOHCTPUPYEMBIE OIIBITHI 7
KHCIIOTOM 6€3 ToCTyna Bo3ayxa 8
Coenunenus xpoma. HM3meHnenue | 1 XapakTepu3oBaTh BaXHEHIIME XUMHUYECKHe | |
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIX CBOMCTBa COEIMHEHUI xpoma. | 2
U KHCIIOTHO-OCHOBHBIX  CBOWCTB VYcranaBnuBaTh 3aBUCUMOCTh Mexay | 3
OKCHUJIOB M THAPOKCHUJIOB Xpoma C KHCJIOTHO-OCHOBHBIMU CBOMCTBAMH OKCUIOB | 4
pocToM CTENEHU OKHCJICHHUSL. U THUAPOKCHUJOB XpoMa U 3HAYECHHEM | 5
Am¢oTepHbIe CBOWCTBAa OKCHIA U CTENEHU  OKHUCJIEeHHUs. XapakTepusoBarh | 6
rujpokcuaa xpoma (II1). Oxucnenue amQoTepHbIe CBOMCTBA OKCHJIA u|’7




coneit  xpoma (II) B  xpomarsl. TUIPOKCHIA xpoma (III). OnuceiBath | 8
B3aumHble nepexojpl XpoMaToB U B3alMHbIE  IIEPEXOAbl  XpOMATOB U
JUXPOMATOB. Xpomartsl u JUXPOMATOB. HccnenoBats CBOMCTBA
JUXPOMAThI KaK OKUCIIUTEIH. M3y4aeMbIX BEILECTB. HaGnronaTs
JeMoHcTpanum. Ocaxnenue JEMOHCTPUPYEMBbIE U CaMOCTOSITEIbHO
TUIPOKCHUIA XpoMa (I1I) u [IPOBOAUMBIE OIIBITHI. HaGnronaTs
OKHCJIEHUE ero MEPOKCUIOM XMMHUYECKUE pPEaKLIMU U OIHUCBIBaThb UX C
BoJopoja. Pasznoxenue nuxpomara IIOMOUIBIO POJIHOTO fA3bIKA M S3bIKA XUMHUHU.
aMMOHMUSL. CoOmronaTh npaBuiia U MpUEMbl 0€30TIaCHOM
JlabopaTopHblii OIBIT 20. paboThl C XMMHYECKHMMHU BEIIECTBAMHU U
CBolicTBa COeIMHEHUI XpoMa 71a00PATOPHBIM OINBITOM
Mapranerr —  Qusnueckue Hu XapakTepu3zoBaTh BakHeWmue ¢uznueckue | 1
XUMHUYECKHUE CBOMCTBa (OTHOIIECHHE U XMMHUYECKHE CBOMCTBa MapraHua M ero | 2
K KHCIOPOIy, XJOpY, pacTBOpam coenuHeHu.  OOBACHATH  3aBUCHUMOCTH | 3
kucinot). [lonydyeHrne U npuMeHeHue CBOMCTB MapraHua OT €ro cTpoeHus. | 4
mapranua. Okeug mapranna (IV) kax ComocTaBnTh ~ XMMUYECKHE  CBOMCTBA | 5
OKHUCIIUTETh u KaTajau3aTop. MapraHiia U €ro COeMHEeHUui ¢ obmacTsamu | 6
[Iepmanranar KaJIus KakK NPUMEHEHHs.  XapakTepu3oBaTb  OKCUA | 7
OKHCJIUTENb. maprasrma (IV) Kak OKHCJIUTEND u| 8
JdeMoHcTpanuu. Paznoxenue KaTaqu3aTop, NEepMaHraHaT Kajaus Kak
MepoKcuaa BOJIOpOJIA oo OKHUCJIHATEND. Uccnenosarts CBOMCTBA
JeCTBUEM TMOKCUAA MapTaHIia. u3ydaeMblX  BemecTB. HabOmiomate U
JlaGopaTropHbIii OIIBIT 21. OIHCHIBATh JIEMOHCTPAIIMOHHBIE u
CpoiicTBA  Mapranma H©  €ro CaMOCTOSITEIBHO ~ IPOBOJAUMBIE  OIBITHI.
COEUHEHUN HaGmromath  XMMHMUYECKHE  peakmuu |
ONMCBIBAaTh UX C MOMOILBI POJHOTO S3bIKA
u s3pika xumuu. CoOmronaTe mpaBuia U
MIPUEMBI 0e30macHo paboThI c
XUMUYECKUMHU BEILIECTBAMH u
71a00PATOPHBIM OIBITOM
Keneso. Haxoxaenue B mpupoje. XapakTepu3oBaTh KEJIE€30 KaK XUMHUYECKHil | 1
3HaueHUe JKeje3a I OpraHu3Ma aneMeHT. OOBSCHATH B3aUMOCBSI3U MEXAY | 2
YEJI0BEKa. HaxOXXJEHUEM B IIPUPOJE, CBOMUCTBAMU H | 3
JlaGopaTropHbIii OIIBIT 22. OMOJIOTHYECKOU POJIBIO xKenesa. | 4
N3ydenune MUHEPAIIOB Kelie3a Uccnenosath CBOMCTBA HU3y4aeMmbIX | 5
BemlecTB. Habmogath W omucCHIBaTh | 6
CaMOCTOSITEIbHO ~ IPOBOJUMBIE  OMBITHI. | 7
CobmoiaTh paBuiia U MpUeMbl Oe3omacHol | 8
paboThl € XMUMHUYECKMMH BEUIECTBAMH U
71a00PATOPHBIM OIBITOM
®dusnueckue  CBOMCTBAa  JKeJe3a. XapakTtepu3oBaTh JKele30 Kak Impocroe | 1
XVUMHYECKHE  CBOMCTBA  XKele3a BELIECTBO. OOBsCHATD 3aBHCHUMOCTB | 2
(B3aUMOJIEHCTBUE C  KHCIOPOJIOM, CBOMCTB JKele3a OT €ro CTpoeHus. | 3
XJIODOM, CEpOH, yIrjieM, BOJOW, XapakTepu3oBaTh BaxHeWine Qusnueckue | 4
KHUCJIOTaMH, PAacTBOpaMH  COJIEl). U XMMUYECKHE CBOICTBa »kene3a, crocoObl | 5
CnnaBel  kKeie3a C  yIJIEPOAOM. ero nosydeHus. ConocTaBiATh XUMHUYECKUE | 6
[lonyuenune u NpUMEHEHHE XKeEJe3a. CBOICTBA keje3a ¢ 00NacTsIMU IPUMEHEHHs. | 7
Koppo3ust sxenesa U cHocoObl XapakTepu3oBaTb ~ IpollecC  KOppo3uu | &
3alUTBl  JKEJNE3HBIX M3AEIUN  OT xKeneza M CIOCOOBI 3alUThl Kene3a OT
KOPPO3HH. JeMoHcTpanum. KOPpO3UHN. Hccnenosath CBOICTBa
Komnekuust «Kene3o u ero cruiaBbi». u3yyaeMbIx  BemiectB.  HaGmomate u
JlabopaTopHbIii ONbIT 23. OIIUCBIBATh JEMOHCTPALIMOHHBIE u




