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1. Ilnanupyemble pe3y/IbTaThl OCBOCHHS Kypca XUMHHU
JIn4yHOCTHBIE pe3yJIbTAThI 0TPAKAKT CHOPMHPOBAHHOCTD, B TOM YHUCJIC B YACTH:
IIaTpuoTHYecKOro BOCIUTAHUS
- EHHOCTHOI'0 OTHOWLICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HayYHOMY HACIEAMIO, TOHUMAHHS 3HAYCHUS] XMMUUYECKON HAyKU B JKM3HU
COBPEMEHHOT'0 O0IIECTBA, CIOCOOHOCTH BIAJETh TOCTOBEPHON MH(pOpMALKEH O MEePEeIOBhIX JOCTHKEHUSIX U OTKPHITUSAX MUPOBOM M OT€YECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpa U OOLIECTBA;
I'paxxnanckoro BocnuTaHust
- IPEJICTABICHUS O COLIMATIBHBIX HOPMAxX U MPaBHJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM J1€sATENbHOCTH
IIpU BBITOJHCHUUA y‘l€6HBIX, MMO3HAaBATCJIbHBIX 3a/la4, BBIIIOJIHCHUN XWUMHUYCCKHUX OSKCIICPUMCHTOB, CO3JaHUH y‘-Ie6HLIX MMPOCKTOB, CTPCMJICHUA K
B3aMMOIIOHMMAaHUIO M B3aMMOIIOMOIIH B ITPOLECCE ATON Y4eOHOM eATEeIbHOCTH;
- TOTOBHOCTH OLICHUBATH CBOE MMOBCACHHUEC U IMMOCTYIIKHU CBOUX TOBapI/IIIIeﬁ C MO3UIIMKU HPABCTBCHHBLIX U IMPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCJIGI[CTBI/Iﬁ
IIOCTYIIKOB;
IleHHOCTH HAYYHOT0 IO3HAHMA
- MUPOBO33PCHYCCKUX HpeIlCTaBJIeHI/II;'I O BCHICCTBEC U XUMHYECKOH pCaKknun, COOTBECTCTBYIOIUX COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABJIAIOIINX
OCHOBY JUIsl IOHUMaHUS CYILIHOCTH Hay4HON KapTUHbBI MUPA;
- TIPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOBI, B3aMMOCBS3SAX YEIOBEKa C MPUPOJHONW CPEIOW, O POIH XUMHH B MO3HAHUU ITHX
3aKOHOMEPHOCTEM;
- IIO3HABATCJIIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MMOJTYYCHUC HOBBIX 3HAHUH 110 XHUMHHU, HCO6XOILI/IMI)IX JJIA 00BsICHEHUS Ha6n}0ﬂaeme mponeccoB U ﬂBJIGHPIfI;
- MO3HABaTeNbHONU U MH(POPMALMOHHON KyJIbTYPbI, B TOM YHCIIE€ HaBBIKOB CaMOCTOSTENIHOW paboThl ¢ y4eOHBIMM TEKCTaMH, CIIPAaBOYHOM JIMTEpaTypoH,
AOCTYIIHBIMH TEXHUYCCKUMU CPEACTBAMU I/IH(l)OpMaIII/IOHHBIX TCXHOJ’IOFI/II\/'I;
- HHTepeca K 00y4YEeHHUIO U MO3HAHUIO, TI0003HATENbHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K CaM0O00pa30BaHHIO, UCCIIEJOBATENIBCKOM AEATENbHOCTH, K
0CO3HAaHHOMY BBIOODPY HAIIPaBJICHHOCTH U YPOBHS O0yUYEHMS B AajbHEHIIEM;
®opMHUpPOBaHUS KYJIbTYPbI 310POBbS
- OCO3HAaHHA LHCHHOCTU KM3HH, OTBCTCTBCHHOI'O OTHOMICHUSA K CBOCMY 3A0POBBIO, YCTAHOBKHW Ha 3)10p0BBII>i O6p33 KHN3HU, OCO3HAHUA HOCJIC)ICTBI/Iﬁ n
HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOToJsl, HAPKOTUKOB, KYpEHHs), HEOOXO0AUMOCTH COOJIOZCHUS COOIIOICHUS MPaBUI 0€30MacCHOCTH MPH
oOpallleHnU ¢ XUMHUYECKMMH BEIIeCTBaMU B ObITY U PEaIbHOU KU3HU;
TpyxoBoro Bocnuranus
- KOMMYHUKaTUBHOI KOMIIETEHTHOCTHU B OOIIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U IPYTHX BUIAX JESITEbHOCTH;
- UHTepeca K MPaKTUYECKOMY M3YYEeHHIO Mpodeccuil u Tpyaa pa3nyHOro pojAa, B TOM UYHCJIE HAa OCHOBE NMPUMEHEHUS NPEIMETHBIX 3HAHUW MO XHUMUH,
OCO3HAHHOT'0 BEIOOpA MHIAMBHIyaIbHON TPACKTOPUH MPOIOIHKEHUS 00pa30BaHuUs C yUYETOM JIMUHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XMMMH, OOIIIECTBEHHBIX
MHTEPECOB U NMOTpeOHOCTEN;
IKOJIOTHYECKOI0 BOCIINTAHUS
- 3KOJIOTUYECKH 1€JIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHHKY JKU3HM Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHHUS, TIOHUMAHUSI IIEHHOCTH 3/I0pPOBOTO U
6e30macHoOro oopasa >KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXHMYECKOMY 3/10pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIIO/ICHUS
paBmJ 6€30MMaCHOTO
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NOBEJICHUS IIPU pabOTe € BEIIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 3J0OPOBBIO U )KU3HU JIIOJICH;

- CLIOCOOHOCTH MPUMEHSTh 3HaHUS, [TOJIydaeMble IPU U3YUYEHUU XUMUH, IS PELIeHHs] 3a[1a4, CBSI3aHHBIX C OKPY)KaIoIlel MPUPOJHON Cpeaoi, MOBBIIICHUS

YPOBHSI 9KOJIOTHYECKOH KyJIbTYpBI, OCO3HAHUS TTI00AJIEHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM U IMyTeH UX PEeIICHHsI TOCPEICTBOM METO/I0B XUMUH,
- HKOJIOTUYECKOT0 MBILIUIEHUS, yMEHUS PyKOBOICTBOBATHCS UM B II03HABATENIbHOW, KOMMYHUKATUBHON M COLIMAIbHOM ITPAKTUKE.

BJIaJICHUE OCHOBOMOJATAIOUIUMU XUMUYECKUMH TTOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSMH; YBEPEHHOE MOJIb30BAHNE XMMHUYECKON TEPMUHOJIOTUEH
1 CHMBOJIMKOI;

IIpeameTHbIe pe3yJbTaThl (0a30BbIi YPOBEHBD):

c(OpMUPOBAHHOCTh MPEACTABICHUII O MECTe XMMHUU B COBPEMEHHOW HayudyHOW KapTHHE MHpa; MOHHUMAaHHE POJIM XUMHH B (OPMHUPOBAHUU

Kpyro3opa 1 pyHKIIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JUIS PEIICHUs TPAKTHUECKUX 3a/1a4;

BJIaACHUC OCHOBHBIMU MCTOAAMH HAYYHOI'O IMO3HAHHA, UCIIOJIb3YyCMbIMU B XUMHU: HaGJIIOI[GHI/Ie, OIMKMCAaHUC, UBMCPCHUC, SKCIICPUMCHT, YMCHHC
O6pa6aTBIBaTB, OOBSACHATH PE3ybTaThl HPOBCACHHBIX OIIBITOB U JCJIATh BBIBOJABLI; TOTOBHOCTH U CIIOCOOHOCTH MCTO/bI ITO3HAHUA IIPpHU PCIICHUA

IIPAaKTUYECKUX 3a/1a4;
c(OPMHPOBAHHOCTb YMEHUS J1aBaTh KOJIUYECTBEHHbBIE OLIEHKH U IPOBOAUTH PACUeThl 10 XUMHUECKUM (popMysiaM U ypaBHEHUSM;
BJIaJICHHE MPAaBUJIaMU TEXHUKH 0€30I1aCHOCTH IPU UCIIOJIb30BAaHUN XUMHUECKUX BEIIECTB;
c(OPMHPOBAHHOCTb YMEHUS ITPOBOIUTH SKCIIEPUMEHTHI pa3HON IUJAKTUYECKON HAIIPABIEHHOCTH;
c(OpMHUPOBAHHOCTh YMEHUS OKa3bIBaTh MIEPBYIO MOMOILb IIPU OTPABJICHUSIX, 0KOTaX U IPYrUX TPaBMax,CBA3AHHBIX C BEIIECTBAMU U
n1abopaTopHBIM 000pPyTIOBAHHUEM.

MeranpeamMeTrHble pe3yJbTaThl:
c(OpMUPOBAHHOCTh YMEHUS CTaBUTh LI€JIH U HOBBIE 33/1a4 B yueOe 1 MO3HABaTEeIbHOM 1A TEIbHOCTH;
OBJIaJICHUE ITPHEMAMU CaMOCTOSITEJIbHOTO TJIAaHUPOBAaHUS TyTel TOCTHKEHUS 1IeJId, YMEHUs BBIOUpaTh 3¢ (heKTUBHBIE CTIOCOOBI PEeLIEHUs
y4eOHBIX U MMO3HABaTEIbHbIX 33j1ay;
c(OpMHPOBAHHOCTh YMEHUSI COOTHOCUTH CBOU JAEMCTBUSI C TUIAHUPYEMBIMU pPE3yJIbTaTaMH;
c(OpMHUPOBAHHOCTh YMEHUS OCYILECTBIATH KOHTPOJIb B MPOIIECCE JOCTHKEHUS pe3yIbTaTa, KOPPEKTUPOBAaTh CBOM JIEHCTBUS;
c(OpMHUPOBAHHOCTh YMEHUS OLIEHUBATh PABUJILHOCTD BHIMOJHEHHS YU€OHBIX 3a7a4 U COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS;
BBICOKHMH ypOBE€Hb KOMIIETEHTHOCTH B 001acTh ucnoias3oBanus UKT;
c(OpMHUPOBAHHOCTH 3KOJIOTHYECKOT'O MBIIILICHHUS;
c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTH B I03HABATEIbHON, KOMMYHUKAaTUBHOM 1 COLMATbHON MPaKTUKE 3HAHUS, IOTy4YEeHHbIE PU U3YUYEHUU
peaMeTa.

BbInyCKHUK HAYYUTCH:
® pacKpbIBaTh Ha MPUMEpPAX POJIb XUMHUH B (POPMHUPOBAHUH COBPEMEHHON HAyYHON KapTHHBI MUPA U B IPAKTUUYECKON JAESITETbHOCTH YEJIOBEKa;
e JIEMOHCTPUPOBATh Ha IPUMEPaxX B3aUMOCBSI3b MEXKy XUMUEH U IPYTUMH €CTECTBEHHBIMH HAYKAMM;
® pacKpbIBaTh Ha IPUMEPAX IOJIOKEHUSA TEOPUH XUMHUecKoro ctpoeHust A.M. byrieposa;



noHUMaTh pu3ndeckuit cmbica [lepuoauueckoro 3akona /I.M1. MenaeneeBa 1 Ha ero OCHOBE OOBSICHITH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB
1 00pa30BaHHbBIX UMH BELIECTB OT AJIEKTPOHHOI'O CTPOEHUS ATOMOB;

OOBSICHATh IPUYMHBI MHOI000Pa3Hsl BELIECTB HA OCHOBE OOLIMX MpEeACTaBIEHUIN 00 X COCTaBE U CTPOCHUHU;

IPUMEHATH MpaBUJIa CUCTEMAaTHYECKOW MEXIYHApOJHONH HOMEHKJIATYpPhl KaK CPEJCTBA Pa3IMYCHUs U WACHTU(PHUKAIMUA BELIECTB M0 MX COCTaBy U
CTPOCHHIO;

COCTABJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJIbl OPIraHUYECKUX BEIECTB KaK HOCUTeNel MH(pOopMaIiKi 0 CTPOEHUH BELECTBA, €r0 CBOMCTBAX U
IIPUHAICKHOCTH K OIIPEIETICHHOMY KIIACCy COCIMHEHUM;

XapaKTepU30BaTh OPraHUYECKUE BEILECTBA [0 COCTaBY, CTPOECHUIO U CBOMCTBAM, YCTaHABJIMBATH IPUYUHHO-CIEACTBEHHBIE CBS3U MEKIY JNAHHBIMU
XapaKTepUCTUKaMH BEILECTBA;

IIPUBOJUTH IPUMEPBI XMMUUYECKUX PEAKLMM, PACKPBIBAIOIIUX XaPAKTEPHbIE CBOMCTBA TUIIMYHBIX IIPEICTAaBUTENIEH KJIACCOB OPTaHUYECKUX BEILECTB C
LEJIBIO0 UX UACHTUDUKALMU U OOBSICHEHUS 00JIaCTH IPUMEHEHHUS;

IIPOTHO3UPOBATh BO3MOXKHOCTh ITPOTEKAHUs XMMHUYECKUX PEaKLMHA Ha OCHOBE 3HAHUM O THUIIAX XMMHYECKOW CBA3M B MOJIEKYJIAX PEAarcHTOB U UX
PEaKIIMOHHOM CIIOCOOHOCTH;

HCIOJIb30BaTh 3HAHUS O COCTAaBe, CTPOCHUHU M XMMUYECKUX CBOMCTBAX BEIIECTB Ul 0€30IaCHOTO MPUMEHEHUS B IPAKTUYECKOH e TebHOCTH;
MPUBOANTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS MPOIYKTOB IEepepadOTKH HEPTH W MPUPOJHOTO Tra3a, BHICOKOMOJEKYJISIPHBIX COCAMHEHUI
(moJIMATUIIEHA, CUHTETUYECKOTO KayuyKa, alleTaTHOIO BOJIOKHA);

MIPOBOJIUTH OTIBITHI IO PACTIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TNIMIEPUHA, YKCYCHOW KUCIIOTHI, HETIPEIEIbHBIX KUPOB, TJIIOKO3bI, Kpaxmaa, OeTKoB
— B COCTaBE MUIIEBBIX IPOAYKTOB U KOCMETUYECKUX CPENCTB;

BJIaJIeTh MTPaBUJIAMH U IIpHeMaMu 0€30MacHOM paboThl ¢ XUMHUECKUMHU BELIECTBAMH U JIAOOPaTOPHBIM 000PYIOBaHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOM peaKIIui U CMEIEHHUsI XUMUYECKOT0 PABHOBECHS OT Pa3INYHBIX (PaKTOPOB C LENbIO ONpeIeIeHUS
ONTUMAJIbHBIX YCIIOBUM NPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

MIPUBOJUTH IIPUMEPHI THIPOJIM3a COJIEN B IOBCETHEBHOM KU3HU YETIOBEKA;

[IPUBOJUTH IIPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUIN B IPUPOJE, IPOU3BOACTBEHHBIX MIPOLIECCAX U JKU3HEAEATEIIbHOCTH OPTaHU3MOB;
MIPUBOANUTH MPUMEPBI XUMUUECKUX PEAKIMH, paCKphIBAIOIINX OOII1e XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB — METAIJIOB M HEMETAJUIOB,;
MIPOBOAMTH pacueThl Ha HAXOXJACHHWE MOJIEKYJISPHON (QopMysbl YrieBoaopoja MO MPOAYKTaM CrOpaHMsI U MO €ro OTHOCUTENIbHOH MIOTHOCTH U
MaCCOBBIM JOJISIM JIEMEHTOB, BXOIAIINX B €r0 COCTAB;

BJI4/IETh MIpaBHJIaMu 0€30M1acCHOr0 OOpalIeHHsl ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH, CPEICTBAMHU OBITOBON XMUMHU;

OCYILIECTBIATH MOMCK XUMUYECKON MH(POPMAIIUH 110 HA3BaHUSAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (JOPMYJIaM BEIECTB;

KPUTHYECKH OIIEHUBATh U HHTEPIPETUPOBATH XUMUUECKYIO HH(OPMALINIO, COAEPKAILYIOCS B COOOIICHUSIX CPEACTB MacCOBOW MHPOpMAIUH, pecypcax
WnTepHera, HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHM 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENIAX BBISIBICHUS OIMIMOOYHBIX CYKICHUH U
(bopmHpoBaHUs COOCTBEHHOW MO3UIINY;

MPpEACTABJIATh IYTH PCIICHUA rJ100aIbHBIX HpO6JICM, CTOAIIUX MEPC UCITOBCUCCTBOM: 3KOJOTUYCCKUX, SHCPTCTUUICCKHUX, CBIPBCBLIX, U POJIb XUMUU B
PCHICHUHU 3TUX HpO6J’ICM.



BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCH:

® WJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U DBOJIOLUIO OPraHMUECKON XMMUU KaK HAyKH Ha Pa3JIMYHBIX UICTOPUUECKUX 3Tarax €€ pa3BUTHS;

® ICIIOJIb30BATh METOJIbI HAYYHOTO MMO3HAHUS TMPH BBIOJHEHUHU MPOCKTOB U y4eOHO-UCCIIEIOBATEIBCKUX 3a7ad MO M3YYCHUIO CBOWCTB, CIIOCOOOB
MOJIYYCHUS U PACIO3HABAHUS OPTAHUYECKUX BEIIECTB;

e 00BACHATH NPUPOJLY U CITIOCOOBI 00pPa30BaAHMS XUMHUUECKOHN CBSI3U: KOBAJIEHTHOM (MOJIIPHOM, HETIONSIPHOM ), HOHHOM, METAJUTMYECKOM, BOAOPOIHOM — €
LEJIBIO OMPE/ICNICHUS] XUMUYECKON aKTUBHOCTH BEIIECTB;

® YCTAaHABIIMBATh FEHETUYECKYIO CBSI3b MEXKIY KJIACCAaMH OPraHUYEeCKUX BEIIECTB /Jisi 000CHOBAHUS MPUHIMIMATIBEHOM BO3MOXHOCTH TOTyYEHUS
OpPraHUYEeCKUX COCTMHEHHM 3aJJaHHOTO COCTaBa U CTPOCHUS;

® YCTAaHABIIMBATh B3aHMMOCBS3U MEXIy (aKkTaMu W TEOpHeH, MPUUMHON U CIIEJCTBUEM IIPU aHAIU3€ MPOOJIEMHBIX CUTyalluii 1 0OOCHOBAaHUU

IIPUHUMAEMBIX PEIICHUN HA OCHOBE XMMUYECKUX 3HAHUU.
2. COAEP)KAHUME PABOYEU INTPOI'PAMMBbI

Oprannyeckasi xumus (68 4)
Tema 1. Teopusi XMMMUYECKOT0 CTPOEHUS OpraHuveckux coenunenuii. [ipupona xummnyeckux cpsszei. (4 4)

®opMHUpPOBaHHUE OPTraHMYECKOM XMMHUM Kak Hayku. Opranunyeckue BemiectBa. Opranudeckas XxuMmus. Teopusi CTpOEHUsI OpraHUYecKUX coeluHeHud A.M.
Bbytneposa. Yraepoansiii ckener. Pagukanbl. @yHKIIMOHAIBHBIE TPyNIIbL. ['oMonorudeckuii psia. ['omonoru.

CrpykrypHas uzomepus. HomeHnknarypa. 3HaueHue TEOPUU CTPOEHUSI OPraHUYECKUX COETMHEHUM.

DNeKTpOHHas IPUPOJIa XUMUYECKUX CBsI3€H B OpraHnYecKux coenHeHusix. Cnocobwl paspulea ceésazeti 6 MOJIEKYNAX OP2aHU4eCcKUx eeujecmae. neKmpoghubl.
Hyxneoghunuor.

Knaccudukanms oprannueckux coeuHEeHUH.

Jemonctpanun. O3HaKoMIIeHHE C 00pa3llaMyd OPraHMYECKUX BEIIECTB U MaTepuanoB. MoJeny MOJIEKYI OpraHUYeCKHX BellecTB. PacTBOpUMOCTH
OpTaHMYECKUX BEIIECTB B BOJIE U HEBOJHBIX pacTBopuTeNsaX. [InaBnenue, o0yrinuBanue U TOpeHHE OPraHMYECKUX BEIIECTB.

YIJIEBOJAOPO/BbI (23 u)
Tema 2. TpenebHble yriieBoaopoabl (ajakanbl) (7 1)
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE akaHOB. ['oMonornveckuii psa. Homenknatypa u uzomepus. @uznyeckre 1 XMMHUYECKUE CBOMCTBA aJIKaHOB.
Peakuus 3amemienust. [lonyuenue v NpUMEHEHNE aIKaHOB.
Luknoanxanvl. Cmpoenue monexyn, comonocuveckui pso. Haxoocoenue 6 npupode. @usuueckue u xumuieckue cOUCMEA.
JemoncTpauuu. B3psiB cMecu MeTaHa ¢ BO31yxoM. OTHOIIIEHHE aJTKaHOB K KUCJIOTaM, Iejo4YaM, K pacTBOPY NMepMaHraHaTa Kajus 1 OpOMHOM BOJIE.
Jla6opaTopHslii onbIT 1. M3roToBneHne Mojenel MoJIeKyIl yIiIeBOIOPOI0B U FaIOT€HOMPON3BOIHBIX.
IIpakTuyeckas padora 1. KauecTBeHHOE onpeiesieHre yriepoaa, BOJA0Poa U XJIopa B OPraHndecKiX BEUIeCTBaXx.
PacuerHble 3agauu. HaxoxaeHne MOIeKyIsspHO (hOpMYITbI OPraHudecKoro COeIMHEHUs o Macce (00beMy) MPOIYKTOB CrOpaHUS.



Tema 3. HenpenejbHble YriieBoaopo/ab! (6 1)

AJIKeHBbI. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE alIkeHOB. ['omonoruueckuii psia. Homenknatypa. M3omepust: yriaepoaHon enu, MOJI0KEHU KpaTHOU
CBS3U, YUC-, MpaHCc-N30Mepusa. XMMHUUYECKHE CBOMCTBA: PEaKIMU OKHUCIICHMS, NMPUCOEANHEHUS, oaumepusauuu. [lpasuno Mapxoenuxoea. 1lonyuenune u
IIPUMEHEHUE AJIKEHOB.

Ankaauenbl. Ctpoenue. CoiicTBa, npuMeHeHue. [[pupoaHbiil kayqyk.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE anleTuiieHa. ['omonoru u nzomepsl. Homenkiarypa. @usznueckue 1 XMMHUYECKue CBOMCTBA. Peakiuu
npucoenuHenus u 3amenienus. [lonyuenue. [Ipumenenue.

Jemoncrpanuu. [Tonyuenue aneruiieHa B naboparopun. Peaknus anerniieHa ¢ pacTBOPOM TNEpMaHraHaTa Kaimusi 1 OpoMHO Bofol. ['opeHue amerusieHa.
Pa3noxenune kaydyka npyu HarpeBaHUU U UCIIBITAHUE MPOAYKTOB Pa3JIOKEHUSI.

IIpakTnyeckas padora 2. [lonydeHnue STUiICHAa U U3YYEHUE €TO CBOMCTB.

Tema 4. ApomaTndecKkue yrjieBoaopoabl (apeHbl) (4 1)

ApeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue OeHzona. M3omepus u HoMeHkIaTypa. Pu3ndyeckue U XUMHUYECKHE CBoiicTBa OeH3oia. ['omomnoru
6en3onma. OcoOeHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB O€H301a Ha MpUMepe Toayoia. ['eHeTndeckas CBsi3b apOMaTHYECKUX YIIIEBOAOPOAOB C IPYTUMHU
KJIaCCaMH YTJIEBOJAOPOIOB.

JdemoncTpauuu. benson kak pactBoputenb, ropenne 6enszoina. OTHoueHne 0eH30J1a K OpOMHOM BOJIE M pacTBOPY MepMaHranara kanus. OKucieHrue Toayoa.

Tema 5. Ilpupoanble HCTOYHUKH YIJIEBOAOPOIOB (6 1)

[Tpupoausiii ra3. [TonytHsie HedTsHbIe Ta3bl. HedTs 1 HedTenpoaykTsl. Pusndeckue cBoiictBa. Criocods! nepepadoTku Hedtu. [leperonka. Kpexunr
TEPMUYECKUN U KaTATUTHIECKUN. KoKkcoxumuueckoe npouze00cmeo.

JlaGopaTopHsiii onbIT 2. O3HaKOMIIEHHE C 00pa3liaMu MPOYKTOB HeTenepepaboTKu.

Pacuernbie 3apaun. OnpeneneHne MacCoBOM Wi 00bEMHOMN JJOJIM BBIXO/Ia MPOAYKTa PEAKI[UU OT TEOPETUUECKH BO3MOXKHOTO.

KUCJIOPOACOAEPKALIIUE OPTAHUYECKHUE COEJIMHEHUSI (26 u)

Tema 6. CiupThl ¥ peHoubI (6 4 + 1 1)

OpHoaToMHbIe NpeenbHble cnupThl. CTpoeHne Monekys, pyHKInoHalIbHas rpymnna. Bonoponnas cBsas3b. M3omepust u HomeHknaTypa. CBolicTBa MeTaHoJIa
(9Ta”oNa), MoslyueHUe U MpuMeHeHne. PU3HONIOrnyeckoe JEHCTBHE CIIUPTOB HA OPraHM3M YelloBeKa. | eHeThyeckas CBS3b OJHOATOMHBIX IMPEAETbHBIX
CIHMPTOB C YIII€BOJOPOJAMH.

MHoroaToMHbI€ CIUPTHI. DTUIEHIIINKOIIb, TIULepuH. CBOICTBA, IPUMEHEHUE.

®enoubl. CTpoeHne MOJIEKYJIbl (PeHOTA. B3aumHoe enusaHue amomos 6 Moaexyne Ha npumepe monexyavt gpenona. CoiictBa Gperona. TokcuuHoCTh (heHoNa U
ero coenuHeHuit. [Ipumenenue Qenona.

JemoncTpanun. BzaumonelictBue ¢peHona ¢ OpoMHONM BOAON U paCTBOPOM THAPOKCUIA HATPHUSL.

JlaGopaTtopusiii onbIT 3. PacTBopeHue riuuepuna B Bojie. Peakuus rauuepuna ¢ ruapokcuaom meau(Il).

PacueTrHble 3aga4u. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM MPU YCIOBUHU, YTO OHO U3 PEarupyrOIINX BEUIECTB JaHO B U30OBITKE.
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Tema 7. Anbaeruabl, KeToHbI (3 1)

Anppaeruasl. CTpoenue mosekyisl popmanbaeruna. ynkunonanbHas rpynna. M3oMmepus u HomeHkiIatypa. CBolicTBa anbaeruaoB. @opmanbaerus u
aleTAIbJET U/l TIOJyYEHUE U IPUMEHEHHE.

Ayemon — npedcmasumens kemonos. Cmpoenue monekyisl. [Ipumenenue.

JemoncTpanuu. B3aumoeiicTBue MeTtaHans (dTaHais) ¢ aMMHAadyHBIM pacTBopoM okcuaa cepedpa(l) u rumpokcuma meau(Il). PactBopeHue B aneroHe
pa3IMYHbIX OPTraHUYECKUX BEIIECTB.

JlabopaTopHslii onbIT 4. [ToyyeHue sTaHans OKUCIEHUEM ITAHOA.

JladopaTropHblii onbIT 5. OKuciIeHUE MeTaHAIA (dTaHAIS) aMMHAYHBIM PacTBOpoM okcuza cepedpa(l).

JlaGopaTopHslii onbIT 6. Oxkucnenne Mmeranans (3tanans) ruapokcuaom meau(1l).

Tema 8. Kap6oHoBbie KHCI0THI (6 1)

OnHOOCHOBHBIE Mpe/iesibHbIE KapOOHOBbIE KUCIOTHL. CTpoeHue Monekyin. dyHkunoHanbHas rpynna. M3omepus u HomeHkiarypa. CBolicTBa KapOOHOBBIX
kucnot. Peakius srepudukanun. [Tomydenne kapOOHOBBIX KMCIOT M IPUMEHEHHE.

Kpatkue cBeneHus o HempenenbHbIX KapOOHOBBIX KHCIOTAX.

['eneTnueckas cBsA3b KapOOHOBBIX KUCIIOT C APYTUMH KJIACCAMU OPraHUUYECKUX COCAMHEHUI.

IIpakTnyeckas padora 3. [lomyueHne u cBoiicTBa KapOOHOBBIX KHCIIOT.

IIpakTnueckas padora 4. Perienue skcriepuMEHTAIbHBIX 33/1a4 HA PACIIO3HABAHNUE OPraHUMYECKUX BEILECTB.

Tema 9. Cnoxubie 3¢upsi. Kupsi (3 1)

CrnosxHble 3¢upbl: CBOMCTBA, oayyeHue, npuMmenenue. XKupol. Ctpoenue xupoB. Kupsl B mpupose. Cpoiictsa. [Ipumenenue.
Morwwue cpedcmsa. Ilpasuna bezonacroeo oopawerust co cpeocmeamu ObIMosoU XUMUU.

