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C. Cmoaenmuna, 2023 rog

IosicHUuTebHAA 3aNIMCKA
[Iporpamma coctaBieHa Ha ocHoBe denepaabHOro0 rocyIapCcTBEHHOTO 00pa30BaTEIbHOTO
crangapra cpeanero odmero odpazoBanus (PI'OC COO). Pabouast mporpamma paspaboTaHa Ha
ocHoBaHuu nporpammel: Epemun B.B., [Ipo3noB A.A., Ky3emenko H.E., Jlynun B.B. «Iporpamma
kypca xuvun 10, 11 kraccoB 00ieo0pa3oBaTeNibHBIX YIPEXKICHNNA. ba3oBbIil ypOBEHD.
MecTo npeaMera B yueOHOM IJIaHe: 00s3aTeIbHAS YacTh.

IIpenmeTHas 00J1aCTh: €CTECTBEHHBIE HAYKH.
Iesn u3ydeHnst XMMHUH B CpeIHEH (TTOJTHOMN) IIKOJIE:

1) dbopmupoBanue ymeHuss BUIETb W TOHHMMAaTh IIEHHOCTh OOpa30BaHHA, 3HAYMMOCTh
XMMHYECKOTO 3HAHUS JJIS KaXKJIOTO YeJIOBEKa, HE3aBUCUMO OT €ro npodeccHoHanbHOU

JCATCIbHOCTH,

2) dhopmupoBaHHe YMEHUS pa3inyaTh (PaKThl U OILICHKH, CPABHUBATH OLEHOYHBIE BHIBOIBI,
BUJIETh UX CBS3b C KPUTEPUSMHU OILIEHOK U CBSI3b KPUTEPUEB C OINPEICICHHON CUCTEMO

HeHHOCTCﬁ, (bOpMy.]'IHpOBaTB 1 000CHOBEIBATH CO6CTB€HHYIO IIO3ULHNIO,

3) ¢gopmupoBaHHE LEIOCTHOTO IPEJACTABICHUS O MHUPE M POJIM XUMHUH B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHOHAY4YHOH KapTHHBI MHpA; YMEHUS OOBIACHATH OOBEKTHI U
MPOIECChl OKpYXKarolel JeHCTBUTEIbHOCTH (IPUPOIHOM, COLMAIbHOM, KYJIbTYpHOH,
TEXHUYECKOM CcpeJibl), UCTIOJb3YA Il ATOT0 XUMHUYECKUE 3HAHUS;

4) npuoOpereHHe OMbITa Pa3HOOOpPA3HOM JEATENBHOCTH, ONbITA MO3HAHUA MU
CaMOIIO3HAHHUs;, KIIOUYEBBIX HABBIKOB, HWMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE I
Pa3NUYHBIX BUJOB JECATEIBHOCTH (HABBIKOB PEIICHHS MPOOJeM, MPUHATUS pEIIEeHUMH,
MOMCKa, aHainu3a U 00paboTKH MHPOPMALMK, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB

H3MepeHHfI, HAaBbBIKOB  COTPYAHHUYCCTBA, HABBIKOB 0€30I1acCHOr0 06paIJ_ICHI/I$I C



BEILLECTBAMU B [IOBCETHEBHOM KU3HN).

KonudecTBo y4eOHBIX 4acOB, HAa KOTOPBIE pacCUUTaHa MporpamMmma:

Knacc 10 xiacc 11 xiacc
KommuectBo yueOHBIX Henelb 34 34
KoanuecTBo 4acoB B HEAENIO, Y4/HEL 1 1
KoauuecTBO 4acoB B roj, 4 34 34

[Ipn peanusanuu mporpaMMbl HCIOJIB3YIOTCS YYEOHUKH,

BKJIIOUEHHBIE B (peiepalibHbII

TnepeyeHs’:
IMopsinkoBbI
HaunmenoBan HN3parenn
i HOMep ABTOp/aBTOPCKHI KOJLJIEKTHB Kuaace
e yueOHMKA yuyeOHHMKa
yyeOHHMKA
1.1.3.5.3.2.1 |Epemun B.B., Ky3smenko H.E., Tepenun B.1., Xumust 10 |APODA
Hpo3noB A.A., Jlynun B.B.
1.1.3.5.3.2.2 |Epemun B.B., Ky3emenko H.E., Jlyaun B.B., [lpoznos | Xumus 11 | JPODA

AA.

ILlnanupyeMble pe3yJbTaThl OCBOEHHS VUEeOHOI0 IpeIMeTa

10 kaacc

JINYHOCTHBIE pe3yabTaThbl

T'YMaHHu3M, OTHOIICHUC K TPYAY, LUCICYCTPEMIICHHOCTD,

BbIOOpa Mpodeccui;

MIPUPOIBL;

OCO3HAaHHUC 3HAYCHHUA CCMbH B )KM3HHU YCJIOBCKA U O6H_[eCTBa;

YMCHHS pCAIM30BBIBATE TCOPCTHUICCKUC ITO3HAHNA HA IIPAKTUKE,

BOCIIMTAHUC Y yHallIUXCA YYBCTBA IopA0CTH 3a poccnﬁCKon XUMHUYCCKYIO HAYKYy,

OCO3HAaHHMEC 3Ha4YCHUA 06y‘IeHI/I${ JUIST TIOBCEOHEBHOM >KHM3HH U OCO3HAHHOIO

IIOHUMAaHHUEC OCHOBHBIX (l)aKTOPOB, ONPCACIIAIINX B3aUMOOTHOIICHUC YCJIOBCKA U

! TIpukas Munucrepctsa npocsemenns PO or 20 mas 2020 . N 254 "OG yTBeprkaeHUH (eIepanbHOrO MEPEUHs
Y4eOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO NPH PEATN3AIMN HMEIOUIUX TOCYJapCTBEHHYIO AKKPEIUTAINIO
00pa3oBaTeNbHBIX MIPOrPaMM HAYATHHOTO OOIIEro, OCHOBHOTO OOIIET0, CPeIHETO 001ero 00pa3oBaHus "




- YMCHHC  YIIPABJIATH CBOCHM II03HABATEILHOM JACATCIIBHOCTBIO: TIOHMMAHUC
BaXXHOCTHU OTBCTCTBCHHOI'O OTHOIICHHA K 06yqu1/110, TOTOBHOCTU U CIOCOOHOCTH ydqamuxcsd
K CaMOpa3BUTHUIO U CaM006pa30BaHI/IIO Ha OCHOBC MOTHBAaIM1 K OGy‘-ICHI/IIO " IIO3HAHUIO,

- FOTOBHOCTH M CIIOCOOHOCTD ydJamuxcda MpuHuMaTb HCHHOCTHU CceMeIHOM KU3HU,

- YBAXKUTCIBHOC U 3a00TIMBOC OTHOIICHHE K YICHAM CBOCH CEMBH.

MeTanpeaMeTHbIe pe3yabTaThl
PETVYJIATUBHBIE
VYyammiics HayuuTcs:

- CaMOCTOSITENIBHO ONPENEINIATh 1IeJIM CBOEro 00y4eHHsl, CTaBUTh U (POPMYIUPOBAThH
JUid ce0s HOBbIE 33/a4M B yyeOe M MO3HaBaTEbHOM NEATENbHOCTH, pa3BUBaTh MOTHUBBI U
HWHTEPECHI CBOEH MO3HABATEILHOM JIEATEIIbHOCTH;

- CaMOCTOSITENIBHO ~IJIAHUPOBAaTh IYTH JOCTHXKEHHUS Iefiel, B TOM 4YHUCIE
albTepHATUBHbIE, OCO3HAHHO BbIOMpaTh Haubosee 3¢G(GEeKTUBHBIE CHOCOOBI pELIEeHUs
y4eOHBIX M MO3HABATEIBHBIX 33/1a4;

- COOTHOCHUTh CBOM JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTATAMM, OCYILIECTBIISThH
KOHTPOJIb CBOEH NEesTeIbHOCTH B IMpOIIecCce JTOCTHXKEHUSI pe3ysibTaTa, ONMpPEeNsaTh CIOCOObI
JEHCTBUM B paMKax MpPEII0KCHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATh CBOU JCHCTBUS
B COOTBETCTBHH C U3MEHSIONIEHCS CUTYalUEH;

- OIICHUBATh MPABWJIBHOCTH  BBINOJHEHHS YyuyeOHOM 3amauM, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILEHNUS;

- OCHOBaM CaMOKOHTPOJI, CAaMOOLEHKH, MPUHATHS PELICHHA U OCYIIECTBICHUS

OCO3HAaHHOTI'O BI)I60pa B yqe6H0171 1 TI03HABATEJILHOU JACATCIIBHOCTH,

IIO3HABATEJIbHBIE
Yyamuiicss Hay4uTcs:

- M0JIb30BAThCA HAYYHBIMU METOJAaMHU Ui PACMO3HAHUS XUMHYECKHX MpoOiieM;
JaBaTh ~ Hay4yHoe  OOBSICHEHHME  XHUMHYeCKUM  (paktam,  mporeccaMm,  SIBICHHUSM,
3aKOHOMEPHOCTSIM, MX POJM B JKMU3HU 4YEIOBEKa; MPOBOJUTH HAOMIOJCHHS 3a >KUBBIMU
00BeKTaMH, COOCTBEHHBIM OpPTraHM3MOM; OMHCHIBATH XUMHUYECKHUE OOBEKTHI, MPOLECCHl U
SIBJICHUS; CTABUTHh HECIOXHbIE XUMHUYECKHE OJKCIIEPUMEHTBI M HHTEPIPETUPOBATh HX
pe3yJbTaThI.

— BJIAJIETh CUCTEMOM XMMHUYECKUX 3HAHUN — TMOHATHAMH, 3aKOHOMEPHOCTSIMHU,
3aKOHAMH, TEOPHUSMHU, HUMEIOUMMH BaXHOE O00IIeo0pa3oBaTeIbHOe W IMO3HABATEIBHOE

3HAYCHUC; CBCACHUAMMU IO UCTOPUHN CTAHOBJICHUS XUMHU KaK HAYKH,



—  paboTaTh ¢ yUeOHUKOM M JIOTIOJIHUTEIBHON JIUTEPATYPOH, COCTABIATH COOOIIEHUS
Ha 0CHOBe 0000IIeHNsT MaTepruaia yueOHIKA U JOTIOJHUTEILHON JIUTEPATYPHI;

- yCTaHaBIUBAaTh MPUYMHHO-CIIECTBEHHbIE CBS3U IPU aHAJIU3€ OCHOBHBIX 3aKOHOB
OpraHMYECKON XMMHUU: 3aBUCHUMOCTH CBOMCTB OT CTPOECHHS (TEOPHSI XMMUYECKOTO CTPOCHHUS
opranuveckux coemuHenuii A.M. Bytineposa)

- KJIacCU(UIIMPOBATH OPraHUYECKHE COSAMHEHUS M0 (YyHKIMOHAIBHBIM IPyIaM:
yIJIEBOAOPOABI PAa3HBIX THUIOB (BKJIIOYAs apomartndyeckue) u (QyHKIMOHAIBHBIE U
oM yHKIIMOHAJIbHBIE IPOU3BO/IHBIE YTIIEBOIOPOIOB;

—  Ha3bIBaTh COEMHEHUS U3yUEHHBIX KIIACCOB;

- OOBACHATh: (U3NYECKUI CMBICI 3aBUCUMOCTU CTPOECHHMSI U CBOMCTB COEIMHEHUH,
3HATh MOHITHS «U30MEP», KTOMOJIOT»;

- CpaBHHMBaTh: COCTaB BEHIECTB MO UX (opMmyiaM, MPHUHAJIEKHOCTh BEIIECTB K
OTIPEJIEICHHOMY KJIAaCCy OpPraHMYeCKHX COEOUHEHHM, THUIbl XUMHUYECKHUX pPEaKIHii,
BAJICHTHOCTh U CTENEHb OKHUCIIEHUS 3JE€MEHTa B COCIUHEHMSX, TUIl XUMHUYECKOW CBSI3U B
COEIMHEHUSX, BO3MOXKHOCTh IMPOTEKAaHUSI peakiuii 0OMeHa, 3aMellleHUs JelaTh BBIBOABI Ha
OCHOBE CPABHCHUS,;

- BBISBJIATD  B3aUMOCBSI3M  MEXKIY OCOOEHHOCTSIMM  CTPOEHUS bopmyn
OPraHMYECKUX COCIMHEHUN H3YYEHHBIX KJIACCOB; CXEMBI CTPOCHMS MOJIEKyNl IepBbix 10
COCIMHEHUI; YPAaBHEHUSI XUMUYECKUX PEAKIINI;

