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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma mo XMMHH Ha YPOBEHb CpeaHero obmiero oOpa3oBaHus pazpaboTaHa B
COOTBETCTBUH C TpeboBaHuAMU DenepasbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOTO CTaHIapTa
cpeanero obmero o6pazoBanusi (PI'OC COQO) Ha OCHOBE MPUMEPHBIX MPOTPaMM IO OTACITHHBIM
y4eOHBIM MpeaMeTraM oOmiero oOpa3oBaHuss U aBTOpcKoi mporpammel UM.B. Bapermosoit (Xumwus.
Metonuueckue pexkoMeHgauuu. Paboume mnporpammsbl. Ilpenmernas nuHus yueOHukoB C.A.
[Ty3zakoBa, H.B. Mamnunoii, B.A. TlonkoBa. 10-11 kmaccel: yueOHO-METOAMYECKOE MOcOoOMe st
0011e00pa3oBaTeNbHBIX OpPraHu3anil yriryoaeHHblid ypoBeHb / M.B. Bapeimosa - M.: [Ipocemienue,
2017)  x nuHMSAM y4eOHHMKOB, BXOISIIUX B (enepaibHbiii mepedeHb YMK, pexoMeHI0BaHHBIX
MunHCcTEpCTBOM ITpocBemeHuss PO K ucmok30BaHnIo0 B 00pa3oBaTeIbHOM IIpoIIecce.

PabGouass  mporpamma  cootBerctByer  TpeboBanmsiM @ DPIOC  COO  mpuHATBIM
17.05.2012 r. npukazoM Ne 413 MunucrepctBa oopazoBanus u Hayku P® «O6 yrBepxkaenun ®I'OC
COO» (c u3MeHeHusAMH U JonojgHeHussMH oT 29.12.2014 r., 29.06.2017 r.).

PaGouass mporpamma HampaBiieHa Ha  JOCTHDKCHHE OOYYarOIIUMHUCA  JIMYHOCTHBIX,
MeTanpeIMeTHBIX  (PEeTyJISTHBHBIX, IIO3HABATENbHBIX, KOMMYHHKATHBHBIX) U  MPEIMETHBIX
pe3yabTaToOB.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C Oa3MCHBIM y4E€OHBIM TJIAaHOM IS YPOBHS
cpennero obOmiero ob6paszoBanusi 10-11 wmaccoB. IIporpamma M.B. BapsimoBoii, peanuzoBaHHas B
yueOHukax [lyzakoB C.A., Mamnuna H.B., [lonkoB B.A. Xwumusa. 10 xmacc: yueO. s
0011e00pa3oBaTENbHBIX OpraHu3anuii: yriayosn. ypoBenb. — M.: [Ipocsemenne, 2020; Ily3akor C.A.,
Mamnauna H.B., ITonikoB B.A. Xumusa. 10 kmacc: yueb. mnst 00meoOpa3oBaTeIbHBIX OpPTaHU3aIU:
yray0n. ypoBeHb. — M.: IlpocBemenue, 2020  mpenacTaBiseT BapuaHT 4YacoBOM Harpy3sku B
COOTBETCTBUH ¢ 0a3ucHBIM ydeOHBIM TTaHOM MBOY COILL Ne 43 (34 yueOHbIe HEIETH):

- 5 yacoB KJIaCCHBIX 3aHATHI B HEIEIO TIPU U3YUYCHHUH TIpeaMeTa B TeueHue nByx jet (10 u 11
KJIacChl), COOTBETCTBEHHO 340 4acoB mpernojaBaHus B TEUCHHUE JIBYX JIET

Cpoku peanuzainuu IporpaMmsel — 2 Toa.

[Inanupyemble pe3yJbTaThbl 0CBOCHHS Kypca XMMHHU

[lo 3aBepiieHHI0 Kypca XMMHUU Ha 3Talle CpPeJHEro oO0IIero o0pa30BaHUs BBIMYCKHUKU CpEIHEN
IIKOJIbI IOJKHBI OBJIAJIETh CIEAYIOUIUMU Pe3yJIbTaTaMu:

JIn4HOCTHBIE Pe3yIbTAThI:

e Poccuiickas rpakJaHCKasi UACHTUYHOCTD, IaTPUOTU3M, YBa)KCHHE K CBOEMY HAapOXy, YyBCTBa
OTBETCTBEHHOCTH Iieper Poaunoi, ropnoctu cBorwo PoaumHy, mnpounuioe M HacToslee
MHOTOHAIMOHAJILHOTO Hapoja Poccuu, yBakeHHe rocyJapCTBEHHBIX CUMBOJIOB (rep0, ¢uar,
TUMH);

® TIpaXJaHCKas MO3UIMs KaK aKTUBHOI'O M OTBETCTBEHHOI'O 4IEHA POCCUICKOrO OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE MpaBa M OOA3aHHOCTH, YBAaXAIOIIEro 3aKOH U
IIPaBOIOPSIIOK, TOTOBHOCTB K CIIy’K€HUI0 OTE4eCTBY, €ro 3alluTe;

e c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO

® COBPEMEHHOMY YPOBHIO pa3BUTUs HAyKd U OOIIECTBEHHON MNpaKTHUKH; TOTOBHOCTh U
CMOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM NESTEIBHOCTH;

® TOJIEPAHTHOE CO3HAHHE U MOBEAECHUE B MOJUKYIHTYPHOM MHUpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JUAJIOr C JAPYIMMH JIOABMH, JAOCTUraTh B HEM B3aWMOIIOHMMAaHUS, HAaXOIUTh oOIIMe
LE€JIU ¥ COTPYIHUYATD Ul UX JOCTUKCHHUS,;

® HaBBIKM COTPYJAHHMYECTBA CO CBEPCTHHMKAMH, IETbMHM MIIAJILIErO BO3pacTa, B3POCIBIMU B
o0Opa3oBaTesbHON, OOILIECTBEHHO-TIOJE3HON, y4eOHO-HUCCIIe0BATENbCKOM, TMPOEKTHOW H
OPYIUX BUAAX ACATEIBHOCTH;



HPaBCTBEHHOE CO3HAHUE U TOBEJICHNE Ha OCHOBE YCBOCHHUS O0IIEUEIOBEYECKUX LIEHHOCTEH;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UHCIIE CAMOOOPAa30BaHUIO, HA IPOTSHKEHUU
BCEH JKM3HHU; CO3HATEIIbHOE OTHOLICHHE K HEMpPEpbIBHOMY OOpa30BaHUIO KakK YCIOBHUIO
yCIEIHOM NMpo(dhecCHOHAIBHON U 00IIIECTBEHHON AEATEIIEHOCTH;

9CTCTUYCCKOC OTHOIICHHUEC K MHPY, BKIIIOYasA 3SCTCTUKY 6LIT3., HAaYy4YHOTO M TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIEHMUI;

IPUHATHE U PeaTU3aluIo [IEHHOCTEH 3J0pOBOT0O U 0€301acHOro 00pasa *KHU3HHU, TIOTPEOHOCTH B
(bI/ISI/I‘-IeCKOM CaMOCOBCPIICHCTBOBAHWH, 3aHATUAX CIIOPTUBHO -OSIIOpOBHTCJII)HOfI
ACATCIIbBHOCTBIO, HCIPUATHC BpPCAHBIX TMPUBLIUCK:! KYPCHHA, y1'[OTp66JI€HI/I$I AJIKOT'0JI4d,
HApKOTHUKOB;

6epe>I<Hoe, OTBE€TCTBCHHOC N KOMIICTCHTHOC OTHOIIICHUEC K (1)I/I3I/IquKOMy U IICUXOJIOTHYCCKOMY
3/10pOBbIO, KAK COOCTBEHHOMY, TaK U APYrUX JIOJEH, yMEHHE OKa3bIBATh MEPBYIO TOMOIIb;
OCO3HAHHBIN BbIOOp Oynyie npodeccuu;

C(bOpMI/IpOBaHHOCTI) 3KOJIOTHYECKOI'O MBIIJICHUS, IIOHUMAaHUA BIIMAHUA COITMaJIbHO -
SKOHOMMUYECKHX IMPOLIECCOB HAa COCTOSIHME MPUPOJIHON M COLMANbHOM cpenbl; MpUoOpeTeHne
OTIBITA 3KOJIOTO-HAIIPABJICHHOM /1€ TEIbHOCTH.

MeTanpeaMeTHblIe pe3yabTaThl:
Pezynamusnvie ynusepcanbHule yuedOHbie Oeticmausl

OO0yuaromuiicsi CMOXKET:

CaMOCTOSITCIIBHO OTIPEJICNIATh IETW W COCTABJIATH IUIAHBI, OCO3HABas IMPHOPUTETHBIC U
BTOPOCTETICHHBIC 33/1a4H;

CaMOCTOSITEIIBHO OCYIIECTBIISATh, KOHTPOJMPOBATh M KOPPEKTUPOBATH YICOHYIO M BHEYUICOHYIO
NESTEILHOCTD ¢ YYETOM MPEABAPUTEITHHOTO TIIAHUPOBAHHS,

WCTOJB30BATh PA3IUNYHBIC PECYPCHI VTS JOCTH)KCHUS TIETICH;

BBIOMPATH YCIECITHBIC CTPATETUH B TPYIHBIX CUTYAIUX;

lloznasamenvHule yuebno-no02uuecKue yHusepcaibtole yueoHvle Oeticmaus

OO0yyarouuicss CMOXKET:

KJaccu(puIMpoBaTh 0OBEKTHI B COOTBETCTBUU C BRIOPAHHBIMH IMPU3HAKAMH;

CpPaBHUBATh OOBEKTHI;

CHUCTEMAaTHU3UPOBATh U 000011aTh HHHOPMAIIHIO;

OTIpeNeNATh Mpo0IeMy U CIOCOOBI €€ penIeHus;

BJIQJICTh HABBIKAMH aHAJIN3A;

BJIQJICTh HABBIKAMH [TO3HABATEIHHOM, y4eOHO-HCCIIEIOBATEIIBCKON M TPOSKTHOM e TEILHOCTH;
YMETh CaMOCTOSITEJIbHO OCYIIECTBIISATh TMOMCK METOJOB PEIICHUS MPAKTHYECKUX 3ajad,
MPUMEHSTH Pa3IMYHbIC METO/IbI IO3HAHUS JIJISl U3YYCHUS OKPYKAFOIIETO MHPA.

Ilo3nasamenvHule yuebHo-uHhoOpmayuoHHvle YyHUsepcalvhble yuebHvle Oeticmaus

OOyyJaromuiics CMOXKET:

HCKaTh HE0OXO0IMMbIC HCTOYHUKHU WH(OpMAIUu;

CaMOCTOSITEIbBHO U OTBETCTBEHHO OCYLIECTBIATh WH(GOPMAIMOHHYIO NESTEIBHOCTh, B TOM
YHUCJIe, OPUSHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIINK;

KPUTHYECKH OIEHUBATh M HWHTEPIPETHPOBATh WH(GOPMAIMIO, TOIYy4aeMyl0 M3 Pa3IUYHBIX
HCTOYHUKOB;

UMeTh C(OPMUPOBAHHBIE HABBIKU PAOOTHI C pa3MTUUYHBIMHU TEKCTAMU;

MCIOJIb30BaTh Pa3IMYHbIe BUBI MOJICTHPOBAHUS, CO3/IaHUS COOCTBEHHON MH(POPMAIUH.