JlaGopaTopHsliii onbIT 7. PAaCTBOPUMOCTB KHMPOB, 10KA3aTEIBLCTBO UX HETPEIENbHOI0 XapakTepa, OMbIIICHHE KUPOB.
JlaGopaTtopHsiii onbIT 8. CpaBHEHUE CBOICTB MblJIa U CHHTETHYECKUX MOIOIIUX CPECTB.

JlaGopaTopHsliii onbIT 9. 3HAKOMCTBO ¢ 00pa3aMM MOIOIIUX CpeACTB. M3yueHne ux coctaBa U MHCTPYKIHI 110 TPUMEHEHHIO.

Tema 10. Yraesoawbl (7 1)

I'moko3za. CtpoeHue monekynbl. OnTuueckas (3epkanbHas) usomepusa. Opykroza — nzomep riaoko3sl. CBoiicTBa rimoko3sl. [Ipumenenne. Caxaposa.
Ctpoenne mosekynbl. CBOKWCTBA, TPUMEHEHUE.

Kpaxman u nemnrono3a — NpeAcTaBUTENN NPUPOIHBIX MOIMMEpPOB. Peakuns nonvkoHaeHcanuu. Ou3ndeckue U XuMuueckue cpoiictsa. HaxoxaeHnue B
npupoze. [Ipumenenune. AneratHoe BOJIOKHO.

JladopaTopuslii onbIT 10. B3aumopeiicteue rmoko3sl ¢ ruapokcunom meau(ll). Jladoparopublii onbiT 11. B3aumonelicTBre rmrOKO3bl ¢ aMMHUAYHBIM
pactBopom okcua cepedpa(l).

JlaGopaTopHsiii onbIT 12. B3aumogeiicTBue caxaposbl ¢ THIPOKCHAOM Kasbliud. JlabopaTopuslii onbIT 13. B3anmoseiicTBue kpaxmania ¢ nogoM. ['uaponus
KpaxmaJa.

7



JlaGopaTtopHsiii onbIT 14. O3HaKOMIIEHHE ¢ 00pa3LaMy IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.
IIpakTnyeckas padora 5. Penienne skcriepuMeHTAIBHBIX 3a/1a4 Ha IIOJYyYEHHUE U PacliO3HABAHUE OPraHMYECKUX BEIIECTB.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEJIUHEHUSI (7 1)

Tema 11. AMUHBI 1 aMUHOKHUCJIOTHI (3 4)

Amunbl. CTpoeHue Mosiekysl. AMuHorpynna. @usndeckue u XuMuueckue cpoiictpa. CTpoeHre MOJIEKY bl aHWIMHA. B3auMHOe BIIMSIHIE aTOMOB B MOJIEKYJIE
Ha MpuMepe MoJIeKyJbl aHwiInHa. CBolcTBa anwiuHa. [Ipumenenue.

AMUHOKHCJI0THI. 30Mepus 1 HoMeHKIaTypa. CBoicTBa. AMUHOKHCIIOTHI Kak aM(pOTepHbIC OpraHnyeckue coeanaenus. [Ipumenenne. ['eHeTnueckas cBs3b
AMUHOKHCIIOT C JPYTMMU KJIACCAMH OPraHUYECKHX COeIUHEHUH.

Tema 12. Beaxu (4 4)

Beaxu — npupoansie nonuMepsl. CoctaB u cTpoeHue. Ousnyeckue U XuMUueckue cBoiictpa. [IpeBpaiienne 0enkoB B OpraHu3Me. YClexXu B U3y4E€HUU U
CHHTE3€ OEJIKOB.

Tonamue 06 azomcodepaicawjux cemepoyukauyeckux coeounenusx. Hupuoun. Iuppon. [lupumuounogvie u nypunogvle ocnoganus. Hykieunosvie Kuciomol:
cocmas, cmpoenue.

XuMus U 310poBbe yenoBeka. JlekapcTsa. [IpoOiemsl, cBsI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MTPENapaToB.

JemoncTpanuu. OKpacka TKaHU aHWJIMHOBBIM KpacuTesieM. Jloka3aTenbcTBO HanuuKsl (QyHKIIMOHAIBHBIX IPYII B pAaCTBOPAX AMUHOKHCIIOT.
JlabopaTopuslii onbIT 15. [{BeTHbIE peakuiny Ha Oesku (OMypeToBasi U KCAaHTOIIPOTEUHOBAs PEaKLIUN).

BBICOKOMOJIEKYJISIPHBIE COEAUHEUSI (8 u)

Tema 13. CunreTH4eckue nojumeps (7+ 1 u)

[TonsiTHE O BBICOKOMOJEKYISPHBIX coequHeHMsX. [lonmnMepsl, mosnydaeMble B peakuusax noiaumepusanmu. CTpoeHue Mosekyl. CTepeoHeperylsipHOe U
crepeoperyispHoe crpoeHue nonumepos. llommatunen. [lomunponunen. TepmorutactuaHocTs. [lonuMmepsl, nosy4aeMble B pEaKIMSIX MOJUKOHICHCALIUH.
®denondopManbaeruaHbIE CMOJIBI. TepPMOPEaKTUBHOCTb.

Cunrernueckue kayuyku. CTpoeHue, CBONCTBA, TOTYYEHUE U IPUMEHEHHE.

Cunrernueckue BojokHa. Kanpon. JIaBcaH.

O0600611eHre 3HaHu# 10 Kypcy oprannyeckoil xumuu. Opranuyeckas XMMHUsL, 4YeJIOBEK U MPUpPOa.

JemoncTpanuu. O6pasiipl IacTMace, CAHTETHUECKUX KaydyyKOB M CHHTETUYECKHUX BOJIOKOH.

JlaGopaTopHsiii onbIT 16. M3yueHune cBOWCTB TEPMOIUTACTHYHBIX MTOJIMMEPOB. M3ydeHre CBOWCTB CHHTETHYECKIX BOJIOKOH.

IIpakTnyeckas padora 6. Pacno3sHaBanue miacTMacc U BOJIOKOH.

Pacuernbie 3apaun. OnpeneneHne MacCOBOM Wi 00bEMHOMN JIOJIM BBIXO/Ia MPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

11 kaace. (68 1)
TEOPETUYECKHUE OCHOBbI XUMHUH
Tema 1. BaxHeiinme XuMU4YecKre MOHSATHSI ¥ 3aKOHBI (7 1)
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Atom. Xumunueckuil anement. M3otomnsl. [IpocThie U ClI0KHBIE BELLIECTBA.

3aKOH COXpAHEHHUs MACChl BELIECTB, 3aKOH COXPAHEHUs W IMPEBPAIICHUS JHEPTrUU MPU XMMHUYECKUX PEAKLUSAX, 3aKOH IMOCTOSHCTBA cocTaBa. BemecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO CTPOEHUS.

ATOMHBIE opOUTANH, S-, P-, d- 1 f-351eKTPOHBL. OCOOEHHOCTH pa3MeIIeHUS SICKTPOHOB IO OPOUTANISIM B aTOMAaX MAJIbIX U OOJIBIINX MEPUOIOB. DHEPreTUUCCKHE
YPOBHHU, OAYpOBHU. CBS3b MEPUOINIECKOTO 3aKOHA U MIEPUOINICCKON CUCTEMBI XUMHUYECKHUX dJIEMEHTOB C TEOPHEH CTPOCHHS aTOMOB. Kopomxuil u OnunHbll
sapuarnmvl maodauysbl Xumuyeckux s1emenmos. llonoxxenue B nepuoANUECKoi cucreMe xummuueckux anneMmenTtos Jl. 1. Menneneesa Bogopo/ia, JaHTaHOUIOB,
AKTUHOUJIOB U UCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BaneHTHOCTh U BaJleHTHBIE BOBMOKHOCTH aTOMOB. [lepnonueckoe n3MeHeHUE BaJICHTHOCTH U Pa3MEpPOB aTOMOB.

PacuerHble 3aqauyu. BreraucieHuss macchl, o0beMa WM KOJMYECTBA BEIECTBA IO M3BECTHOM Macce, 00beMy WJIM KOJUYECTBY BEIIECTBA OJHOTO U3
BCTYNUBILIUX B PEAKLUIO WX MTOJIYYUBIIMXCS B PE3YJIbTaTE PEAKLIUH.

Tema 2. Ctpoenue BeuectBa (8 )

XumMHYecKkasi CBsi3b. BUabl M MexaHU3Mbl 00pa3oBaHUs XHUMHUYECKOU cBsi3u. MoHHas cBs3b. Katwonbl m aHuoHbl. KoBalieHTHas HEMOJSIpHAS CBSI3b.
KoBanentHas nossipHas cBsi3b. DIEKTPOOTpULIATENBHOCTh. CTeneHb OKucieHus. MeTtamnudeckas cBsi3b. Booopoonas ceasw. [Ipocmpancmeennoe cmpoerue
MOJIEKYl HeOP2AHUYECKUX U OP2AHUYECKUX Geuecms.

Tunel KPUCTAIIIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

[Tprumzbl MHOTOOOPA3Ms BEIIECTB: U30MEPHsI, TOMOJIOTHUS, JTIOTPOIHUS, U30MONUSL.

Hucnepcusie cuctemsl. MicTuHHbIE pacTBOpbl. CIIOCOOBI BRIPAXKEHHSI KOHLIEHTPAIIMKU PACTBOPOB: MAacCOBasi A0Sl PACTBOPEHHOTO BEIIECTBA, MOIAPHAS
koHyenmpayus. Koanouonvie pacmeopul. 30.1u, 2enu.

JemoncTpanuu. MoJien HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX H METAJUTHUECKUX KpUCTAIUTHUECKUX pemeTok. Jddext Tunnans. Moaenu MoiaeKya H30MepoB,
TOMOJIOTOB.

IIpakTnueckas padora 1. /lpucomosnenue pacmeopoeé ¢ 3a0aHHOU MOIAPHOU KOHYeHmpayuell.

PacuerHble 3agaun. Beryncienne Macchl (KOJIMUECTBa BEIIECTBA, 00bEMa) MPOJYKTa PEAKIMU, €CIU JIJIsi €ro TOJIYYeHHS JTaH PacTBOP C OMpEaesIeHHON
MacCOBOH J0JIE€H UCXOJHOTO BELIECTBA.

Tema 4. Xumnveckue peakuun (13 1)

Knaccugukanns xXuMuyeckux peakiuii B HEOpPraHM4eCKOi U OpraHu4ecKoi XUMHUU.

CKOpOCTh PEaKIiH, €€ 3aBUCUMOCTh OT Pa3IUdHBIX (AKTOPOB. 3akoH Oelicmayowux macc. uepeus akmusayuy. Kartanms u xaranuzatopsl. OOpaTuMocThb
peakuuit. Xumuueckoe paBHoBecue. CMellleHne paBHOBecUs 01 AeiicTBUeM pa3inuuHbIX (aktopos. [Ipunnun Jle [arense. [Ipon3BoacTBO cepHO KUCTOTHI
KOHTAKTHBIM CIIOCOOOM.

OnekTponauTnueckas auccoruanus. CuipHble U ciaaldble MEeKTPONUTHL. Kucromuo-ocHosHble 83aumoodelicmsus 6 pacmeopax. Cpella BOJHBIX pacTBOPOB:
KHCTas, HeWTpalibHas, menouHas. Monnoe npouszsederue 600bi. Bogopoauslii mokaszarens (pH) pactBopa.

T'uoponus opeanuyeckux u HeOP2AHUYECKUX COCOUHEHUI.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAaKIMU OT KOHILIEHTpAaLMM M TeMIeparypbl. PaznojkeHue nepokcuaa BOJOPOAA B NMPUCYTCTBUU KaTaau3aTopa.
Omnpenenenue cpeabl pacTBOpPa C MOMOIIBI0 YHUBEPCATLHOTO HHIUKATOPA.

JlaGopaTtopusiii onbIT 1. [IpoBeienne peakunit HOHHOTO OOMEHa /ISl XapaKTEPUCTHKH CBOMCTB AJIEKTPOJIUTOB.
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IIpakTnyeckas padora 2. BiusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMUYECKON pEaKIiHy.
PacueTrHble 3a1aun. Beruncinenus maccsl (KolM4yecTBa BELIECTBA, 00beMa) MPOAYKTa PEaKIMM, €CIM U3BECTHA Macca MCXOJHOIO BELECTBA, COJEPIKAILEro
ONPEAEIIEHHYIO JIOJIIO IPUMECEH.

HEOPT'AHUYECKAS XUMUS

Tema 5. Merauibi (13 9)

[TonokxeHne METaIOB B MEPUOAUYECKON cucrteme xumuyeckux snemeHToB JI. U. MenneneeBa. OOuiye cBOWCTBAa METAIOB. DIEKTPOXUMUYECKUI Pl
HanpspkeHui MetamioB. OOmmuye crocoObl MOydYeHUs] METAIIOB. DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB. [lonamue o kopposuu memannos. Cnocodwl 3auumsl
om Koppo3uu.

0O0630p METAIIIOB IMIaBHBIX NOArpyNIl (A-TrpyIi) NepUOINIECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB.

00630p MeTauTOB MOO0YHBIX OArpyMI (B-rpyIim) meproanvecKoil CUCTEMbI XUMHYECKUX DJICMEHTOB (ME/Ib, IIUHK, MUMAaH, Xpom, Kele30, HuKelb, NIamund).
CnnaBbl METaJIOB.

OKcuIbI U TUIPOKCH Il METAIIIOB.

Jemoncrpanun. O3HaKOMJICHHE C 00pasllaMd METaUIOB M WX COCOUHCHHH. B3anmMoaeiCcTBHE IMEIOYHBIX U IIEIOYHO3EMENbHBIX METAJUIOB C BOJOM.
B3aumoneiicTBue Meu ¢ KUCIOPOJOM U cepoil. Dnekrponus pactBopa xiopuaa meau(ll). OnbITe 10 KOPPO3UH METAIIOB U 3alllUTE OT Hee.
JlaGopaTopHsliii onbIT 2. B3anMoeiicTBre IIMHKA U JKeJIe3a C paCTBOPAMHU KUCIIOT U IIEJIOYEH.

Jla6opaTopHslii onbIT 3. 3HAKOMCTBO € 00pa3llaMu METAJIOB U UX pyJamMu (padoTa ¢ KOJIESKIHSIMH).