- oOpamarbes ¢ XUMHUECKOH OCy0H U J1ab0paTOPHBIM 000PYI0BaHUEM;

- YCTaHABIUBAaTh I[PUYUHHO-CIEACTBCHHBIE CBSA3M  OINBITHBIM IIyT€M IIpU
IIOJIyYEHUU: M [IeJaTh BBIBOABI HAa OCHOBE CPAaBHEHHs pPa3HBIX KIJIACCOB OPraHUYECKUX
COCIIMHEHUI: AJIKaHbl, aJIKEHBI, AJIKMHbBI, aDOMAaTHYECKUE YIIIEBOJAOPObl, CIMPTHI, aJlbIETUIbI,
KapOOHOBBIE KUCIIOTHI, 3(UPBI, KUPbI, aMUHOCOEAUHEHMUS,

- BBIUUCIIATh: MACCOBYIO JIOJIIO 3JIEMEHTOB MO (hopMyse COeIMHEHMsS; MAacCCOBYIO
JIOJI0 BEIECTBAa B PACTBOPE; KOJUYECTBO BEIIECTBA, OOBEM MM MacCy IO KOJIUYECTBY
BElIEeCTBa, 00bEMY HJIM Macce PeareHTOB WM IPOAYKTOB PEAKIINH;

- HCIIOJIb30BAaTh HpI/IO6pCTeHHBIe SHAHUA 1 YMCHHA B HpaKTquCKOﬁ ACATCIBHOCTHU

MOBCEIHEBHOM KU3HU JIJIA: 0e30I1acHOT0 O6paH_[eHI/ISI C BCIICCTBAMH U MaTCpuajiaMu, 1JIs
9KOJIOTMYCCKU I'PaAMOTHOI'O MMOBCJACHUA B Oprn(anmeﬁ cpeac; OLUCHKHU BIUAHHUA XUMHUYCCKOT'O
3arpsA3HCHUA 0pr>1<arome171 Cpcabl Ha OpraHu3M YCIIOBCKaA, KpHTH‘lCCKOﬁ OLICHKHU I/IH(I)OpMaI_[I/II/I

O BCHICCTBAX, UCIIOJIL3YyCMbIX B 6BITy; MMPUTOTOBJICHUA PaCTBOPOB 3aJJaHHOH KOHIOCHTpPAIUH.

KOMMVYHUKATHUBHBLIE



VYyamuiics HayuuTcs:

— IIPUBOJIUTH JIOKA3aTelbCTBA (apryMEHTHUPOBATh) B3aUMOCBS3U UEJIOBEKA U
OKpPY’KaIoIllel CpeJibl, 3aBUCUMOCTH 370POBbs UEIOBEKA OT COCTOSHUS OKPY)KAIOIIEH CPEe.bl,
HEO0XOAMMOCTH 3AIIUTHI CPEIbI;

- TOJIEPAHTHO OTHOCUTHCS K NHOMY MHEHHUIO, M0J/IEPKUBATh TUCKYCCHIO;

—  paboTaTh ¢ JONOJHHUTEIbHBIMA UCTOYHHKAMU MH()OPMALUU M HUCHOIB30BATH IS
noricka MH(OpPMAaIK BO3MOKHOCTH MHTEpHETa;

- MIPE3EeHTOBAaTh M3Y4YEHHBI MaTepuaj, UCIOJIb3ysS BO3MOXHOCTU KOMIIBIOTEPHBIX
MIPOrPaAMM.

- OpraHU30BBIBATH YUYE€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUUTEIEM U CBEPCTHUKAMHU; padoTaTh HMHIMBUAYAIbHO W B TpyIIe: HaXoAWUTh oOIiee
pelieHre U paspemniatb KOH(QIMKTHI Ha OCHOBE COIJIACOBAHMS MO3UIMI U yyeTa MHTEPECOB;
(dbopMynupoBaTh, apryMeHTUPOBATh U OTCTaWBATh CBOE MHEHUE;

- OCO3HAHHO HCIIOJIb30BAaTh pEYEBBIE CpPEIACTBA B COOTBETCTBUU C 3ajaudei
KOMMYHUKAITUHU IS BBIPQXKCHHSI CBOUX YYBCTB, MBICJIEH M TIOTPEOHOCTEH; TIJIaHUPOBAHUS U
pPEryJISIlIU CBOEH NESITEIbHOCTH; BIIAJICHUE YCTHOW U MUCHbMEHHOW PEYbI0, MOHOJOTHYECKON

KOHTEKCTHOM pEUblo.

IIpenmeTHbIe pe3yJibTAThI

VYyamuiicss Hay4uTCs:

- 0003Ha4YaTh U MPUMEHATh XUMHUYECKYI0 CHUMBOJIMKY: 3HAKM XMUMHUYECKHUX JJIEMEHTOB,
(bopMyIibl XUMUYECKHX BEUIECTB U YPABHEHUS XUMHUECKUX PEaKLnid;

- TNPUMEHATH BaXKHEHIINE XMMUYECKHUE MOHATHUS: XUMUUECKUN JIEMEHT, aTOM, MOJIeKYIa,
OTHOCHUTENIbHbIE aTOMHAs W MOJIEKYJspHas MacChl, HOH, XHMHYECKas CBS3b, BEIIECTBO,
KJlaccU(UKausl BEIIECTB, MOJb, MOJIApHAs Macca, MOJIAPHBIA 00beM, XUMUYecKas peaxius,
KJlaccU(pUKaIUs PeaKIHii,

- MPUMEHSITh Ha NPAKTHKE 3HAHWS OCHOBHBIX 3aKOHOB XHWMHUHU: COXPAHEHHUS MAacCChI
BEILIECTB, MOCTOSIHCTBA COCTaBa, IMOPSAKA PACHOJIOKEHUS W CTPYKTYpPbl COEIMHEHHUM,

(GYHKIMOHATIBHBIX TPy

Yuawuiicsa nonyuum 603modxcHocme Hayyumcsi:
- 00vACHAMb HEOOX0OUMOCMb NPUMEHEHUs MeX ULU UHbIX NPUeMO8 NpU OKA3AHUU
nepeotl 008pauedHO NOMOWYU NPU XUMUUECKUX 0HCO2AX,
— HaxoOumev  uH@oOpMayuro o0  CMpoeHuu, Klaccuukayuu U  C8OUCMBAX

opeanHu4decKux eewyecme 6 HayllHO'l’ZOI’lyJZﬂpHOﬁ Jdumepamype, XumMudeckux Cloeapsx,



cnpasounuxax, nmepnem-pecypce, aHanusuposams u OYeHusams ee, nepegooums U3 00OHOU
Gopmvl 6 Opyeyio;

—  OpUeHmupo8amvCs 6 cucmeme MOPAIbHbIX HOPM U YEHHOCMeEU N0 OMHOWEHUIO K
CcOOCMBEHHOMY 300P08bIO U 300POBbI0 OPY2UX J00ell,

—  Haxooums 8 YYeOHOU, HAYYHO-NONYIAPHOU aumepamype, HMnmepnem-pecypcax
ungopmayuro 0 cmpoenuu, Kiaccupukayuu U CE0UCMEAX OP2AHUYECKUX 6euecms,
ogopmisims ee 8 ude YCMHbIX COOOWEeHUL U OOKIA008;

—  aHaIU3Uposamv U OYEHUBAMb yeiegvle U CMbICIO08ble YCMAHOBKU 8 CBOUX
0eticmeusx u NOCMYNKax no OMHOULEHUIO K 300P0BbI0 C80EMY U OKPYHCAIOWUX, NOCIEOCMBUs
BIUAHUA (PAKMOPOB8 PUCKA HA 300POBbeE YeNl0BeKd.

—  co3z0aeamv cobOCmEeHHble NUCbMEHHble U YCMHble COOOWjeHUs O CMmpOoeHUl,
KAaccugukayuy u ceotUCmeax HeopeaHu4ecKux 8eujecme Ha OCHO8e HeCKOIbKUX UCTNOYHUKOS
unopmayuu, Cconposo€cOamsb BbICMYNICHUE Npe3eHmayuell, YYumvi8as o0coOeHHOCmU
ayoumopuu c8epcmuuKos;

—  pabomamb 6 cpynne CEEPCMHUKO8 NPU peleHUU NO3HABAMENbHbIX 3a0aY
CBA3AHHBIX C OCOOEHHOCMAMU CMPOEHUs, KIACCUuKayuu u ceoucCmeax HeopeaHudyecKux
gewecms, NIAHUPOBANL COBMECHHYIO OesIMENbHOCTb, YUUMbIBAMb MHEHUe OKPYICAIOUUX U

A0eKBaAMHO OYEeHUBAMb COOCMBEHHBLU BKAAO 8 0eSIMENbHOCHb 2PYNNbL.

10 xaacc
OcHOBHbIE MOHATHSI OPraHUYECKOH XUMUM

—  Yyamuiics HayduTCs:

- - JaBaTh OMPEIEICHUS OCHOBHBIX XHMHUYECKHX TEPMHHOB: «YTJIEBOJOPOIBIY,
«CTPYKTYpHast GopMyna», «U30MEp», «TrOMOJOT», «(DYHKUHMOHANbHAs TCpYIIay,
«YTTIEPOJHBIN CKETIET», KHOMEHKIIATYpay», «XUMUYECKasT PEaKIIHs;

— - 0003HaYaTh U NPUMEHATh XUMUYECKYIO CUMBOJIUKY: (POPMYJIbI OPraHUYECKUX BEIIECTB
U ypaBHEHUS] XUMUYECKUX PEaKIUi;

- - MPUMEHATh BAXHEHIINE XUMHYECKHE MOHATUS: «YIJIEBOJOPOJbI», «CTPYKTypHas
bopmynay, «uzoMep», «roMoJaory, «(QpyHKIHOHATbHAS TPYIay, «YTJIEPOTHBIA CKENIeT»,
«HOMEHKJIATypay», «XUMHUYECKas peakiusy»; Kiaccudukaius peakiui;

— - IPUMEHATH Ha MPaKTUKE MPH 3HAHUS OCHOBHBIX 3aKOHOB XMMHUHU: COXPAHEHHUS MACChI
BEILIECTB, IIOCTOSTHCTBA COCTaBa, TEOPUI0 CTPOCHUSI OPraHUYECKUX  BEUIECTB
A.M.Bbytrneposa;

— - ONMCHIBaTh CBOMCTBA PA3IMYHBIX OPraHMUYECKUX BEILIECTB;

— - IPOBOJUTH KJIaCCI/I(I)I/IKaI_[I/IIO OpraHn4YeCKux BCIICCTB IO YHUCIY aTOMOB H



(YHKIIMOHATBHBIX TPYIIT, BXOISIINX B COCTAB COCTMHCHIS;

- CpaBHHBATh, CHCTEMAaTU3UPOBATh M 0000IIaTh pa3aU4HbIE BUIbI HHQOpMauH (B TOM
YHCIIe 3pUTENBbHYIO — O I[BETE, arperaTHOM COCTOSIHUU BEIIECTBA, OOOHSATEIBHYIO — O €T0
3araxe, yMO3aKIIOUYUTEIbHYIO, B3ATYIO U3 CIIPAaBOYHUKA);

- IIPOBOJIUTH XUMUYCCKUI SKCIICPUMEHT, 3HAsI TEXHUKY O€30TTaCHOCTH;

- Ha0moJaTh MPOBOJAWMBIC CAMOCTOSTENIFHO W JAPYIMMH  YYAaIlUMHUCS  OIBITHI,
AQHAJIM3UPOBATH PE3YJILTATHI, JICJIATh BBIBO/IBI,

Yuawuiica nonyuum 603M0HCHOCIb HAYYUMbCA!

- cmpouma, 8b108U2AMb U POPMYIUPOBAMb CUNOMESbI;

- HaxoOumv unpopmayuro 06 Op2AHUYECKUX IIeMeHmMAx U npoyeccax 6 HAYYHO-
NONYAAPHOU Jumepamype, XUMUYECKUX CLO8ApsX, CnpagoyHuxax, Mnmepuem pecypce,
AHAIU3UPOBAMDb U OYEHUBAMb ee, NePeBoOUmb U3 0OHOU hopmbl 8 OpYeYI0;

- OCO3HAHHO UCNONIL308AMb 3HAHUS OCHOBHBIX NPABUTL NOBEOEHUS 8 KabuHeme, 8blOUpams
yenegvle U CMbICI08ble YCMAHOBKU 8 C8OUX OelCMBUSX U NOCMYNKAX NO OMHOUWEHUIO K
JHCUBOU Npupooe;

- co30asamuv coOOCMEeHHble NUCOMEHHbIE U YCIHbLE COOOUEHUS O XUMUYECKUX NPOYEeCccax
H4 OCHOBe HECKONbKUX UCMOYHUKO8 UHDOPMAYUU, CONPOBONCOAMb BbICMYNIEHUE
npezeHmayuetl, yuumvleds 0COOEHHOCMU ayOUMopuU C8EPCMHUKO8,

- pabomamu 6 epynne c8epPCMHUKOS NPU PeuleHUuU NO3HABAMENbHbIX 3A0aY CE5A3AHHbIX C
uzyyeHuem  OCOOeHHOCmell  CMpOeHUsi  8ewecms,  NIAHUPOBAMb  COBMECHHYIO
0esAmeNbHOCIb,  YUUMbIBAMb  MHEHUe OKPYICAIOWUX U  AOeK8AMHO  OYEeHUBAmb

COOCMBEHHDIU BKAAO 8 OeSIMENbHOCHb 2PYNNbL.