Kommynuxamuenvie ynugepcanvHule yuednvie oeticmsus

OOyuaromuiicss CMOXeT:

BBICTYIIATh Mepel ayJUTOpUEH;

BECTU JUCKYCCHUIO, AMAJIOr, HAXOJUTh IPHUEMIIEMOE PEILIEHUE NPU HAIWYUM Pa3HBIX TOUYEK
3peHus;

MPOAYKTHUBHO OOIIATHCS U B3aMMO/ICHCTBOBATH C MApTHEPAMHU 110 COBMECTHOMN JIEATEIbHOCTH;



® YYHUTHIBATH MO3HIMH JPYroro (COBMECTHOE IEJIeNOIaraHie U IIaHMPOBAaHKE OOIIMX CIIOCOOOB
paboThl Ha OCHOBE NPOTHO3UPOBAHUS, KOHTPOJIL M KOPPEKLHUS XOJa W pe3ylIbTaToB
COBMECTHOM JEATEIbHOCTH);
e >(pdexTuBHO pazpemarh KOHOIUKTHL
IIpeameTHbIE pe3yJbTATHI:

Buinycknux na yenyoaénnom ypoene nayuumcsi:

® pacKpeIBaTh Ha MPHUMEpPax pPOJIb XUMUU B (POPMUPOBAHUU COBPEMECHHOW HAyYHOW KapTHUHBI
MHpa W B MPAKTHYCCKOW IESATEILHOCTA YEIIOBEKA, B3aUMOCBS3b MEXIY XUMHUEH U JIPYrUMHU
€CTECTBCHHBIMHU HAYKaMU;

® WUIIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE U HBOJIIOIIMIO OPraHUYECKOM XMMUHU KaK HAYKd Ha
Pa3TUYHBIX UCTOPUIECKHX dTAIax e pa3BUTHS,

® YCTaHABJIMBATH TPUYNHHO-CJICJICTBEHHBIC CBS3M MEXKIY CTPOSCHHEM AaTOMOB XUMHYECKHX
AJIEMEHTOB U MEPUOTNICCKIM U3MEHEHUEM CBOMCTB XUMHUYECKUX JIEMEHTOB U UX COCTMHEHUI
B COOTBETCTBUU C TIOJIOKEHUEM XUMHUYECKHUX 3JIEMEHTOB B TIEPHOMUECKON CHCTEME;

® AHAJIM3HUPOBATH COCTaB, CTPOCHUE W CBOWCTBA BEIIECTB, MPUMEHSS TMOJOKEHHS OCHOBHBIX
XMUMHMUYECKUX TEOPUM: XMMHYECKOIO CTPOECHMs OpraHmdyeckux coeauHeHuit A. M. Byrtieposa,
CTPOEHHS aTOMa, XUMUYECKON CBSI3U, AIEKTPOTUTUICCKON TUCCOIMAIIMHN KUCIOT U OCHOBaHUM;
YCTaHABIIMBATh MPUYHHHO-CIICJICTBCHHBIC CBS3H MEX /Ty CBOMCTBAMH BEIIECTBA U €T0 COCTABOM
U CTPOCHHEM;

e TIPUMEHATH IMpaBWIa CHUCTEMATHYECKOW MEXKIyHAPOJIHON HOMEHKIIATYphl KaK CpeiCTBa
pa3IYeHUs U WICHTU(OUKAIIMH BEIIECTB 110 MX COCTABY M CTPOCHUIO;

® COCTaBJIATH MOJICKYJIIPHBIE W CTPYKTYpHBIE (DOPMYJIBI HEOPraHUYECKHX W OPraHuYeCKHX
BEIIECTB KaK HOCUTEeNeH wuHGOpPMAIMd O CTPOCHMHM BEIIECTBA, €ro CBOWCTBAX U
MIPUHAIIKHOCTH K OINPE/IeIEHHOMY KJIaCCy COeIMHEHU;

e OOBSICHATH MPUPOIY M CIIOCOOBI 0OpPA30BAHUS XUMUUYECKOW CBSI3U: KOBAJICHTHOW (TIOJIAPHOM,
HETIOJISIPHOM), MIOHHOM, METAJUNINYECKON, BOJOPOJHON — C IEJbI0 OTPEEICHUS XUMUUYECKON
AKTUBHOCTH BEIL[ECTB;

® XapakTepu3oBaTh (pU3MUECKHE CBOICTBA HEOPraHMYECKUX W OPraHUYECKHUX BEIIeCTB U
yCTaHABIUBATh 3aBHUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTB OT THIA KPUCTALTMYECKOU
pEIETKY;

® XapakTepu30BaThb 3aKOHOMEPHOCTH B U3MEHEHUM XMMHUYECKHUX CBOWCTB IMPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEAMHEHUM, BBICIINX OKCUIOB U THIPOKCHUJIOB;

® T[PUBOJUTH MPUMEPbl XUMUYECKUX PEaKIUi, PACKPBIBAIOIIUX XapaKTEpHbIE XUMUYECKHE
CBOMCTBAa HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB H3YYEHHBIX KIACCOB C LEIBI0 HX
uaeHTUPUKAIIMHN 1 00BbsICHEHUS 001aCTH IPUMEHEHUS;

e OmpeAensTh MEXaHH3M peaklUWd B 3aBHCHUMOCTH OT YCJIOBHHM MPOBEICHHS pPEaKIUu U
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX pEaknuidi Ha OCHOBE THUIA
XMUMHYECKOH CBSI3U U aKTUBHOCTH PEAreHTOB;

® YCTaHABJIMBATh 3aBUCHUMOCTb PEAKIMOHHON CHOCOOHOCTH OPraHMYEeCKHX COCIUHEHUIH OT
XapakTepa B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaX C IEJIbI0 IPOrHO3UPOBAHUS MPOAYKTOB
peaxiuu;

® YCTaHABJIMBATh 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOW pPEaKIMM U CMEMICHUS XHUMHYECKOTO
paBHOBECHS OT pa3NUYHBIX (PAKTOPOB C IIENBIO OMpEeAeNeHUs ONTUMAaJbHBIX YCIOBUMN
MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

® YCTaHABIMBATh TE€HETHUYECKYIO CBSI3b MEXKIY KiIaccaMHd HEOPraHMYECKUX U OpPraHMYeCKUX
BEIIECTB i1 OOOCHOBAHUS MPHUHIMIHATHHON BO3MOXHOCTH TONYYEHHUS HEOPraHUYECKHX U
OpPraHMYECKUX COSAMHEHUI 3aJaHHOTO COCTaBa U CTPOCHUS;

® [OJI0HMpaTh PeareHThl, YCIOBUS U ONPEACTATh TPOAYKTHI PEaKIIHii, TO3BOISIIOIINX PEaTU30BaATh
nabopaTopHble U TPOMBIIUICHHBIE CHOCOOBI TOMYyYeHHUs BAXXHEUIIUX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB;



OIPENIeNIATh XapaKTep Cpelpl B Pe3yabTaTe TUAPOIN3a HEOPTaHWYECKHX U OpPraHUYECKHX BEIIECTB
U MPUBOJUTH MPHMEPHI THAPOIU3a BEIIECTB B MOBCEAHEBHOH >KU3HU YETIOBEKa, OMOIOTMYECKHX
OOMEHHBIX MPOIIECCax U MPOMBIILIEHHOCTH;

HPUBOJNUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH B IPUPOIE, TPOM3BOACTBEHHBIX
Ipoleccax 1 KHU3HEAEATEIbHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTHYECKOE HCIIOJIIF30BAHNE HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB U UX
PEaKIHii B IPOMBIIIEHHOCTH U OBITY;

BBIIIOJHATh XUMHYECKUH HKCIIEPUMEHT IO PACIIO3HABAHUIO M TIONYYEHHIO HEOPTaHUYECKHX H
OPraHWYeCKHX BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIacCaM COEIUHEHUIl, B COOTBETCTBUHU C
npaBwiIaMM M npuéMamu Oe3omacHOW paboThl C XMMHUYECKHMH BEIIECTBaMH M J1a0OpaTOpHBIM
000pyI0OBaHHEM;

IPOBOJIUTH PAacdy€éThl Ha OCHOBE XHMHYECKHX (OPMYI M YpaBHEHHH peakIMil: HaXOXICHHE
MOJIEKYJISIpHOH (DOpMYIIBI  OPraHMYECKOro BEIIECTBA IO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJMIIUX B €r0 COCTaB, WM IO MPOXYKTAM CTOPaHUs; PacuéTbl MacCOBOW JIOIH
(Macchl) XUMHUYECKOTO COSAMHEHUS B CMECH; pacu€Thl Macchl (00BEMa, KOMMYEeCTBa BEIIECTBA)
MIPOIYKTOB PEaKIMH, €CJIM OTHO M3 BELIECTB JaHO B U30BITKE (MMEET IMIPUMECH ); PACUETH MaCCOBOM
Wi o0bEMHOM JONMM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKH BO3MOXKHOIO; PACUETHI
TETJI0BOro ddekra peakun; pacdéTsl 00bEMHBIX OTHOIICHUH T'a30B IPH XUMHUYECKUX PEAKIUX;
pacuérsl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MMPOIYKTA PEAKIMH, €CIIH OJHO U3 BEIIECTB JIAHO
B BUJIC PaCTBOpA C ONPEACIEHHON MaCCOBOM OJIEW pacTBOPEHHOIO BEIIECTBA;

UCIIONIb30BaTh METOJbl HAyYHOr'O0 TO3HAHWS: AaHalIW3, CHHTE3, MOJCIHPOBAaHWE XUMHYECCKUX
MIPOLIECCOB U SIBICHUH — IIPH PEIICHUH yIeOHOHUCCIIEA0BATEILCKIX 3a1a4 110 U3YYCHUIO CBOWCTB,
CII0CO0OB TIOYUCHHUS ¥ PACTIO3HABAHUS OPraHMYECKUX BEIECTB;

BJIAJIETh MIPaBUIIaMH O€30I1aCHOr0 OOpaIIeHNs ¢ €KHMH, TOPIOYNMH ¥ TOKCHYHBIMU BELICCTBAMH,
cpeacTBaMH OBITOBOM XUMHU;

OCYIIECTBIIATH MOMCK XMMUYECKON MH(OPMAIUH 110 Ha3BaHHSIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM
(dhopmyaM BEIIECTB;

KPUTUYECKH OLIEHHBATh W HHTEPIPETUPOBATh XHUMHUYECKYI0 HH()OPMAIHIO, COJEpXKAIlylocs B
COOOMIEHUSIX CpPEeACTB MaccoBoi wuH(opManuu, pecypcax WHTepHeTa, HaydYHO-IIOMYISPHBIX
CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIEJSIX BBISBICHUS OMMOOYHBIX
CYXICeHUU U (OPMHUPOBAHHS COOCTBEHHOU MO3UITNH;

yCTaHABIIMBATh B3aUMOCBSI3U MEXAy (aKkTaMy U TEOpUeil, MPUYMHON U CIECTBHEM IPU aHAIH3E
MPOOJIEMHBIX CUTYAIMi 1 00OCHOBAaHUH MPHHUMAEMBbIX PEIIEHUI Ha OCHOBE XUMHYECKUX 3HAHHIA;
NPEACTaBIATh IYyTH PEUICHUs TJIO0ANbHBIX MPOOJIeM, CTOALIMX TMEeped YellOBeYeCTBOM, H
NEPCIEKTUBHBIC HAMpaBJICHUS PA3BUTUS XHUMHUYECKUX TEXHOJOTHUH, B TOM YHCIIE TEXHOJIOTHM
COBPEMEHHBIX MATEpUANIOB C PA3IUYHOW (YHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPbA, TepepabOTKH U yTHIIN3AIUH TPOMBIIIJICHHBIX H OBITOBBIX OTXOJIOB.

Buinycknux na yenybonénnom ypogue noayuum 603MOHCHOCHb HAYYUMbCA:

(dbopMynupoBaTh 1€ UCCIEIOBAHUSA, BBIIBUTATh U IMPOBEPATH HKCIEPUMEHTAIBHO THIOTE3BI O
XMMUYECKAX CBOMCTBAaX BEUIECTB Ha OCHOBE MX COCTaBa U CTPOEHHSI, X CIIOCOOHOCTH BCTYNATh B
XMUMUYECKUE PEaKIfH, O XapaKTepe U MPOIYKTaX PA3IMYHBIX XUMHUYECKUX PEaKIUii;
CaMOCTOSITEIBHO IJIAHUPOBATh U MPOBOIUTH XMMUYECKUE SKCIIEPUMEHTHI C COONIOICHHEM TPaBUII
0e3omacHoOi pabOTHI C BELIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHHEM;

WHTEPIPETHPOBATh JaHHBIE O COCTaBE W CTPOCHUU BEIIECTB, IOJYYCHHBIE C IOMOIIBIO
COBPEMEHHBIX (DU3UKO-XMMHYECKHX METO/IOB;

OIUCHIBATh COCTOSIHME JJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHYECKHUX
MPEJCTaBICHUH ISt OOBSICHEHHSI PE3y/IbTaTOB CIIEKTPAILHOT'O aHAJIM3a BELIECTB;

XapaKTepH30BaTh POJIb a30TOCONEPXKAIIMX TI'eTePOUUKIMYECKIX COCAMHEHUH W HYKICHHOBBIX
KHCJIOT KaK BOKHEUIIMX OMOJIOrMYECKH aKTUBHBIX BEIICCTB;

IPOrHO3UPOBAaTh  BO3MOXHOCTh  HPOTEKaHHUS  OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX  PEaKIMH,
JIekKALIUX B OCHOBE MPUPOIHBIX ¥ TPOM3BOACTBEHHBIX MIPOLIECCOB.



TEMATHYECKOE IULTAHHPOBAHHE 10 KJIACC

Ne Tema Koun-Bo Kon-Bo 1acoB o padoueit
/i 4acoB 10 nporpamme
aBTOPCKOM | o - Kou-Bo Kou-Bo
MpOTpamMMe | 5, MIPAKTHYC KOHTPO
4acoB CKUX JTBHBIX
B TeMe | pabot pabor
1. | OcHOBHBIE TEOPETUUECKHE TTOJIOKECHUS 21 21 2 1
OPraHN4eCcKO XUMHH
2. | YrineBoaopoasl 56 57 1 3
3. | Kucnopojcoaepkamie opraHnIecKue 34 34 2 2
COCTMHEHUS
4. | AzoTocoaeprKaliue opraHuuecKue 21 21 - 1
coenuHeHUs. ['eTepodyHKIIMOHATBHBIE
COCTMHEHUS
5. | XuMus npupoIHBIX COCAMHEHUIN 37 37 4 1
Hroro 169+1 uvac 170 9 8
pe3epBHOE
BpeMs

B pa6ouyio nporpaMmmy BHeCeHbI CJIeAyl0IIMe U3MEeHEeHU s :

» Oo0un uac pezepenoco épemeHu 00basien 6 memy. «Yeneeo0opoovl u ux npupoonvie
UCMOYHUKU». ImMom 4ac omeeoer Ha peuierue 3a0anutl 01 noocomosku Kk E10.