CBolicTBa XxKene3a

CaMOCTOATCIILHO IMTPOBOJUMBIC OIIBITHI

Coenunenus xeneza. CpaBHeHUE XapakTepu3oBaTh BaxHEHIIME XUMHUeckue | |
KHCIIOTHO-OCHOBHBIX U OKHUCJIH- CBOMCTBA coenuHeHui xene3a. CpaBHUBATH | 2
TEJIbHO-BOCCTAHOBUTEIIBHBIX KHCJIOTHO-OCHOBHBIE W OKHUCJIHTENIbHO- | 3
cBOMCTB ruapokcuaa xenesa (II) u BOCCTAaHOBUTEJIbHBIE CBOMCTBA THapokcuia | 4
ruapokcuaa  okenesa (III). Comm xkenesa (I) w  ruapoxcunma xenesa (IID). | 5
xenesa (II) u xenesa (IIT). Metoast ComnocTaBiATh ~ XMMUYECKHME  CBOMCTBA | 6
nepeBoa couieit sxenesa (II) B comm COCIMHEHUN  Kene3a c obnactsamu | 7
xeneza (III) u o6parno. IlomHoe OpUMEHEHUs. XapaKTepu3oBaTb METOAbI | 8
paszioxeHue BOJIOM coseit nepesoja cosed xenesa (II) B comm
xene3a (111) co CITa0BIMU xkene3a (II) wm  oOparno. HaGmronath
JIBYXOCHOBHBIMHU KHCJIOTAMHU. JEMOHCTpUpPYeMbIe  OmbIThl.  HalmronaTh
OxkucIuTeNnbHbIC CBOMCTBA XUMUYECKUE PEaKIUd U ONHUCHIBATh HX C
coequaenuit xenesa (I111) B peakumsix TIOMOIIBIO POJHOTO SI3BIKA U S3bIKA
C BOCCTAaHOBUTEISAMH  (MOIUIOM,
CEPOBOJIOPOJIOM u MEJIBIO).
[nanugHple  KOMIUIEKCHI  JKele3a.
KadecTtBeHHbIE peaknuy Ha HOHBI
xenesa (II) u (II1). AemoncTpanum.
Ocaxnenne rugpokcuaa xenesa (II)
Y OKHCJICHUE €r0 Ha BO3/IyXe
Menb. Haxoxaenue B HOpUpOE. OOBICHATHL 3aBUCUMOCTH CBOMCTB Medu OT | 1
buonornueckas poisib. dusnyeckue u ee cTpoeHus. XapaKTepHu30BaTh BaXHEHIIME | 2
XUMHUYECKHE CBOMCTBA Menu bu3nYecKue U XMMHUYECKHEe CBOMCTBAa Meau | 3
(B3aMIMOJICUCTBHE C  KHUCIOPOJIOM, U ee COEIUHEHUIA. ComocTtaBiats | 4
XJIOPOM, cepoit, KUCJIOTaMU- XUMHYECKME CBOWCTBA MeAu U ee | S5
OKHUCIIUTEISIMH, XJIOPUIOM COoelMHEHUN C obsacTIMU NOpPUMEHEHUs. | 6
xenesa (I11)). [Tony4yenne u XapakTepru3oBaTh MIPOMBIITICHHBIC | 7
npuMeHenne  Memd. Okcuag © criocoObl  Tosmydenust Mmemu. HccnempoBath | 8
TUJIPOKCH]T Menu (ID). Comu CBOMCTBa M3ydaeMbIX BemiecTB. HaOmromarh
menu (I1). Menubiit KyIopoc. Y ONUCHIBATh CAMOCTOSITEIILHO ITPOBOIUMBIE
Ammvuakatel Memu (I) u memu (ID). onbIThl. HabmroaaTh XUMHYECKUE PEAKIIUU U
[Tonyuenue OKCHIa meau (I) OIUCHIBaTh MX C MOMOIIBIO POJHOTO S3bIKA
BOCCTaHOBJICHUEM TUIPOKCH/IA u s3pika xumuu. CoOnmronaTe mnpaBuia U
menu (II) rmokozoit.  Ilomyuenue MIPUEMBI 0e30macHoi paboThI c
xmopuga u  wommunma  mem (I). XUMHYECKUMHU BEIECTBAMHU u
JlabopaTopHbIii ONbIT 24, 71a060PATOPHBIM OIBITOM
CpoiicTBa Meau, ee CIUIaBOB U
COEeIMHEHUN
[IpakTnueckas  pabora No 6. Pemenune 3amay mo moyyueHUIO 3aJaHHBIX | 1
«[lonyyeHue MemHOTO Kymopoca. BEIIECTB (MEIHOTO KYyMOpoca U KEIe3HOTOo | 2
[TomyueHue xene3H0ro Kyrnopoca» Kyrnopoca) 3
[IpoBOAUTH XMMHUYECKUW SKCIEPUMEHT 1o | 4
MOJTY4YEHUIO 3a/IaHHBIX BEILIECTB. | 5
Habmtonate ¥ ommMchIBaTH CaMOCTOATENIBHO | 6
MPOBOJIUMBIE OIBITHI C TMOMOIIBIO POJHOTO | 7
A3bIKa M S3bIKa XUMUU. J[enaTh BBIBOJBI MO | 8
pe3ynbTaTaM MPOBEJIEHHBIX XHUMHUYECKUX
onbiToB. CoOniofaTh mpaBuia U TMPUEMBI
Oe3omacHOi  pabOTBI €  XUMHUYECKUMU
BEIIECTBAMU U JaOOPATOPHBIM OIBITOM
Cepebpo. dusnyeckue u OOBSICHATH 3aBHCUMOCTh CBOMCTB cepebpa | 1