YrieBoaopoabl 1 UX NPUPOAHbIE HCTOYHUKH
Yyamuiics Hay4uTcs:
- JaBaTh OMNpENEJICHHUs] OCHOBHBIX XMMUYECKUX TEPMHUHOB: «CTPYKTYpHAast (opmysan,
«QJIKaHbl», «KpPaTHbIC CBA3W», «CHUHTE3-Ta3», «AJIKCHbD», «AJIKUHBD), «allETUJICHOBBIE
YTJIEBOJAOPOBD, «aPOMATUUYECKHUE YIIIEBOJAOPOABDY, «TIOJIUMEPU3ALUDY, CIIUKIIA3ALIHI;
- 0003HaYaTh U MPUMEHATh XUMHUECKYI0 CUMBOJIUKY: (DOPMYIIBI COETMHEHUN Pa3INIHBIX
KJIACCOB BEIIECTB (HOMEHKIIATYPY) U YPaBHEHUS XUMUYECKHUX PEaKIIMii;
- COCTaBJIATh XUMHUYECKHE (OpMYJbl aJKaHOB, aTKEHOB, AJIKHHOB, AllETHJIEHOBBIX H
apOMAaTUYECKUX COEAUHEHUI HA OCHOBAHWH 3HAHMS BAJICHTHOCTH 3JIEMEHTOB;
- HAXOJUTh OTJIWYMSA U CPAaBHUBATH IPOLIECCHI TOPEHUS, TaJOT€HUPOBAHUs, MHUPOJIU3a,

TUAPHUPOBAHUA U ACTUAPUPOBAHHSA, TOJIMMCPU3ALINN,



- OIMCHIBATh CBOMCTBA METaHA, ITUJICHA, alleTUJICHa, OeH307a, (heHona;

- MPOBOJIUTH XUMHUYECKUN IKCIIEPUMEHT 110 UCCJICIOBAHHUIO CBOMCTB ajKaHOB Ha OpoM,

COCTAaBIICHHUIO MOJICJICH MOJICKYJT aJIKaHOB U AJIKCHOB U CPABHEHUIO UX;

- AaHAJTM3UPOBATH CBOMCTBA COCMHECHUH PA3IMYHBIX KJIACCOB (TOMOJIOTOB U U30MEPOB);
Yuawuiics nonyuum 603MONCHOCMb HAYUUMBCA:

- HaxXo0ums UHGOpMaAYUI 0 KUCIOPOOe 8 HAYUHO-NONYIAPHOU TUMepamype, Xumudeckux

cnosapsx, cnpasounuxax, HMumepuwem pecypcoe, aHaIu3uUposamv U OYeHusams ee,

nepesooums u3 0OHOU Gopmul 8 Opy2yio;

- cocmasnams Mooeu U3oMepoe6 U comonocoe y2ﬂ€6000p0006 PA3NMUYHbLX K1ACCO6

Kuciiopoa- u a3orcoaep:kaiiue opraHuvyeckne coeTuHeHus.
VYyammiics HayuuTcs:
- JaBaTh OMPEIEICHHUS OCHOBHBIX XUMHUECKUX TEPMHHOB: «(YHKIIMOHAIbHAS TPYIIIaY,
«CIHUPTBI», «ANBICTUIB», «KETOHBI», <«3QHUPBI», «KAPOOHOBBIC KHUCIOTH), KHUPBD),
«YTJIEBOJIBI», «AMUHBD), «(AMUHOKHCIIOTBI», «OCIKHY, «3TePU(DUKALIND), «THAPOIIU3Y;
- TIOHMMAaTh CMBICII ¥ TIPUMEHSATh 3aKOHOMEPHOCTH DPACHOJIONKEHHS (YHKIIMOHATBHBIX
TPYII B OPraHUYECKUX COCTMHEHUSX;
- YMETh JIaBaTh Ha3BaHUS OTACIHHBIM BEIIECTBAM M KJIACCAM OPraHMYECKUX COCTUHEHHUN
B 3aBUCHUMOCTH OT HAIIMYKE, MECTO PACTIOI0KEHUS PYHKIIMOHATBHBIX TPYIIIT,
- aHAIM3UPOBAThH HAJTMYUE, MECTO PACIIOJIOKCHHUS U BIUSHUE (YHKIIMOHATIBHBIX TPYIII;
- BBIACTATH CYIICCTBEHHBbIC NPU3HAKH, CPABHHUBATh OOIIME CBOWCTBA CIIOKHBIX
XUMUYECKHX BEIIECTBA 0 COCTaBY M KIACCU(PHUIIMPOBATH HA OCHOBAHUH CIICIIU(PHUECKUX
CBOWCTB (CIUPTHI, abJICTUIbI, KETOHBI, 3(QUPBI, KAPOOHOBBIE KUCIIOTHI, KHUPBI, YIIICBOIBI,
aMUHBI, aMUHOKHCJIOTBI, OCIIKH ),
- COCTaBISITh XUMHYECKHE (OPMYIIbI CIUPTOB, albICTHIOB, KETOHOB, 3(UpOB,
KapOOHOBBIX KUCIIOT, )KHUPOB, YTJICBOIOB, aMHHOB, aMUHOKHCIIOT, OCITKOB (IUIENITH/IA);
- CpaBHHBaTh CBOWMCTBAa pAa3JIMYHBIX KIIACCOB OPraHMYECKUX BEINECTB (Ha MpHUMEpe
TOPCHUs, TAJIOTCHUPOBAHUS, THAPUPOBAHHS U T.I1.);
- TPOBOJUTH KOPPEISIHI0O MEXKIY CBOWCTBAMHM BEIIECTBA, €ro TIOJy4deHHEM |
MPUMEHEHHEM
Vuawuiics nonyuum 603MOMCHOCIb HAYYUMBCSL:
- Haxooums UHGOPpMAYUIO O CRUPMAX, ATbOe2UOax, KemoHax, 3¢upax, KapOOHOBbIX
KUCTIOMAX, AHCUPAX, Yene8o0ax, AMUHAX, AMUHOKUCIOMAX, OeIKax 6 HAYYHO-NONYIAPHOU

qumepamype,  XUMUYECKUX  C108apsx,  cnpasounuxax,  HMumepuem  pecypce,



AHATUZUPOBAMb U OYEHUBAMD ee, NePeeooUms U3 0OHOU hopMblL 8 OpYeYIo;
- CPABHUBAMDb CEOUCMBA CRUPMOE, ANbOe2UO08, KeMOHO08, I(hUpos, KapOOHOBLIX KUCIOM,
HCUPOB, Y2N1e80008, AMUHOB, AMUHOKUCIOM, OEIKO8;

- UCNONb306aMb UHOYKMUBHLINL U Oe0YKMUBHbBIL NOOX00bl HpU AHAIU3Ee CBOUCME

eeuecme.

Homumepsbl.
VYyammiics HayuuTcs:
- J1aBaThb  OMNpPEIECIECHUS  OCHOBHBIX  XHMHMYECKMX  TEPMHHOB:  «IIOJHMMEDY,
«IIOJIMMEPU3 AL, «TIOJIMKOHJEHCALUA», «CTPYKTYPHOE  3BEHO»,  «CTEIEHb

MOJIMMEPHU3AIII», (ITACTMACCAY, TUIACTHKY, «BOJIIOKHAY;

- apryMEHTHpPOBaTh W JIOKa3blBaTh MPU3HAKA PA3IMYHBIX KJIACCOB  CIIOKHBIX
OpPraHWYECKUX BEIIECTB, KJIACCH(PHUIIMPOBATH HX;

- apryMEHTHPOBATh, IPUBOJIUTH JIOKA3aTEIbCTBA B3AUMOCBSI3U CTPOCHHUS M XUMHUYICCKHIX
CBOWCTB ITOJIMMEPOB

- OIIMCHIBaTh, PA3JIMUaTh HA OCHOBE CPABHEHUS H3YYCHHBIC BUIOB TIOJIHMMEPOB;

- ONKCHIBATh PA3JIMYHBIC CIOCOOBI TMOJNYYCHUS W XUMHYECKHX CBOWCTB pa3IHMYHBIX
MOJIAMEPOB;

- Ha0JI0aTh IPOBOIMMBIE CAMOCTOSITEITFHO M IPYTMMHU 3KCIIEPHUMEHTHI TI0 OTIPEIEIICHUIO
MOJINMEPOB;

Vuawuiics nonyuum 603MOACHOCIb HAYYUMBCA!

- aHaIU3UPOBAMdb 2paghuyeckue Mooeiu CMpOeHUst NOTUMEPOS,

- HAX00umv UHGOPMAYUIO O NOIUMEPAX 8 HAYYHO-NONYIAPHOU JUMepamype, XuMudeckux
crnosapsix, cnpasounuxax, HMumepunem pecypcoe, aHanu3uposamv U OYeHUsAmMs ee,
nepesooums u3z 00HOU Gopmosl 8 Opy2yro;

- UCNONb308aMb UHOYKMUBHBIN U O0eOYKMUBHBIN NOOX00bl NpU AHAIU3e CoCmasa u
CBOLICME NOUMEPOS.

- co30aeamb CcOOCMBEHHbIE NUCbMEHHbIE U YCMHbIE COOOWEHUs O XUMUYECKUX
COCOUHEHUSIX HA OCHOBE HECKOAbKUX UCMOYHUKO8 UH@OpMayul, CONnPoBOICOANs
BbICMYNIICHUE NPe3eHMAaYyUell, VHUmvleéds 0COOEHHOCMU ayOUMopUU C8ePCMHUKO8,

- pabomamu 6 epynne C8ePCMHUKO8 NPU PeuleHUU NO3HABAMENbHbIX 3A0aY C8A3AHHbIX C
uzyyeHuem o0coOeHHOCmel CMpPOeHUs U CEOUCME COeOUHEHUNl PAa3IUdHbIX KIACCO8,
NIAGHUPOBAMb COBMECMHYIO O€AMEeNbHOCMb, VUUMbIBAMb MHEHUEe OKPYICAouux U

A0eK8amHO OYeHUBamsb COOCMBEHHbII BKILAO 8 0esIMEIbHOCb 2PYNNbL.