» B meme «Xumus npupooHvlx coeduneHuily 000asieHa ewje 00HA NpaKmuyeckas paboma
«AMunOKUCIOMbL U OENKUY, M.K. OHA eCMb 8 KMN asmopd, HO OMCYMCMEYem 8 COOePIHCaAHUU
npozpammol

ConepxxaHue Kypca XMMHH
10 kiace

Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJT0KEHUS OPraHUYeCKOH XUMHH
IIpenmer opranuuyeckoi xumuu. MHOrooOpasue OpPraHMYeCKUX coeAuHeHui. OpraHudeckue
BEILECTBA. YTIIEPOJHBIN CKEJIET MOJIEKY] OPraHMYECKHUX BEILIECTB. YTIIEPOA-YIVIEPOAHBIE CBSA3H.
CoenvHeHNs HACBHILIEHHBIE M HEHACBIIEHHbIE. KpaTHble CBSA3UM. AUMKIMYECKHE WM IIUKIMYECKHE
coeMHEHUsA. MoJleKynbsl € pa3BETBIEHHBIM U HEPA3BETBICHHBIM  YIVIEPOJAHBIM  CKEJIETOM.
QOYHKIMOHATIBHBIE IPYIIBIL. MoHO(YHKIIMOHAIbHBIE, NOJU(PYHKIIMOHATIBHbIE u
rerepo(yHKIMOHAIbHBIE COEIWHEHMs. Teopus CTpOEHUs OpraHMuYecKHMX CoequHeHud A. M.
byrneposa. M3omepsl.

XuMHUUYecKHe CBSI3M B MOJIEKYJ1aX OPraHMYecKUX coelMHeHMil. ['mOpunuzamus opOHuTaiei.
curma-Ces3b, -CBA3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBIN 1 YETBEPTUYHBIN aToM yriepona. JlinHa
CBS3U.

OO0mme mnpeacCTaBJeHUS] O PEAKIHOHHOH CIOCOOHOCTH OPraHUYeCKHX COeJAUHEHMI.
[lonatue o MexaHu3Mme peakiuu. DneMeHTapHbli akT. [IpocTeie U cnoxnble peakuuu. [lepexoanoe



coctossHue. ['OMONMTHYECKMH ¥ TEeTePOJMTUYECKHIl CrocoObl  paspbiBa CBS3M. Pamukainsl.
Hyxneodumns u ANEKTPOUITBL. Cy0bctparsl. PearenTsl. DJIEKTPOHOI0HOPHBIE u
AIIEKTPOHOAKIENITOPHBIE 3amecTuTen. MuaykTuBHbIi 3¢ dext. Me3omepnsiii apdext. ConpsxéHHas
cucrema. Knaccudukanust peakiuii B OpraHn4eckoil XMMHHU: IO Pe3yJbTaTy (peakuuu 3aMelleHus,
MIPUCOEIUHEHMS, OTLIEIUIEHHS); 10 U3MEHEHMIO XMMHUYECKOW MPHUPOJAbI OPraHUYECKOrO BEILECTBA B
X0JI€ peakuuu (IUApUpOBaHUE, AETHIPUPOBAHUE, TUApATalUs, AErHApaTalys, rajloreHUpOBAHUE,
JIerajJoreHUpOBaHue, TUAPOrajoreHUpoOBaHUE, JETUJPOraJoreHUpoBaHue, TUIpoau3). Peakuus
ANIEKTPO(MIIBHOTO 3aMenieHus. Peaknus HyKIeO(pHIBHOTO 3amelieHus. Peakuuu paankaibHOTrO
npucoenuHeHns. Peaknum  3neKTpo(MIBHOTO — MpHCcOenMHEeHHs. Peaknum — HyKIeo(pHUIHLHOTO
MIPUCOETUHEHMUSL.

Hemoncmpayuu. Konnekuuym OpraHMYecKUX BELIECTB U MaTepUaloB U H3JAEIMN U3 HUX.
Monenu MOJIeKy OPraHuYECKUX COeNHEHUN.

Ilpakmuueckue paoomer. 1. KOHCTpyHpOBaHME IIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYI
OpraHMuYecKux coeauHeHuil. 2. OnpeneneHue BOJOpPOJa, YIJIEpoJa M XJopa B OPraHUYECKHX
COCIUHCHUAX.

Tema 2. Yruiesoaopoasl

Aakanbl. OOmas d¢opMylra W TOMOJOTUYECKHW psAa  ankaHoB. KadecTBeHHBIH |
KOJIMYECTBEHHBI COCTaB MOJIEKYJl QJIKaHOB. MexXIyHapoaHasi HOMEHKIATypa OpraHUYeCKUX
coenquHeHni. M3omepuss m HOMeHKiIarypa ajkaHoB. Du3nueckue CBOWCTBA AJIKAHOB. XHMHUYECKHE
CBOWCTBA QJIKaHOB. XWMHYECKHE PEAKIMU C YYACTHEM AQJIKaHOB, IPOTEKAIOIIME II0 MEXaHU3MY
paZMKalbHOTO 3aMelleHus: raIoreHHpoBaHre, HuTpoBanue (peakuust Konosasnosa), 1eruipupoBaHue.
N3omepusanusa ankaHoB. Kpekunr. Katanutudeckoe OKHCIEHME M TOpeHHE ankaHoB. KoHBepcus
MetaHa. CuHre3-ra3z. YactuuHoe okucieHue MeraHa. [lonydeHue ankaHoB: peakuus Bropiia,
NEKapOOKCHUIIMPOBAHUE COJIEH YKCYCHOW KHCIOTHI, peakiuss KompOe. I[lpuMenenune aikaHOB.
Mesx1yHapOoAHbIE KOJIbI MMUILIEBBIX 100aBOK.

Aakenbl. OOmas Qopmyna, TOMOJOTHYECKHH Pl M HOMEHKIATypa aJIKCHOB. sz-
I'ubpumuzanus opoutanelr atomoB yriaepoja. CTpyKTypHasi M MPOCTPAHCTBEHHAS M30MEPHS aJIKCHOB.
®uU3NYECKNE CBOWCTBA AJTKEHOB. XWMHUYECKHE CBOMCTBA QJIKEHOB: PEAKUHMH, MPOTEKAIOIIME IO
MEXaHU3MY  DBJIEKTPO(PUIBLHOTO  HpHUCOEAMHEHHUs  (TUAPOTAJOreHUPOBAHHE, TaJOreHHUpPOBAHHE,
ruapaTanusi, TuApupoBaHue, aeruapupoBanue). [IpaBuno  MapkoBHukoBa. KapbokatuoH.
KauectBenHnas peakiusi Ha ABOHHYIO cBA3b (peakuusi Barnepa). [lonumepusanus ankeHoB. MoHomep,
MOJIUMEp, DJIEMEHTapHOE 3BEHO, cTeneHb nonuMepusanuu. OkxucieHue ainkeHoB. Bakep-mporecc.
[IpombinieHHbIE W JTA0OpAaTOpPHBIE CIIOCOOBI TMoTydeHHs ankeHoB. IlpaBuno 3aiineBa. [lpumenenue
QJIKCHOB.

Aaxkaguennl. OOmas  ¢opmyna  ankagueHoB. 3onupoBaHHbIe,  CONPSHKEHHBIE U
KyMyJIUpOBaHHbIE TueHbl. Jlenokanuzanusa cBszu. dDusnueckue CBOICTBA alKagueHOB. XUMHUYECKHE
CBOMCTBA  aJKaJMEHOB: pEaKIUH MpUCOSAUHEHHUs (TUIPUpPOBAHHE, TaJOTEHUPOBAHUE) U
nonuMepu3anuu. PezoHancHblil rubpua. HartypanbHblil U CHHTETHYECKHE Kaydykd. BynkaHuzarus.
[Tonyuenue u npuMeHeHue ankaaueHoB. Peakuus JleGenena.

Aaxunbl. O6mas ¢opMmyna U TOMOJOTHYECKUH psAl alkuHOB. M3oMmepus M HOMEHKIJIATypa
aIKUHOB. Sp-I'mOpuamsanus opOutaneit aromoB yriepoaa. @Du3MuecKkue CBOICTBA aAJKHHOB.
XUMHUECKHE CBOWCTBA AJIKMHOB: PEAKLUHU 3JIEKTPO(UIBHOTO MPUCOEAMHEHUs (TaloreHUpOBaHUE,
THJIPOTaJIOTeHUPOBAaHUe, THIpaTalus, ruapuposanue). IlpaBuno OnbrexkoBa. AIETUICHUIBI.
Jlumepusanus U TpuMepH3anus anetuieHa. OKucieHne aJKuHOB IEPMAHIaHaTOM KaJlisl B Pa3IUUHBIX
ycnoBusx. [lonydenne u npuMeHeHNE alIKUHOB.

Hukaoankansl. OOmas ¢opMyna W TOMOJOTMYECKMH psii IUKIOANKaHOB. M3omepus u
HOMEHKJIATypa LMKJIOAIKaHOB. PU3NYECKHE CBONCTBA LMKIOAIKAHOB. XHMHUYECKHE CBOWCTBA
LUKIOAIKAHOB: PEAaKUUU IPHUCOCIMHEHHS K MalbIM ILMKIAM, PEaKIHUU 3aMeIleHHs HOPMaJbHBIX



UKJIIOB, pCakuuun TrUApHUPOBAHUA u ACTUAPUPOBAHUA. HonyquHe OUKJIOAJIKaHOB n3
JUIrajJorcHaJIKaHOB. MCIII/IKO6I/IOHOFI/I‘-IGCKOC 3HAYCHHUC TUKIJIOAJIKaHOB.

Apenbl. Kpurepun apomatuyHocTH. Apomartmueckuii cexcrer. IIpaBuno Xrokkens. OOmias
dbopMmyna U romMoNOTHUeCKHil psii apeHoB. Opmo-, napa-, memaxcunoibl. PU3HUECKUE CBOHCTBA
OeHsona u ero romosioros. Peakiuu 31eKTpoHUIBHOTO 3aMelleHHus OeH30/1a (rajJoreHHUpOBaHMUE,
HUTPOBaHUE, alKWIMpoBaHue). m-Komiuiekc, o-kKoMIuleKc. Peaknuum NpUCOEIUHEHMSI apEHOB.
XUMHUYECKUE CBOWCTBA TOMOJOroB OcH301a. OpHEHTaHTBI IEPBOrO M BTOPOro  poja.
KonneHcupoBaHHble M HEKOHJIEHCUPOBAaHHBIE —apomaTHueckue coeauHeHus. Ilomydenue u
[IPUMEHEHHE apPEHOB.

IIpupoaHbie MCTOYHMKH YriaeBoaopoaoB. [lpupoansiii ras. Hedts. I[lepepaborka HedTH.
JleroHanmoHHasi CTOWKOCTh OeH3nHa. OkTaHOBOE uncio. Pudopmunr. [Ipumenenne HeTenpoyKTOB.
Buns! TBEpIOTO TOIIMBA.

TI'anoren3amemiéHHbIE yYriaeBoaopoinl.

O6mas xapakrepuctuka. u3nyeckue CBOWCTBAa. XHUMHUYECKHE CBOWCTBA TaJIOT€HAIKAHOB
(peakiuu  3aMeIeHUsT W  OTHICTUICHHS). XHWMHUYECKHE CBOWCTBA TaJOTCHAIKEHOB (peakiuu
MPUCOEANHEHUS, 3aMEIECHUs, TOoJuMepu3anun). B3auMHOe BIHMSHHE aTOMOB B MOJIEKYJax
raJOreH3aMemEHHBIX  YIIeBOAOPOJOB.  [IpoAyKThl  TMoNMMEpH3aluyd  TaJoTreH3aMeNEHHBIX
YTJI€BOA0POIOB: MOJTUBUHUIXIIOPUI, XJIOPOTIPEHOBBIN KayqyK, MOJUTETPAPTOPITUIICH.

Jlemoncmpayuu. ArperaTHoe COCTOSIHHE aJIKaHOB B 3aBUCHUMOCTH OT MOJIIpHOW Macchl (OyTaH,
rekcad, napadus). HecmemmBaeMocTh TeéKcaHa C BOJIOM, CpaBHEHME IUIOTHOCTH IeéKcaHa M BOJBI.
PactBopenue mapaguna B rekcaHe. PacTBopuMocTh B rekcaHe Opoma M I€pMaHraHata Kallus.
BpomupoBanue ankanoB. PagukansHoe OpoOMUPOBAaHHE TOTYOJIA.

Jlabopamopnwie onvtmot. 1. IlocTpoeHue mozeneil Mosiekys ainkaHoB. 2. [loctpoenune mMoaenei
MoJieKyll ankeHOB. 3. CpaBHEHHE CIMOCOOHOCTH K OKHCIICHHIO allkaHOB W aikeHOB. 4. CpaBHEHHE
CIIOCOOHOCTH K OpOMHMpOBAaHHUIO TIPH OOBIYHBIX YCJIOBHUSX aJKaHOB M ajkeHoB. 5. JlelicTBue
MepMaHraHaTa Kauaus Ha OEH30J1 U TOJIyOI.