XUMHYECKHE CBOICTBa
(B3aMOIEUCTBHE C CEPOBOJOPOJAOM
B IIPUCYTCTBUU Kucjiopoza,

KI/ICJIOTaMI/I-OKI/ICJII/ITeJISIMI/I) .
Ocaxnaenue oxcupa cepebpa mpu
JEHCTBUM IEJIOYM HA COJIH cepedpa.
AMMUAKaTHI cepebpa KaK
okucutenu. KauecTBeHHas! peakuus
Ha wWOHBI cepebpa. IIpumenenue
cepeOpa.

JleMoHCcTpaIUH. Brigenenue
cepeOpa M3 €ro coJyie AecCTBHUEM
Meau

OT €ro CTpoeHus. XapaKTepu3oBaTh
BOXHEUIINE (PU3MUECKHE U XUMUYECKHE
CBONCTBa cepebpa U €ro COCAMHCHHH.
ComocTaBiIsiTh XUMHUUYECKHE CBOMCTBA
cepeOpa M €ro COCIUHEHHWH C 00JacTIMU
IMPUMCHCHUS. Ha6JHOI[aTI) U OIINChIBAThH
JIEMOHCTPUPYEMBIE OIIBITHI
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3osi0T0. dU3NYECKHE U XUMUYECKHE OOBACHATH 3aBUCUMOCTh CBOMCTB 30J10Ta OT | 1
CBOMCTBA (B3auMoieiicTBUE c €ero CTPOCHHSL. XapaxTtepusoBatb | 2
XJIOPOM, «IapCKOM BOJIKOT»). BaOKHEWIIMEe (U3UYECKHEe W XUMHUUYECKHe | 3
OpPTOXJIOPOBOJOPOIHAS KHCJIOTA. CBOWCTBA 30JI0Ta M €ro COoeAWHEHHi. | 4
I'unpoxcun 3omo0ta (I1I1). Kommexcst ComnocTaBnaTh  XMMHUYECKHE  CBOMCTBA | 5
30J10Ta. Cr10coOBI BBIZIEIIEHUS 30JI0TA 30JI10Ta C oOnmactamn MpUMEHEHHU. | 6
u3 30JIOTOHOCHOM MOPOJIbL. XapakTepu3oBaTh  CHOCOOBI  BBIJICTCHUS | 7
[Ipumenenue 30510Ta 30JI0Ta U3 30JI0TOHOCHOW MTOPO/IBI 8
[unk. dusznyeckue U XUMHYECKUE OOBACHATH 3aBUCUMOCTh CBOWCTB IIMHKA OT | 1
CBOICTBa (B3aumMoielicTBHE c ero CTPOCHHUA. XapakTepusoBath | 2
rajoreHamMu, KHUCJIOpPOJOM, CEepoil, BOKHEWIME (U3UYECKUE W XUMHUYECKHE | 3
BOJIOM, pacTBOpamMu  KHUCIOT H© CBOMCTBA IIMHKA MW €ro coeauHeHuu. | 4
mienouen). [Tony4yenue u XapakTepu3oBaTh  CIOCOOBI  TOJY4EHHS | S5
MpUMeHEeHHe IUHKa. AMPOTEpHOCTH LWHKA. ComnocTaBnsTh xumuueckue | 6
OKCHJAa W THUIPOKCHUIA  IMHKA. CBOMCTBA IIMHKA H €ro coeauHeHuit c | 7
Baxwuerimune COJIH [MHKA. obmactamu  npuMmeHenms.  HccnepoBaTh | 8
JlabopaTopHbIii ONbIT 25. CBOMCTBa M3ydaeMbIX BeulecTB. Habmonars
CBoiicTBa IMHKA U €0 COEUHEHUHN Y ONKCBIBATH CAMOCTOSITENIBHO ITPOBOIUMBIE
onbITel. HabmonaTe XuMuueckue peakiuu u
OIMCBIBAaTh UX C MOMOILBI POJHOIO s3bIKA
u s3pika xumuu. CoOmronaTe mnpaBuia U
MIPUEMBI 0e30macHoOM paboThI c
XUMUYECKUMHU BEIlIECTBAaMH u
71a00PATOPHBIM OIBITOM
Pemienne 3amady U BBHINOJIHEHHE Beimonnenue  ynpaxxkHennit no  Teme | 1
yOpaxkHeHuid 1o Tteme «Meraibl «Mertamnpl  MOOOYHBIX  MOATPYII», Ha | 2
MOOOYHBIX MOATPYIIID) COCTaBJICHUE YpaBHEHUI peakuuii, | 3
COOTBETCTBYIOIIMX 3a/JlaHHBIM  LIeTOYKaM | 4
npeBpaiieHuil. Pemienne pacyeTHbIX 3agad | S
M0 XMMHUYECKUM (POpMYJIaM U ypaBHEHUSIM 6
CocTaBiiATh ypaBHEHHUS DPEaKIHii, c| 7
MOMOIIBI0 KOTOPBIX MOYHO OCYLIECTBUTH | &
LEMOYKU MpeBpaIlleHUI BEILIECTB.
OcyllecTBISTh pacyeTbl MO XUMHUYECKUM
ypaBHeHUsIM. McrnoJyib30BaTh  alrOpUTMBI
NP PEILLICHUH 3a]1a4
[IpakTnueckas  pabora Ne 7. Pemienne skcnepuMEHTaIbHBIX 3a4ad 10 | 2
Pemenne AKCIIEPUMEHTAIbHBIX TeMe «MeTalibl MOOOYHBIX MOATPYIID) 5