11 kaace
JIMYHOCTHBIE Pe3yJabTaThl

- BOCIIMTAHHE Y y4JalIUXCs YyBCTBA F'OPAOCTU 3a POCCUMCKYI0 XUMHYECKYIO HAYKY,
ryMaHHW3M, OTHOIIIEHHUE K TPYY, LEICyCTPEMIICHHOCTD,

—  OCO3HAHHWE 3HAYCHUS OOYYEHHUS ISl TOBCEAHEBHOW >KM3HM W OCO3HAHHOTO
BBIOOpa Mpodeccuu;

—  0CO3HaHHE 3HAYCHHUS CEMbU B )KU3HHU YEIOBEKA U OOIIECTBA;

—  TOHMMaHHE OCHOBHBIX (PaKTOPOB, OTIPEACISIONINX B3aUMOOTHOIIICHHE YeIOBEKa 1
IIPUPOLBI;

- YMCHUA PpCAIM30BBIBATE TCOPCTUYCCKUEC ITO3HAHUSA HAa ITPAKTHUKE;

- YMEHUE VIPaBIATh CBOEM IO3HABAaTEIbHOM JIEATEIBbHOCTBIO: ITOHUMAaHHE
BAaXHOCTHU OTBETCTBECHHOI'O OTHOIICHUS K O6yquHIO, TOTOBHOCTH M CIIOCOOHOCTH ydqamuxcs
K CaMOpa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIUH K OOYUCHHIO U TTO3HAHHUIO;

- TOTOBHOCTH M CITOCOOHOCTE yJamuxcsda MpuHUMaTh HEHHOCTHU ceMeiHon KU3HU,

- YBAXUTCIBHOC U 3a00TJIMBOE OTHOIIICHHUE K WIEHAM CBOEH CEMBH,

MeTtanpeaMeTHbIe pe3yJibTaThl

PEI'YJIATUBHBIE

BBITYyCKHUK HAy4UTCS:
CaMOCTOSITEJIFHO TUIAHUPOBATh IYTH JOCTHXKCHUS II€JICH, B TOM 4YHCJE ajJbTePHATUBHbIC,
OCO3HAaHHO BBIOMpaTh HamOojee d(PPeKTUBHBICE CMOCOOBI pelIeHUS YYEOHBIX U
MO03HABATENIbHBIX 33134,
COOTHOCHTB CBOHM JICHCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIICCTBIISTh KOHTPOJIb CBOCH
JCATEIPHOCTH B TMPOLIECCE TOCTHKEHUS pPe3ylbTaTa, ONPEACIsITh CIOCOObI JICHCTBHI B
paMKax MpeIOKEHHBIX YCIOBUH W TpeOOBaHMI, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYAIHCH;
BIIQJICHUIO OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLEHKU, MPUHATHS PElICHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM M MO3HABATEIHHON JESITENLHOCTH;
BBHIOMpATh I1IEJIeBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEWCTBHSIX W TMOCTYIKax IO

OTHOIIICHHUIO K )KMBOM npupoaec, 310POBBIO CBOEMY U OKPYKAIOIIUX,

I[TIO3HABATEJIbHBIE

BbIMyCKHUK Hay4UTCS:



— CaMOCTOSATENIBHO OIpPENEIATh LEeNU CBOEro oOy4eHHs, CTaBUTh M (OPMYIHUPOBATH I ceOs
HOBBIE 33Jlaud B yu€0e M MO3HABATEJIbHOW JESATEIBbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI
CBOEH1 103HABATEIbHON AEATEIBbHOCTH;

— BJIQJICHUIO COCTABJISIIOIIMMHU MCCIEA0BATEIbCKOM U IPOEKTHOM JAEATEIbHOCTH, BKIIOYast
YMEHHUSI BUAETH MpOOJIEMY, CTaBUTh BONPOCHI, BBIIBUraTh T'MIIOTE3bl, JaBaTh ONpPEACICHUS
MOHATHUAM, KJIacCCH(PUIMPOBATh, HAOIIOAATh, MPOBOANUTH SKCIIEPUMEHTHI, JIENIaTh BBHIBOJBI U
3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, 0ObACHATh, JOKa3bIBaTh, 3AIUILATh CBOU UJIEH;

— yMeHHUIO paboTaTh C pPa3HBIMU HMCTOYHHKAMU OHMOJIOTHYECKON WHGOpPMAIMU: HAXOIUTh
OMOJIOTHYECKYI0 HMH(POPMAILMI0 B pPa3IMYHBIX HCTOYHUKAX (TEKCTe Yy4yeOHHMKA Hay4dHO-
MONYJISIPHOM JUTEpaTrype, OMOJOTMYECKHX CIIOBAPSIX W CHPABOYHHUKAX), aHAIM3UPOBATH U
OIIEHMBATh HH(OPMAILINIO;

— yMEHHE CO3/1aBaTh, IPUMEHSATH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETU U CXEMBI JIIsS

pEeICHUA y‘-Ie6HI)IX " IIO3HABATCJIBbHBIX 3aJa4,

KOMMYHUKATUBHBIE
BoInyckHUK Hay4YUTCS:

— OCO3HaHHO HCIOJIb30BaTh pPEUYEBbIE CpEACTBA MJs JUCKYCCHMM W apryMEHTallUud CBOEH
MO3UIIMU: CPAaBHUBATH Pa3HbIE TOUYKU 3PEHHUS, apryMEHTHUPOBATh U OTCTAaWBATh CBOIO TOUKY
3peHus;

— OpraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO NESTEIILHOCTh C YUUTEIEM U
CBEpPCTHUKaMH, paboTaThb HMHIUBUIYAIbHO W B TPYIIE: HAaXOIUTh OOIIee pelleHue u
paspemiath KOH(JIUKTHI HAa OCHOBE COTJIACOBAaHUS TMO3MIMA M yuyéTa MHTEPECOB,
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAWBATH CBOC MHEHUE;

— HCIIOJIb30BaTh, HHGOPMAIMOHHO-KOMMYHUKalnoHHbIe TexHonoruu (MKT-komneTenmus);

— paboTaTh B TpyIIEe CBEPCTHUKOB IMpPU pPEIICHUU T[IO3HABATEIbHBIX 3a]ad CBS3aHHBIX C
TEOPETUYECKUMH M TMPAKTHUYECKUMHU MpoOiieMaMu B OOJACTH MOJEKYISPHOW OHOJIOTHH,
TEeHETUKH, DSKOJOTUU, OHOTEXHOJIOTUM, MEAMIMHBI U OXpPaHbl OKPYXKAIOIIEH Cpebl,
IJIJAHUPOBATh COBMECTHYIO JESTEIbHOCTb, YUYUTHIBATh MHEHUE OKPYKAIOMIMX M aJEKBaTHO

OIICHUBATb COOCTBEHHBII BKJIaZ B ACATCIIbHOCTD I'PYIIIbI.

IIpenmeTHbIe pe3yJIbTaThI

B pesyJibTaTe H3y4eHHs] Kypca XMMHH B OCHOBHOM LIKOJ1€:

BLIHyCKHI/IK HAayYUTCd IIOJIb30BATBCA  HAYYHBIMU MCETOAaMU UIA  pacCllO3HAHUA

XUMHWYCCKUX HpO6J'ICM; JaBaTb HAY4YHOC OOBSICHEHHE XMMUYECKUM (I)aKTaM, nponeccam,



SIBJICHUSIM, 3aKOHOMEPHOCTSIM, WX POJM B JKU3HU YEIOBEKAa; MPOBOJUTh HAONIOACHUS 3a
TEYCHHEM XUMHUYECKHX DEaKIMi, ONUCHIBATh XWMUYECKHUE MPOIECCHl U SIBIICHUS; CTaBUTHh
HECJIO)KHbIE XUMUYECKUE IKCIIEPUMEHTHI M HHTEPIIPETUPOBATH UX PE3YJIbTATHI.

BpinyckHUK ~ OBlaJ€eT  CUCTEMOM  XMMHUYECKMX  3HAHUM  —  TOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH, TEOPHSIMH, HMEIOIIMMHU BaXHOE 00Imeo0pa3oBaTeibHOE U
MMO3HABATEILHOE 3HAYCHHE; CBEACHUSIMU IO UCTOPUHU CTAHOBJICHHS XUMHH KaK HAYKH.

BrinmyckHUK OCBOUT 0OIIME MPUEMBI: PalMOHAILHON OpraHU3alMU TPyAa U OTAbIXA;
MIPOLIECCOB XMMHUYECKOIO MPOM3BOJCTBA META/NIOB M HEMETAJNIOB, MPOBEIEHUs HaONIOAEHUN
AIIEKTPOJIN3a; TEXHHKA 0€3011aCHOCTH B KaOMHETEe XUMUH, C J1a00paTOPHBIM 000PYI0BAHUEM.

BrinmyckHUK TpHOOpETET HABBIKM KCIIOIB30BAHMS HAYUHO-TIOMYJISAPHON JIUTEPATYPHI IO
XHUMUH, CIPABOYHBIX MaTepHaoB (Ha OyMaXXHBIX M DJICKTPOHHBIX HOCHUTEJISIX), PECypCcoB
WNHTepHeTa mpu BHIMOTHEHUU YIECOHBIX 3a/1a4.

Buvinyckuuk nonyuum 603mMo#CHOCMb HAYYUMBCAL:

— OCO3HAHHO UCNOBL308AMb 3HAHUSL OCHOBHLIX NPABUI NOBEOCHUsI 8 NpUpooe U OCHO8
XUMUYECKUX Npoyeccos & bvimy;

— 6blOUpams  yenesvle U CMBICIO8ble YCMAHOBKU 6 CBOUX OelCcmeusx U HOCMYNKAX Ho
OMHOWEHUIO K HCUBOL NPUPOOE, 300POBbI0 CEOEMY U OKPYIHCAIOWUX, NPU COONI0OEeHUU NPABUL
MexHUuKy 6e30nacHoCmu npu 8bINOJIHEHUU IKCHEPUMEHMA,

— OPUEHMUPOBAMBCA 8 cuCmeMe NO3HABAMENIbHBIX YeHHOCHeU — 60CHPUHUMAMb UHGOpMayuio
XUMUYECKO20 COOEpHCaHUs 6 HAYYHO-NONYIAPHOU Jaumepamype, CpeoCcmeax Macco8ol
ungpopmayuu u HMumepuem-pecypcax, Kpumuyecku OyeHusamuv NOJYYEHHYIO UHGopmayuio,
ananuzupys ee cooepaicanue u OaHHble 00 UCMOYHUKe UHGDOpMayuu,

— co30asamsb coOCMBEHHbIE NUCbMEHHble U YCMHble COOOUeHUs O XUMUYECKUX SABIeHUIX U
npoyeccax Ha OCHO8e HECKONbKUX UCTMOYHUKO8 UHGOpMAayuU, conpogolcoams 8blcmynieHue

npe3eHmal4uezZ, ydyumouledas ocobennocmu aydumopuu C6EPCMHUKOS.

11 xaacce

BemecTBo.
Yyamuiics Hay4uTcs:
- J1aBaTh OMNPEAEIICHUS OCHOBHBIX XHMHYECKMX TEPMHUHOB: «aTOM», «aTOMHOE SIAPO»,
«HU30TOMBI», KKPUCTAIIIBIY;
- MOHUMATh CMBICT Mepuoaudeckoro 3akoHa J[.M.MenneneeBa, ero ponas B (hopMHpOBaAHUH
OCHOB COBPEMEHHOW XUMHUHU U TPUMEHATH 3HAHUSA 3aKOHOMEPHOCTEH PpPACIOJIOKEHHUS
XUMHUUYECKUX DJIEMEHTOB B INEPUOJUYECKONW CUCTEME U WU3MEHEHHMS UX CBOWCTB M CBOWCTB

COCJIMHEHU;



- IMETh MPEJICTABJICHUE O CTPOCHUU aTOMa KaK O XUMUYECKU HEJICTMMON YaCTHIIE;

- YMETh COCTaBJIATh 3JICKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB;

- OOBSCHATH SIBJICHHS, IPOUCXOSINNE TIPU PACTBOPECHUU BEIECTB, pa3udaTh (PU3HUECKUE H
XHUMHYCCKUE SBIICHUS, PA3HOBUTHOCTH CMECEH;

- BBIJICNATH CYNICCTBEHHBIC IPHU3HAKW, CPAaBHUBATh W KJIACCH(PHUIIMPOBATH XUMHUYCCKHE
peaKuy Ha OCHOBAHWH 3HAHHS MEXaHHM3Ma MX 00pa30BaHMs, OOBSICHATH MEKMOJICKYISIPHOE
B3anMMOJICHCTBHIE;

- MPOTHO3UPOBATH PA3BUTHE XUMHUYCCKHX PEAKIUN B 3aBUCHMOCTH OT YCIIOBUU MPOTCKAHUS,
W3MCHCHHUS MTapaMeTPOB;

- COCTaBJISITh XUMUYECKHE (DOPMYITBI OPraHMIECKUX U HEOPTaHHMUECKUX BEIIECTB;

- CpaBHHMBATh CBOMCTBA BEMISCTB MOJICKYJSIPHOTO M HEMOJIEKYISPHOTO CTPOCHUS, Pa3IHIaTh
KA4eCTBEHHBIM M KOJIMYCCTBCHHBIH COCTaB BEIIECTBA, arperaTHBIC COCTOSHUS, ONPEACIATh
THIIBI KPUCTATUIECKUX PEIIETOK;

- OTJIMYATh JJICKTPOJIMTHI OT HEIJICKTPOIUTOB, HCITOIB3Ys TaOIHIly paCTBOPUMOCTH BEIIECTB
Y PsIJT aKTUBHOCTH METAJIOB;

- OIPENIeNATh KUCIOTHOCTh CPEbl MPU MOMOLIN HHIUKATOPOB;

- MPOBOJUTH KOPPEIIALIUIO MEXIAYy CBOMCTBAMHU BEIIECTBA, €r0 MOJYyYEeHUEM U TPUMEHEHUEM
Yuawuiicsa nonyuum 603moocHocmos Hayuumsca.