Ilpakmuueckas padoma. 3. IloyiydeHue STUIICHA U OTIBITHI C HAM.
Tema 3. Kucsiopoacoaep:xamue opraHudeckue coeJMHeHu st

Cnuptbl. CoctaB cniuptoB. Kitaccudukanus u HomMmeHkiatypa cnupToB. Ou3ndeckne cBOHCTBA
CcUpTOB. MEXMOJIEKYISIpHbIE BOJOPOAHbBIE CBSA3M M MX BIUSHHE Ha (PU3NYECKHE CBOMCTBA CIIUPTOB.
XUMUYECKHE CBOWCTBA: B3aMMOJCHCTBHE CO IIEIOYHBIMU MeETaJIaMH, C TajJOreHOBOAOPOIaMH,
BHYTpU- U MEXMOJIEKYJIsIpHas JAeruipaTaiusi, peakuus sTtepudukanuu, okucienue. I[Ipocteie u
cinoxusle 3¢upel. Homenkmarypa mnpocteix 3¢upoB. KommiekcooOpazoBaHHe MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE criupThl. [lonydenne u mpuMeHeHne CupToB.

®enoabl. Kiaccudukanus u HOMeHknaTypa ¢eHonoB. Dusmueckue cBoicTBa (QeHoza.
B3aumHoe BiMsHHE aTOMOB B MolieKyle (QeHoja. XUMHYECKHE CBOWMCTBAa (B3aMMOJIEHCTBHE CO
IIEJIOYHBIMU METAJUIAMU U CO IIeJlouaMu, OpOMHUpOBaHKE, HUTPOBAHUE, OKHUCJICHHE, TUIPUPOBAHHUE).
OO6pa3zoBaHue KOMIUIEKCHBIX coenuHeHuit ¢ xuopunom xene3a(lll) — kauecTBeHHas peakuus Ha
¢denonbl. CpaBHEHHE XUMHUYECKHX CBONCTB OJHOATOMHBIX chnupToB W (enona. Ilomyuenme u
npuMeHeHne (heHosoB. bakrepuinaHas akTHBHOCTD (DEHOIIOB.

Adabaeruabl U KeToubl. KapOoHMIbHBIE coennHeHus. HoMeHkIaTypa U u3o0Mepusi aabIeTHI0B
n ketoHoB. Dusmyeckue CBOWCTBA IbJETUIOB U KETOHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHE KapOOHUIBHOU TpyImiibl. CTpOeHHE MOJIEKYI albJIeru/I0B. XUMHUECKUE CBOICTBA: peaKiuu
HYKJICO(UIBHOTO TMpHUCOSAMHEHMs (THIpaTanus, TNPUCOCIWHEHHWE K allbJeruaM CIUPTOB,
rUApoCcylb(UTa HATPUsS, [HMAHOBOJOPOJA), BOCCTAHOBIECHHE ANbJETH]IOB U KETOHOB, OKHCJICHHE
aNbJAETUI0B, MoauMepu3anus u nonukonaencauus. [lonyaneranu. Aneranu. KauectBeHHble peakuuu
Ha anpaeruabl: ¢ ruapokcugom  wmeau(Il), ¢ ammmayHBIM pacTBOpoM OKcupa cepedpa, ¢



¢dbykcuHCcepHuCcTOW KucnoToi. IlomyueHue anpaerusioB W KeToHOB. [IpuMeHeHHEe allbJIeTHIIOB U
KETOHOB. AHTHUCENTHYECKOE JielicTBUEe (hopMambaeruia.

KapGonoBble kuciaoTbl. CTpoeHHE MOJIEKY]T KapOOHOBBIX KHCIOT. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW Tpynmbl. I'omosorndeckue psibl U oOmue (GopMyIibl
KapOOHOBBIX KHCIIOT. @Du3HUECKHEe CBOHCTBa KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
MPEeNbHBIX OJHOOCHOBHBIX KHCJIOT: PEaKIMH HYyKI€O(HIBHOTO 3aMEIICHUS, KHCIOTHBIE CBOMCTBA.
Mexanu3m peakuuu stepuduranui. Cuna rajroreH3aMemEHHbIX KapOOHOBBIX KUCIOT. OcoOeHHOCTh
XAMUYECKUX CBOHCTB MYPaBbHHON KHCIOTBI. OCOOEHHOCTH XHMHYECKHX CBOWCTB IpPEIeTbHBIX
JIBYXOCHOBHBIX, HEMNPEJEIIbHbIX OJHOOCHOBHBIX, apOMaTHYECKUX KapOOHOBBIX KHUCIOT. Ilosmyuenue
KapOOHOBBIX KHCJIOT. BaxHeiimme npenctaBuTenn KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCYCHas W
Oen3oitHas. Menuko-0HoIornuecKoe 3HaueHue U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

DyHKIUOHAJIbHbIE NPOU3BOJAHbIE  KapOOHOBBIX  KHCJIOT. CnoxHele  3QupHIL.
lanorenanrunpuapl. Amuasl. Auruapuasl. Tuosdupsl. Iomyuenue xmopanruapuaoB. PeaximonHas
CHOCOOHOCTh (PYHKIIMOHAJIBHBIX MPOU3BOAHBIX KapOOHOBBIX KUCIOT. KUCIOTHBIN TUAPOIN3 CIOKHBIX
s¢upoB. IllenoyHONW THUIPOIU3 CIOXKHBIX 3PUPOB — oOMbUIeHHE. [IpuMeHeHHe u MeIuKo-
OMOJIOTMYECKOe 3HaYEHHE MTPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

Jemoncmpayuu. Peakuus M30NPONUIOBOrO CHUpTa ¢ XjiopoBojgoponoM. Illapocrep:kHeBbie
MOJIENIM MOJIEKYJ ajlbJIeTHI0B U KeToHOB. OOpa3oBaHue Ouypera Ipu pa3ioKeHUH MOYEBHHBI.

Jlabopamopnwvie onvtmel. 6. IlocTpoeHue Mozenel MOJEKYJT HM30MEpPHBIX CIOUPTOB. 7.
PactBopuMocTs pasHbIX cnpToB B Boje. 8. OkucineHue npomaHosia-1 u mpomanoma-2. 9. Peakmus
HYKIeODHUIBHOrO 3aMemenus crnupra. 10. Oxucienue cnupTa guxpomartoM kamus. 11. Homodopmuast
peakuus. 12. B3aumoneiictBre MHOroaToMHbIX criupToB ¢ ruapokcuaoM menu(Il). 13. OGnapyxkenue
TJIMKOJIBHOTO (pparmenTa B riuiepune. 14. PacTBOpuMOCTh U KUCTOTHO-OCHSIBHBIC CBOMCTBA (heHoIa.
15. bpomupoBanue ¢enona. 16. Oxucnenue denonor. 17. KauectBennas peakius Ha deHOmbI. 18.
Peakmus «cepeOpsiHoro 3epkanay. 19. Oxucnenue ampaerumoB ruapokcuaom  Mmenu(Il).  20.
HucnponoprmonupoBanne  Gopmanpiaeruaa. 21. KadectBeHHass peakius Ha  albJIeruabl  C
dyxcnnceprucToil kucnoroit. 22. Momodopmuas peakumst Ha areron. 23. IlocTpoenme Momeneit
MOJIEKYJT M30MEPHBIX KapOOHOBBIX KHUCJIOT M CIOXHBIX 3(upoB. 24. CpaBHEHHE PacCTBOPUMOCTHU
KapOOHOBBIX KHCIIOT M MX cojiei B Boje. 25. KucioTHpie CBOMCTBA YKCYCHOM KUCIOTHI. 26. Peakmus
stepudukanun. 27. OOHapyKEHHE YKCYCHOW KHCJIOTHI (Ka4eCTBEHHAs PEaKIusl Ha alerar-hoH). 28.
CpaBHEHHE CIOCOOHOCTH K OKHCJICHHUIO MYPaBbMHOMW, IIABEJIEBOM M YKCYCHOW KHCIOT. 29.
KauectBenHnas peakuusi Ha maBesieByto kuciaoTy. 30. 'maponu3 numerundopmamuna. 31. I'maponaus
MoueBUHBI. 32. OCHOBHBIE CBOMCTBA MOYeBUHBI. 33. JlesamuHupoBaHue MoueBUHBL. 34. ['maposus
JTHIIAleTaTa.

Ilpakmuueckue pabomul. 4. PenieHne sKkciepuMeHTaNbHbIX 3aa4 110 TeMe «CrnupThl. @EHObI.
Anpneruzapl. Kerons». 5. Ilonydenue ykcycHOM KMCIOTHI U U3y4eHUE €€ CBOICTB.

Tema 4. Asorocoaep:xkamue opraHudeckue coequHeHusi. IerepodyHKUMOHATbHBIE
coeTNHEeHHUS

Amunbl. OOmas ¢opmyna amuHoB. Homenknatypa amuHoB. IlepBuuHBIe, BTOpPHYHEIE,
TpeTUYHble aMHUHBI. DU3NYECKHe U XMMHYECKHe CBOWCTBa aMHHOB. AHMIWH. OCHSBHBIE CBOICTBa
amuHOB. Cua aMUHOB U HUTpocoenuHeHuit. HykneodunapHble cBolicTBa aMUHOB. [le3aMuHUpOBaHUE.
Peakuust OpomupoBaHus aHWIWHA. Peakius SMeKTpOPHIBHOTO 3aMENIeHHS MO apOMaTUYECKOMY
KoJblly. Peakuus ropenuss amuHoB. Oxucnenue aHwinHa. [lomyuenune amuHOB. Peakums 3uHUHA.
[IpumeneHne u MeAUKO-OMOIOTHYECKOE 3HAYCHHE aMUHOB. bHOTeHHBIE aMUHBI.

FeTepounKnnquKne COCIMHCHMUA. Kap6OHI/IKHI/I‘{eCKI/Ie U TCTCPOLUKINYCCKUC COCAUHCHUA.
KI/ICJ'IOpO,Z[COI[Cp)KaH.II/IC reTCPOUUKINICCKUC COCOMHCHU. A30Tco;[ep>1<am1/1e reTCPOIUKIIBI.
dusznueckue M XUMHYECKHE CBOICTBa nupuanHa W  [OHAppOJIa. O6ma;1 XapaKTCpUCTUKa
TreTCPOUUKINICCKUX COCIUHEHUN C ABYMS H Oonee rerepoaroMmamMu. HI/IpI/IMI/IIlI/IH HypI/IH
HpI/IMeHCHI/IC reTCPOUUKINICCKUX COCIUHEHHUH.



IetepodyHKIMOHANBbHBIE cOeTUHEHHA. [[PUHIMITEI HOMEHKIATYPHI TeTepOyHKIIMOHATHHBIX
coeMHeHUN.  AMUHOCHUPTBL. [ MAPOKCUKETOHBI W  THUAPOKCHANBICTHABL.  AMHHOKHUCIIOTHI.
[IporenHOreHHBIE AMUHOKHUCIIOTHI. DEHOTOKUCIIOTHI. I'mapoxcukucmoTel u OKCOKHCJIOTBI.
Acummerpuueckuii atroM yriepoaa. Omnruueckas uzomepus. DHaHTHOMEpHl. [lpoekuun @uiiepa.
[Tpumenenue rerepopyHKINOHATBHBIX COCIMHEHUM.

Jemoncmpayuu. PacTBOPUMOCTh U OCHOBHBIE CBOMCTBa nupuanHa. KomiuiekcoobpazoBaHue
MUPHUIMHA.

Jlabopamopusie onvimut. 35. PacTBOPUMOCTh M KHCIIOTHO-OCHOBHBIC CBOWCTBA aHWIMHA. 36.
Oxucnenue anuiauHa. 37. bpoMupoBaHyue aHUIMHA.

Tema 5. XuMust npUpOAHBIX COeIMHEHUI

Kuppl. OOmas xapakrepuctuka kupoB. Jlunuapl.  KucnoTHeI  cocTaB  JKHpPOB.
[TosiMHEHACHIIIEHHBIE W HACHIIICHHBIE KUPHBIE KUCIOTHL. DU3MYECKHE CBOMCTBA KHUPOB.
PacturenbHble M KMBOTHBIE KXUpbI. JIMmonmpoTenHbl. XUMHUYECKHME CBOMCTBA XUPOB. ['maponus u
ombUIeHUE KUpoB. [Ipumenenne xxupoB. ChuHromuenuuol. JKUAKOCTHO-MO3aMYHASI MO CTPOCHHS
OMOJIOTMYECKUX MEMOpaH.