3a71a4 1o teMe «MeTauisl TOOOYHBIX
IIOATPYIIID)

[IpoBOAUTE XMMHUYECKHI DKCIEPUMEHT I10
noiaydeHuro rujgpokcuga  xenesa  (1D),
ruapokcuaa xeneza (II), xmopuga xenesa
(II), okcupa memu (II), murpara menu (I1),
rugpokcuaa  xpoma  (III), ruapoxcuaa
UHKa, Xpomara Kamus. lIpoBoauThb
XUMHAYECKUN HKCTIEPUMEHT 1o
ONPENEIICHNI0O  KayeCTBEHHOI'O  COCTaBa
xmopuga u  cyabdara kenesa  (IID),

UICHTH(HUKAIINN MOHOB METAJIJIOB
NOOOYHBIX  MOATPYHI  C  IOMOIIbIO
KaueCTBEHHBIX peakuuil. IIpoBouTh
XUMUYECKAN JKCIIEPUMEHT 1o

UCCIeI0BaHNI0 aM(pOTEPHOCTH TUIIPOKCHAA
xpoma (III) w ruapokcuaa  UMHKA.
[IpoBOAMTE XMUMHUYECKUN HKCIEPUMEHT [0
WCCJICIOBAaHUIO B3aUMOJCHCTBUS XJIOpHAA
xkenesa (II) ¢ quxpomaTom Kanmus B KHCIION
cpene. [IpoBoUTH XUMHYECKUU
OKCIIEPUMEHT TI0 OYHCTKE JKeje3a OT
pxaBunHbl. HaOmromaTh W ONMHUCHIBATH
CaMOCTOSITEIPHO ~ TIPOBOJIUMBIE  OTIBITHI
MOMOIIIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH.
Jenatp BBIBO/IbI 1o pe3yapTaTam
MPOBEICHHBIX XUMHYECKUX OTIBITOB.
CoOmroaTh paBuiia U MPUEMbI 0€30TIacHOM
paboThl C XUMUYECKMMH BEIIECTBAMU H
71a00paTOPHBIM OTIHITOM

[Ipaktnueckass  pabora Ne 8.
«ITonyyenue conu Mopay»

Pemrenne 3amad mo mMOJydeHHUIO 3aJaHHBIX
BemecTB (comm Mopa)

[TpoBOUTE XUMHUYECKUH 3KCIIEPUMEHT IO
MOJyYCHUIO  3aJIaHHBIX ~ BEIIECTB  (COJH
Mopa). Hab6monats U OIHUCHIBATh
CaMOCTOSITEJIBHO MTPOBOJIUMBIC OIIBITHI  C
TIOMOIIIBIO POJIHOTO SI3bIKA U SI3bIKA XHMHH.
JHenatpb BBIBO/IbI 1o pe3yibraTam
NIPOBEICHHBIX XUMUYECKUX OTIBITOB.
CobmoiaTh paBuiia U MpUEMbl Oe30TMacHO
pabOThl ¢ XHMHYECKHMMH BEIICCTBAMH U
71a00paTOPHBIM OTIBITOM
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Oo6oOmaromiee MOBTOPEHHUE 1O TEME
«MeTaniabl»

Pemenue 3a7a4 u BBINIOJIHEHHE
yIpaKHEHHH, ITO3BOJISIONINX
CHUCTEMAaTU3UPOBATH H 0000IIUTh
MOJTyYCHHBIC 3HAHUS 10 TeMe «MeTalb»
CocraBisTh CpaBHUTEIbHbBIE u
oboOmarone cxemsl. [IpoBoAUTE pacyeTs
0 XMUMHYECKHM (hopMysiaM M ypaBHEHHUSIM
peaknuii. OCyIIECTBIATh TO3HABATEIILHYIO
peduieKcHI0 B OTHOIIEHHWU COOCTBEHHBIX
JTOCTIKEHHH B MPOIIecce pelieHus yaeOHbIX
U TTO3HABATENLHBIX 3aa4
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KontponpHast pabora Ne 2 mo Teme