- Haxooumov UHGOpMaAyUlO O Gewecmeax, Npoyeccax U ABIEHUAX 6 HAYYHO-NONYIAPHOU
Jaumepamype, XUMUYECKUX Cl08apsx, cnpasoynHukax, Mumepunem pecypce, ananusupogams u
oyeHusamo ee, nepesoouUnd U3 0OHOU Gopmbul 8 Opyeyio;

- CpasHUBAMb CBOLICMBA BeUeCm8 U cMecell,

- UCNONIL308AMb UHOYKMUBHBIL U OOVKMUBHBLU NOOX0ObL NPU AHAIUZE CEOUCME BeUeCm8.

XuMH4ecKue peakunu
Yyamuiicss Hay4uTcs:
- JaBaTh OMNPEACJICHUS OCHOBHBIX XHMHUYECKUX TEPMHUHOB: «XHUMHUYECKass peaKius»,
«CKOPOCTh pEaKIuu», «PaBHOBECHUE», <(OJEKTPOJIU3», «BOCCTAHOBUTENDY», «OKHUCIUTEIbY,
«CTEIIEHb OKUCIICHUS;
- pa3nensTh SJACKTPOIUTHI Ha CUIIbHBIE U CIA0bIE;
- aQpryMEHTHPOBATH U JI0KA3bIBATh MPU3HAKH XUMUYECKUX PEAKIINHA, KIacCU(PUIIUPOBATH UX;
- popMynHpOBaTH MPU3HAKU MPOTEKAHUS HEOOPATUMBIX PEaKIIN;
- aQpryMEHTHPOBATh, MPUBOANTH JOKA3aTEIbCTBA MIPOTEKAHUS PEAKIIUI HOHHOTO 0OMEHa;

- COCTABJIATH PCAKIIMU NOHHOI'O obOMeHa



- OINHCHIBATh, pa3M4yaTh HA OCHOBE CpPAaBHCHUS W3YyYCHHBIC BHJIBI OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKLIHN;
- ONHCHIBATH PA3JIUYHBIC XMMUYECKUE CBOWCTBA BAXKHEHIIMX KIACCOB HEOPTaHHMYECKUX
BEIIECTB,;
- HaOJIIOJIaTh MPOBOJUMBIC CAMOCTOSTEIBHO M JAPYTUMHU SKCIICPUMEHTHI IO OMPEICIICHUIO
BEIIECTB MPU OMOIIH KAaYeCTBEHHBIX PEaKIINi;
Yuawuiics nonyuum 603moocnocmes Hayuumsca.
- aHaIu3upo8ams cpaghuyeckue Mooenyu CmpoeHuUs Geuecms;
- Haxooums UHDOpMAYUI0 O pearyusx 6 HAYYHO-NONYIAPHOU Jumepamype, XUMUUECKUX
cnosapsx, cnpagounuxax, Minmepnem pecypce, anaiuzuposamos u OYyeHusamy ee, nepesooumbs
U3 00HOU hopmbi 8 OpyeYIo;
- UCNONB306aAMb UHOVKMUBHBIU U 0eOYKMUBHBIU NOOX00bl NPU AHAIU3E COCMABA U CBOUCME
gewecms 8 pasiudHbIX XUMUYECKUX PeaKyusx.
- co3z0aeamv coOCMEEHHblEe NUCbMEHHble U YCHMHble COOOWEeHUs O XUMUYEeCKUX DPeaxKyusx,
COeOUHEHUsAX HA  OCHO8Ee  HECKONbKUX  UCMOYHUKO8  UHGOpMAYUU,  CONPOBO#COAMb
8bICMYNJIeHUe npe3eHmayuell, y4umoleéds 0COOeHHOCMU ayOUMopUulY CePCMHUKO8;
- pabomamv 8 cpynne C8epCMHUKO8 NpU peuleHUuU NO3HABAMENbHbIX 3aA0a4 CEA3AHHBIX C
usyuyeHueMm ocobeHHOCmel CMpoeHus U CBOUCME COeOUHEHUU pA3IUYHbIX KIACCO8,
NIIAHUPOBAMb COBMECMHYIO 0esIMENbHOCHb, YYUMbLEANb MHEHUE OKPYIHCAIOUWUX U A0EKEAMHO
oYyeHuUsams coOCMBeHHbIL BKIAO 8 0esAMeNbHOCHb 2DYNNbL.

Heopranuveckast xumust
VYyamuiicss Hay4uTCs:
- JlaBaTh ONPEJEIICHUs OCHOBHBIX XMMHUYECKUX TEPMHHOB: «IIPOCTHIE BEILIECTBAY», «CIOXKHBIE
BEIIECTBAY, «aM(pOTEpHbIE COCAUHEHUS», «CMECH», «(PYHKIHMOHAIbHAS TPYIIaY», «CIUIABbI»,
«XUMHUYECKAsl PEeaKIUs», «KaTalu3aTopbl», «UHTHOUTOPBIY, «AIIOMOTEPMUSY, «KOPPO3HUI»,
«METAJUTYPrUs»,  «IUPOMETAIYPTUA»,  «OIEKTPOMETAITYPTUsS», «TOPHBIE  MOPOJIBI»,
«MUHEPAIIBDY, «PYyIa»;
- MOHUMATh CMBICT Mepuoaudeckoro 3akoHa J[.M.Menneneesa, ero poiab B (hOpMUPOBAHUU
OCHOB COBPEMEHHON XHMHUHW W TIPUMEHSATHh 3HAHMUS 3aKOHOMEPHOCTEH pPAaclOIOKEHHUS
XUMHYECKUX DJIEMEHTOB B MEPUOJUYECKOM CHUCTEME M H3MEHEHHS UX (PUIUUYECKHX U
XUMHUUYECKUX CBOMCTB U CBOMCTB COCAUHEHUN;
- IMETh MPE/ICTaBICHHE O CTPOCHUN aTOMa KaK 0 XUMUYECKU HEACTMMO YacTHIIE,
- YMETh COCTaBJIAThH DJIEKTPOHHOE CTPOCHUE aTOMOB B COOTBETCTBHH C KIAaCCH(HUKAIUEH: S-,

p-, d-, - anemenTHI;



- 0003HAaYaTh M MPUMEHATh XUMHUYECKYIO CUMBOJIMKY: (POPMYIIBI HEOPTaHUYECKUX BEIIECTB U
YPaBHEHUSI XUMHUECKUX pEaKLUi;

- OIIPENIENATh TUIl KPUCTAITIMYECKON PELIETKH M BUJIbl XUMUYECKON CBSA3H B BEILIECTBAX;

- OPUMEHSTh HAa NPAKTUKE MPU 3HAHHUS OCHOBHBIX 3aKOHOB XMMHM: COXPAaHEHUS Macchl
BEILECTB, [IOCTOSIHCTBA COCTABa, TEOPUIO CTPOEHUS BEILIECTB;

- OIIMCBIBATh CBOMCTBA Pa3IMYHBIX HEOPraHMUECKUX BEILECTB;

-  TPOBOJUTH KJIACCH(PHUKALKIO HEOPraHWYECKUX BEIIECTB 10 YHUCIy aTOMOB U
(YHKIIMOHATBHBIX TPYII, BXOJSAIIMX B COCTAaB COCUHEHMS;

- CPaBHMBAaTh, CUCTEMATHU3UPOBATh U 0000IIaTh pa3InyuHble BUAbI HH(pOpMaLuu (B TOM YKCie
3pUTENbHYIO — O IIBETE, arperaTHOM COCTOSTHUM BelIeCTBa, OOOHSTENbHYIO — O €ro 3amaxe,
YMO3aKIIOUUTEIbHYIO, B3STYIO U3 CIIPAaBOYHUKA);

- MPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT, 3Hasl TEXHUKY O€30MacHOCTH;

- HaOMI0/1aTh POBOJAMMBIE CAMOCTOSTENBHO M JPYTUMH YYAIlIMMHCS OTBITHI, aHAIU3UPOBATh
pe3yNbTaThl, IeJ1aTh BBIBOIBI;

Yuawuiica nonyuum 603moxucHOCmb HAYYUMbCA:

- Cmpouma, 8b108UAMb U POPMYIUPOEAMb CUNOMESbL;

- HAX00umv UHGOPMAYUI0 O Memannax, Hememaunax u Ux COeOUHEHUAX U NpoYeccax 6
HAYYHO-NONYNAPHOU — Tumepamype, XUMUYECKUX CI08APAX, CnpasouyHukax, Humepnem
pecypce, ananuzuposams u OYeHUeamnb ee, nepesooUms U3 0OHOU opmbl 8 Opyyio;

- OCO3HAHHO UCNONbL308AMb 3HAHUS OCHOGHBIX NPABUNl NOBEOEeHUs 6 Kabuneme; 6blOUpamb
yenegvle U CMbICI08ble YCIMAHOBKU 8 CBOUX 0UCMBUSAX U NOCMYNKAX NO OMHOWEHUIO K JHCUBOU
npupooe;

- c030a8amb cOOCMBEHHbIE NUCOMEHHbLE U YCIHbIE COODWEHU 0 XUMUYECKUX npoyeccax Ha
OCHOBe  HECKONbKUX  UCMOYHUKO8  UHoOpMayuu,  Cconpogoxtcoams  GblCMyNnJieHue
npeseHmayuet, y4umvl8ds 0COOEHHOCMU ayOUMopuU C8EPCMHUKO8;

- pabomamv 6 2pynne C6epCMHUKO8 NpU peueHUuUu NO3HABAMENbHbIX 3aA0ay CEA3AHHLIX C
uzyueHuem ocobeHHocmeli cmpoeHus 8eujecms, NIAHUPOBAMs COBMECMHYIO 0eamenbHOCHIb,
VUUMbIBAmMs MHEHUe OKPYICAIOWUX U AOeK8AMHO OYeHU8amv CoOOCMEEHHbIN 6KIA0 8

0esamenbHOCIb 2PYRNbL.

Hay4Hble 0CHOBBI XUMHY€CKOI'0 IPOM3BOACTBA
Yyamuiics Hay4uTcs:
- JIaBaTb OIIPEACJICHUS OCHOBHBIX XUMHYECKMX TEPMHUHOB: «CKOPOCTh XUMHYECKOU
pEeaKIumy, «IHEPTUsl aKTUBALUNY, «(DEPMEHTBI», «XUMUYECKOE PABHOBECHEY», «XUMHUYECKAs

TCXHOJIOTHUA», KKPCKUHIY, KIIUPOJIU3), <<pI/I(I)OpMI/IH1“», «CHHTEC3-Ta3»,



- IOHUMAaTh HAYYHbIE MPUHLIUIBI OPTaHU3AMHA XUMHUYECKOTO MPOU3BO/ICTBA;
- IPUMEHSTh HA MPAKTUKE 3HAHWS OCHOBHBIX 3aKOHOB XMMHM: COXPAHEHMSI MACChl BEILIECTB,
MOCTOSIHCTBA cocTaBa, npuHuuna Jle [larense;

- IMETh MPEJICTABJICHHUE O COCTaBe HEPTH, TPOAYKTOB €€ TIepepadbOTKH;

- pa3nmuuaTh Ha OCHOBE CpPAaBHEHMSI OCHOBHBIE IPOIECCHI XUMHYECKOTO IPOU3BOJICTBA:
TEPMHUYCCKUN U KAaTATUTUYECKUN KPEKUHT, apoMaTH3aInio, puGopMHUHT, peKTH ()UK

- OMKCHIBATH MPOIIECCHI B 00IACTH SHEPTETUKU

Yuawuiicsa nonyuum 603moorcnocme Hayuumsca.

- Haxooums uHOopmayuro 0 6Klade 8 pazeumue  XUMUYecKo20  Npou3eo0Ccmed
omeuecmeennvix yuenvix. /.U Menoeneesa, B.H Unamvesa, b.A.Kazanckozo, A.B.Ilnam> 6
HAY4YHO-NONYIAPHOU  Jumepamype, XUMUYECKUX ClO8aApsAX, Cnpagouynuxax, Humepnem
pecypce, aHanuzuposamy U OYeHUu8ams ee, nepesooUms U3z 0OHOU Gopmbl 8 OpyeyIo;

- co30aeamsb coOCMBEHHbIe NUCbMEHHbIE U YCIHble COOOUeHUsl O XUMUYECKUX Npoyeccax Ha
OCHOBE  HECKONbKUX  UCMOYHUKO8  UHOpMayuu,  CONposo#coamsv  8blCMYNJIEHUE
npezenmayuet, Y4umleds 0CoOOeHHOCMU ayOUmopul C8ePCmMHUKO8;

- AHAU3UPOBAMb U OYEHUBAMb Yelleble U CMbICI08ble YCMAHOBKU 68 C80UX OelCmeusx U
NOCMYNKAX NO OMHOWEHUIO K 300pP08bI0 CBOEMY U OKPYICAIOWUX, NOCAeOCMBUS GIUAHUS

Gaxmopos pucka Ha 300posbe uenosexa.