VYraesoabsl. O6mas dopmyna yriaeBonoB. Kriaccudukanus yriaeBogoB. buomnonumepsr.
Momnocaxapuapl. ['mroko3a, ¢pykrosa, pubo3sa, aezokcupuboza. CtepeonzoMepuss MOHOCAXapHUIOB.
®opmyner  Oumepa. OOpazoBanue muKIMUeckux (opm MoHocaxapuaoB. Dopmynsr Xeyopca.
XUMHYECKHE CBOWCTBA MOHOCAXapuIOB (KomIuiekcooOpa3zoBanue ¢ moHamu meau(Il), oopasoanme
CJIIOKHBIX 3(1)I/IpOB, BOCCTAHOBJICHUC 1O MHOIOATOMHBIX CIIMPTOB, OKUCJIICHUC J1O KHCJIOT, OKHUCJIICHUC
MOHOCAaXapuJ0B C JCCTPYKIHUEH YriaepoJHOW 1enu, obOpazoBaHue TIUKO3UI0B). ATD u AJlD.
Bpoxenune (cnupToBOE, MOJOYHOKHCIIOE, MAaclIsHOKHCIOE). [IpeBpamieHus: TIFOKO3bl B OPraHu3Me
(rmukonu3, TIHMKOreHe3, meHTo3odocdarHeii myTh). [IpuMenenne MoHocaxapumoB. OOmas
XapakTepucTuka aucaxapuaoB. Ctpoenue aucaxapunoB. Aneranu. ['nmukosuansie cBs3u. Caxaposa.
Manovmosa. Jlakmo3za. BoccraHaBivBaIollie W HEBOCCTAHABIMBAIOUIME AUcCaxapuiabl. [ uaponus
JcaxapuioB. OOmass ~ XapakTepucTHKa  MOJIMCAaXapHIOB. [Monmu-D-  rarokonmupaHo3sbl.
l'omononucaxapunpl. Amunosza. Amwionektud. Kpaxman. [nmukxoren. [emmronoza. ['maponms
nonucaxapuaoB. JlexkctpuH. CrokHbie 3(PHUPBI IEUTIONIO36I ¢ YKCYCHOW M a30THOM KHCIIOTaMH.
KauecTBeHHbIE peakiy Ha KpaxMai U LeJUTI0JIO3Y.

AMHMHOKHCJIOTHI. 061_[[3}{ XapaKTCpUCTUKa aMHHOKHCIIOT. buonormyeckoe 3HaueHHE a-
amMuHOKHucIIoT. He3aMeHnMble W 3aMEHMMBIE aMHWHOKHUCIOTHI. AMHWHOKHCIIOTHI Kak aM(l)OTepHI)IC
OpraHu4€CKue COCAUHCHUA. XUMHUYEeCKHE CBOMCTBA aMUHOKHMCIIOT (pCaKHI/II/I C KHCJIIOTaMH H
mejio9YaMu, peakuuu BTCPI/I(l)I/IKaHI/II/I H I€3aMHUHHUPOBaHMI, ,I[eKap6OKCI/IJ'II/Ip0BaHI/Ie u
TpchaMI/IHI/IpOBaHI/IC). KauecTBennas p€akuusd Ha AaMHUHOKHUCIIOTEI. Peakuuu AMHUHOKMCIJIOT,
O6YCJ'IOBJ'ICHHBIG JOINOJIHUTCIBbHBIMHU Q)YHKHI/IOH&]'ILHLIMI/I rpyimamMu. IlentugHas (aMI/I,Z[HaH) CBA3b.
OcCHOBHBIC AMHWHOKHMCJIOTHI, 06pa3y}011me 6eaku. CrocoOsl MOJIYYCHUI aMHUHOKHUCIIOT. HpI/IMeHeHI/Ie
AMHHOKMUMCIJIOT. KaHpOH.

Beaxku. benkun kak mnpuponHsle Owononumepsl (mojmmentuabl). CTpykTypa OenkoBOi
MoJiekysbl. CBoiicTBa OenkoB. I'noOynspHabie 1 GubpuisipHble Oenku. KucaoTHO-OCHABHbBIE CBOMCTBA
6enxoB. Jlenatypauus. Penarypanus. ['mpponus GenkoB. L[BeTHble peakuuu OenxoB (OmyperoBas,
KCaHTOIpoTenHOBas1, peakuus o). buonorndeckue Gpynxuun 6enkon. [Ipumenenne 6enkos.

HyxneunoBble KHCI0TBI. Pob HYKIEHMHOBBIX KHUCIOT B JKU3HENEATEIHHOCTH OPTaHH3MOB.
Jle3okcuprOOHYKIEHHOBAS KHCIIOTa (IHK). PuGonyknenHoBas KHCIIOTa (PHK).
JHe3zokcupubonykineo3uapl. Pubonykneo3uasl. Hykmeotuapl.  HykiewHOBBIE  KHUCIOTHI  Kak
MOJIMHYKINOTHABL. HykiienHOBbIE OCHOBaHWS (TUMHUH, Yypalil, I[UTO3WH, aJCHHH, TYaHHH).
Tayromepsl, makTuMHas U JaktamHas ¢opMmel. Dochoauddupnas cBs3b. [lepBuunas crpykrypa JHK
u PHK. Tlpuniun xomrmiieMeHTapHOCTH. ['Haponu3 moimHykineoTHn0B. [IprMeHeHrne HYKIEHHOBBIX
KHCTIOT.



Oprannyeckasi XuMusi — OCHOBa MeIUKO0-O0MOJIOTMYeCKUX Hayk. OpraHuyeckas XUMHS U
¢usuonorus. [opmonbl. Ocrtpaguon. Tectoctepon. Opranumdeckas XuMusi ©U  (HapMaKOJIOTHSL.
[Menumummuael. Opranndeckas xumus U onoxumus. Hukotunamu. HukornnoBast kucinora. Hukotus.

Jemoncmpayuu. 1'uiponn3 Kpaxmaia.

Jlabopamopnsie onvimet. 38. O06pazoBaHUE KaJIBIMEBBIX COJICH HACHIIIICHHBIX BBICIITUX KUPHBIX
KucioT. 39. O6Hapy)XeHne ABOWHON CBs3U B 0JIEMHOBOMH KucioTte. 40. OOHapyKeHrEe ABOWHBIX CBSI3EH
B JuMoHeHe. 41. OOHapykeHHEe TJIMKOJIBHOTO (parMeHta B riroko3e U (pykrose. 42. IIpoba
Tpommepa Ha MoHOCaxapuel. 43. Peaknus CenuBaHoBa Ha GpykTo3y. 44. MoaenupoBaHue mpoiecca
OMOJIOTUYECKOTO OKHCICHHS TIIOKO3bl. 45. OOHapyXeHHe TIIHMKOJIBHOTO (parMeHTa B JAKTO3e U
caxapose. 46. [Ipo6a Tpommepa Ha nucaxapunsl. 47. ['maponus caxapossl. 48. KauecTBeHHas peakius
Ha Kkpaxman. 49. AwmdorepHbie cBoicTBa a-amMmuHOKHCHOT. S50. KommuiekcooOpazoBaHue a-
amuHOKuCIOT. S51. JlesaMmuHupoBaHue a-aMHHOKUCIOT. S52. KavecTBeHHas peakuuss Ha a-
aMUHOKHUCIOTHL. 53. KcantonmporeunoBas peakiusi. 54. OOHapy>KeHHE MEpKanTo-rpymnn B Oenke. 55.
buyperoBas peakuusi.

Ilpakmuueckue padomwt. 6. IlpakThdeckas pabora mo Teme «YrieBoab». 7. IlpakTmueckas
paboTa 1o TeMe «KAMUHOKHUCIIOTHI U Oenku». 8. Perenne skcrepuMeHTaIbHBIX 3aa4d 10 TeMe «XUMUS
MIPUPOJHBIX COEAMHEHUNY. 9. Penenne s3kcnepuMeHTalbHbIX 33,1a4.

TEMATHYECKOE IVITAHUPOBAHHE 11 KJIACC

No Tema Kou-Bo Kon-Bo wacoB o paboueit
/T 4acoB 10 porpamMmme
aBTOpCKOH Koi- Kom-Bo Kom-Bo
nporpamMme | 4, MpaKkTu4e KOHTPO
4acoB CKHX JIBHBIX
B TeM€ | paboT pabor
1. | CrpoeHue BemecTBa 17 18 - 1
2. | OCHOBHBIC 3aKOHOMEPHOCTH MTPOTEKAHUS 21 22 - 1
peakuuu
3. | BemectBa 1 OCHOBHEBIE THUIIBI UX 39 41 2 2
B3aUMO/IEHCTBUSA
4. | XuMHUs dDIIEMEHTOB 89 89 13 6
Hroro 166 + 4 yaca 170 15 10
pe3epBHOe
BpemMs

B pa6ouyro nporpaMmMy BHeCEeHBI CJIeIyIOIIUe 3MeHEeHHUsI
» Yemvipe yaca pezepsnoeo epemenu 0obasnenvl 6 memvl: «Cmpoenue eewgecmaa» (1 uac),
«OcCHOBHbLE 3aKOHOMEPHOCMU npomeKanus peakyuu» (1 uac), «Bewecmea u ocnosnvie munvi
ux 83aumoodevicmsusy (2 waca). OHu gvioenensbl Ha NpogedeHUue KOHMPOIbHLIX pabOm



Conepxxanue Kypca XMMHH
11 kaace

Tema 1. CTpoeHue BelecTBa

Crpoenne atoma. CoBpeMEHHBIE MPEACTABICHUS O cTpoeHnU aToMa. COCTOSIHME 3JIEKTpOHa B
atome. KoprmyckynsspHO-BOTHOBOW Ayanu3M 3jekTpoHa. KsanTtoBbie umcia. OCHOBHOE U
BO30yX1€HHOE cocTosiHue aroma. [IpaBmino Xynaa. Ilopsiiok 3amoiHeHust HOypoBHEH y S-, p-,
d- u f-ajgeMeHTOB. DJEKTPOHHBIC KOH(MUTypalMu aTtoMoB. V3MEHEHHE aTOMHOIrO paauyca B
nepuojax W rpymmnax nepuoandeckoit cuctembl . WM. MenneneeBa. OOpa3zoBaHHe HOHOB.
Dueprust nonuzanuu. CpoACTBO K IEKTPOHY. DIEKTPOHHOE CTPOCHHUE HOHOB.

Xumuyeckasi cBsi3b. Kpucranaudeckue pemérku. OOmue NpeacTaBICHUS O XUMHUYECKON
CBS3M. OJEKTPOOTPHUIATENbHOCTh. MeTamnsl UM HeMeTalibl. XHMHUYEecKas CBs3b: HMOHHaf,
MeTajyin4yeckasi, KoBajJieHTHas. KoBaneHTHas MOJspHass M KOBAJIEHTHAs HEMOJSpHAas CBS3b.
Junomu. DHeprusi cBsizu. [[nmHa cBsizu. MexaHu3Mbl 00pa3oBaHHUS KOBAJIEHTHOM CBSI3U —
OOMEHHBI M JOHOPHO- akuenTopHbId. Tumel rubpuguzanuu. OpueHTauus THUOPUIHBIX
opOutaneit. [IpouyHOCTh G-CBS3U U T-CBsI3U. HeBaneHTHBIE B3aUMOIEHCTBHSI — OPHUEHTAIIMOHHOE
u aucnepcuonHoe. Bonopoanast cBs3b. Kpucramiueckue pemeéTku: MOJIEKYISIpHbIE, aTOMHBIE,
HMOHHbIE, METAJUTMYECKHUE.

Jemoncmpayuu. Mopenu  HOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX M  METaJUIMYECKUX
KPUCTAJUIMYECKUX PEIIETOK.

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUS PeaKIMil

DJieMeHTbl XHMH4YecKo TepMoauHaMuku. CaMONpOU3BOJILHBIE M HECAMOIPOU3BOJIbHBIE

peakiuu. XuUMHYEcCKas TepMOJMHAMUKA. TepMoAMHAMHUYecKass CUCTeMa — OTKpbITasg U
3aKpbITas. DK30TePMHUUECKUE U YHIOTEPMUYECKUE peakuui. BHyTpeHHs s sHeprus. DHTANbIUA U
SHTPOMUSL.

DOKCTEHCUBHBIC TlapameTpbl. MIHTeHCHUBHBIC TMapameTpbl. DHeprus [mb0ca. DHTaIbMUWHBIN U
SHTpONUUHBINA GakTopsl. [IpuHIUIT 3HEpreTHYecKoTo conpspkeHus. OOpaTuMbie U HEOOpaTUMbIE
peakuuu. XHMHUYECKOoe paBHOBecue. KoHcTaHTa XuUMHYECKOro paBHOBecus. CMelleHue
xumuyeckoro paBHoBecus. [Ipunnun Jle Hlatense. 'omeocras.

JJleMeHThl XMMUYeCKON KMHeTUKU. MexaHu3M peakuuid. DiemeHTapHbid akT. [lapaienbHbie
peakuuu. IlocnenoBarenbHble peakuuu. ['OMOreHHble peakuuu. ['eTeporeHHbIe pPEeaKIHH.
Ckopocth peakuuu, €€ 3aBUCHMOCTb OT pPa3iW4HbIX (akTopoB. KuHeTHueckue ypaBHEHHS.
KoncranTa ckopoctu peakiuu. [lepuon nonynpespaiienus. 3aBUCUMOCTb CKOPOCTH PEAKIIHH OT
temmneparypsl. [IpaBunio Bant-I'odda. Dueprus aktuBanum peaknuu. Karamus. KaranmuzaTopsl.
HNuruéurtopsl. 'oMOTeHHBIN U T€TEPOTCHHBIN KaTaus.