KOHTpOJ'IB 3HAHUM 110 TeMe «MeTaIbhy




«Mertanmnb» OcymiecTBiATH MI03HABATENbHYIO | 5
pedIeKCHi0 B OTHOIICHHH COOCTBEHHBIX | 7
JOCTUKEHUH B IIpoliecce pelieHns yueOHbIX
Y TI03HaBaTEJIbHBIX 3aa4
TEMA 7. XUMHNYECKAS TEXHOJIOI'UA (7 yacos)
Hayunble npuHuunsl opranuzauuu | 1 CucremMaTu3upoBaTh  OOIMKE  MPUHIMIEI | 1
XMUMHMUYECKOTO ITPOU3BOJICTBA Hay4yHOU OpraHu3aluu XUMHUYECKOTO | 5
OcCHOBHBIE TIPUHIUIBI XUMUYECKON IIPOU3BOJICTBA 8
TexHosioruu. OO0Iue MpeaCcTaBIeHHs
0 IIPOMBILITIEHHBIX crocobax
MOJTYYCHUS] XUMHUYECKUX BEIIECTB
[Ipon3BoacTBO  cepHOM  KHMCIOTHI | 1 XapakTepu3oBaTh IpOLECC IPOU3BOACTBA | 1
KOHTaKTHBIM  CIIOCOOOM. XHMU3M cepHOM KHUCIOTHL. ONHCHIBaTh KaXIYyIo | 2
niporiecca. CrIpbe JUIsl MPOU3BOJICTBA ctaauio mpous3BoacTBa. OOBICHITH YCIOBHS | 3
CepHOM KHCIOThI. TexHosornyeckas MIPOBECHHUS XUMUYECKUX peakuuii, | 4
cxeMa Ipouecca, MpOUECChl U JeKalMX B OCHOBE IIOJNY4YEHHUsS] CEpHOH | 5
anmapatsl. emoncTpamuun. Ceipbe KHUCJIOTBI. OrnuceiBaTh XUMUYecKue | 6
JUIS TIPOU3BOJICTBA CEPHON KHCIOTHI. peakuuu, Jexallde B OCHOBE IMoJyuyeHus | 7
Moienp KUIAIIEro Cost CEpHOM  KHUCJIOTBI, C  MCIIOJb30BaHUEM | &
POJHOTO S3BIKA M s3bIKA XUMHUH. OOBICHATH
CHocoOBl 3alUTHl OKpYKaroUlell cpeabl U
YeJIOBEKa OT MPOMBIIUIEHHBIX 3arps3HEHUH.
HaoOmronats u OIINCHIBATH
JEMOHCTPUPYEMBIE MATEPUAIIBI
[IpousBoacTBO ammuaka. XuMusM | 1 XapakTepu3oBaTh MpoIEecC MNpou3BOACTBA | |
npouecca. Onpenenenue aMMHaKa. OOBICHATD ONTHUMAaIbHEIE | 2
ONTUMAJIbHBIX YCIOBUM MPOBEACHUS YCIIOBHS ITPOBEICHUS] XUMUYECKUX peakiuy, | 3
peakuuu. I[lpuHnMn noupkymsUu U JeXalluX B OCHOBE IOJy4YeHUs aMMHaka. | 4
€ro peanusalus B TEXHOJOTHYECKOU OnuceiBaTh XUMUYECKUE peakuuu, | 5
cxeme JeKalue B OCHOBE IMOJY4YeHUs aMMHaka, ¢ | 6
WCIIOJIb30BAHUEM POJHOTO s3bIKa W fA3bIKA | 7
xuMuHd. OOBACHATH CcHOCOOBI  3alIUTHI | 8
OKpYXarollled cpeapl W 4YeJOBeKa OT
IIPOMBINUIEHHBIX 3arpsI3HEHUM
Meramnyprus. Yepnas metautyprus. | 1 XapakTepu3oBaTh IMpolecc MNpou3BojacTBa | 1
[IpousBoacTBo uyyryHa. JlomMeHHBIH yyryHa. OnuchIBaTh XMMUYECKHE pPEAKIUH, | 2
rporiecc (cbIpbe, YCTPOMCTBO JeXale B OCHOBE IMOJY4YEHHMs 4yryHa, ¢ | 3
JOMEHHOU IMeYH, XUMHU3M IPOIECcca). UCIIOJIb30BAHUEM POJHOIO si3blKa M s3bIKa | 4
[IpouzBoacTBo CTaJH B XUMUU. XapakTepus3oBaTh mpouecc | 5
KHCIIOPDOJIHOM  KOHBEpTEpE U B MIPOU3BO/ICTBA CTaJIH. OnuceiBath | 6
ANEKTpOIIeyax. XUMUYECKUE PEaKUUH, JEeKAallUue B OCHOBE | 7
MOJY4YeHUs] CTajd, C HCIOJb30BaHUEM | &
Jemoncrpanun. JKenesHas pyzna POJIHOTO sI3bIKA U A3bIKA XUMHH. OOBACHATH
OO0pa3s1bl CIJIaBOB XkKele3a crocoObl 3allIMThl OKpYXKaroleld cpeapl U
YeJIOBEKa OT MPOMBIILIEHHBIX 3arps3HEHUH.
Hab6monats u ONUCBIBATh
JIEMOHCTPUPYEMbIE MaTEPUATIbI
[IpombILITIEHHBIH opranuyeckui | 1 CpaBHUuBaTh OCHOBHOM u TOHKUH | 1
CUHTE3 opraHnyeckuil cuuHTe3. ONMUChIBaTh CUHTE3BI | 2
[IpomblinneHHas OpraHuyeckas Ha OCHOBE CHMHTE3-raza. XapakTepu3oBaThb | 3
xumus.  OCHOBHOM W TOHKHM nporuecc IIPOU3BOJICTBA MeTaHona. | 4
opranudeckuii cuHre3. Hambonee OnuceiBaTh XUMUYECKUE peakuu, | 5