Pacyernble 3a1aun. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM, CBSI3AHHBIE C MACCOBOM JI0JIEH BBIX0J1a TPOIYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

Tema 6. Hemetauini (8 )

00630p cBoiicTB HEMETAIOB. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX HEMETANIOB. OKCHU/IbI HEMETAJIIOB U KUCIOPOICOIEPKAIINE KACTOTHI.
BopmopoaHbie coefMHEHNST HEMETAIUIOB.

Jemoncrpanun. O6pa3ipl HemeTamioB. OOpa3ibl OKCHIOB HEMETAIJIOB M KUCIOPOACOAepkKaInuX KUcIoT. ['openue cepsl, pocdopa, xenesa, MarHus B
KHCJIOpOJIE.

JlaGopaTopHblii onbIT 4. 3HAKOMCTBO C 00pa3llaMyi HEMETAIIJIOB U UX MIPUPOIHBIMH COETUHEHUAMH (paboTa ¢ KOJUIEKITUSIMHU).

JladopaTropHblii onbIT 5. Pacnio3naBanue XJ10puaoB, cyib(aToB, KapOOHATOB.

Tema 7. I'eneTnyeckasi cBsi3b

HEOPraHM4ecKuX u opraHuyeckux BeuiecTs. [IpakTukym (10 4)

I'eneTnyeckas CBA3b HEOPraHUYECKUX U OPTAaHUYECKUX BEILECTB.

IIpakTUKyM™:

IIpakTnyeckas padora 3. Pemenne sKCIepIMEHTATFHBIX 32/1a4 IO HEOPTaHMYECKOW XHUMHUH.
IIpakTnyeckas padora 4. PereHne sKCepMMEHTAIBHBIX 33/1a4 [0 OPraHUYEeCKON XUMHUH.
IIpakTuyeckas padora 5. Penenne NpakTUYECKUX paCYETHBIX 3a/a4.

IIpakTnyeckas padora 6. [Tonyuenue, coOrpanue U pacro3HaBaHHE T'a30B.
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IIpakTHyeckas padora /. PeneHne sKCIepUMEHTAIbHBIX 3a/1a4 110 ONPENEICHUIO TIACTMACC U BOJIOKOH.

XuMHA U )KU3Hb.
Tema 8. Xumuueckasi TexnoJorus. Oxpana okpy:kamouieii cpeabl. (9 u)
(9 yacoB Ha M3y4YeHHe TAHHOI TeMbI B3SIThI U3 Pe3ePBHOI0 BPeMeHH).
Hayunbie MeToibl TO3HAHUS B XUMUH. VlcTounnkn Xxumudeckoi nadopmarmn. [Torck nHGopmanmu 1o Ha3BaHUIM, UACHTH()HUKATOPAM, CTPYKTYPHBIM

dbopmynaM. MojenupoBaHie XMMHUECKUX MPOLIECCOB U SIBICHUN, XUMUYECKUL aHANU3 U CUHmMe3 KaK METOJIbl HAy4HOTO TIO3HAHMUSL.
Xumus 1 310poBke. JlekapcTBa, pepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpAJIbHBIC BOJBI. [Ipo0IeMbl, CBSI3aHHbBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MTPETapaToB.
Bpennbie npuBbIYKY U (HaKTOPHI, pa3pyLIAONIUe 310pOBbe (KypeHue, ynoTpedaeHue ankoros, HapkoManus). PannonansHoe nutanue. [luwesvie 0006asKu.
Ochoebl nuyesol Xumuu.
XuMHS B TIOBCEHEBHOM JKM3HU. MoroIue U YucTsAme cpeactsa. Cpeocmea 60pvbObl ¢ ObIMOBbIMU HACEKOMbIMU. peneiienmol, uncekmuyuovl. CpencTa
JUYHOHN TMTHEHBI U KOcMeTHKU. [IpaBuia 6e30macHoi paboThl C €IKUMH, TOPIOYUMHA U TOKCHYHBIMH BEIIECTBAMH, CPEIICTBAMU OBITOBOM XMMUH.
XUMHUS U CeNbCKOE X03UCTBO. MUHEpanbHbIe U Opranndeckue yaoopenus. CpeacTpa 3aiuThl pacTeHUH.
Xumus u oHepreTuka. [IpupoaHble HICTOYHUKH YTriieBoopooB. [Ipupoaublii 1 monyTHBIN HeTAHOM ra3el, UX COCTaB U Hcnoyib3oBaHue. CoctaB HEPTH U ee
nepepabotka. Hedrenpoaykrel. OkTanoBoe uncio 6ensuHa. OxpaHa okpyxarouieil cpeabl nmpu HedrenepepadoTKe U TPAHCIIOPTUPOBKE HEPTEPOTYKTOB.
AJnbTepHATUBHBIC UCTOUHUKHU YHEPTHUH.
Xumus B crpoutenscTse. Llement. beton. [logbop onTUManbHbIX CTPOUTENBHBIX MATEPUAIOB B MPAKTUYECKOM NESTEIBHOCTH YEI0OBEKA.
XuMus 1 KOJorTHs. XUMHUYECKOE 3arps3HCHUE OKPYXKAIOIIeH cpebl U ero mocieactus. Oxpana ruapocdepsl, mouBsl, arMochepsl, (Gaopsl U GayHbBI OT
XUMHUYECKOTO 3arps3HEHUSI.

JdemoncTpauuu
Mogens uim cxema Ipou3BOJICTBA CEPHOU KUCIIOTHI.
Cxembl KpyroBopoTa B IPUPOE KMCIOPOJa, a30Ta, CEPBI, YIIEpO1a, BOIBI.
Cxema 0e30TXO0AHOr0 IPOU3BOICTBA.
@WIBMBI 0 3arpsA3HEHUH BO3/1yXa, BOABI U ITOYBBHI.
Cxema 04MCTKH BOJbI (CTAIMH MOATOTOBKH MTUTHEBOM BOJBI).

IMpakTnyeckue padorsl. 10 kiaacc.
IIpakTnyeckas padora 1. KauecTBeHHOE onpesienieHne yriaepoia, BOAOPOAa U XJI0pa B OpPraHUYECKUX BEILECTBAX.
IpakTnyeckas padora 2. [lonydeHue STHIICHA U U3YYCHUE €TO CBOMCTB.
IIpakTnyeckas padora 3. Ilomydyenue u cBoiicTBa KapOOHOBBIX KHCIIOT.
IIpakTuyeckas padora 4. PemieHue skciepuMeHTANIbHBIX 3aJ]a4 Ha pacrio3HaBaHHe OpPraHNYeCKHUX BEIIECTB.
IIpakTnyeckas padora 5. Penenne skcriepuMeHTaANbHBIX 3a/1a4 Ha MOJyYeHHE U paclio3HaBaHWE OPraHMYECKUX BEIIECTB.
IMpakTnyeckas padora 6. Paco3HaBaHue miacTMacc U BOJIOKOH.

IIpakTuyeckue padorsl. 11 knacc.
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IIpakTHyeckas padora 1. BiusHue pa3auuHbIX GaKTOPOB HA CKOPOCTh XUMHUYECKOHN peaKIiu
IIpakTnyeckas padora 2. [[puroroBieHne pacTBOPOB C 3aJaHHOW MOJISIPHOW KOHIIEHTPAIUEH.

IIpakTuyeckas padora 3. Pemenne SKCriepuMEHTATBHBIX 3371249 10 TeMe «MeTaliby.
IIpakTuyeckasi padora 4. Pemenue skcriepuMeHTAIbHBIX 3a7a4 1o TeMe «Hemerammpy

TemaTHveckoe NIIAHNPOBAHHUE C ONpeieJieHMeM OCHOBHBIX BUI0B y4eOHOii 1esaTebH0ocTH.10 Kiace

Tembl, BXoAsIIME B JaHHBIN pa3ie

OcHoBHoOe€ coepkanue
1o TeMaM

XapakTepucTHKa OCHOBHBIX BU/10B
AesITeJIbHOCTH YYeHHKA (HA YPOBHe
Y4eOHbIX J1eiicTBHIl)

OcHOBHBIEC HATIPABJICHUA
BOCIIUTATEIbHOH
AeATeJIbHOCTH
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10 kaace

Teopusi XHMHYECKOr0 CTPOECHHSI OPraHUYeCKuX coeanHenuii. [Ipupoaa xumuueckux cpsseii. (4 1)

Oprannueckue BeniecTBa. XuMUYECKOe
cTpoeHue. Teoprs XUMHUYECKOTO CTPOCHHUS
BEILECTB. YIUIEpOAHBbIN cKeneT. M3omepus.
N3omeprl. DHepreTuyecKkue ypoBHU U
MOAYPOBHU. DJIEKTPOHHBIE OpOuTamu. S u P —
OnekTponsl. CriuH 35ekTpoHa. CriapeHHbIe
AIEKTPOHBL. DJIEKTPOHHAsI KOH(HUTypaITHs.
I'padmueckue snexTponHsie hopmyinbl. Curma u
M1 - CBSI3U. METO1 BAJICHTHBIX CBS3EH.
OyHKIMOHANbHAS TPYIIA.

1.IIpeamer opraHu4ecKOM XUMHH.
DopMUPOBAHKUE OPraHUYECKON XUMUH
KaK HayKH.

2. Teopusi XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEILECTB.

3. CocTosiHHE ANEKTPOHOB B aTOME.
DneKTpOHHAs IPUPOJIAa XUMUYECKUX
CBsI3€H B OPraHMYECKUX COCTMHECHUSX.
4. Knaccudukanus coeJuHeHUN
OpPraHHYECKUX.

Jemonctpanun. OGpasibl
OpPraHMYECKUX BEIIECTB U
Marepuanos. Monenn MOJIeKyI
OpPraHMYECKUX BEIIECTB

OOBSCHATD, TOYEMY OPTaHUIECKYIO
XHMMMIO BBIJICTIUIIN B OTJEIBHBINA pa3aesn
xumuu. [lepedncnsate OCHOBHBIE
MPEANOCHUIKA BO3HUKHOBEHUS TEOPUU
XUMHUYECKOTo cTpoenus. Paznuyars Tpu
OCHOBHBIX THUIIA YTJIEPOJHOIO CKEJIeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
HUKIMYecKkuil. OnpenensiTh HaTuuue
aTOMOB YIJIEpO/1a, BOJOPOa U XJIopa B
OpraHMYeCcKUX BeriecTBax. PazanyaTh
MOHSITHUS «AJIEKTPOHHAsI 000JI0UKa» U
«QNEKTpOHHAs opouTaiby. M300paxaTh
ANEKTPOHHBIC KOHPUTYPAIIMHA ATOMOB
3JIEMEHTOB 1-r0 ¥ 2-r0 NEpUOA0B C
TTOMOIIBIO JIEKTPOHHBIX U
rpaduyecKux 3MEKTPOHHBIX (OpMYII.
OOBACHATH MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U TT- CBS3CH.
Ornpenenars NPUHAIICKHOCTD
OpPraHUYECKOI0 BEUIECTBA K TOMY WU
MHOMY KJIacCy MO CTPYKTYPHOH

bopmyie.

[Tarpuotnueckoe,
Ipa)x/1aHCKOe, TPYAOBOE,
HKOJIOTHYECKOE
BOCIIUTaHKE, IICHHOCTh
HAy4YHOTO MO3HAHUS,
(bopmMHpoOBaHUE KyIbTYPHI
3/10pOBbA

2. YriaeBoaopojabl (23 )

Tema 2. IIpenenbHble yriaeBoaopoabl (ajikaubl ) (7 1)

[IpenenbHBIC YTIEBOAOPOABI (ATKAHBI).
Bo30yx1éHHOe cocTosiHIE aToMa yriiepoJa.
['ubpunuzanus atoMHBIX opouTanei. ['omomory.
I'omonoruyeckas pasHOCTb. I oMoornyeckui

5. DNEeKTpOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
AJIKaHOB. ] 'OMOJIOTM 1 U30MeEphI
QJIKAaHOB.

OOBSCHATH MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJI aTKaHOB Ha OCHOBE
MPEACTaBICHUN O THOpUIU3AIINHI
opOuTasneii atoMa yriaeposa.

ITarpuotnueckoe,
IpaXXIaHCKOE, TPYAOBOE,
JKOJIOTHYECKOE
BOCIIMTAHME, ICHHOCTh
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psaa. MexnyHapoiHas HOMEHKJIATypa
OpraHMYecKuX BemecTs. M3omepus
YIIEpOAHOro cKesera. Peakuyuy 3amMermenus
(ranoreHMpoBaHUE), AETUAPUPOBAHMUS,
MU30MEPU3aLMH ATIKaHOB. LlenHbie peaknuu.
CBoOoHbIe paauKaisl. ['anoreHonpon3BoIHbIC
QJIKaHOB

6. du3nyecKue U XUMHUYECKUE
CBOICTBA aJIKAaHOB.

7. [lonyuenue u npuMeHeHHE
AJIKaHOB.

8.Pacuérurie 3amayn. Haxoxnenue
MOJIEKYJISIPHOM (HhOPMYJIBI
OpPraHUYECKOTO COCAMHEHHUS.

9. [ukoankaHsl.

10. IlpakTnueckas padora Ne 1.
«KauecTBeHHOE onpeaeneHue
yriepoa, BOJIOpoa U XJiopa B
OpPTaHMYECKUX BEIICCTBAX.

11. KoutpoabHas padora Nel o
TeMaM «TeopeTuvecKre OCHOBBI
OpPraHUYECKON XUMHUMY, «AJIKAHBD».
JdemoncTpauuu. OTHOIICHHE
QJIKaHOB K KUCJIOTaM, IIeI04YaM
pacTBOpy IIepMaHTaHaTa Kalus U
OpoMHOI BoOJIE.

JlaGopaTopHbIii ONBIT.
N3roroBneHue Mojeneit MoJeKy
YIJI€BOJOPOOB

W3roraBnuBaTth MOAEIN MOJIEKYJ
aJIKaHOB, PYKOBOJCTBYSICh TEOpUEN
XUMHYECKOTIO CTPOEHUS OPTaHUYECKUX
BewecTB. OTIM4aTh TOMOJIOTH OT
n3omepoB. Ha3piBaTh ankaHbI 110
MEKIyHApOAHOW HOMEHKIIATYPE.
CocTaBiATh ypaBHEHUS XUMHUYECKHUX
peakui, XapakTepU3yIOINUX
XMMHMYECKHE CBOMCTBA METaHa U €T0
roMoJIoroB. Pemate pacuéTHble 3a1aun
Ha BBIBOJ ()OPMYJIBI OPraHHUUYECKOTO
BELIECTBA.

HAy4YHOTO MMO3HAHUS,
(bopMUpOBaHHE KYIbTYPHI
3/10pOBbS

Tema 3. HenpenenbHbie yriieBogopoasbl. (6 1)

KpaTHBIC CBs3H. Here,I[eJ'ILHHe YriieBOAOPOABI.