Crexuomerpusi. Crexuomerpus. MouspHas macca. Momsipabeiii 00béM razoB. KommdecTBo
BemectBa. Monb. OtTHocuTenbHas IUIOTHOCTh Tra3a IO JpyroMy rasy. YpaBHEHHE
MenneneeBa—Kuaneiipona. Momsipuas  mMacca cmecu raszoB. [loctosHHas — ABorajpo.
CoOTHOIIEHUS MEX Ty KOJTUYECTBAMH BEIIECTB B XUMUYECKUX YPABHEHUSX.

PactBopbl. ['oMOreHHble U TeTeporeHHble cucTeMbl. PacTBOpbl. MousipHas KOHIIEHTpaIus
pacTBOpEHHOTO BellecTBa. MaccoBast KOHLIEHTpaLUsl pacCTBOPEHHOTO BelecTBa. MaccoBast 10
O6bémuas pons. KosddunumeHnt pacTBOpUMOCTH. 3aBHUCHMOCTh PAaCTBOPUMOCTH HEKOTOPBIX
cosieil oT Temmneparypbl. HachlllleHHbI 1 HeHachleHHbI pacTBOp. ConbpBarauus. CoOIbBATHI.
I'mapatel. AkBakoMIUIEKCHl. PacTBOpUMOCTS.

Jemoncmpayuu. Ternnossie 3(h(HEKTH MPU PACTBOPEHUH KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTHI
W HUTpAaTa aMMOHUS. 3aBUCHUMOCTb CKOPOCTH PEAKIUU OT KOHIEHTPALMH U TEMIEpPaTYpHI.
Pa3nosxenue nepokcua BOJAOPOIa B IPUCYTCTBUU KaTalu3aTopa.

Tema 3. BelrecTBa 1 0OCHOBHEBIE THITBI HX B3aHMO/I€liCTBUSA

Kanaccndukanuss Heopranmuyeckux BemecTB M peakuuid. Oxcunapl. Kucnotel. OcHoBaHWMSL.
Comu. Okcuapl KHUCIOTHBIE, OCHOBHBIE, am{QoTepHble, HeconeoOpasyromue. Kucmorsl
KHCTopoicoAepkamue u Oeckucnopoanbie. KuCIOTHI OJHOOCHOBHBIE M MHOTOOCHOBHBIE.



OcnoBanwms. [€noun. HepactBopumbie ocHOBaHus. AmpoTepHbie ocHOBaHUs. Conu cpenHue,
KUCble, cMmemannble, ocHOBHble. Comu nBoiHble. Knaccudukamus peaxnmif. Peakuun
COCJIMHEHUS, pPa3JI0KEHUs, 3aMEIICHNUs1, OOMEHa.

JIEKTPOJMTHYeCKas Jucconuanms. Peakuus HelTpanuzanuu.

DNEKTPOIUTHl W HEANEKTPOJUTHL. Teopus 3JIEKTPOJIMTUYECKOM Juccoluanuu. MexaHuszm
ANIEKTPOJIUTHYECKON nucconnanuu. CuiibHble U ciadble 3eKTposuThl. CTeneHb HOHU3aLUuU
(mucconmanuu). Jucconuanus KMCIOT, OCHOBaHUi, cosell. Peakuus HelTpanu3anuu.

Peakuum oOmeHa c¢ yuactuem coJieil. B3aumoselicTBue cpeqHHX COJ€Hl € KUCIOTaMH, C
OCHOBaHUSIMU U MeEXIy cobOoi. Peakmum c ywacTuem KuCHbIX coieil. ['maponms3 couieid.
CoBMECTHBIN THIAPOITH3.

AMdoTepHbIe OKCHABI U THAPOKCHABL. AMdoTrepHOCTh. Peakimu aM(oTepHBIX OKCHIOB B
pacriaBe. KomrmiekcooOpazoBanne B pacruiaBax. Peakuun amMpOTEpHBIX OKCHUIIOB |
TUIPOKCUIOB B pacTBope. Peakuuu coieil MeTaioB, oOpa3yromux aMQoTepHble COETUHEHHMS.
3HayeHMe KHCJIOTHO-OCHOBHBIX peaKIii 1J151 OPraHnu3Ma 4ejloBeKa.

Bonoponusnii nokazarens (pH). bydepnas cucrema. 3nauenus pH sxuakocTeil opranmzma
yenoBeka B HopMme. bydepHbie cuctembl opranumsma (TUIpokapOOHaTHasi, TeMOryioOMHOBa,
tdocdarnas, 6enkoBasi), X B3auMOCBs3b. bydepnast éMkocTs. Hapyiienrne KucI0THO-OCHOBHOTO
COCTOSIHUSI.

OKHUC/INTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. JJeKkTpoau3. CTeneHb OKHUCIIEHUS.
Knaccudukanuss oKuCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. BrnusHue cpensl pactBopa Ha
MPOTEKAHUE OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX peakiuil. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE
pEeaKkIMM ¢ y4aCTHEM JIBYX BOCCTAHOBUTENIEW WM ABYX OKHUCIUTENEH. DIEKTPOJIN3 PACILIIaBOB U
pacTBOPOB COJICH.

CTpoeHne KOMIUIEKCHBIX coelMHeHUil. JIOHOPHO-aKIENTOPHBIH MEXaHU3MOOpPa30BaHUS
KOMIUIEKCHBIX coenuHeHnid. LleHTpanpHbI aToM. BHYTpeHHSs KoopauHamHMOHHAs cdepa.
JIurangpl: MOHOJIEHTaTHbIE, OWJIEHTaTHbIE, NOJUACHTAaTHbIe. BHEWIHsAs KOOpIMHAIMOHHAs
chepa. IlpaBunma Ha3zBaHHMs KOMIUIEKCHOW dactunbl. Ha3anust mnuranmoB. [lpaBumma
HOMEHKJIATYPBI. [TonusnepHsie KOMIIJIEKCBI. MakpouukInaecKknue KOMILJIEKCHI.
Koopaunarmmonnoe yncio. Kondurypaims KOMIUIEKCHBIX COCTUHEHH.

Hemoncmpayuu. duzuueckue CBOMCTBA OKCUAOB, KHUCIOT, OCHOBaHMM, cojed. M3yueHue
AJIEKTPONPOBOAHOCTH PAcTBOPOB. Peakuus HeWTpanu3auuud. Peakuuum KHCIBIX COJIEH C
Metauiamu. [losydeHne KOMIUIEKCHBIX COJIEH.

Jlabopamopnwie onvimet. 1. CoBMECTHBIN TUliposin3. 2. BinsHue u3MeHeHus TemiepaTypbl Ha
CMEUIEHUE PAaBHOBECHUS TUAPOIIHN3A.

Ilpakmuueckue padbomet. 1. I'unponus coneit. 2. ['MapOKCOKOMIIIIEKCHI METAJIIOB.

Tema 4. Xumust 3J1eMEeHTOB

Buorennbie 3ementbl. Kinaccupukanus 3;1eMmeHTOB. buorennsie snemeHThl. OpraHOT€HBI.
DneMeHTbl ANeKTpoiuTHOTO (oHa. MukposnemenTsl. Kiaccudukanuss OUOTEHHBIX —JUIS
opranu3ma 4yenoBeka. OOmias XapakTepucTuka S- aneMeHTOB. OOImas XapakTepucTHKa p-
3JIEeMEHTOB. MakcuMasbHble U MUHUMAJIbHBIE 3HAUEHHUS! CTENEHEH OKHCICHHS P-3JI€MEHTOB
2—4-r0 TIepHoJIOB ¢ MPUMEpaMu OHHAPHBIX coequHeHuil. O0IIas XxapakTepucTuka d-3J1eMEeHTOB.
CrerneHu OKHCIICHUS] OMOIOTHYECKH BKHBIX (-3JIEMEHTOB B COEAMHEHHUSX.

Bopopon wu kuciaopoa. Bonpopoa. OKHCINTENBHO-BOCCTAHOBUTENBHAS — JIBOMCTBEHHOCTH
Bojopona. [mapunel meramnoB. Kucnopon. AmnoTponHble MOAUHUKAIUMK  KUCIOPOJA.
XuMHUecKue CBoicTBa Kuciaopoaa. JlaGopaTopHble cHOCOOBI W MPOMBIIUIEHHBIE CHOCOOBI
MOJY4YeHUs] Kuciaopoaa. XUMHUECKHE CBOMCTBA 030HA. KauecTBeHHast peakuys Ha 030H. Bona u
nepokcus  BoAopoaa.  OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS  JBOMCTBEHHOCTh  NEPOKCHAA
BOJIOpOJIa.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM C Yy4YaCTHEM MEPOKCHAAa BOAOPOAA B Pa3HBIX
cpenax.

I'anorenbl. OOmias xapakTepucTuka U (U3MYECKHUE CBONCTBA. XHMMHUYECKHE CBOWMCTBA
rajoreHoB. JlabopaTopHble CIOCOOBI MOJY4eHHUs TrajoreHoB. OKUCIUTENbHAs CHOCOOHOCTh



raJIoreHoB. J{MCIIpONOPLUOHUPOBAHUE TajloreHoB. PuU3nMYecKMe M XUMHYECKHE CBOMNCTBA
rajoreHoBo1opoioB. OcoOeHHbIe CBO¥CTBa (TOPOBONOPOIHON KHUCIOTHL. KauyecTBeHHbIE
peakuuu Ha MOHBI rajoreHoB. Kuciopoacoaepxaiiue coeIMHEHUs FaJIOT€HOB. XJI0pHOBATUCTas
KHCJIOTa. XJIOpUCTas KHCJIOTa. XJIOPHOBAaTas KHUCJIOTA. XJIOpHAas KHUCJIOTA. [ MIIOXJIOPUTBHL.
Xnopursl. Xnoparsl. [lepxnoparsl. [IpuMeHeHne ranoreHoB U UX BaKHEUIINX COCTMHEHUN.
Cepa. XapakrepucTuka 3J€MeHTa U npoctoro Bemiectsa. Haxoxnenue B npupoae. duoranus.
AnnoTtponHsie MoaupuKanMM cepbl: poMOMYEcKas cepa, MOHOKIMHHAs cepa. XHUMHYECKUE
cBoiictBa ceprl. CepoBomopon. Xumuueckue cBoicTBa cepoBogopoaa. CepoBoaopoaHas
KHCI0Ta. XUMHUYECKHE CBOMCTBA cepoBOJOpOIHON KuciaoTel. CepoBojopon. Pusnueckue
CBOMCTBA cepoBOAOpoaa. BoccranoBUTENIBHBIE CBOKCTBA cepoBofopoaa. KauecTBenHas peakuus
Ha cepoBoAopoa U cynbduasl. CTpoeHune Monekynsl okcuaa cepri(1V). dusnueckue cBONUCTBA,
MoJIyueHue U Xxumuueckue cBoictBa okcuzaa cepbl(IV). CpoiictBa cynbputoB. KauectBeHHas
peakuusi Ha cyabpuT-uoH. Ilpumenenue oxcupa cepbi(IV) u conell cepHHCTOM KHUCIOTHI.
CoenuHenus cepbl co creneHblo okucieHuss +6. Oxcupn cepsl(VI), ero cpoiictBa. CepHas
kuciaota. OKHUCIUTENbHbIE CBOMCTBA pa30aBIE€HHOW M KOHIIEHTPUPOBAHHOM CEpHOUM KHCIIOTHI.
[Tonyyenue

cepHOM KucaoThl. OKHUCIUTENbHBIE CBOMCTBA Ccyinb(aToB. Pasnoxenue cynbdatoB. OCHOBHbIE
aHAJIMTUYECKHE pEeaKlHUH, MPUMEHSIOMMecs sl OOHApY)KEHHUs CepocoepkalluX aHHOHOB.
[Ipumenenue cynbdaTos.

A3oT1 u pochop. OOmias xapakTepucTika eMeHToB V A-rpymnmbl. Ousndyeckne 1 XUMUYECKUE
cBoiicTBa azota. [lomyuenue u npumenenue azora. CoeJMHEHHsI a30Ta CO CTENEHbIO OKUCICHUS
—3. AMmMuak, ero (usmueckue M XUMHUYECKHE CBOMCTBA U npuMmeHeHue. ColM aMMOHMS, MX
cBoiicTBa. KauecTBeHHOE ormpeneneHne aMMuaka M HMOHa aMMoHusA. (CBOMCTBAa HHUTPHJIOB.
Oxcupapl azota. A30THCTast KMCIOTa M HUTPUTBL. A30THast KUCIOTA. OKUCIIHTENbHBIE CBOMCTBA
paz0aBIICHHOW U KOHIICHTPUPOBAHHOM a30THOM KuciaoThl. HutpaThl, ux cBolictBa. PaznoxkeHue
HUTpaTOB. [[pMeHeHne HUTPATOB.

CrpoeHue M CBoOiiCTBA NPOCTHIX BelIeCTB, 00pa3oBaHHBIX (ochopom. AoTponus
docdhopa. Pazmmuus B cBoiicTBax Oenoro m kpacHoro ¢ocdopa. Coemunenus ¢ocdopa co
cTeneHblo okucienus —3. @ochuapl meramioB. Pochun, ero croiictBa. Coenqunenus dochopa
co creneHpto okucieHus +3. Okcuma docdopa(lll). Dochopucras kucmora. CoeauHeHUs
docthopa co cremenpto oxuciaeHus +5. Oxcua ¢ocdopa(V). dDochopHas kucnora, e€
¢buznueckue, XUMHYECKHE CBOICTBa, mnoiydeHue, npumenenue. [lupodochopnas xucnora.
[Tonyuenue docdopa. 'anorenuasr pochopa(lll). I'anmorenuasr pochopa(V).