KPYITHOTOHHAQ)KHBIE ~ MPOM3BOJACTBA JeKalue B OCHOBE IOJIy4E€HUsI METaHoJa, ¢ | 6
OpraHMYECKUX COEIUHEHUII. UCIIOJIb30BAHUEM DPOJHOIO s3bIKa W sI3bIKa | 7
[IpousBoacTBO MeTaHoJa. xumur.  OOBICHATH  CHOCOOBI  3amUTHI | 8
[lonydeHue yKCyCHOM KHUCIIOTBI H OKpYXalollled Ccpeapl U 4YelOBEKa OT
dopmanpieruia M3 MeTaHoJ’A. IIPOMBIIIJIEHHBIX 3arpsi3HEHUI
[lonyuenue arerara LEIIOJIO3BI.
Cripbe JUTSt OpraHU4YeCKON
IIPOMBIIIJIEHHOCTH. IIpoGiiema
OTXOJIOB U TOOOYHBIX HPOJYKTOB.
CuHTe3bl Ha OCHOBE CUHTE3-Ta3a
XHAMHUYECKOE 3arpsisHeHue | 1 Xapaktepu3oBath  OCHOBHBIE  (hakTopsl | 1
OKpYXarolen  cpeasl U €ro XMMHUYECKOTO 3arpsi3HEHUsl OKpyKarolei | 2
MOCJIEICTBUS. DKOJIOTHS U MpolieMa CpPEJIbl. Onpenensrtsb HCTOYHUKHU | 3
OXpaHbl  OKpYXKarllel  cpeapl. XMMHUYECKOTO 3arpsi3HEHus OKpykarouei | 4
«3eneHas» XuMus Cpelpl W apryMEHTHMpPOBAaHHO IpejiaraTth | 5
crocoObl Ux oxpanbl. Onpenenars noxsarue | 6
«3eNeHas» XUMHsl. XapakTepu3oBaTh odmue | 7
IPUHIIMIIBI «3€JICHOW» XUMUU 8
KoutponpHass  pabota Ne 4. |1 KoHntpouss 3Hanui 3a kypc 11 kimacca 1
«HtoroBast KOHTpOJbHAS paboTa» OcymiecTBisTH MO03HABATENbHYIO | 5
pedrekcuio B OTHONIIEHHWH COOCTBEHHBIX | 7
JOCTHKEHHH B Ipoliecce pelieHns yaeOHbIX
Y TIO3HaBaTeNbHBIX 3aJ1au
TEMA 8. XMMWS B HIOBCETHEBHOWM KWU3HU (4 uyaca)
Xumuss  numm.  Kupel,  Oenku, | 1 XapakTepu3oBaTh OCHOBHBIE KOMITOHEHTHI | 1
YIJEBOJABI, BHUTAMHUHBI, (EPMEHTHI. numu  —  OeNKW, JKUPBI, YIJIEBOJbL, | 2
PammmonanpHoe nurtanue. Ilumesnie BUTAMUHEI. OnuceBaTh XUMHYECKHE | 3
noGaBku. IlumeBbie no0GaBKM, HX peakuuu, Jexallue B OCHOBE MoJiydeHus | 4
kinaccudukanus. 3anpernieHHble | n3ydaembix BemecTB. Kiaccudumuposats u | 5
paspellieHHble MUIIEBbIe JT00ABKHU. XapaKTepu30BaTh  MUIIEBble  J00aBKU. | 6
OCHOBBI MUIIEBOM XUMHUH. [IponaranupoBath 3710pOBBIN obpaz | 7
JdeMoHcTpanum. [IumeBsie *Ku3HU. Mcronb30BaTh MONY4YEHHbIE 3HAHUS | 8
KpacuTenu Opy TPUMEHEHUU Ppa3JINYHbIX BEIIECTB B
OBITY. HaOmronats u OIIMCHIBATH
JIEMOHCTPUPYEMbIE MaTepual
Xumusa B memunuHe. [lonstue o |1 XapakTepu3oBaTb ~ pPOJb  XUMHUHU B| 1
(dbapMalleBTUUECKON  XUMUU u COBPEMEHHOU MeJuInHe. XapaKTepu3oBaTh | 2
(hapmMaKoJIOTUH. PazpaboTka 3a/1a4u, cTosAlre nepes hapmareBTHIecKon | 3
nekapcTB. JlekapcTBEHHBIE CPECTBA, XUMHEH u (dapmaxonorueit. | 4
ux KJaccupuKanus. Knaccuduuuponats JIEKapCTBEHHBIE | 5
[IpoTuBOMUKPOOHBIE CpeacTBa CpeICTBa. OcBauBatb HOpMBI | 6
(cynbdanunaMuHble Tpenaparbl U 9KOJIOTUYECKOT0 U Oe30macHoro odpamieHus | 7
AHTHUOUOTHKH). AHanbreTuku C JIEKapCTBEHHBIMU npenaparamu. | 8

(aCHI/IpI/IH, AHAJIBI'UH, IapancTamMoll,

HapKOTHUYECKUE aHAJILIeTHKH).
Bsoxymue cpeactBa.  IIpoGnemsl,
CBS3aHHBIE c IIPUMEHEHUEM
JIEKapCTBEHHBIX [penaparos.