XuMus B )KM3HU U 001IeCTBE
BBITYCKHUK HAY4UTCS:
- IOHUMATh U MPUMEHSATh OCHOBBI OMOXMMHH B OBITY (ITUIIA, JIEKAPCTBA), IPOMBIIIJICHHOCTH
(kepamuKa, CTEKJIO, IIEMEHT), CEIbCKOM XO3SMCTBE (YA0OpEHUs), IJIsi COXPAHCHHSI YKOJIOTHH;
- YCTaHaBJIMBAaTh B3aMMOCBSI3U MEXIy OCOOCHHOCTSIMH CTPOCHHUS BEIIECTB M IPOIECCOB,
MIPOUCXOIAIINX C y4acTHEM 0e30TIaCHBIX XUMHUYECKUX BEIICCTB;
Buinycknux nonyuum 603mModicHOCMb HAYUUMbCAL:
- 00vsCHAMD (8 MOM HUCTIe U YPABHEHUAMU PeaKyull) npoyeccyl, npomexarowue 6 npupooe,
NPOMBLUAEHHOCMU, ObIMY, CENbCKOM XO3UCMEe;
- AHATU3UPOBAMb IKCHEPUMEHMATbHbIE OAHHbLE,
- cmpoumb, 8bl08USAMb U POPMYIUPOBAMb CUNOMESbL;
- CONOCMABIAMb ONNO3ZUYUOHHBLE MOYKU 3PEHUSL HA HAYYHYIO NPOOIEM).
- HAX00UmMv UHGOPMAYUIO O XUMUYECKUX NPOYeccax 6 HAYYHO-NONYJSAPHOU Jumepamype,
XUMUYECKUX CTIO8APAX, CNpagoyHukax, Mnmepunem pecypce, anaiu3zuposams u oyeHueamy ee,

nepesooums U3z 00HOU Gopmosl 8 Opy2yro,



- OCO3HAHHO UCNONIL306AMb 3HAHUS OCHOBHBLIX NPABUN NOBEOEHUs 8 Npupooe, 6bloUpamo
yenegvle U CMbICLO8bIE YCIMAHOBKU 8 CBOUX 0eUCMBUAX U NOCIYNKAX NO OMHOWEHUIO K HCUBOU
npupooe;

- €030a8amb cOOCMBEHHblE NUCbMEHHbIE U YCIHbIE COOOWEHUs O XUMUYECKUX NPOYeccax Ha
OCHOBe  HECKONbKUX  UCMOYHUKO8  UHGopmMayuu,  CONpogoxtcoams  GblCMYNJieHUe
npezeHmayuet, y4umvi8ds 0COOEHHOCMU ayOumopuu C8epCMHUKOS,

- pabomamv 8 cpynne CEEpCMHUKO8 NPU peueHUU NO3HABAMENbHbIX 3A0aY CEA3AHHLIX C
uzyyeHuem ocobeHHocmell CMpPOeHUs U CEOUCME Geujecms, NIAHUPOBAMb COBMECHHYIO
0esmenbHOCIb, YYUMbIEAMb MHEHUE OKPYICAIOWUX U AOeKBAMHO OYEHUBAMb COOCMBEHHbLI

BKIAO 6 0esimeNbHOCMb 2PYNNbL.

10 kiace
Tema 1. Xumusi B psily ecTrecTBeHHbIX HayK (14)

XHMHMS B PSAY €CTECTBEHHBIX HayK. MeTobI HAy4HOIO O3HAHUS.

Tema 2. Teopusi cTpoeHNsI M KJIacCH(PUKANMSA OPraHNYecKuX BemecTs (44)

[IpeameTr u 3HaYeHHWE OpraHUYECKON XUMUHU. [IpUumHBI MHOTOOOpa3us OPraHUYECKUX

coemuHeHU. CTpPYKTypHass TeOpwsi OpraHuyeckux coeauHeHud. M3omepus. Ilonstue 006

YTIEPOIHOM cKelleTe M (PyHKUMOHanbHOH rpynne. OyHkiuoHansHple rpynmnbl. OcoOeHHOCTH U

KJ'IaCCI/I(bI/IKaI_[I/IH OpraHN4Y€CKUX peaKHHﬁ. Xumudeckas CBSI3b B OpPraHu4€CKuX COCANHCHUAX.

yl"J'IeBOI[OpOI[I)I n ux (bYHKHI/IOHaJ'IBHBIe IIPOU3BOJHBIC. I'omonorusa. I'omonorudeckue PAObI.

Homenknarypa opranmyeckux BemiecTB. [IpuHiunel GopMupoBaHus Ha3BaHUN OPraHHUYECKUX

coequHeHN. Knaccudukamnus opraHum4ecKux peakiiui.

Jemoncrpanmu. 1. Pasznoxenne caxapa. 2. KOJ'IJ'ICKI_II/IH OPraHn4CcCKuXx BCIICCTB U

MaTCpHajioB (O6pa3I_IBI OPraHUYCCKUX BCHICCTB M MATCPUAJIOB: IINIACTMACCHI, JICKAPCTBCHHBLIC

CpeacTBa, BOJ'IOKHa). 3. Moaenu OPraHUYCCKUX MOJICKYII.

Ha6ODaTODHLI€ onbIThl. 1. CocraBiienue MoJienen MOJICKYJI OPraHUYCCKHUX BCUICCTB. 2.

CocraBieHue MOJEJIel TOMOJIOTOB METaHa.

Tema 3. YraeBogopoasbl (6 4.)

Ankanbl. CTpoeHHe, HOMEHKIJIATypa, n3omepusi, pu3nueckue cBoicTBa. XUMUYECKHE CBOMCTBA

AJIKaHOB. HOJ’Iy‘ICHI/IC U NPpUMCHCHHC aJIKAHOB.

AJIKeHBbI. CTpOCHI/IC, HOMCHKJIATypa, U30MCpus, (bHSH‘{eCKI/Ie CBolicTBa. XHMMHUYECKHE CBOMCTBA

AJIKCHOB. HOJ’Iy‘ICHI/IC U NPpUMCHCHHEC aJIKCHOB.



Ankunpl. CTpoeHne, HOMEHKIIATypa, H30MepHsl, (U3NYecKue CBOMCTBa. XMMUYECKHE CBOMCTBA
aJIKeHOB. [loiryduenue ¥ NpUMEHEHUE aJIKEHOB.

Apenbl. CtpoeHue O€H30JBHOTO KOJIbIIA, HOMEHKJIATypa, H30Mepus, (HU3HUECKHE CBOWCTBA
apeHOB.

I'eneTnyeckas CBA3b MEXAY YIIIEBOJOPOJAMHU.

Hdemonctparmu. 1. OOpasusl ankaHoB. 2. [naBnenne u ropenue napaduna. 3. Wznenus

U3 TOJUATUIIEHA, NOJUIpoNWiIeHa, noauctupona. 4. Ilomydenue stuneHa B jiabopatopuu. 5.
BsaumopelicTBue 3TueHa ¢ pacTBOPOM IepMaHraHata Kajaus U OpoMHO# Bojoil. 6. ['opeHue
stunena. 7. [lonyuenue anerunena kKapOuaHbIM criocoOoMm. 8. ['opeHue areTuieHa.

JlaGoparopHble omnbIThl. 1. M3roroBneHne Mojeneil MOJEKya yriaeBOAOPOAOB. 2.

B3aumoelicTBre ankeHOB ¢ OPOMHON BOJOM.

IIpakTrueckas pabora. MccieqoBadnue CBOMCTB alIKaHOB.

Tema 4. Kuciiopoacoaep:xaiue 4 a30TcoAep:xaiue opranndyeckue coequnenus (17 4)

OyHKIMOHATbHBIE TPOU3BOAHBIE YTIIEBOAOPOIOB.

[IpenenbHble ONHOATOMHBIE CHUPTH — HOMEHKIATypa, U30Mepus, QU3NYecKue U
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C HATpUeM, OpPOMOBOJOPOJOM, JETHApPATAIINS).
[Tonsitre o mpocthix 3¢upax. [loaydyeHne u MpUMeHeHnEe METaHOJIa U 3TaHOJIa.

MHoOroaToMHBIE CHHUPTH Ha MPUMEPE STHICHIVIMKOJSA U riunepuHa. OcobeHHOCTH
ux cTpoeHus u cBorcTB. [Ipumenenne. KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIUPTHI.

denon — CTPOCHHME MOJEKYIbl, (U3HMYECKUe U XUMHYECKHE CBOMHCTBA
(B3auMozeiicTBUE ¢ HAaTpHEM, THIPOKCUIOM HaTpusi, OpomHoi Bojoi). [lomyuenue denona us3
KaMEHHOYTOJIbHOM CMOJIBI U ero npuMmeHenue. KauecTBeHHble peakuuu Ha ¢GeHoa (¢ OpoMHOMN
Bozo# 1 xiopuaom xkeinesa (111)).

AnbJaeruibl  Kak MPOAYKTHl OKHUCJIEHMS MEpBUYHBIX cnuptoB. llonste o
KapOOHUJILHOW TpyIme W KapOOHWIBHBIX COCAMHEHUSX. XUMHYECKHE CBOWCTBA ajbJCTUIOB
(oxucnenue, BoccTaHoBieHHE). KadecTBeHHbIE peakIMM Ha albJETHIHYIO Tpymmy (peakuus
«cepedpsiHOTO 3epKaliay, BoccTaHOBIeHUE ruapokcuaa Mean (11)). AmeToH kak mpeacTaBUTENb
keToHOB. [Ipumenenne popmanpaernia u aleToHa.

Kap6oHnoBsie KUCIOTHI. PuU3NUecKHe CBOWCTBA MYpPaBbUHOHM, YKCYCHOU H
CTEAapUHOBOW KHUCIOT. XMMHUYECKHE CBOMCTBA — PEAKIIMM C METaJLIaMi, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMH, CIIUPTaMHy, rajioreHaMmu. [lonydenne u npuMeHeHne YKCYCHOM KUCIIOTHI.

Cnoxuble »¢upbl. Peakuusa osrepuduxanuu. ['uaponaus CcloXHbIX 3(UPOB.
OwmbuieHue. Mcnosnbp3oBaHue CIOXKHBIX 3(UPOB B KauecTBE pacTBOpUTENEH, B MUILEBOM U

nap(roMepHOi MPOMBIIIIIEHHOCTH.



XKupsl, ux crpoenue u cBoiicrBa. OMblIEHUE KUPOB. 3HAUEHUE JKUPOB B OpPraHu3Me
4eJI0BeKa.

YrneBoael. MoHO-, IU- W TmoJMcaxapuiabl. lroko3a — (u3MyYeckue CBOKCTBA,
OKHUCJICHUC, BOCCTAaHOBJICHUC. KauecTBennnie pCaki Ha TUIPOKCHUIIBHBIC U AJbACTUAHYIO
Ipynnsl B MOJEKyine Iiroko3bsl. @Dpykrosza — wuszoMmep rimoko3sl. Caxapo3a Kak IpuUMeEp
nucaxapuna. Ilomucaxapunel — Kpaxmai, LE/UII0I03a, INIMKOT€H — UX HAaXOXKIECHUE B MIPHUPOJIE,
(1)I/I3I/I‘ICCKI/I€ CBOﬁCTBa, TUapOJIn3. AMHII03a U aMUJIONEKTHH KaK COCTaBHBLIE YacTH Kpaxmaja.
Poub yrneBosoB B opranu3Me 4eaoBeKa.

Hdemonctparmu. 1. Tlomydenue OpomdTana u3 stanona. 2. llomyueHue sTunamerara

B3aMMOJICIICTBUEM JTaHOJA C YKCYCHOM Kuciotod. 3. OKuCIIeHHE 3TaHOJa W TJIMIIEpUHA
nepMaHranaTtom kanus. 4. ['openue nensHoi yKCyCHOM KUCTOTHL. 5. JIeMOHCTpalus npernapaToB
pa3IUYHBIX KapOOHOBBIX KHUCJIOT, CIOXHBIX d¢upoB. 6. Komrekmus MoHO-, 1TU- U
nosymcaxapuaoB. 7. Peakius «cepeOpsiHOTO 3epKajiay Ha MPUMeEpe TITIOKO3bI. 8. B3anmonelicTBue

0K036I ¢ Trapokcuaom meau (11). 9. TlpuroToBinenne kpaxmMaabHOTO KieHcTepa.