Anxensl. Sp -['ubpuauszauus. OTeH (3TUIIEH).
N30oMepus mosoxKeHus IBOMHOM CBS3U.
[TpocTpaHcTBeHHAS N30MepHs (CTepeo-
nzomepust). Peakuiuu nprucoennHeHus
(TuapupoBaHKE, TAIOTEHUPOBAHUE,
TUApaTalys ), OKUCICHUS ¥ TIOJMMEpPU3alun
QJIKCHOB. BBICOKOMOJIEKYIISIPHBIE COSTMHCHHUS.
KauecTBeHHBIE peakiiny Ha TBOWHYIO CBSI3b.
AnkanueHsl (TUEHOBBIE YTIIEBOAOPOIBI).

12.21eKTpOHHOE ¥ IPOCTPAHCTBEHHOE
CTPOEHHE alNKEHOB. [ 'oMonorusi.
Homenkiarypa. M3omepust.
13.Xumu4eckne CBONCTBA.
[losnydyeHne u IpUMEHEHNE AJIKEHOB.
14 IpakTuyeckas padora Ne 2
«[lony4yenue aTHIIEHA U U3YYEHUE ETO
CBOMCTB»

15.Anxanguensl. Ctpoenue. CBOICTBa,
npuMeHeHue. [IpupoaHbIil Kaydyk.

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI TUJICHA Ha
OCHOBE IPEJICTABICHUN O
TUOpUIM3AITIY AaTOMHBIX OpOUTANICH
yraeponaa. M300paxarh CTpyKTypHBIE
(hopMyITBI ATKEHOB M KX U30MEPOB,
Ha3bIBaTh AJIKEHBI IO MEKyHAPOIHOM
HOMEHKJIAType, COCTaBIATh (GOPMYJIbI
QJIKEHOB IO X Ha3BaHUSAM.

[TarpuoTnueckoe,
IPaXXJaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
BOCIIUTaHUE, LIECHHOCTh
Hay4HOI'O ITO3HAHMS,
(dbopmMHpOBaHUE KyIbTYPHI
310pOBbSA
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Jusunuin (6yraaueHn-1,3). U3omnpen (2-
MeTtunoyranuen-1,3). ConpsikEHHbIE ABOWHBIE
cBs13u. Peakuuu npucoeauHeHus
(ranoreHMpoOBaHUs) U NOJUMEPU3ALIUH
aJIKaJUeHOB. ALieTuiIeH (3TuH). MexkiaccoBast
nzoMmepusl. sp-I'népuauzanus 3J1eKTPOHHBIX
opOuTaneil. Peakuuu npucoenuHeHMS,
OKHCJIEHUS U MOJIMMEPHU3aLUU AJIKUHOB

16. Ankunsl. CTpoeHue aneTusieHa.
I'omonoru nzomepsl. Homenknarypa.
CaoiicTBa.

17.Ilony4yeHue aneTUiIeHa, €ro
IIPUMEHEHUE.

JdemoncTpauuu. Mozenn MOJIEKyJ
TOMOJIOTOB U M30MepoB. [lonyuenune
areTIIIeHa KapOuTHBIM CITIOCOOOM.
B3anmopeiicTBue aneruieHa ¢
pacTBOpOM I€pMaHraHaTa Kajlus U
OpoMHO# BojoH. I'opeHue aneTuiieHa.
PasnoxxeHne kaydyka npu HarpeBaHUH
Y UCTIBITAHUE TTPOJIYKTOB Pa3I0KEHHUS.
3HaKOMCTBO C 00pa3liaMy Kay4yKOB.

CocTaBiATh ypaBHEHUS XUMHUYECKUX
peakiui, XapakTepU3yOIUX
XMMHMYECKHE CBOMCTBA aJIKEHOB.
[Tosnyuats sTHIIEH. Jl0Ka3bIBaTh
HENPEIEIBbHBIN XapaKTep ATUIICHA C
IIOMOLIbIO0 KAYECTBEHHOM pEeakluy Ha
KpaTHble cBs3U. COCTaBIIATh ypaBHEHUS
XUMHYECKUX PEaAKIUH,
XapaKTEPU3YIOIINUX HEMPEACIbHBIN
xapaxTep ankagueHoB. OObIACHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl alleTHIICHA,
Ha3bIBaTh F'OMOJIOTH alleTUJICHA 110
MEXAYHApOJIHONW HOMEHKIIAType,
COCTaBJIATh YPAaBHEHUS PEAKLIHUM,
XapaKTEepU3YIOIIMNX XUMUUYECKUE
CBOICTBA alleTUJICHA

Tema 4.ApomaTuueckue yrieBoaopoabl (apeHsl) (4 4)

ApeHbl (apoMaTHYECKUE YTIEBOAOPOIbI).
benzon. ben3onpHoe KoabL0. Toiryour.
N3omepus 3amectureneil. Peakunu 3amernieHus
(ranoreHMpoBaHUE, HUTPOBAHUE), OKUCIIEHUS U
MIPUCOETUHEHMST apeHOoB. [lecTuuasbl.
['enernueckas cBsI3b apEHOB C IPYTUMHU
YIJIEBOAOPOAAMU

18. DneKTpOHHOE U TPOCTPAHCTBEHHOE
cTpoeHue OeHzona. Mzomepus u
HOMEHKJIaTypa.

19. du3uveckre M XUMUICCKHE
CBOIcTBa OeH3o07a.

20.T'omomnoru 6en3ona. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB.
21.T'eneTnyeckas CBS3b
apOMaTHYECKUX YTIIEBOAOPOJIOB C
JIpYTUMU KilaccaMi. JleMOHCTpanum.
Bbenson xak pactBoputens. ['openue
oenzona. OTHOIEHUE OEH301a K
OpOMHOI BOJI€ U PacTBOPY
repMaHrasara kanus. OKuciieHue
TOJTyOJIa

OOBSCHATD NEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYJIbI OeH30J1a.

N300paxaTh CTpyKTYpHYIO (hopMyTy
OeH3051a IBYMSI CIOCOOAMH.
OOBACHATH, KaK CBOKMCTBA O€H30J1a
00yCJIOBJIEHbI CTPOCHUEM €T0
MOJIEKYJTBI.

CocraBnsTh ypaBHEHHsI PEaKIUi,
XapaKTEPU3YIOINX XUMHUYECKHE
cBOMcTBa OEH30J1a U €ero TOMOJIOTOB

ITarpuoTnueckoe,
IPaKJaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
BOCIIUTaHHE, LIECHHOCTh
Hay4HOI'O ITO3HAHMS,
(bopMHpOBaHUE KyJIbTYPHI
310pOBbSA
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Tema 5. [IpupoaHbie HCTOYHUKH YI1eBoa0poaoB (6 1)

[Tpuponnsiii ra3. Hedte. [TonyrHble HEdTsAHBIC
ra3bl. KaMeHHBII yroib.

[Teperonka Hedru. Pextuduxannonnas
koJsioHHa. bensun. Jlurpoun. Kepocun. Kpexunr
HedTenpoaykroB. [Tuponus

22. llpupoausiii ra3. [lomytHble
He(TsIHBIC Ta3bl.

23.HedTh 11 HEPTETIPOTYKTHI.
[Teperonka. JI.O. 2.

24 KpeKHUHT TepMUYECKHNA U
KaTAIUTUYECKHM.
25.KOKCOXMMHUYECKOE MPOU3BOCTBO.
26.Pacuérnblie 3agaun. OnpeaeneHue
MaccoBOW U 00BEMHOMN J0IM BBIXOJ1A
MPOYyKTAa.

27 KontponbHas padora Ne 2 o
pazneny «YTIeBOJIOPOABD».
JlaGopaTopHbIii ONBIT.
O3nakomiieHHE ¢ 00pa3amMu
MIPOJYKTOB HedTenepepaboTKu

XapakTepu30BaTh COCTAB MIPUPOTHOTO
ra3a v IOIMyTHBIX He(TAHBIX Ta30B.
XapakTepu30oBaTh CIIOCOOBI
nepepadoTku HepTH. OOBICHATH
oTIMYUe OCH3MHA MPSMOH TTEPETOHKH
OT KPEKHHT - OCH3MHA.

3. Kucaopoacoaep:kamme opranndeckue coexuenus (25 +1 )

Tema 6. Ciuptsl 1 penount (6 + 1 u)

Kucnoponcoaep:xaiue oprannyeckue
coenuHeHus. OTHOATOMHBIE TTPEIETbHbIE
cnupThl. OyHKIIMOHAIBHAS TPYIINa CIIHPTOB.
MeTtaHoa (METHIIOBBIM CIUPT). DTaHOI
(aTunoBbiit ciupt). [lepBUYHBIN, BTOPUUHBIN 1
TPETUYHBIN aTOMBI yriiepoaa. Bomopoanas
cBs3b. CripToBoe OpokeHne. depMeHTHI.
Bonopoansie cBsizu. AJTKOroau3Mm.
MHOroaToMHbIE€ CIUPTHI. DTHJICHTJIUKOJb.
I'muuepun. KauectBenHnas peakuus Ha
MHOT'0aTOMHBIE CTUPTHI. DEHOTBI.
ApomaTtudeckue cnupTsl. KauecTBeHHas
peakius Ha peHOI

28.1IpenenbHbIE OTHOATOMHBIE
cnupThl. CTpOEHHE MOJIEKYIL.
N3omepust 1 HOMEHKIIATypa.
29.CpoiicTBa MeTaHONA (3TAHOIA).
Bonopoanas cBsi3b.

30.I1onyyeHue u npuMeHeHue
cnupToB. PU3HOIOTHYECKOE IEVCTBUE
Ha OpraHU3M 4YeJI0BEKA.
31.'eneTnyeckas CBA3b NPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB C
YIJIEBOAOPOJAMH.

N306paxats 001yto popmyny
OJIHOAaTOMHBIX IIPEJENIbHBIX CIIUPTOB.
OOBsCcHATH 00pa30BaHUE BOJOPOIHOMN
CBSI3U U €€ BIMAHUE HAa (PU3NYECKHE
cBoricTBa crupToB. COCTABIATH
CTPYKTYpHBIE ()OPMYJIBI CIUPTOB U UX
M30MEpOB, HA3bIBaTh CIUPTHI MO
MEXIYHapOAHONW HOMEHKIIAaType.
OOBACHATH 3aBUCUMOCTH CBONCTB
CIHUPTOB OT HAIMYUSA (QYHKIIMOHATILHON
rpymisl (-OH). CocTaBiasiTh ypaBHEHHS
peakuuii, XapakTepU3yIOLINX CBOMCTBA
CHUPTOB M UX NPUMEHEHHE.

ITarpuoTnueckoe,
rpakIaHCKOE, TPYAOBOE,
IKOJIOTMYECKOE
BOCIIUTaHHE, IICHHOCTh
HAy4YHOT'O TO3HAHMUS,
(dbopMHpOBaHHE KYJIbTYPHI
30POBBSI
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32.Pemenune 3a1a4 10 XUMHYECKUM
YpaBHEHUSIM IIPU YCIOBUU, YTO OJHO
13 BEILECTB J1aHO B U30BITKE.

33. MHOroaTroMHBIE CIIUPTHI.
OTUJICHIIINKOIIb, TIULEPUH.
CgoiictBa, mpumenenue. JI. o. 3.
34.CtpoeHue, CBOMCTBA U
npuMeHeHue GeHona.
JlabopaTopHble ONbITHI.
OxucneHue 3TaHoIa OKCUIOM
menu(Il). PactBopenue riounepuHa B
BOJIE M PEaKIUs €ro C THIPOKCHIOM
meau(Il). Xumuueckue cBoiicTBa
¢denoia

XapakTepu3oBaTh (HPU3HOJIOTHIECKOE
JIEHCTBYE METAHOJIA U 3TAHOJIA.
CocTaBisiTh ypaBHEHUS PEaKIUi,
XapakTEPU3YIOLIHUX CBOMCTBA
MHOT'OaTOMHBIX CHUPTOB, U IPOBOJUTH
KaueCTBEHHYIO PEAKIUIO HA
MHOT0aTOMHbIE€ CIUPTHI. OOBACHATH
3aBHCHMOCTH CBOMCTB (heHOoJIa OT
CTPOEHHUS €T0 MOJIEKYJIbI, B3aUMHOE
BJIUSIHME aTOMOB B MOJIEKYJIE HA
npumepe ¢peHona. CocTaBisaTh
YpaBHEHUS PEAKIUH,
XapaKTEepU3YIOLIUX XUMHUECKIE
cBoiicTBa (heHoIa

Tema 7. Aibaernabl, KeTOHbI. (3 1)

KapGonunpHabie coenuHeHus. KapOoHubHas
rpynmna. Anbaeruasas rpynmna. AjibAeruspl.
Keronsbl. Peakiium okucCIIeHUS M IPUCOETUHEHUS

anbaernoB. KauecTBeHHbIE peakIuu Ha
anbaeruasl. KapOoHOBBIE KUCITIOTHI.

KapOoxkcuipHas rpymnmna (kapOokcorpymnra).
OHOOCHOBHBIE TIPE/IeNTbHBIE KApOOHOBBIE
KHUCJIOTHl. MypaBbUHAs KUCIOTa. YKCyCHast

KHucoTa. Anerarsl

35. Anpaeruabl. CTpO€HHE MOJIEKYJIbI
dbopmanbaeruna. Mzomepus u
HOMEHKJIaTypa.

36. CBoiicTBa anbaeru1oB. [lonyuenune
u npumenenwue. J1.O.4, 5, 6
37.AueToH — NpeaCcTaBUTENb KETOHOB.
Crpoenue monexyinbl. [Ipumenenue.

JdemoncTpanuu. PactBopenue B
aIleTOHE Pa3IMYHBIX OPTaHMYECKIX
BEIIIECTB.

JlabGoparopHble onbIThl. OKUCIEHNE
MeTaHaus (3TaHajs) OKCUIOM
cepebpa(l). Oxucnenve meTaHais
(atanans) runpokcunom meau (I1)

CoctaBiatb HopMysbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/IOB U HAa3bIBATh UX
10 MEXTYHApPOIHOM HOMEHKJIIATYype.
OOBACHATH 3aBUCUMOCTb CBOMCTB
abJAETUIOB OT CTPOCHUS UX
¢yHKIMOHATBHOM rpynmbl. [IpoBoauTh
Ka4eCTBEHHBIEC PEAKLIMH HA aJIbJICTUBL.
CocTaBnATh ypaBHEHUS PEAKIIUiA,
XapaKkTePU3YIOIINX CBOMCTBA
aJbACTUIOB.