Yriaepoa u kpeMHHiA. XapakTepuUCTUKa 3JIEMEHTOB. AJIIOTPONHbIE MOAU(UKALKK YyIriepoa:
rpadut, anmas, kapOuH, QymiepeHsl. CpaBHeHHE (U3MYECKHMX CBOMCTB anMmasza W Tpadura.
XuMuyeckue cBoiicTBa rpadura, Kokca. Peakuuu auUCHpONOpIUMOHUPOBaHUS Tpadura.
Kapounel. Aunermnenunsl. Okcupn yriaepoaa(ll), ero mosmydeHue, CBONCTBA M NPHUMEHEHHE.
Oxcupn yraepona(IV), ero sieKTpOHHOE CTpPOEHHUE, IOJIyY€HHE, CBOWCTBA M IPUMEHEHHUE.
VYronbHas kuciaota W e€ coimu — KapOoHaThl, rujapokapOoHarel. CBoiicTBa KapOOHATOB MU
ruapokapOonaroB. KauectBeHHass peakuusi Ha kapOoHaT-uoH. Kpucraminyeckas pemérka
KpeMHHs. AJUIOTponusl KpeMHusA. BzaumonelcTBUe KpeMHUS C MPOCTBIMH M CIOKHBIMU
BenlectBaMu. OKUCIIUTENbHBIE M BOCCTaHOBUTENbHBbIE cBoiicTBa. Okcup  kpemHuA(IV):
Hax0XJACHWE B IMpHUPOAE, XHUMHUeckne cBoiictBa. KpemHueBble KUCIOTBI. CHIMKATHI.
Cunukarens. ['Mapoan3 pacTBOPUMBIX CUIIMKATOB.

Metamiasbl IA- u ITA-rpynn. Hlenounsie meramnsl. Kondurypamus aromoB meramioB IA- u
[TA-rpynn. HM3MmeHeHMe MeETaJIIMYECKUX CBOWCTB Mo rpynme U nepuony. Ilpuponnsie
coenquHenuss MerawioB [A- n IIA-rpynn. ®dusnueckue cBoicTBa. XHMMHUYECKHE CBOWCTBA!
B3aUMOJICICTBUE € BOJOW, C KHUCIOPOJOM M  JPYTMMH HPOCTHIMHU  BEIIECTBAMU.
[IlénoyHo3emenbHple  MeTaulbl. [uapuasl MertamwnoB. AmMuipl. OKCHIBI IIENOYHBIX H
1IEI0YHO3EMETIBHBIX METAJNIOB, X CBOMCTBA. ['MIPOKCHIBI LIENOYHBIX M IIENOYHO3EMEIBHBIX
METaJIOB, MX CBOMCTBa. llepokcuapl M HaANEpPOKCHIBl ILIETOYHBIX M IMIETOYHO3EMEIBHBIX



METaJUIOB, WX CBOMCTBa M mpuMmeHeHue. JKEcTkocTh Boabl. OKpalllMBaHUE MJIAMEHH HOHAMU
MetaiioB [A- u [IA-rpynn. buonornueckoe 3HaueHHE HATPUS, KAJIUS U MarHusl.

Amomunmii. Haxoxnenwe B mpupoje. DJEeKTpoHHas KOHpUrypauus aroma. Dusmueckue
cBoMcTBa. XMMHYECKHE CBOMCTBA: B3aMMOJCHCTBHUE C KHUCJIOPOJOM W APYTMMH TPOCTHIMU
BEILIECTBAMU, BOJOM, PAaCTBOPAMHM COJIEH, PACILUIaBaAMU U PACTBOPAMH IIEJI0YEH, TACCUBUPOBAHUE
KOHIICHTPUPOBAHHBIMU CEPHOM W a30THOM kucimoTamMu. OKCHZ aJlOMHUHHS. AJIOMUHATHI.
TerparunpokcoanomuHatel. B3anmoaeiicTBue okcuia aTtOMUHIS C OKCUJAMU, THAPOKCUIAMU U
kapOonatamu MetaiioB [A- u IIA-rpynm. I'mapoxcus amoMuHMs, €ro MoJIydeHne, CBOMCTBA U
MIPUMEHEHUE.

Xpom. XpoM, HaAXOXKJIEHUE B MPHUPOJC, CTPOCHHE aTOMa, CTETICHU OKHUCIICHHS, (U3UUYECKUE U
XUMUYeCKUe cBOMCTBa. [laccnBupoBaHNe KOHIEHTPUPOBAHHBIMUA CEPHOM M a30THOM KUCIIOTAMH,
«apckoit Boakoiv». I[lpumenenne. Oxcuasl xpoma. Comm xpoma(lll). XpomoBas kucniora.
HNuxpomoBas kwuciota. Xpomatbl. Juxpomarel. Comu xpoma(VI). Meauko-0uosoruueckoe
3HAYEHUE COCIMHEHUHN XpoMma.

Coenunenusi mapranna. Crenenu okucieHuss Mapranua. Oxcua uruapoxcun mapranua(ll).
Oxcup mapranua(I1V). Manranarsl. [lepmanranaTsl. buonorndyeckoe 3HaueHHe Maprasiua.
Keneszo. Haxoxaenue B mpupone. DIeKTpoHHas KoHuryparus xene3a. dusnyueckue u
XUMUYecKre cBoicTBa. [laccnBupoBaHre KOHIEHTPUPOBAHHBIMU CEPHOM M a30THOM KUCIIOTAMH.
Oxcuppl xene3a. ['mapokcuabl xenesa, ux cBoiictBa u nosydenue. Coequnenus xeneza(ll) u
xene3a(Ill). KauectBennsle peakimu Ha nonsl Fe?" m Fe®'. Jlomennsie mpormecchl. ®deppaTsl.
JKene3zo — OMOTEHHEBIN iIeMeHT. MeanKko-0noIornyeckoe 3HaueHUeE JKees3a.

Menb. Menpb, HaxOXIeHHWE B MIPUPOJIE, CTPOCHUE aTOMa, CTETICHW OKHUCIICHUS, (pu3nyeckue u
xumuueckue cBoictBa. Ilpumenenue. Oxcun memu(l). Cpennue comu memu(l). Peaxium
komruiekcooOpazoBanus meau(l). Oxeun menu(Il). ['mapoxcnn meau(Il). KauectBennas peaxius
Ha nousl Cu?*. Menp — GHOTeHHBIHM dieMeHT. MeIUKO-0HOIOrMYeCKOe 3HAUCHIE MEIH.
Cepedpo. CepebOpo, ¢duszmueckue u xumuueckue cBorictBa. Oxcun cepebpa(l). Peakuum
KomruiekcooOpazoBanus cepebpa(l). Hutpar cepebpa — peaxktuB nHa wonsl CI°, Br, I
[IpuMeHenne cepedpa U ero CoeqMHEHUH.

Hunk. HaxoxnaeHue B mpupoje, CTPOCHHWE aTOMa, CTENEHU OKHUCIIEHUs, (U3NYecKue u
XxuMHuueckue cBoictBa. [Ipumenenune. AmMpoTepHOCTh OKCHIA U THAPOKCHAA LUHKA. Peakuuu
KOMILIEKCOOOpazoBanusa 1uHKA. L{luHK — MukposnemeHT. Mennko-0HoJornueckoe 3HaueHue
LMHKAa.

Jemoncmpayuu. Paznoxenne HutparoB. OOpasisl ranoreHos. [loaydyeHue rajioreHos.
Jlabopamopuwvie onvimot. 3. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS JABONCTBEHHOCTh MEPOKCH]IA
Bojiopoja. 4. PaznoxeHue mnepokcuja BOAOpoAa MOJ JECUCTBUEM Karanaszbl. 5. OKUCICHHE
Opomua- U uoaAMI-uOHOB. 6. PacTtBopumocTs noma. 7. JucmponmopuuoHHpoOBaHHE HOjA. §.
JucnponopuuonupoBanue cepol. 9. [lonyuenne cepuucroir kucnotel. 10. KuciaoTHo-ocHOBHBIE
CBOMCTBAa CEpHUCTOM KHUCIOTBI M €€ coJieid. 11. BoccraHOBUTENbHBIE CBOMCTBA CEPHHUCTOM
kucnotel. 12. Tlomyuenue cynbduta Oapusi (KauecTBEHHas peakuus Ha CyabpuT-uoH). 13.
KauectBennas peakuus Ha cynbdar-uoH. 14. Ilonmydenue xmopuma ammonusa. 15. CoiicTBa
xjiopyuaa aMMOHUA. 16. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHASI JABOMCTBEHHOCTh HUTPUT-HOHA. 17.
OxucnutenpHas CHOCOOHOCTh HUTpPAT-MOHA B IIEIOYHOM pactBope. 18. M3ydeHue ycrmoBuit
obpazoBanus docdaros xanpuus. 19. [lomydenue yrmekucioro raza. 20. KuciaoTHo-ocHOBHBIE
CBOMCTBA YrOJIbHOM KHUCIOTBI M €€ coyed. 21. B3aumopneicTBue YroapbHOM KHCIIOTBI C
kapOoHaTOM Kajiblus. 22. PaspyiieHue TUIpOKCOKOMIUIEKCOB METaJUIOB IMOJ JIeHCTBHEM
yraekucyaoro rasza. 23. COBMECTHBIM THIPOJIM3 HMOHOB aMMOHMS WU CHJIMKAaT-HOHOB. 24.
B3aumopelicTBue yroinbHOM KUCIOTHI C CHJIMKATOM Hatpus. 25. KauecTBeHHas peakuus Ha UOH
Maraus. 26. KauecTBeHHas peakiusi Ha MOH Kanblius. 27. KauecTBeHHas peakiusi Ha MOH Oapusi.
28. PactBopeHue amoMuHUA B KHCIoTax M menodax. 29.  BsaumopeiicTBue
TETParuAPOKCOATIOMUHAT-HOHA ¢ noHamu anromuHus. 30. B3aumoneiictBue comneit xpoma(Ill) ¢
ammuakoM u ménoubto. 31. Oxucnenue coenunenuit xpoma(lll) B menounoii cpeme. 32.
N3yuenue paBHOBecHs TUXpoMaT—XpomaT B BOAHOM cpeze. 33. BoccTaHOBieHNE COEAMHEHUN



xpoma(VI) B kucnoit cpene. 34. Ilonyuenne rugpoxcuna mapranua(ll) u ero oxucnenue. 35.
OxkucnurensHble cBoiicTBa okcuaa Mmapranua(lV). 36. Ilomyuenue ruapokcusioB sxenesza. 37.
KauecTBeHHas peakius Ha HOH xkeje3a Fe?*. 38. KauecTBeHHble peakiuy Ha HOH skenesa Fed*,
39. OtHomeHne Meau K aeictBuio KucnoT. 40. [lomyyeHue rugpokcuia 1 aMMUHOKOMILIEKCA
meau(Il). 41. Paspymenue ammuHokomruiekca meau(Il). 42. OxkucnurenbHbIE CIOCOOHOCTH
coenuHenuii meau(ll). 43. Ilonydyenue ammuHokomiuiekca Menu(l) m ero oxucienue. 44.
PactBopenue muHka B KucioTax u mesnouax. 45. O6pa3oBaHue ruJipoKco- ¥ aMMHUHOKOMILIIEKCA
[UHKA.

Ilpakmuueckue padomet. 3. llonyuenue Bomopona u kucinopona. 4. CBoiicTBa TallOT€HH]I-
noHoB. CoiicTBa noja. 5. CoiicTBa cepsl U €€ coenunenuil. 6. [lomyuenue azota u amMmmuaxa.
CpoiictBa coemuHeHmid azota u (ocdopa. 7. CBOWCTBA COCNUHEHUN yriepoaa U KpeMHHS. 8.
N3yueHne kauecTBeHHbIX peakiuii HOHOB MeTauioB [A- u [IA-rpymnm. 9. CBolicTBa afOMUHUSL.
10. CgoiictBa coeauHeHuii xpoma. 11. Ilosyuenune u cBoiicTBa coeaMHEHHWM Mapranma. 12.
[Tonyyenue u cBoiicTBa coenuHenuit >kene3a. 13. CpoiictBa Menu u e€ coenuHeHui. 4.
CBoiicTBa IIMHKA U €T0 coequHEeHuH. 15. Perenue skcnepuMeHTaIbHBIX 3a/1a4.



TemaTtuueckoe IUIaHUPOBAHUC 1O HOPCAMETY COCTAaBJICHO C YUYCTOM ICJICBBIX

OpUEHTUPOB M KoMnoHeHTa Paboueii nporpammel Bocriutanust MbOY COILL Ne4 3.