JlaGoparopubie onbiTel. 1. CBoiicTBa 3TaHONa, riMiepuHa, (eHona, dopManuHa,
yKCycHOM KHCIOTHL. 2. [IpoBeneHuMe KadeCTBEHHBIX pEaKIUid Ha TIUNEPUH, (EHO,
dbopmanbaerun, anwauH. 3. [lomydeHume yKCyCHOW KHMCIOTBI U3 arerata Harpus. 4.
Pacno3naBanne yKCyCHOM M MYypPaBbMHOW KHCJIOT MPHU MOMOIIM Kaye€CTBEHHBIX pEakiui. 5.
ColicTBa TJIIOKO3bl. 6. 3HAKOMCTBO C Pa3MYHBIMH MPEACTABUTENISAMHU YIJIEBOAOB. 7.
Omnpenenenre Kpaxmaia B pa3IMYHbIX POJAYKTaX MUTAHUS.

AMUHBI KaK OpraHWYecKHEe MPOU3BOJAHbIE aMMHuaka. OCHOBHBbIE CBOWCTBA aMHUHOB.
[Tonyuenue aMUHOB BOCCTAHOBJIEHHEM HUTPOCOECTMHEHUI. AHUINH. B3auMHOe BiIMsSHNE aTOMOB
U TPYII aTOMOB Ha npumMepe ¢eHomna u aHwiMHa. KayecTBeHHas peakiiis Ha aHUIIUH ¢ OpOMHOM
Bojiol. [IpuMeHeHue aHwIMHAa.

AMHHOKHUCIOTH KakK MNpuMep MNOJIU(PYHKIUOHAIBHBIX COCAMHEHUNH. AMdOTEpHbIE
CBOMCTBAa AaMHMHOKHUCIOT — oOOpa3oBaHHE BHYTPEHHUX COJICH, peakuuu C KUCIOTaMu U
ocHoBaHusMU. OOpa3zoBaHue NenTuIHON cBs3H. [lenTuab.

benku. IlepBuuHasi, BTOpUYHAsA, TpPEeTUYHas CTPyKTypa OenkoB. DyHKIMU OEIKOB B
opranuszme. epMeHTHI.

Jemoncrparmu. 5. IlnakaTel, WIIIOCTPUPYIOIIUE CTPOCHHE HKHUPOB, YIJIEBOJOB,

OCNITUI0B, 6CJ'IKOB, HYKJICUHOBBIX KUCJIOT.

JlaGopaTopHble onbIThI. 4. L[BeTHBIE peakiuy OeJIKOB.

IIpakTuyeckas pa60Ta. Pemienne OKCIICPUMCHTAJILHBIX  3aJia4 «Pacmo3HaBaHue

OpPraHu4€CKuUX BCIICCTB».



Tema 5. BeicokoMoJIeKyJIsIpHbIE BemecTBa (5 1)
[lonste o nonumepax. ITonumepusanus U NOJMKOHJEHCALMS KaK METOJbI MOJIyYEHUS
IIOJINMEPOB.
CoBpemeHHbIE NONIMMEpHbIE MaTepuanbl. [lmacTMaccel (HOIMATUIIEH, HOJUIPOIMIIEH,
MTOJINCTUPOJ, TOJIMBHHUIXJIOPHU, TIOJUATHIICHTEpedTaNaT), 31acTOMEPHI (KaydyKH, pe3HHA).

CHUHTETUYECKHE U HCKYCCTBCHHBIC BOJIOKHA.

Hdemoncrparmu. 1. Kosmmeknuu 1moiactMacce, 371acToMeEpoB, BOJOKOH. 2. ['openue
LEJITYIOUAA.

JlaGoparopHble onbIThl. 1. OTHOIIEHHE CUHTETUYECKMX BOJIOKOH K pacTBOpaMm KHUCIIOT U

IIeJIOUEH.

IIpakTiueckasg padora Nel. Pacmo3naBsaHue miacTmacc.

TIpakTiueckag padora Ne2. Pacmo3HaBaHue BOJIOKOH.

11 kaace
Tema 1. BemiectBo (8 4)

AToMHO-MoONeKkynsipHoe YyueHue. [IpencraBienue o0 aromMe Kak XUMHYECKU
HenenuMmoil dactuie. AtomHoe siapo. M3otomnbl. 3apsan siapa Kak BaKHEWINAs XapaKTepHUCTHKA
aToMa. DJEKTpOHHOEe cTpoeHue atoma. Ilepmomamueckuii 3akon [I.M. Menneneea. Ponps [[.U.
MenneneeBa B (OpMHpPOBAHMHM OCHOB COBpeMeHHOW xumuu. [IpenackazarenbHas cuia
[lepuoanueckoro 3akoHa.

XuMuueckas CBSI3b, €€  pa3HOBUJHOCTM U  cHocoObl  oOpa3oBaHUS.
MexMOoJIeKyIIpHOE B3aUMOJICHCTBHE.

BemectBa MOJEKYIAAPHOTO u HEMOJIEKYJISIPHOT O CTPOEHHUA.
KauecTBeHHBII M KOJIMYECTBEHHBIA  COCTaB  BEIIECTBA.  ArperarHbleé  COCTOSIHUSA.
Kpucrannuueckue u amopdHbie BemiecTBa. THIBI KpHUCTaNIMYECKUX pemeTok. [Ipocteie u
CJIOKHBIE BellecTBa. BaxkHelne Ki1acchl HEOPraHMYEeCKUX BEILECTB.

SABneHud, NPOUCXOISIUIUE NPU pAaCTBOpPEHUU BeuecTB. MHaAuBUIyalIbHbBIE
BellleCTBa U CMecH. PacTBOpBI Kak MmpuMepbsl TOMOT€HHBIX cMmeceil. PacTBopumocts. MaccoBas
JI0JIs1 paCTBOPEHHOTO BemiecTBa. KoyumonaHbie pacTBOPBI.

3J'IeKTpOJII/ITI/I"ICCKa$I AUCCOoOmMHuanmuA. Kucnoraocts Cpcabl. I/IHI[I/IKaTOPI)I

JemoHctparmu. 1. OOpasipl BeIIeCTB MOJIEKYJISIPHOIO (caxapo3a, 3TaHOJ, BOJa,
Ha(TaIUH, UOJ, cepa) U HEMOJEKYIsIpHOro (TpaduT, XJIOpUA HATPHUS, METAIbl) CTpOEHHs. 2.
@opmbl OopOUTaNell M JEMOHCTpALUMs HUX pAaclOJIOKEHUS B MPOCTPAHCTBE MpPU MOMOIIU
BO3/YIIHBIX I1apoB. 3. Bo3ronka iona nnn HapranuHa. 4. [lnactuueckas aeopMariisi HOHHOTO

U METAJNIMYECKOro Kpuctaya. 5. MoJenu KpucCTaUIM4ecKux pemeTok. 7. OOpasibl BElecTB,



o0pa3oBaHHBIX 3JIeMEHTaMu 3-To mepuona. 8. lamenue u3Bectu Bojou. 9. AmdoTepHbIit
xapakTep ruapokcuaa amomunus. 10. TernoBeie 3QPEeKTs MPH PaCTBOPEHUH CEPHON KUCIOTHI,
THJIPOKCHIAa Harpus, HuTpara ammonus. 11. T'mapatamms cymepara wmemm (1), 12
Kpucrannuzanus mnepechlllleHHOro pacTBOpa aleTrara HaTpus IpU BHECEHMM 3aTpaBKu. 13.
Oddexr Turnmans. 14. Ipumepsl kowtouaHbIX cucteM. OKpacka pa3IMYHBIX WHAUKATOPOB B

KHMCJIOTHOM, HEUTPAJILHOM U IIEJIOYHBIX Cpeaax.

JlaGoparopuble onbIThl. 1. Ilpu3Haku npoTekaHus XUMUYECKHX peakuuid. 2. YcnoBus
MPOTEKAHUS PEaKIil HOHHOTO OOMEHa.

Tema 2. Xumuueckue peakuuu (7 4.)

VYpaBHeHMs] XMMHUYECKUX peakuuid M pacueTsl o HuM. Kiaccupukanus XUMHUYECKUX
peakumii. Peakmuu MoOHHOTO OOMeHa. XWMHUYECKHME CBOMCTBA BAKHEWIIMX KIIACCOB
HeopraHuueckux BemecTB. KauecTBeHHble peakiuu. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peaKkuuu. IIEKTPOIHU3.

JemoncTpammu. 1. B3auMozeiicTBrue atOMUHHAS C COISHOM KncaoTol. 2. Heltpanuzanus

TUAPOKCUAA HATpUs COJSHOW KuciaoToil (ombIT B Oroperke). 3. Peakmuss noHHoro oOMmeHa
(«xumuueckas paayra»). 4. ['opeHue amroMUHUEBON MyAphl. 5. BlaumMoaeicTBre XJIopuaa ojioBa
(I ¢ mEKOM HMTH HUTpaTa cepebpa ¢ MeIbIo.

JlaGopatopubie ombiThl. 1. KadectBenHwie peakiuu. 2. BomopoaHswli mokasarenb. 3.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPEaKnuu.

IIpakTHyeckue Da6OTI>I. 1. Pemenne OKCIICPUMCHTAJIbHBIX 3aJla4 I1I0 TEME «XUMHYCCKHE

PCaKIUuU».

Tema 3. Heoprannuyeckas xumus (6 4.)
HemeTannsl. ['ajoreHpl Kak THTUYHBIC TPEACTABUTEIN HeMETAIUIOB. OKHUCIUTEIbHBIC
CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOI U a30THOM KUCIIOT.
Metannsl. Obmas xapakTepucTUKa, METObl UX IMOJIyYEHUsI U CBOMCTBa. Bakueiimme
METaJUTbl W CIUIaBbl, WX IPOM3BOJCTBO W HCIIOJIB30BaHME B TexXHHKe. [IpencraBieHue o
METaJUTypruu. DIEKTPOXUMHUYECKUA PsiJl HAMIPSHKEHUH METalIOB.

HemoHncTpaiun. 1. O6p33HLI MMpOCThIX BCHIECTB — HEMCTAJUIOB. 2. KpUCTAJNINYCCKUC

pemeTky anMasa u rpadura. 3. BelTecHeHHE rajlor€HOB M3 pacTBOpPOB MX cotieil. 4. OOpa3ibl
IIPOCTBIX BEIIECTB — METAJLIOB. 5. B3aummopeicrBue HaTpus ¢ BOJOW. 6. Amomorepmusd. 7.
3HAaKOMCTBO ¢ 00pa3laMi MUHEPAJIOB ¥ TOPHBIX MOPO/I.

HaGODaTODHLIe OIIBITHI. 1. O3HaKOMIICHHE CO CBOMCTBAMHM HEMETaJIOB. 2.

O3HaKoOMJICHHE CO CBOMCTBAaMH METAILJIOB M CILIABOB. 3. OKpaCKa IJIaMC€HH COJIIMU METAJIJIOB.



Tema 4. Hay4uHble 0CHOBbI XMMH4€CKOI0 MPOU3BOACTBA (5 4.)
CKOpPOCTh XHMHYECKOH peaKI MU U €€ 3aBUCHUMOCTh OT pa3HBIX (HaKTOPOB.
XUMHUYECKOE PaBHOBECHE U CTIOCOOBI ero cMmemnieHus. TermnoBoi 3h(eKT XuMIUdeckol peakium.
XuMHuuecKas TeXHOJIoTHs. HaydHble IPUHIUITBI OpraHU3aluid XHMHUYECKOTO ITPOU3BO/ICTBA.
[pupomusiii Ta3. Hedpts u ee mepepaboTka. Bumsl HedrenpomykToB. leroHannoHHas

CTOUKOCTH OCH3UHOB.

Jemonctparmy. 1. 3aBUCUMOCTh CKOPOCTM OKHUCJIEHHS HOJUAA Kajlusg MEPOKCUAOM
BOJIOpPOJIa OT KOHIEHTpauuu. 2. CMelleHne paBHOBECHS PEaKIMM AMMEpPU3allii OKCHIa a30Ta
(IV) B 3aBUCHMOCTH OT TEMIIEPATyphI (OTIBIT B 3alassHHBIX COCY/IaX MM B BHITSDKHOM IIKady). 3.
Cxema mnpowusBojctBa cepHoi kuciaotel. 4. Kommekums «HedpTs u HEDTEmpoayKTBI». 5.
OO6pazoBaHue IIEHKH He(TH HA TOBEPXHOCTH BO/IBI.

JlaGoparopHsble onbIThl. 1. CKOpoCTh XUMUYECKON peakiuu. 2. XUMUYECKOE paBHOBECHE.

3. O3nakomiienue ¢ kosutekiuen «Hedg s u HedhTenpo yKTHI».

Tema 5. Xumus B :ku3HU 1 o0mecTe (6 4.)