[TarpuoTnueckoe,
rpa’kIaHCKOE, TPYAOBOE,
IKOJIOTMYECKOE
BOCIIUTaHHE, IICHHOCTh
HAy4YHOT'O TO3HAHMUS,
(dbopMHpOBaHUE KYIbTYPHI
30pPOBBs

Tema 8. Kap6oHoBbIe Knca0ThI. (6 1.)
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KapbonoBsie kuciotsl. KapookcuabpHas
rpymma (kapookcorpymma). OJHOOCHOBHBIE
IpeJebHble KApOOHOBBIE KUCIIOTHI.
MypaBbrHas KUCIO0TA. YKCYCHasi KUCIIOTA.
ArneTaTbl

38.0O1HOOCHOBHBIE IIPE/IETbHBIE
KapOOHOBbIE KUCIOTHL. CTpoeHue
Moutekyn. M3omepus 1 HOMEHKIaTypa.
39.CgoiicTBa KapOOHOBBIX KHUCIIOT.
[TonydeHnue u npuMeHeHue.
40.Kparkue cenenus. ['enernueckas
CBSI3b KAPOOHOBBIX KHCIIOT C IPYTUMU
KJIacCaMH OPraHU4YeCKUX COEIUHEHUM.
41.MMpakTuyeckasi padora Ne 3.
«[Tomyuenne u cBOMCTBa KapOOHOBBIX
KHCIIOT.

42. IlpakTuyeckas padora Ne 4.
«Perenue sKcriepuMEHTANBHBIX 337124
Ha paclo3HaBaHUE OPTaHUYECKUX
BEIIECTB

43. Konmponavnaa paooma Ne 3 no
memam «Cnupmul u henonvry,
«Anvoezuowl u Kemonwly,
«Kapoonoewvie kucnomuoiy

CoctaBiath HopMyIIbl H30MEPOB U
TOMOJIOTOB KapOOHOBBIX KUCIJIOT U
Ha3bIBaTh UX MO0 MEXIYHApOIHON
HoMeHKIaType. OOBACHATD
3aBUCHUMOCTH CBOMCTB KapOOHOBBIX
KHUCJIOT OT HATHYHUS (PYHKIIMOHAIBHOM
rpymibl (-COOH). CocTaBnsTh
YpaBHEHUS PEaKLIMid,
XapaKTEepU3YIOIIUX CBOMCTBA
KapOOHOBBIX KUCIOT. [lomydaTs
YKCYCHYIO KUCJIOTY U JIOKa3bIBaTh, YTO
9TO BEIIECTBO OTHOCUTCS K KJIACCY
kucaoT. OTIM4aTh MypaBbHHYIO
KHCJIOTY OT YKCYCHOM C TOMOIIBIO
XUMHYECKHUX PEAKIIHA.

[Tarpuotnueckoe,
rpaxaaHcKoe, TPYAOBOE,
JKOJIOTMUECKOE
BOCIUTAaHKE, IEHHOCTh
Hay4HOT'O [MO3HAHMUS,
(dbopMUpOBaHHE KYIbTYPHI
3/10pOBbS

Tema 9. Cao:xusie 3¢upbl. Kupsi (3 1)

CroxHble 23¢upsl. Peakiys sTepudukanmu.
[Ieno4HOM rUIPOIN3 CIOXKHOTO 3hupa
(ombuteHue). XKupsl. CHHTETHUECKHE MOIOIINE
CpEICTBa.

44. CnoxxHble 3(Upbl: CBOMCTBA,
MoJTy4YeHne, MPUMEHEHHE.

45. Kupsl. Ctpoenue xxupos. XKupsl B
npupoae. Cpoiicta. [Ipumenenue.
J.o. 7.

46. Motomue cpenctsa. [IpaBuna
0e30MMacHOT0 O0paIeHus Co
cpenctBamu ObrToBoi xumuu. JI1.O.8,
9.

JlabopaTopHbie ONBITHI.
PacTBOpHMOCTB XKHPOB,
JI0Ka3aTeNbCTBO UX HEMPEIeNbHOTO
XapakTepa, OMBUICHHE KUPOB.

CocTaBnsaTh ypaBHEHUS PEAKITUN
srepudukarun. OOBIACHITH
OHMOJIOTUYECKYIO POJIb JKUPOB.
CobnronaTh mpaBuiIa 0€3011acHOTO
oOparlieHus co cpeAcTBaMH OBITOBOMA
XUMHH

ITarpuoTnueckoe,
IPaXXJaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
BOCIIUTaHHE, LIECHHOCTh
Hay4HOI'O ITO3HAHMS,
(dbopmMHpOBaHUE KYIbTYPHI
310pOBbA
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CpaBHEHME CBOWCTB MbllIa U
CUHTETHUYECKUX MOOIINX CPEJICTB

Tema 10. YraeBoanl (7 4)

Yraesoasl. Monocaxapusl. ['1roko3a.
®pykro3a. Onurocaxapubl. Jucaxapuasl.

Caxapo3a. [lonucaxapunpsl. Kpaxmai. ['nmukore.

Peakuus nonukonaeHcanuu. KauectseHHas
peakuus Ha Kpaxmad. Llemntonosa.
Aunerunuerntonosa. Kinaccudukarys BOJOKOH

47.Tnroko3a. CTpoeHHUE MOJICKYJIBI.
N3omepus. duznyueckue CBOMCTBA U
HaxO0JICHUE B MIPUPOJIE.

48, XuMHU4eCcKre CBOMCTBA IIFOKO3bI.

IIpumeHenue.

JI.O.10, 11.

49. Caxapo3a, HaX0KJICHHE B
npupoje. CBoiicTBa, U IPUMEHEHHE.
JI.O. 12

50. Kpaxmai, ero crpoeHue,

XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC.

JI.O. 13

51.lemnrono3a, €€ CTpoeHue 1
XUMHUYECKHUE CBOKCTBA.
52.[IpuMeHeHne LeIT0I03bI.
AuertaTtHoe BosokHO. JI.O.14.
53.ITpakTuyeckas padora Ne 5.
«PeieHne 3KCNIEPUMEHTAIbHBIX
3ajJa4 Ha MoJiyueHue u
pacno3HaBaHMe OPraHUYeCKHX
BellecTB)

JladopaTopHblie onbIThl. CBOICTBa
TJIIOKO3bI KaK allbJIeTU0CIUpPTA.
B3anmoneiictBue caxapossl €
TUAPOKCUIOM KalbIIMSL.
[IpuroroBnenue KpaxmajibHOTO
KJIeicTepa U B3aUMO/JICUCTBHUE C
nonom. I'maponns kpaxmaina.
O3nakomiieHHe ¢ o0pa3amMu

OOBSCHATH OMOJIOTUYIECKYIO POITh
rioko3bl. [IpakTuyecku noka3bpiBaTh
Hann4Ke (yHKIUOHAIBHBIX TPYII B
MOJIEKYJI€ TJIFOKO3bI.

OOBACHATH, KaK CBOMCTBA Caxapo3bl
CBSI3aHbI C HAJIMYUEM (PYHKLHMOHAIbHBIX
rpynim B €€ MOJIEKYJIe, U Ha3bIBATh
00J1aCTH IPUMEHEHHS CaXxapo3bl.
CocraBniTh ypaBHEHUS peaKlui,
XapaKTepU3YIOIUX CBOMCTBA caxapo3bl.
CocTaBisTh ypaBHEHUS PEAKIIUN
THJIPOJIM3a Kpaxmaiia 1
MOJIMKOH/ICHCAITUH MOHOCAXapHU/I0B.
[IpoBOIUTH KaUECTBEHHYIO PEaKIUI0 Ha
Kpaxmat

[Tarpuotuueckoe,
rpakJIaHCKOE, TPYI0BOE,
HKOJIOTMYECKOE
BOCITUTAHUE, IICHHOCTb
HAY4HOTO TIO3HAHNS,
(dbopmMHpOBaHUE KyIbTYPHI
3JI0POBBS
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IIPUPOJHBIX U UCKYCCTBEHHBIX

BOJIOKOH
A3oTcoaepIkalme oprannvyeckue coequHeHus (7 1)
Tema 11. AMUHBI H aMUHOKHCJIOTBI. (3 1)
A3oTrconepkalue opraHuueckue coequHenus. | 54.Amunbl. CTpOEHHE MOJIEKYI. CocTaBnaTh ypaBHEHHMS pEaKLUM, ITatpuoTnueckoe,
AMUHBI. AMUHOTpyMa. AHWINH. CgoiicTBa anwiunHa. [ Ipumenenue. XapaKTEepPU3YIOLIUX CBOWCTBA AMUHOB. rpak1aHCKOE, TPYA0BOE,
AmuHokucaoThl. bunongpueiii uon. [lentuanas | 55.AmuHokucnotsl. M3omepus u OOBACHATH 3aBUCUMOCTh CBOMCTB JKOJIOTHYECKOE

(amuanas) rpynna. [lentuanas (amMmuaHas)

cBs3b. [lenTuapl. [lomunentuapl. I muuuH. [Ipumenenue.

COCTMHEHU.

HoMeHKkJatypa. CBoiicTBa.

56.I'eHeTnuecKas CBsI3b aMUHOKHCIIOT
C IpYIruMHU KjracCaMu OPraHn4CCKux

aAMUHOKHCIIOT OT CTPOCHHS UX
(GyHKIMOHATBHBIX Ipymil. Ha3siBaTh
AMUHOKHCIIOTBI 110 MEXAYHapOAHON
HOMEHKJIATyp€ U COCTaBIIATh
YPaBHEHUs peaKuui,
XapaKTEepPU3YIOLIUX UX CBOKCTBA.

BOCIIUTaHKE, IICHHOCTh
HAYYHOI'O TIO3HAHUS,
(hOpMUPOBAHHE KYTbTYPHBI
37I0POBBS

Tema 12. beaku. (4 4.)

. benku. CtpykTypa 06e1K0BOI MOJIEKYJIbI (IEpBUYHAS], BTOPUYHAS,
TpeTUYHasi, YeTBepTUYHas). JleHaryparus u Tuipoiin3 OeIKoB.
[[BeTHBIE peakiuu Ha OenKu. A30TcoaepKalue
rereporukiIndeckue coenunenus. [Tupuaun. [uppod.
[Mupumunun. [lypun. Azotucteie ocHoBaHMs. HykienHoBbIe
kucnotsl. Hykieornapl. KommniemMeHTapHbie a30TUCThIE
ocHOBaHMs. PapMaKkoJIOrnyecKass XuMHus

57.benku —
MIPUPOTHBIC
nonumepsl. CocTa
U CTPOCHHUE.
58.CBoiicTBa
OEJIKOB.
IIpeBpamenue
OEJIKOB B
opraHusme. Ycnexu
B U3yYCHUHU U
CHHTE3e
oenxkoB.JI.O.15.
59.ITousTue 06
A30TCO/ICPKAIIIX
TeTEPOLUKINYECKI
X COEIMHEHUAX.
Hyxnennossie
KHCJIOTBL.

OOBACHATH OMOJIOTUYECKYIO POJIb
OeJIKOB U UX MPEBPALICHUH B
opranusme. [IpoBonTh 1IBETHBIE
peakiuu Ha 0enku. OOBICHATH
OMOJIOTUYECKYIO POJIb HYKJICMHOBBIX
KUCIOT. [Ioap30BaThCst MHCTPYKIIMEN K
JIeKapCTBEHHBIM ITperaparam

[TarpuoTnueckoe,
IPaXKJAaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
BOCIIUTaHHE, LIECHHOCTh
Hay4HOI'O ITO3HAHMS,
(bopmMHpOBaHUE KyIbTYpHhI
310pOBbSA
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60.Xumus u
3/10POBBE YEIIOBEKA.
DepMEHTHI.
I'opmonsi.
Jlekapcraa.
JlaGopaTopHblii
onbIT. [[BeTHBIE
peaknuu Ha OeNKu

BbicokoMotekyasipabie coenuHenust. (7 + 1) 4.
Tema 13. CuHTeTHYeCKHE OJTUMEPHI. (8 4.)

[Tonumepsl. CTenenp MoIuMEpU3aluim.
Monomep. CTpyKTypHOE 3BEHO.
TepmonnacTuyHbIe

nonumepbl. CTepeoperyisipHble TOJIUMEpPHI.
[Tonustunen. lomunponuien.
[Tonurerpadropatunen. TepmopeakTUBHbBIE

nosuMepsl. PeHonohopMaTbIETHIHBIE CMOJBI.

ITnacrmaccel. @eHonnacTsl. AMMHOIUIACTHI.
[Tenomnactsl. [Ipupoansiii kayuyk. Pe3uHa.
D60HUT. CHHTETHYECKHE KayUyKH.
Cunrernueckue BojiokHa. KanpoH.

61.Ilonatue o BMC, 3aBUCHMOCTE UX
CBOMCTB OT cTpoeHusi. OCHOBHBIE
METO/bI CUHTE3a IIOJIUMEPOB.

62. Kimaccudukanms riactmacc.
TepMonacTUYHBIE TOTUMEPHI.
[Honuatuien. IomunponuieH.
JL.O. 16.

63. CuHTETHYECKHE KayqyKH.
CrtpoeHue, CBOWCTBA, IOJTyYEHUE U
MIPUMEHEHUE.

64. CunreTnueckue BojokHa. Kampos,
JIaBCaH.

65. [IpakTH4eckas padora Ne 6.
«Pacno3HaBaHue mjaactTMace u
BOJIOKOH

66. PacueTHble 3aga4H.
Onpenenenre MacCoOBOW WUITH
00BEMHOM AOIH BBIXOJA TPOAYKTA
pEeaKku OT TEOPETUYECKH
BO3MOXkHOT0 67. KoHTpOIBHASK
padota Ne 4 o remam
«Kucnopoaconepxamue u
a30TCO/IepKAIINE OPraHUYECKHE
COEIUHEHUS»

3anuchIBaTh ypaBHEHUS peaKLIUi
IOJIMMEPU3ALMH. 3alUChIBaTh
YpaBHEHUS PEAKLUN TIOJMKOHICHCALIUH.
PacnioznaBate opranuueckue
BEIIECTBA, HCIIOJIb3Ys KAYECTBEHHBIC
peakuuu

[TarpuoTuyeckoe,
rpaXxIaHCKOE, TPYIOBOE,
IKOJIOTHYECKOE
BOCITUTAHUE, IICHHOCTb
HAy4YHOTO TIO3HAHWUS,
(bopmMHpOBaHUE KyIbTYPHI
3JI0pOBbsI
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68.0060011eH1e 3HaHUH TI0 KypCy
opraHuueckoi xumun. Opranudeckas
XUMHUSI, YEJIOBEK U IPUPOIA.
Jemouncrpamun. O6pasisi
IJ1aCTMACC, CHHTETUYECKUX KaydyyKOB
U CUHTCTHYCCKHUX BOJOKOH.
JlabGoparopHbiii onbiT. CBOMCTBA

KarpoHa.