Bpennble NpUBBIYKH U (PAKTOPHI,
paspyuiaronye 3J0POBbE
(130bITOUHOE TOTpEOIEHUE KUPHOU
NUIIM, KypeHue, ynoTpebieHue

Hcnonb30BaTe NOJyYEHHBIE 3HAHUSA MpU
IpUMEHEeHHUHU JiekapcTB. [IpomaranaupoBarth
3JI0pOBBII 00pa3 )KU3HU




QJIKOT0JIs1, HAPKOMaHU)

Kocmernueckue wu mapgromepnsie | 1 XapaxkTepu3oBaTh KOCMETHYECKHE ul|3
CpeacTBa nap(hoMepHbIe cpeacrsa. | 6
[TponaranaupoBaTh 3A0POBBIN 00pa3 KU3HU | 8
beiToBas XUMUS. ITonsTue | 1 [Iporno3upoBare mociencTBus HapyumeHuit | 1
0 MOBEPXHOCTHO-aKTUBHBIX npaBui Oe3omacHOi pabOTBI € EAKUMH, | 2
BelecTBax. Momlue U YuCTAINE FOPIOYMMHU U TOKCHUYHBIMM  BELIECTBaMH, | 3
cpenctBa. OTOETUBAOIINE CPENICTBA. CpeACTBaMU OBITOBOI xumuu. | 4
[IpaBuna Oe3omacHO pabOTBI C Wcnonb3oBarh ModydyeHHbE 3HAHWUS TpU | 5
€KUMH, TOPIOYMMH U TOKCUYHBIMU IPUMEHEHUU Pa3JIMYHBbIX BELECTB B OBITY. | 6
BEILIECTBAMH, CPEJICTBAMH OBITOBOM Hab6monate " OIUCHIBATh | 7
XUMHH. JdemMoHcTpanum. JNEMOHCTPUPYEMbIE M CaMOCTOSATEIBHO | &
OtbenuBaHue TKaHEH. IPOBOJAMMBIE OTBITHl C MOMOILBIO POJHOTO
JlabopaTopHblii ONbIT 27. A3bIKa W s3plka XxuMuM. [IponmaranaupoBaTh
3HAKOMCTBO c MOIOIIIUMHU 310poBBIM  0oOpaz  xku3HU. CoOmromaTh
CpeacTBaMH IpaBWia U MpUeMbl 0e30MacHOM paboThl ¢
XUMHYECKUMHU BEILECTBAMHU u
71a00PaTOPHBIM 000PYIOBAaHUEM
TEMA 9. XUMUS HA CJIYXBE OBHIECTBA (3 uaca)
Xumuss B crpourtenberBe.  [wmc. | 1 XapakTepu3oBaTh BOKHEHIINE XUMHYECKHE | |
W3Bectb. Llement, Oeton. Kieu. BEIIECTBA B CTPOUTENLCTBE (THUIIC, U3BECTH, | 2
[Tonbop ONTUMAaJIbHBIX neMeHT, OeroH wu gap.). HcnonwszoBath | 3
CTPOUTENBHBIX MaTepuasoB B MOJIyY€HHbIE 3HAHUA TNpU TpUMEHEHuu | 4
MPAKTUYECKON NEeATEeIbHOCTH pa3nuuHbIX BemecTB B ObiTy. HaGmomate u | 5
YEJI0BEKa. OTIMCHIBATh CaMOCTOSITENIBHO MPOBOAUMBIE | 6
JlaGoparopHbiii onbIT 28. Kiten OMBITBI  C TMOMOIIBID POJHOTO sI3bIKA W | 7
A3bIKA XUMHH. 8
Munepansuble W opraHuyeckue | 1 Knaccudummponatsb MHHEpaibHbIE | 1
ynoOpeHusl. Cpencrta 3aIINUTHI ynoOpeHuss 1O  pasHBIM  OCHOBAHHUSM. | 2
pactenuii. IlecTunnIbl: HHCEKTULIUIBL, Pasznnuate OCHOBHEBIE MHHEpAJIbHBIE | 3
repOMITHIbI u (G yHTUITUIBL. (azoTHbIE, KaJMiTHbIE, dochopubie) | 4
PenennenTsl. JleMOHCTpaIuH. ynoOpeHusi, packpelBaTb HUX poOlb B | §
Konnekuus CpencTB 3aIIUTHI TIOBBIIIEHUH TIPOU3BOIUTENBHOCTH CEIILCKOTO | @
pacTeHui. XO034MCTBA. XapakTepu3oBaTh u| 7
JlabopaTopHBbIii ONbIT 29. KJIacCU(UIMPOBATH cpelcTBa 3aLUTHI | @
3HaKOMCTBO C MUHEpaJIbHBIMU pacTeHuii. Hcnonb3oBaTh  MOJTyYECHHBIC
yIOOpEHUSMH U U3y4CHHUE X CBOIMCTB 3HaHUS MPH IPUMEHEHUN Pa3IHYHBIX BEIIECTB
B Obity. HaOmromath ©  ONUCHIBATH
CaMOCTOSITEIbHO ~ MPOBOJUMBIE  ONBITHL  C
MIOMOIIBIO POJIHOTO SI3bIKA M SI3bIKA XHMUHU.
CoOmoaTh TpaBuiIa U MPHUEMBI OE30MaCHOM
paboTbl C XMMHYECKHMMH BELIECTBAMH U
n1abopaTOpHBIM 000PYIOBAHUEM
Crexno, ero Buapl. CuiukatHas XapakTepu3oBaTh pa3UYHbIe BUABI CTeknma. | 1
MPOMBIIIIEHHOCTb. Kepamuka. XapakTepu3oBaThb TPaUIIMOHHBIC uj|?2
TpaguuuoHHBIE W COBPEMEHHBIE COBpPEMEHHBbIE  KE€pPaMHUYECKHE MaTepuaibl. | 3
KepaMU4ecKue MaTepHa’bl. XapakTepu3oBaTh KEPMETHl W MaTepUallbl C | 4
CaepxnpoBoasias. KepaMHKa. BBICOKOH TBEPOCTHIO. OnuceiBath | §
[TonsiTHe 0 KepMeTax M MaTepHajiax ¢ XUMHUYECKUE DEAKIMH, JIEKAllMe B OCHOBE | ¢
BBICOKOH TBEPIOCTHIO. HOJIyYeHUS M3y4aeMbIX BEIIECTB. | 7
JleMoHcTpanuu. Kepamuueckue Ucnonb30BaTh  MONyYCHHBIC 3HAHWS IPH | g