Kuaace \ Paznen

KomnonenT pa6oueil nporpaMMbl BOCIIUTAHUS

10 xiacce

10

Tema 1. OcHOBHBIE
TEOPETHUECKUE
TIOJIOKEHUS
OPraHU4eCKO XUMHUH

®opMuUpOBaHHE NATPHOTHYECKOT0 BOCIINTAHMS:
3HATH/MOHMMATH/YMeTh ONpe/IeJfATh:

- CTAaHOBJICHUE OPraHUYECKON XMMHUH KaK HayKH;

- POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUU OPraHUYECKOM
xumun(A.M.byTiiepoB)

®opMuUpOBaHUE HAYYHOT0 MUPOBO33PEHUS:

- OOBACHATH IPUYMHBI MHOTO00pa3nsl OpraHM4eCcKux
BEIIIECTB.

Tema 2. YrieBoaopoibl

®opMHUpOBaHUE IKOHOMHYECKUX 3HAHUIA:
3HaTH/MOHMMATH/YyMeTh XapaKTepu30BaTh.!

- COCTaB U OCHOBHbIE HAIIPABJICHUS UCIOIb30BAHUS U
nepepaboTku HeTH U MPUPOJHOTO rasa;

- YCTaHaBIIMBAaTh 3aBUCUMOCTh MEXKy 00beMaMu 100bIYH
MIPUPOAHOTrOo Tra3a u Hedtu B PO u OropkeTom.
®opMHPOBAHME IKOJIOTHYECKUX 3HAHUM:
3HATH/MOHUMATH/YMeTh ONpeIeJfATh!

- IpaBUJIa SKOJIOIMUYECKU IPaMOTHOTO TIOBEJICHUS U
0e301acHOTO OOpaIeHus: ¢ TPUPOIHBIM Fa30M U
He(TenpoaAyKTaMH B OBITY M HA TIPOU3BOJICTBE;

- 9KOJIOTHYECKHE TIOCIEACTBUS pa3iuBa HepTH u criocoObl
OOpbOBI C HUMH.

®opMUpOBaHHE HPABCTBEHHOI0 BOCTIMTAHHUS:
3HaTH/MIOHUMATH/yMETh ONPeNAeJATh:

- B3aUMOCBSI3b MEX/1y U3y4aeMbIM MaTepUajIoM U Oyaylei
npodeccuoHanbHOM NesITeNbHOCTbIO.

®opMuUpOBaHUE NATPUOTUYECKOT0 BOCIIUTAHUS:

- POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUU OPraHUYECKOM
xumun (M.I'. Kyaepos, H./I. 3enunckuii).

Tema 3.
Kucnopoaconepxamue
OpraHUYeCKHe
COeIMHEHHS

®opMuUpOBaHHE HAYYHOI'0 MHPOBO33PECHHSA:
3HATH/MOHMMATB/YMETh ONpele/IfATh:

- OObsCHEHHE MaTepHAIbHOIO €IMHCTBA BEIIECTB MPUPO/IbI
IIyTE€M YCTAHOBJICHHsI TEHETUUECKOM CBS3U MEXY KJlacCaMu
OpPraHMYECKUX BEILECTB.

- YCTaHaBIUBaTh INPUYMHHO-CIIECACTBEHHBIE CBS3U MEXIY
CTPOEHHUEM, CBOMCTBAMH U IPUMEHEHUEM OPTraHUYECKUX
BELIECTB.

D opMHUPOBAHHE IKOJTOTHYCCKHUX 3HAHMM:
3HaTH/MOHMMATH/YyMETh ONPEeJIATh!

- IIpaBUJIa SKOJIOTUYECKH I'PAaMOTHOTO M 0€3011acHOTO
oOpaleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIECTBAMH,
CMC B ObITY M OKpY’KalOLIEH cpefe;

- IpaBUJIa TEXHUKU OE€30MaCHOCTH MPU BBINOJIHEHUN
NPaKTUYECKUX paboT ¢ 11eNbI0 (OPMHUPOBAHUS OEPEKHOTO
OTHOLIEHMSI K CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIMX.




®opMHUpPOBaHNE BAJICOJTOTHYCCKUX 3HAHUI:
- PackpbiBath poJib yriieBOJ0OB B KU3HEACATEIbHOCTH
OPraHu3MOB.

Tema 4.
A3zoTocoaepkalme
OpraHuYecKue
COCIMHEHUSI.
I'erepodyHKIIMOHATILHEIE
COCIMHCHUSA

®opMuUpOBaHUE HAYYHOT0 MHPOBO33PEeHUs:
3HATH/MOHMMATH/YMeTh ONpe/ieJfATh!

- MaTepHaJIbHOE EIUHCTBO BELIECTB MPUPOIbI ITyTEM
YCTaHOBJICHUS] TEHETUUECKOM CBS3U MEX/1y KilaccaMu
OpraHUYECKUX BEILECTB.

- NPUYMHHO-CIICJICTBEHHbBIE CBSI3U MEXY CTPOCHUEM,
CBOMCTBaMH U IPUMEHEHUEM OPraHUYECKUX BEILIECTB.
®opMuUpOBaHHE NATPHOTHYECKOT0 BOCIIMTAHUS:
3HaTh/MOHUMATD/

- POJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTUHU
AHWIMHOKPACOYHOU U (hapMalleBTUYECKOM
npomeinuieHHocTd. (H.H.3unun)

®opMupOBaHUE BAT€0JOTHYECKUX 3HAHMIA:
3HaTh/MOHUMATD/

- OMOJIOTUYECKYIO POJIb aMUHOKHCIIOT, OenkoB, [IHK, PHK.
®opMHUpPOBaHHUE IKOJOTMYECKUX 3HAHMA:
3HATH/MOHUMATH/YMeTh ONpeIeJfATh!

- IpaBUJIa SKOJIOTMUYECKH IPaMOTHOTO U 0€30M1acHOTrO
oOpallleHUs ¢ TOPIOUYMMHU U TOKCUYHBIMU BELIECTBAMH B
OBITY M OKPYKAIOIIEH cperie.

Tema 5. Xumus
MIPUPOTHBIX
COEeIUHEHNN

®opMHUpPOBaHNE BAJIEOJOTHYECKUX 3HAHUI:
3HaTH/MIOHUMATH/yMETh ONPeNAeJATh:

- OMOJIOTUYECKYIO POJIb BUTAMUHOB U WX 3HAUYEHUE JIJIs
COXPaHEHHUS 3/I0pPOBbS YeJOBEKa, 3HaUeHHE (DepMEHTOB IS
KUZHEJESATEIbHOCTH KUBBIX OPraHU3MOB.
®opMHUpPOBaHNE IKOJOTMYECKUX 3HAHMIA:
3HaTH/IOHUMATH/yMETh ONPeNAeJATh:

- POJIb JIEKAPCTB U HOPMBI SKOJIOTMYECKOTO U O€30MacHOTO
oOpallleHus C JIEKapCTBEHHBIMHU ITperapaTami.
®opMUpOBaHUE HPABCTBEHHOI0 BOCTIMTAHHUS:
3HaTh/IOHUMATH/(POPMHUPOBATD !

- BHyTpEeHHEe yOexk/IeHHEe O HEITPHUEMIIEMOCTH
ynoTpeOIeHNs] HAPKOTHUYECKUX CPECTB.

11 kaacc

11

Tema 1. Ctpoenue
BEIECTBA

®opMHPOBaHHE HAYYHOI0 MUPOBO33PEHHS:
3HATH/MOHMMATB/YMeETh ONPele/IfATh:

- IPUYMHHO-CJIEJICTBEHHBIE CBS3U MEXAY XUMHUECKON
CBSI3b10, TUTIOM KPUCTAJUIMYECKON PEIIETKUA COSAUHEHUH, NX
(GU3NYECKUMU U XUMUYECKHMH CBOWCTBAMU;
®opMHUpPOBaHHE BAJICOJTOTHYECCKUX 3HAHUM:
3HATH/MIOHUMATB/:

- OMOJIOTUYECKYIO POJIb BOJbI, KOJUIOUIHBIX CUCTEM B
JKU3HU YETIOBEKA;

D®opMHUPOBaHHE IKOHOMUYECKUX 3HAHUM
3HAaTB/MOHMMATH/YyMeTh ONPeeJATh!

- IPUMEHEHUE BOJIbI B POMBIIIIIEHHOCTH, CETbCKOM
XO3SIUCTBE, OBITY U U OCBETHTH BOIIPOC O HEOOXOAUMOCTHU
cOepekeHHsI BOJTHBIX PECYpPCOB.




®opMuUpOBaHUE IKOJOTHYECKNX 3HAHMIL:
3HaTH/MOHMMATH/YMeTh ONpeieJfATh!

- IPUYHMHY BOZHUKHOBEHHS TAPHUKOBOTO 3 (eKkTa 1 ero
BO3MOJKHBIE I1OCJIE/ICTBUS;

- 9KOJIOTMYECKU IPAMOTHOE MIOBEJIEHUE B OBITY U
OKpY>KalollleH cpejie.

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
MIPOTEKAHUS PEAKIIUM

®opMuUpOBaHHE IKOHOMHYECKHUX 3HAHUMN !
3HaTH/MOHNMATH/YMeTh ONpe/ieJfATh!

-YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON
peaKkuuy U CMELEHUSI XUMUYECKOTO PAaBHOBECHS OT
pa3uyHBIX (PAKTOPOB C LEIBIO ONPEIEIICHIS ONTHMATbHBIX
YCIOBUM MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;

- IPUMEHEHHE AJIEKTPOJIN3a B IPOMBIIIJIEHHOCTH.
®opMupOBaHUE BAT€0JOTHYECKUX 3HAHMIA:
3HATH/MOHUMATH/YMETh ONPele/IfATh:

- 3HaYEHHE MIPOLIECCOB IMAPOJIN3A ISl OOMEHHBIX
IPOLIECCOB, KOTOPBIE JIEKAT B OCHOBE )KM3HEIEATEIHbHOCTH
YKUBBIX OPraHU3MOB.

Tema 3. BemectBa n
OCHOBHBIE THUIIBI X
B3aUMOJEHCTBUSA

®DopMHpoOBaHHE HAYYHOT0 MUPOBO33PEHHS:
3HATH/MOHUMATH/YMeTh ONpeIeJfATh!

- MaTepUAIILHOE €IMHCTBO BEIIECTB MPUPOJIBI TyTEM
COCTaBJICHUS TEHETHYECKUX PSAOB HEMETAJIOB.
@®opMHUPOBAHNE IKOHOMUYECKUX 3HAHUIN
3HaTH/MIOHUMATH/yMETh ONpPeAeJATh:

- BUJIbl METAJUTYPTUH, PAlMOHAIIBHOM HCIIOJIb30BAHUH
METaJIJIOB, O C0co0ax 3allUThl METAIIIOB OT KOPPO3HH.

- Pemenure 3a1a4 ¢ mpou3BOJACTBEHHBIM COJIEPKAHUEM.
®opMHUPOBAHNE IKOJTOTMYECKUX 3HAHMIA:
3HaTH/IOHUMATH/yMETh ONPeNAeJATh:

- YyBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHHUE MOTYYEHHBIX
3HAHUN U YMEHUH, MO3UTUBHOU POJIM XUMUU B KU3HU
COBPEMEHHOTO 00111eCTBa, HEOOXOAUMOCTH XUMUYECKH
rPaMOTHOI'O OTHOLIEHHS K CBOEMY 3JJ0POBBIO U
OKpYXarollen cpeae;

- BJIaJIETh MpaBUIIAMU U ITpHeMaMH 0e30T1acHON paboThI C
XMMHYECKUMHU BEIECTBAMU U J1TaO0OPATOPHBIM
000py/IOBaHUEM.

Tema 4. Xumus
3JIEMEHTOB

®opMuUpOBaHHE HAYYHOT0 MUPOBO33PEHUSI:
3HATH/MOHMMATB/YMeETh ONpele/IfATh:

-3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKa /7151 OTOOpaskeHUs
cocraBa (xuMuueckue GopMyIbl) U CBOMCTB (XUMUYECKUE
ypaBHEHUs1) BEIIECTB;

-IIPUYHHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy CTPOCHHUEM aToMa,
XUMHYECKOH CBSA3BIO, TUTIOM KPUCTAJINYECKON PEIIETKH
9JIEMEHTOB U MX COCTUHEHUM, UX (PU3NUECKUMHU U
XUMHYECKUMHU CBOHUCTBAMH.

®opMHUpPOBaHUE BAJICOJTOTHYECCKUX 3HAHUM:
3HATH/MIOHMMATH!

- 3HAQYEHHUE DJIEMEHTOB IS )KUBBIX OPTaHU3MOB;

- OCHOBBI 3JIOPOBOTO 00pa3a )KU3HU.




D opMHUpPOBaHHE IKOJOTHYECKUX 3HAHUIA:
3HaTB/MOHMMATH/YMeTh IPUMEHSATh!

- IpaBUJIa TEXHUKU O€30MACHOCTH P BBIMOJIHEHUN
MPAKTHYECKUX padoT ¢ IEeNbI0 POpMUPOBAHUS OEPEIKHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U 3/I0POBBIO OKPYKAIOIIHX.
- Ipo0JIeMbl OXpaHbl OKPYXKAIOLIEH cpebl, CBA3aHHBIX C
XUMHUYECKUM MTPOU3BOJICTBOM.
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