TemaTHueckoe INIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ AEeATECJIbHOCTH.

11 kaace
Tembl, BXoAsIIIUE B JaHHBIN pa3aet OcHoBHOe coJep:kaHue XapakTepucTHKA OCHOBHBIX BH/10B
0 TeMaM NesiTeJIbHOCTH YYEHUKA (HA YPOBHE

Y4eOHBbIX J1eifiCTBHI)

1-2 [loBTOpenue kypca xumuu 10 K.

Teopernueckue ocHOBBI xuMun (38 u)

Tema 1. BaxkHeiimme XuMu4yecKue MOHATHS U 3aK0HBI (8 ).

XUMHUYECKUI 311€MEHT. ATOMHBIA HOMED.
Maccosoe uncno. Hykimael. Pagronykinuaesl.
N3otonbl. 3aKkOH COXpaHEHUsI MacChl BEILIECTB.
3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH.
Hedekt macchl.

[lepuoanueckuii 3aKoH. DIEKTPOHHAS
koHpurypamus. ['papudeckas J1eKTpOHHAS
dbopmyna. s-, p-, d- u f-DnemeHTHI.
Jlantanouael. AkTUHOU B, VICKyCCTBEHHO
MOJIyYECHHBIE 3JIEMEHTHIL. BalneHTHOCTB.
Bonopoansie coennHeHus

3.Xumuueckuit anemenT. Hykmuas
[ 130TOMBL
4.3aKOHBI COXpaHEHUs MACChl U
HEpPruu B XUMUHU.
5.Ilepuonnueckuii 3aKoH.
Pacnipenenenue 31eKTpOHOB B aTOMax
3JIEMEHTOB MAJIBIX MIEPUOOB.
6-7. Pactipenienienue 3J1€KTPOHOB B
aTOMax 3JIEMEHTOB OOJIBIINX
IIEPUOJIOB.
8. IonoxeHne B MepruoanIeCcKOn
CHUCTEME BOAOPOJa, JAHTAHOUIOB,
AKTUHOMJIOB M HICKYCCTBEHHO
MIOJIYYE€HHBIX DJIEMEHTOB.

[Iepeuncnares BaxxHeMIME
XapaKTEPUCTUKN XUMUYECKOTO
anemeHTa. OOBSACHATH Pa3InUNe MEKIY
TIOHSATUAMH «XUMHUYECKUN IJIEMEHT,
CHYKIHUD», «A30TOIm». [IpumensTs
3aKOH COXPAaHEHHUs MacChl BEMIECTB MPHU
COCTAaBJICHUM YPABHEHUI XUMUYECKUX
peakuuii. OnpenensiTh MAKCUMaIbHO
BO3MOXHOE YUCJIO 3JIEKTPOHOB Ha
SHEPTreTUYECKOM YpOBHE. 3alChIBaTh
rpaguvecKre AIEKTPOHHBIE POPMYITBI
S-, p- u d-a;eMeHTOB. XapaKTepru30BaTh
MOPSAIOK 3aMTOJTHEHUSI JIEKTPOHAMU
JHEPreTUYECKUX YPOBHEHN U
noaypoBHel B aTomax. OOBSICHATD, B

[TarpuoTnueckoe,
rpakIaHCKOE, TPYAOBOE,
IKOJIOTMYECKOE
BOCIIUTaHKE, IICHHOCTh
HAy4YHOT'O TO3HAHMUS,
(dbopMHpOBaHUE KYJIbTYPHI
30pPOBBs
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9. BasteHTHOCTE U
BaJICHTHBLIEBO3MOKHOCTH
aTOMOB.

10. O6001meHne 10 TEME
«BaxkHennmmex nMHISCKHE
IIOHSATHS U 3aKOHBI»

4EM 3aKITI04aeTCsl (PU3UYECKHI CMBICIT
MOHATHUS «BATEHTHOCTHY». OOBSICHATD,
YeM ONPEENSIIOTCS BAJICHTHBIE
BO3MOKHOCTH aTOMOB Pa3HbIX
anemeHToB. CocTaBisATh rpaduvecKue
JIEKTPOHHBIE POPMYIIBI a30Ta,
dhocdopa, KucIoOpoaa U cephl, a TAaKKe
XapaKTepu30BaTh U3MEHEHUS PAJINyCOB
aTOMOB XMMHYECKUX JIEMEHTOB 10
nepuojam u A-rpynmnam
NePUOANYECKON TaOIHITbI

Tema 2. Ctpoenue Bemectna (7 4)

WNonnas cBsi3p. KoBasieHTHas (mossipHas u
HEMoJIsIpHast) CBsA3b. DIIEKTpOHHas hopmyIia.
Merammueckas cBA3b. BogopoaHas CBs3b.
['uOpuau3anus aTOMHBIX OpOUTAIICH.
Kpucramnsl: aroMHBIE, MOJIEKYJISIPHBIE, HOHHBIE,
METAJNINYECKHE. DIIeMEHTapHas SYehKa.
[Tonumopdusm. Tlonumopdusie MoU UK.
Annorponus. M3zomepus. I'omonorus.
XHAMHYECKUHN CUHTE3

11. OcHOBHBIC BUIBI XUMHUYECKOM
cBsi3u. VloHHAs M KOBaJIGHTHAs CBSI3b.
12.Merammndeckas CBSI3b.
Bogopoanas cBsi3b.
13IIpocTpaHCTBEHHOE CTPOCHUE
MOJIEKYIL.

14.Ctpoenue kpucTamuios.
Kpucrannuueckue peméTk.
15.11puunHbl MHOrO0Opa3us BEIIECTB.
16.00600maronuii ypok o reme
«CTpoeHHE BEIIeCTBaY
JemMoncTpanuu. Moaenu HOHHBIX,
ATOMHBIX, MOJICKYJIIPHBIX U
METATUYECKIX KPUCTAITTHNIECKIX
pemérok. Mozenn MOIeKys1 i30MEpPOB
Y TOMOJIOTOB

17. KontpoubHas padora Ne 1 no
TeMam «BakHeume XuMu4ecKue
MOHATHs, «CTpOCHUE BEIIECTBA»

OOBACHATH MEXaHU3M 00pa30BaHUS
MOHHOM M KOBAJICHTHOMU CBSI3U U
0COOCHHOCTH (PU3NICCKUX CBOHCTB
MOHHBIX U KOBAJICHTHBIX COCAMHEHUM.
CocCTaBIATh AMEKTPOHHBIE (POPMYITHI
MOJIEKYJI KOBAJICHTHBIX COEUHEHUM.
OOBACHATH MEXaHU3M 00pa30BaAHUS
BOJIOPOJTHOW U METAJUIMYECKOM CBSI3EU
Y 3aBUCUMOCTH CBOMCTB BEIIECTBA OT
BUJIa XUMUYECKOH CBSI3U. OOBICHATH
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OpPraHUYECKUX U HEOPTaHUYECKUX
COEAMHEHHH C TTOMOIIBIO
MPEJICTaBICHUI O THOPUIN3AIIUU
opoutaineii. OOBICHITH 3aBUCHMOCTD
CBOMCTB BeIlIECTBA OT TUIIA €r0
KpUCTAITHYECKOU peméTku. OOBSCHATD
MIPUYKUHBI MHOTOO0Opa3usl BEMIECTB

[TarpuoTnueckoe,
rpaX<IaHCKOE, TPYIOBOE,
9KOJIOTHYECKOE
BOCITUTAHUE, IICHHOCTb
HAy4YHOTO TIO3HAHWUS,
(dbopmMHpOBaHUE KYIbTYPHI
370pOBbS

Tema 3. Xumnueckue peakuuu (6 1)

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.
Peakuuu pa3znoxenus, COETMHEHU,
3aMeINIeHHs, OOMeHa. DK30TEPMHUIECKUE 1

18.- 19 Knaccuduxarnms
XUMHYECKUXPEAKIIUMN.
20. CKOpOCTh XUMHYECKUX PEAKIIH.

[lepeuncnare mnpu3HAKK, 1O
KOTOPBIM KJIaCCU(DHUITUPYIOT
XUMHWYECKUE PEAKLUH.

[TarpuoTnueckoe,
IPaXKJAaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
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IHAOTEpMHUUYECKUE peakiuu. OOpaTuMble U
HeoOpaTuMble peakiun. TernnoBoit s ekt
peakuuu. 3akoH ['ecca. Tepmoxummyeckue
ypaBHeHus. Temnora oOpa3zoBanus. Temiora
cropanusi. CKOpOCTh XUMHUYECKOU PEAKIIMH.
AKTUBUPOBAaHHBIM KOMIUIEKC. 3aKOH
nercTByromux  macc. Kunernueckoe
ypaBHeHHe peakuuu. Karanuzarop. Uarudurop.
['oMOreHHBI U reTeporeHHbIN KaTalns.
Karanmurnueckue peakiun. XuMu4eckoe
paBHoBecue. [Tpuniun Jle [larense

JlpakTuyeckas padora Nel
«BnusgHue paznuuHbixX (akTOpoB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM
21Karanus.

22 . XuMU4ecKoe paBHOBECHUE U
YCIIOBUS €T0 CMELICHUS.
23.00600maronuii ypok 1mo Teme
«XHUMHUYECKUE PEAKIIUI
JdemoncTpaumu. Pa3inyHbie TUIIBI
XUMHUYECKHUX PEaKIHi, BUICOOMBITHI
10 OPTaHUYECKOW XUMHH.
JlaGopaTopHblii onbIT. 3yueHue
BIIMSHUS PA3IMYHBIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKUX PEaKIUil

OOBSCHATH CYIITHOCTh XUMHUECKOH
peakiuu. CocTaBisTh ypaBHEHUS
XUMHYECKHUX PEaKIHii, OTHOCSAIIMNXCS K
onpeaenéaHomy Tuiry. OOBICHATH
BJIMSIHUE KOHLIEHTPALUN PeareHTOB Ha
CKOPOCTbh TOMOTEHHBIX U T€TePOT€HHBIX
peakuii. OOBIACHATH BIUSHUE
pa3nUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peaKIiu, a TAKXKe
3HAUYCHHE MPUMEHEHHS KaTaTNU3aTOPOB
Y UTHTUOMTOPOB Ha MPAKTHKE.
OOBACHATH BIMSHUE H3MCHCHUS
KOHIIEHTPAI[UU OJTHOTO U3
pearupyromux BeuecTs, TeMIepaTypbl
U JIaBJICHUS HAa CMEIIEHNE XUMUYECKOTO
paBHOBECHS

BOCIIUTAHHE, IIEHHOCTh
HAyYHOTO MMO3HAHUS,
(dbopMUpOBaHHE KYTbTYPHI
3/10pOBbS

Tema 4. PactBopsl (10 4)

JucnepcHsle cucteMbl. PacTBOpEI.
I'pyboaucniepcHbie cUCTEMBI (CYCTIEH3UH U
smynbcun). Kosmonaneie pacTBopsl (30011).
Aspo3zonu. MonsipHas KOHIIEHTpalusl.
DNEeKTPONUTHI. DNEKTPOIUTHYECKAS
nuccormarusi. CTerneHb TuCCoIUaIiu.
Koncranra nucconmanuu. Bogopoansiii
rokasatesb. Peakiiuu noHHOTro oOMeHa.
I'maponus oprannyeckux BeniecTs. [ 'uaponus
coJier

24 ]JlucriepCHBIE CUCTEMBI.
25.Crioco0bI BEIpaKeHUS
KOHIIEHTPALIUU PacTBOPOB.
26.Pemenne 3amqad mo reme
«PacTtBOpBI»
271Ipakmuueckasn paboma Ne2
«ITpuroroBiieHnE paCTBOPOB C
3aIaHHOU MOJISIPHOU
KOHIEHTPALHEI1».
28.0nekTponuTuieckas
nuccounanua. Bogopoansrit
MoKa3aTeJb.
29-30 Peaxiiny HOHHOTO OOMEHA.
31-32 I'maponu3 opraHuvecKux u
HEOPTaHUYECKUX COCTUHEHUH.

XapakTepu3oBaTh CBOWCTBA Pa3IMYHbIX
BUJIOB JUCIIEPCHBIX CUCTEM, YKA3bIBaTh
MIPUYUHBI KOATYJISLIUK KOJIJIOUIOB U
3HA4YEHME DTOTrO sABJIeHUA. Pemarts
3a/1a4¥ Ha IPUTOTOBIEHUE PacTBOpa
ONpeNeaEHHON MOJIIPHOMN
KOHIIEHTpaluuu. [ 0TOBUTE pacTBOp
3aIaHHOU MOJIAPHON KOHLIEHTPALUH.
OOBACHATDH, TOYEMY PACTBOPHI BELLIECTB
C MOHHOW U KOBAJICHTHOM IOJIIPHON
CBA3BIO MPOBOAAT JJIEKTPUUYECKHUM TOK.
Omnpenensats pH cpensl ¢ oOMoOIIbIO
YHUBEPCAIBHOTO UHANKATOPA.
OOBACHATH ¢ IO3ULIUI TEOPUHU
3JEKTPOJIUTUYECKON TUCCOLALINN
CYIIHOCTb XMMUYECKUX PEaKIUil,

[TarpuoTnueckoe,
rpakIaHCKOE, TPYAOBOE,
IKOJIOTMYECKOE
BOCIIUTaHHE, IICHHOCTh
HAy4YHOT'O TO3HAHMUS,
(dbopMHpOBaHUE KYJIbTYPHI
30pPOBBs
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33. O600maroIui ypok 1o TemMe
«PacTBOpbI».