MaTcpuabl. HB CTHBIC CTCKJIAa

NPUMCHCHHUU Pa3IMYHBIX BCIICCTB B 6BITy.
Ha6J'IIO,I[aTB M ONKUCBIBATH ICMOHCTPUPYCMBIC




| Matepuabi

TEMA 10. XMMHASA B COBPEMEHHOM HAYKE (2 uaca)

Merononorus Hay4HOro UccienoBanus. | 1 XapakTtepu3oBaTh  HayyHOe€  TIO3HaHUE, | |
HayuHble METOZbI NIO3HAHHMSA B XUMHH. BBIICTISITh CYOBEKT U OOBEKT HAy4YHOTO | 2
CyObeKT 1 00BEKT HAYIHOTO MO3HAHHS. TIO3HAHUSL. XapakTepru3oBaTh sTamsl | 3
Ilocranoska npoGIeMEL. Cbop HAayYHOTO HCCIEN0BaHUA. XapakTepu3oBaTh | 4
HEGOpMAIMH M HAKOWICHWE (aKTOB. XUMUYECKANA HKCIIEPUMEHT KakK Beaylui | 5
'unoresa u  ee IKCIEPHUMEHTAIbHAS

npoBepka. Teoperndyeckoe OOBICHEHHUE METO] HAYSHOTO NO3HAHMA B XHMHH. | 6
TONydeHHBIX pe3ybTatos. MHayKims 1 XapakTepu3oBaTh COBpPEMEHHBIE | 7
TETYKITHS. DKCIEpHMEHTATBHAS (UBUKO-XMMHYECKAE METOJIbI YCTAHOBIICHUS | 8
MPOBEPKA MOTYUEHHBIX TEOPETHUECKHX COCTaBa M CTPYKTYpPBbI BEIICCTB

BBIBOJIOB C IIEJIBIO PACIIPOCTPAHEHHS HX

Ha Ooiee MMIMPOKHHA KPYyr OOBEKTOB.

XuMHU4ecKuit aHaIu3, CUHTE3,

MOJIETUPOBAHHUE XUMHYECKUX

MPOLECCOB U ABJIEHUM KaK METO/bI

HAy4YHOTO TO3HAHUsS. HaHOCTPYKTYpHL.

CoBpeMeHHBIE (U3NKO-XUMUYECKUE

METO/IbI  YCTAHOBJCHHUsS ~ COCTaBa W

CTPYKTYpBI BELIECTB

Hcrounnkn xumu4eckoi unpopmammu. | 1 [Tonb30BaTbCcss MCTOYHMKAMH XMMHUYECKOH | 1
Honck  xumudeckoil MHQOPMALWH 110 uHpopmaruu. Habmromate W omuceBaTh | 2
Ha3BaHUSIM, uaeHTudukaropam, JIEMOHCTPHpPYeMbIe MaTepHaIIbI 4
CTPYKTYpHBIM (opmynam. PabGora c 5
0a3amMu TaHHBIX. 7

JdemoncTrpanuu. Ilpumepsr paboTsl C
XUMAYCSCKUMH 0a3aMU JaHHBIX
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ITpoTokoun 3acenanus

Kaeapsl AUCLHUIUINH
€CTECTBEHHO-MAaTEeMaTHYECKOIO
Ne'l ot «27» aBrycra 2021 r.

CasenkoBa O.I1.
MOANUCH pykoBoauTeas MO D.N.0.

COI''TACOBAHO
3aMEeCTUTEIb AupeKTopa no Y MP

MAOY muues Ne 11 um. B.B.Paccoxuna

MOAIHUCH d.1.0.

«27T» aBrycra 2021 r.

H.E.I'ronbHa3zapsx




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 2241331179433258965477892812032749152869128250
Bnageney ABenaH ApMmetyu MapTuHoBHa

OedcTevTened C 21.10.2022 no 21.10.2023



http://www.tcpdf.org

		2023-01-14T12:16:45+0500