JlaGopaTopHbIe ONbITHI.
Ormpezenienne peakiu Cpesl
YHUBEPCAIbHBIM HHINKATOPOM.
I'maponus coneit

IIPOTEKAIOIIUX B BOAHOU CpeLIe.
CocTaBisTh MOJHBIE M COKPALIEHHBIC
VOHHBIE YPaBHEHHS PEAKIH,
XapaKTEpU3YIOINX OCHOBHBIE CBOICTBA
Ba)KHEHIIHNX KJIACCOB HEOPTraHUYECKUX
coenuHeHull. OnpenensaTh peakuio
Cpenbl pacTBOpa COJIU B BOJIE.
CocTaBnsATh ypaBHEHHUS PEAKLIMM
THIPOJIN3a OPraHMYECKUX U
HEOPTraHUYECKUX BEUIECTB

Tema 5. DiekTpoxumuueckue peakuuu (7 1)

["anibBaHWYECKUI 37IEMEHT. DIEKTPOIbI. AHO/I.
Karon. Akkymynsatop. TOIUIMBHBIN 3J1EMEHT.
OnexTpoxumus. Psi cTan1apTHBIX
3MEKTPOJIHBIX MOTeHIMan0B. CTaHJapTHHIE
ycinoBusi. CTaHIapTHBIA BOJOPOAHBIN 3JEKTPO/I.
Koppo3sus meramioB. XuMuueckas u
ANEKTPOXUMUYECKAsE KOPPO3Usl. DIEKTPOIIN3

34.XuMr4ecKkne HICTOUHUKHU TOKA.
35.Ps1 cranIapTHBIX 31EKTPOIHBIX
MOTEHINAJIOB.

36. Koppo3us meTaiuioB u eé
MpeIynpexIeHue.

37 -38. DnekTpomnus.
39.00600maromnuii ypok mo Teme
«DJIEKTPOXUMUYECKUE PEAKLIUN»
40. KontpoJbHas padora Ne 2 no
TeMaM «XHMHUYECKHE PEeaKLUH.
PacTBopbl. DniekTpoXUMHUYecKkue
peaxIum»

OOBACHATH IPUHLIUIT pAOOTHI
rajbBaHMUYECKOTO 3JIEMEHTA.
OOBSCHATD, KaK YCTPOEH CTaHJapTHBIH
BOJIOPOJIHBIN 351eKTpo. Ilonb30BaThes
PAIOM CTaHAAPTHBIX JEKTPOIHBIX
noreHnuanoB. OTaMyaTh XUMHUYECKYIO
KOPPO3HIO OT 2JIEKTPOXUMHYECKOM.
OOBACHATH MPUHIUIIBI 3AIUTHI
METAUTHYECKUX U3AEIHI OT KOPPO3UHU.
OOBACHATD, KaKHe MPOLIECCHI
MIPOUCXOJAT Ha KaToJe U aHOJIe pHU
JJIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB
cosieil. CocTaBisiTh CyMMapHbIE
ypaBHEHMs PeaKLUi 2JIEKTPOIN3a

ITarpuoTnueckoe,
Ipa)1aHCKOE, TPYAOBOE,
HKOJIOTHYECKOE
BOCIIMTaHME, IEHHOCTh
Hay4HOI'O IT03HAHMS,
(bopMHpOBaHUE KYJIbTYphI
310pOBbsA

2. Heoprannueckas xumus (22 )
Tema 6. Metausbl (12 1)

JIérkue u TsKENpIE MEeTAIIIBI. JIETKOIUIaBKUE U
TYTOIUIABKUE METAJUIBL.

Menpb. [unk. Turtan. Xpowm. XKeneso.
Huxkens. [Inatuna. Crnasel. Jlerupytomue
nobaBku. YEpHbIE U IBETHBIE METAILIbL. UyTryH.
Crans. JlerupoBaHHbIe cTanu

41. Obmas xapakTepucTUKa 1
CIOCOOBI MOJTyYEHHS] METAJLIOB.
42.0030p METALNTUIECCKUX JJIEMEHTOB
A- rpymm.
43. O0630p METAITUIECCKHIX
aneMeHToBb- rpymm.
44, Menp.

XapakTepru3oBaTh OOITHE CBOMCTBA
METAJIJIOB U Pa3bsCHATh UX HA OCHOBE
Mpe/ICTaBJICHUI O CTPOEHUH aTOMOB
METAJIJIOB, METAJNINYECKOM CBSI3U U
METAJUTMYECKON KPUCTAIIINYECKON
pewmérke. MnmoctpupoBaTs NpumMepaMu
CHOCOObI NOJTYUYEHHS] METAJUIOB.

[TarpuoTnueckoe,
IPaKJaHCKOE, TPYI0BOE,
HKOJIOTHYECKOE
BOCIIUTaHUE, LIEHHOCTh
Hay4HOI'O ITO3HAHMS,
(dbopmMHpOBaHUE KYIbTYPHI
310pPOBbS
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45 1uHK.

46.Tutan u Xpom.

47)Kene3o, HUKeENb, IIJIATHHA.
48.CruiaBbl METaJIOB.

49-50. Oxcuapl ¥ THAPOKCHIBI

METaJIJIOB.

S1.IIpakmuueckan paboma Ne3
«Pemenune SKCIIepUMEHTAITBHBIX 3371249
o TeMe «MeTasibiy.

52. O6o0maronyii ypok mo reme
«Metamibi»
JdemoncTpauuu. O6pasisl METaIOB
Y UX COEJIMHEHUH, CIIJIaBOB.
B3anmopeiicTBre MeTamIoB ¢
KHCIIOPOJIOM, KUCIIOTaMH, BOJOH.
JlokazarenbecTBO aM(pOTEPHOCTH
QTIOMHUHHUS U €r0 TUIPOKCUIA.
B3anmoaeiicTBre Meau u xenesa C
KHCIIOPOJIOM; B3aUMOJICHCTBUE METU U
&Kelesa ¢ KUCIoTaMu (cepHas,
consiHast). [Tomyuenue ruApoKCcu10B
meau (L) u xpoma (II), oxcuna
Menu. BzauMoaeiicTBre OKCUIIOB U
TUAPOKCUIOB METAIIJIOB C KUCIOTaMHU.
Jloka3zaTenbcTBO aMPOTEPHOCTH
coequHeHui xpoma (1LI).

XapakTepu3oBaTh XUMHUECKUE
cBoiicrBa MetaiioB |IA—IIA rpynn u
QIIOMHUHHUS, COCTABIIATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakmuii. OOBICHATH OCOOCHHOCTH
CTPOEHHUSI AaTOMOB XUMHUYECKUX
3JIEMEHTOB b-rpynn nepuoandeckon
cucremsl [. . Menneneena.
CocTaBisiTh ypaBHEHUS PEaKIUi,
XapaKTEePU3YIOLIUX CBOMCTBA ME/IH,
[IUHKa, TUTaHa, XPOMa, JKeJie3a.
[Ipencka3piBaTh CBOICTBA CIUIaBa, 3HAS
ero coctaB. OOBSACHATH, KaK
M3MEHSIOTCSI CBOMCTBA OKCHJIOB U
THAPOKCHIOB METAIIJIOB I10 MepUoiaM U
A-TpymnnaM nepuoanuecKon Tabaulbl.
OOBSACHATDH, KaK U3MEHSIOTCS CBOMCTBA
OKCHJIOB ¥ TUJIPOKCUIOB XUMHUYECKOTO
3JIEMEHTA C MOBBILIEHUEM CTENEHU
OKHCJIEHHUS €ro aToMa. 3aluchiBaTh B
MOJIEKYJIIPHOM U HOHHOM BHJIE
YpaBHEHUSI XUMUYECKUX PEAKITUH,
XapaKTEePU3YIOUIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHIOB U
TUAPOKCHIOB METAJUIOB, & TAKXKE
AKCTIIEPUMEHTAIBHO JJOKA3hIBATh
HaJM4Ke 3TUX CBOMCTB. Pacnio3HaBath
KaTHUOHBI COJIEH C IMTOMOILBIO
KaueCTBEHHBIX PeaKlui

Tema 7. Hemetasuibi (10 1)

Hewmeramnsl. [IpocTeie BemecTBa — HEMETAIIBI.

Yrnepon. Kpemuuii. Azor. @ochop. Kucnopon.
Cepa. @rop. Xnop. CepHas kucinorta. A30THas
KHCIIOTA.

Bonopoansie coetMHEHN HEMETATIIOB

53. O630p HEMETAIIOB.

54.CgoiicTBa U MpUMEHEHHE
BAKHEUIIINX HEMETAILIOB.

55. O61mas XxapakTepucTuKa OKCHJIOB
HEMETAJJIOB ¥ KMCIOPOACOAEPIKAIINX

XapakTepu3oBaTh 00ITHE CBOMCTBA
HEMETAJIJIOB U Pa3bsCHATH UX Ha
OCHOBE IMPEJICTABICHUN O CTPOCHUU
aToMa. Ha3eiBaTh 0051aCTH TpUMEHEHUS
Ba)KHEHUIITUX HEMETAJIJIOB.

ITarpuoTnueckoe,
IpaXXIaHCKOE, TPYAOBOE,
JKOJIOTHYECKOE
BOCIIUTAaHHUE, ICHHOCTDH
HAayY4YHOTI'O MO3HaHUA,
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KHCIOT. 56.OKucIuTEeTFHBIC CBOMCTBA
CEpPHOM M a30THOU KHUCJIIOT.
57.BogopoanHsie coeTMHEHUS
HEMETAJUIOB.
58-59. ['eneTnueckas CBs3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB.

60.IIpakmuueckasn paboma Ne 4
«PemieHne 3kciepuMeHTaIbHBIX
3a1a4 o teme «Hemeramiby.
61.060061maronuit ypok mo Teme
«Hemeraiutb»y
62.KontpoJabHas padora 3 1o Teme
«Heopranndeckas XuMus».
JdemoncTpanuu. O0pa3iis
HeMeTauioB. Monenu
KPUCTAJUIMYECKUX  PELIETOK ajiMasa
u rpadwuTta. [TonydeHne ammuaka u
XJIOPOBOJIOPO/Ia, PACTBOPEHUE UX B
BOJIE, I0KA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB ATHX BEIIIECTB.
Cixkuranue yrisi 1 cepbl B KUCIOPOJE,
ONPEACIICHUE XUMUYECKUX CBOWCTB
MPOIYKTOB CrOPAHUS.
BsanMonelicTBue ¢ MEIBIO
KOHILICHTPUPOBAaHHOMN CEpHOU
KHUCJIOTHI, KOHIICHTPUPOBAHHOM 1
pa30aBIeHHON a30THOM KHCIOTHI

XapakTepu3oBaTh CBOMCTBA BBICIIUX
OKCHJIOB HEMETAIIJIOB U
KHCJIOPOJCOAECPKAIINX KUCIIOT,
COCTaBJISITh ypaBHEHUS
COOTBETCTBYIOIIMX PEAKLMMI U
OOBSICHATB MX B CBETE MPEACTABICHUI
00 OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKuusax 1 3JIEKTPOIUTUYECKON
nuccoruanuu. CocTaBisTh ypaBHEHUS
peakui, XapakTepU3yIOINUX
OKHCIIUTEIbHBIE CBOMCTBA CEPHOMN U
A30THOM KHCIIOT. XapaKTepru30BaTh
M3MEHEHUE CBOMCTB JIETYYHX
BOJIOPOJHBIX COEIMHEHUN HEMETAIIJIOB
10 Mepuoay u A- rpynnam
MEPUOINYECKOM cUCTEMBI. JlOKa3bIBaTh
B3aMMOCBSI3b HEOPraHUYECKUX U
OPraHUYEeCKUX COCTMHECHUMU.
CocTaBnATh ypaBHEHUSI XUMHUYECKHUX
peaxkuuii, OTpaXkaroUIMX B3aUMOCBS3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, OOBACHATh UX Ha OCHOBE
TEOPHUH DIIEKTPOIUTHIECKON
JTUCCOITHAIIMN U TIPEJICTaBIICHUM 00
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX
npoueccax. [Ipaktuuecku
pacrno3HaBaTh BELIECTBA C IOMOIIbIO
KaueCTBEHHBIX peaKlMii Ha AHHOHBI

(dbopmMHpOBaHUE KYIbTYPHI
3710pOBbSI

3. Xumus u xku3Hb (7 49)

XHAMHYECKasi TPOMBIIUIEHHOCTh. XUMHUYECKast
TexHosorus. Yépuas metauryprus. JlomeHHas
neysb. Arnomepanus. Kncinopoansii
KOHBeEpTep. be30TxonHoe IPOU3BOACTBO.

63Xu Mus B
MpoMBIIIIeHHOCTH. [ [prHIIHUTITBT
XUMHYECKOTO TIPOU3BO/ICTBA.

64. X IMUKO-TEXHOJIOTHIECKHE
TIPUHITHITHI

IIPOMBIINIJICHHOT'O

OOBSCHATH Hay4HbIE TPUHIUIIBI
MPOU3BOICTBA HA IPUMEPE
MPOU3BOJCTBA CEPHOM KUCIIOTHI.

[TarpuoTnueckoe,
IPaKJaHCKOE, TPYI0BOE,
JKOJIOTHYECKOE
BOCIIUTAaHHUE, ICHHOCTDH
Hay4HOI'O ITI03HAHMS,
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DKOJ0ru4ecKuii MOHUTOpHHT. IIpenensHo
JOIyCTUMBIE KOHLIEHTpaLuU

nosty4yeHus: Mmetauios. IIpoussoacTso
YyryHa.

65. [Ipon3BOACTBO CcTANH.

66. Xumus B ObITY.

67. XuMuueckasi MpOMBIIIJIEHHOCTh U
OKpY>KaroIas cpefa.

Pemenne pacuérHeix 3aau.

68. WTOroBBbIif ypoK 10 KypCy XUMUU
11 kunacca.

JemoncTpanuu. O6pasisl CpeacTB
OBITOBOW XMMHH, UHCTPYKIIUH 11O HX
MIPUMEHEHHUIO.

[TepeuncisiTh MPUHIIUITHI XUMUIECKOTO
MIPOU3BOJICTBA, HCIIOIb3yEeMbIE TTPU
MOJTyYCHUH YyTyHA.

CocTaBiATh ypaBHEHUSI XUMHUIECKUX
peakuui, MPOTEKAIOIIUX IPH
MOJIYYEHUHW YyTYHA U CTaJIH.
CobOmronaTh npaBuiia 0€30MacHON
paboThl cO cpeAcTBaMH OBITOBOI
XAMMH.

OOBSCHATD IPUYUHBI XUMHUIECKOTO
3arpsi3HEHUS BO3/lyXa, BOJOEMOB U
[IOYB.

(dbopmMHpOBaHUE KYIbTYPHI
3J0POBBSI

COI''TACOBAHO

[IpoTokon 3acenanus

METOQUYECKOT0 00bEINHEHNS

YUUTENEN

€CTECTBCHHOHAYYHOTO

mukiaa Ne |

or30 .08 .2022 roma
/C.C.Pr16ax/

28

COTI'JTACOBAHO

3amecTtuTens aupekropa no YBP

/ O.10.Kapramesa /

« 30» aBrycra 2022 rona




29



		2022-11-09T09:44:56+0300
	МБОУ СОШ № 12