Xumuss nuimu. BaxHeillne KOMIOHEHThl MSCHBIX M MOJIOYHBIX IPOJIYKTOB.
[IpuroToBiieHue KHUCIOMOJIOUYHBIX MPOAYKTOB. [IuieBbie 1006aBKM M UX BHUIBI (3MYJIbraTopBhl,
AHTHOKCHIAHThI, CTAOUIN3ATOPBI, OJICIACTUTENH U Jp.). [[pUHIUIBI pallMOHAIBHOTO MUTAHUS.

JlekapcTtBa. HekoTopsie rpynmsl JieKapcTB (aHAJIbIETHKU, aHTUOMOTHKH, aHTAILIM]IBL,
aHTUTUCTaMUHHBIE cpencTtBa). Hapkotuku. CTepouabl U HX poJib B OpraHuU3ME YelOBeEKa.
Anabonuueckue M TNPOTHBO3ayaTOuyHble cpenctBa. Kypenue. Bpen, HaHOCHMMBIA KypeHHEM
OpraHu3My 4eJoBeKa.

KocmeTnueckue u napdroMepHsie cpeacTra. Bocnpusrtue 3amaxa 4eI0BEKOM.
Kpembl, 01€KONIOHBI, 1€3010paHThI, JaKU AJIsi HOTTel. 3aBUBKA BOJIOC C TOUYKHU 3PCHUSI XUMHUH.

briToBas xumus. [IpuHIUNBI, HA KOTOPBIX OCHOBAHO NEHCTBUE MOIOIIUX CPEACTB.
[lonarue o ITAB. Mewo. Xuakoe Mbuio, mammnyHd. CTUpabHBIM MOPOIIOK Kak CMECh
pa3nu4YHbIX BeulecTB. 3yOHas macta. OTdenuBaTenu U uX TUIBL. KoHAUIMOHEpHI 171 Oenbsl.

[lurmenTsl u Kpacku. Heopranumueckue NHUTMEHTBI W UX HCIOJb30BaHUE B
xuBomucH. Temmepa, MacisHas >KUBONMCH. lIpuUpojaHBIE M CHUHTETHYECKUE OpPraHUYecKHe
Kpacutenu. BemlecTBa, mNpuAalolie XapakTepHbIH IBET I[BeTaM, srojam, IUI0JiaMm
(xapoTHHOMIBI, (hy1aBOHOUABI). Bub! kpamienus (mpsiMoe, KUCIOTHOE, KyOOBOE).

XuUMHUS B CTpOUTENbCTBE. BaxkHeiue cTpouTenbHble MaTepualibl (U3BECTh, THIIC,
LIEMEHT, 0eTOH, ese300eToH). [Iporeccsl, MPOUCXOAAIINE MPU BBICHIXaHUM IITYKATYpKH, MPU
3aTBep/IeBaHUM THIca, leMeHTa U OertoHa. Texnuka ¢pecku. Knen. ITpuHIumel, Ha KOTOPBIX

OCHOBAHO JICHICTBHE KJIEAIIMX BelIeCTB. Pa3nuuHbIC BUIBI KIIEEB.



XuMHUsg B CEIbCKOM Xo3sicTBe. MuHepanbHble ynoOpeHus. A3O0THbIE,
dochopHbie, KanuiiHbIe, KOMIUICKCHBIE M OpraHu4yeckue ynoOpeHus. MHKpPO3JIEeMEHTHI.
CpenctBa 3amuThl pacTeHUU. YCKOPUTENIHM POCTa PACTEHMM M CTUMYJSITOPBl POCTa KOPHEH.
PenenneHTsl.

Tonnuso. Pasnuunsie Buapl TorumBa. llpupomubiii ra3, HehTh M HEYTEHPOTYKTHI
OxTaHoBoe M IeTaHOBOE 4mcia. TBepaoe TorumBo. KokcoBanue kameHHoro yrisi. Topd u ero
nepepadoTKa.

[Honumepsor. Ilonumepusauus u nonukonzaeHcanus. CononumMepu3zanus. CBoiicTBa
MOJIMMEPHBIX ~ MaTepuasioB. Baxkheimume miacTtMacchl  (HOJUATUIIEH,  HOJUIPOIUIIEH,
MOJIUCTUPON, TOJNMUMETUIMETaKpUIAT, MOJUBUHWIXIOPU], MOJUKApOOHAThI), 3JIAaCTOMEPHI,
HaTypaJibHble (XJIOMOK, IIENK), HCKYCCTBEHHBbIE (BUCKO3a) M CHUHTETHYECKHE (MOJMAUpHI,
MOJIMaMUIbI ), BOJIOKHA.

Heopranunueckue matepuans. Crekio, kepamuka u ee Buabl (papdop, dasHc,
MaloJINKa).

[Ipo6GneMsl 3arpsisHEHHUs OKpYyXarwmehd cpenabi. [IpuHIMNBL, nexamme B
OCHOBE «3€JICHON XUMHUM.

JlemoHcTpaiu. 1. DTUKETKHM Ha MPOAYKTaX MUTAHUS C MEPEUUCICHUEM KaJOPUITHOCTH
MPOJIyKTa, €ro >KUPHOCTH, a TAKXKE yKa3aHHUEM pa3jMYHbIX MHILEBbIX J00aBok. 2. OO6pa3ibl
JIEKapCTBEHHBIX CpeACTB. 3. OOpa3ibl CHHTETUYECKHUX MOIOIIHUX CPEICTB, OTOCITHBATENCH,
MIUTMEHTOB, Kpacutened. 4. KoleKuu CTpOUTENbHBIX MATepUajoB, KEpaMUKH, IUIacTMacc,
AIIaCTOMEPOB (CHHTETUYECKUX KAay4yKOB), HPHUPOJHBIX, HCKYCCTBEHHBIX W CHHTETHUYECKUX
BOJIOKOH, MHUHEpaJIbHBIX ynoOpeHuid. 5. Pazmuunbie Buasl TorumBa. 6. Hedth m mpomykTh ee
nepepadoTku. [leperonka HedTH.

JlaGopaTtopHblie onbITel. 1. Kpamenue TkaHu. 2. 3HAKOMCTBO ¢ MOIOIIUMH CPEACTBAMHU.

3. HSyLICHI/Ie KHCJIOTHOCTHU CpCAbl paCTBOPOB pPA3/IMYHBIX MOIOHIHUX CPCIACTB. 4. 3HAaKOMCTBO C
Pa3JIMIHBIMU KIICAMMU. 5. OTHOLIEHHE CUHTETUYECKHX BOJIOKOH K pacTBOpaM KHUCIIOT U IHGJ'IO‘IG?I.
6. 3HAKOMCTBO C MHUHCPAJIbHBIMHA y,HO6peHI/I${MI/I " U3YUCHUC UX CBOMCTB.

IIpakTudeckas pa60Ta. Pacrno3naBanue niacTMacc U BOJIOKOH.

B nepuon 4pe3BbIYaiiHbIX CHUTYallMi, NOTOAHBIX YCJIOBHH, BBEACHHS KaPAHTHHHbIX
MeponpusaTHi 1o 3abosnesaemoct rpunmnoM, OPBU wum apyrumMm  MHQEKDIHOHHBIMHU
3a00/1eBaHUAMH, 00pPa30BaTeIbHbII NpoLecc MO y4eOHOMY MpeAMeTY OCYIIeCTBJISAETCH C

HCIOJIB30BAHUEM JUCTAHIIMOHHBIX TeXHOHOFHﬁ, YICKTPOHHOI'O THEBHUKA U IPYIUX (l)OpM.

TemaTu4eckoe NIaHMPOBaHUE



10 kaace

Ne Hasganue pasznena Koi-Bo yacos

1 | Tema 1. Xumus B psily €CTECTBEHHBIX HayK. MeTO/1bl HAYYHOTO 1
MO3HAHUS.

2 | Tema 2. Teopus cTpoeHUs U Kiaccu(HUKAIUS OPraHMIECKIX 4
BEIIECTB

3 | Tema 3. YrieBogopo sl 6

4 | Tema 4. Kucnopoacoaepskaiiye u a30TCoAepKaIiie 17
OpraHu4ecKue COCIMHEHUS

5 | Tema 5. BeicokoMOIEKysIpHBIE BEIIECTBA 5

6 | Tema 6. BemectBo 9

7 | Tema 7. XuMHUYECKHE PEaKIINU 8

8 | Tema 8. Heopranwdeckast XuMust 6

6 Tema 9. Hayunbie OCHOBBI XMMHUYECKOTO MTPOU3BOJICTBA 5

7 | Tema 10. XumMus B KU3HU U OOIIECTBE 7
HUroro: 68

IloypouHoe muianHupoBaHue
10 kaace
Ne HaumeHoBaHue pa3iesioB U TeM KoanuectBO
n/n 9acoB, 4.
Beeoenue. Xumusn 6 paoy ecmecmeeHHblX HAYK 1 uac

1(1) | Benenue. BBoaHblii MHCTPYKTaX MO T.0. XUMHS B Py €CTECTBEHHBIX 1
HayK. MeTo/1bl HAy4HOTO MO3HAHUSL.

Teopusa cmpoenus u Kniaccugukayus opzaHuiecKux eeuiecmae 4 yaca

1(2) | Ilpeamer W 3HaYeHHWE OPraHUYECKON XUMHH. I[IpHUHMHBI MHOrOOOpasHs 1
OpPraHUYECKUX COCAMHECHUIA.

2(3) | CtpykTypHass TeopHsi OpraHMYeCKuX coenuHeHuit. Mzomepus. Jl/o 1
«CocTtaBneHue Mojienell MOJIeKyJl OpraHUYECKUX BELIECTBY.

3(4) | Xumuueckasi CBSI3b B OPraHHYECKHX COCAMHECHUSX. YTJIEBOJOPOIBI U HX 1
¢GyHKIMOHATBHBIE TPOU3BOIHBIE. ['oMosorus. I'omonornyeckue psapl. JI/o
«CocTtaBrieHre Mo/ieIell TOMOJIOTOB METaHay.

4(5) | Homenknarypa opraHuueckux BemiecTB. Kitaccudukanus opraHHYecKuX 1




peaKuui.

Yeneeooopoowt 6 uacoe
1(6) | Ankanbl. JI/o «M3roToBiieHHE MOJIEJIEH MOJICKYJT YIIIEBOAOPOIOBY 1
2(7) | Ipaktuueckas pabora Nel «MccnenoBaHue CBONCTB aJIKAHOB. 1
3(8) | Ankensl. JI/o «B3aunMoelicTBIE aJIKEHOB ¢ OPOMHOM BOI0I. 1
4(9) | AnxuHsbl 1
5(10) | Apensl. 1
6(11) | I'eneTnyeckas CBS3b MEXKJY YIIIEBOIOPOIAMH. 1
Kuciopoacoaep:kaiue u a30Tcoiepkaime opraHuyeckue coeJnHeHns 17 uacoe
1(12) | dyHKUMOHATBHBIC MIPOU3BOIHBIC YTIJIEBOJOPO/IOB. [TpenensHBIC 1
OJHOATOMHBIE CIIUPTHl — HOMEHKIIATYPa, H30MEPHSL.
2(13) | IpenenbHbie OTHOATOMHBIC cUPTHI [ToHATHE O IPOCTHIX APUpax. 1
3(14) | MHOTOATOMHBIC CHHPTHI HAa MPUMEpPE STHICHIIIUKOJS U TIHIEPUHA. 1
KadectBenHast peaknust Ha MHOTOaToMHbIe crupThl. JI/o «Okucnenne
ATAaHOJIa U TJIMIEPUHA IEPMAHTAHATOM KaJIHs».
4(15) | denon 1
5(16) | Anbaeruasl Kak MPOIYKThI OKUCICHUS TIEPBUYHBIX CITHPTOB. 1
6(17) | Aueton kak mpejactaBuTelb KeTOHOB. JI/o «IIpoBeneHne KayecTBEHHBIX 1
peaKiuii Ha TIIHIEPHH, PEHOII, POPMAITbACTHI, AHUIAH.
7(18) | Kap6oHOBBIE KHCIOTHI. 1
8(19) | Kap6ounoBrie kuciaoTsl. JI/o «llomydeHne YKCYCHOM KHCIIOTHI H3 1
arierata Hatpus». JI/o «Pacro3HaBaHHe YKCYCHOH M MYpaBbUHOW KHCJIOT
MIPH TTOMOIIY KAYE€CTBEHHBIX PEAKIIUII.
9(20) | Jl/o «CeoiicTBa 3TaHOJa, TIKIEpPHHA, (eHoda, (opMannHa, YKCYCHOM 1
KHUCITOTBD».
10(21)| CnoxHbIie dGUPHI. 1
11(22)| )KupBbl, UX CTPOEHUE U CBOMCTBA. 1
12(23)| Yraesoasl. JI/o «CBOWCTBA TIIFOKO3bI». 1
13(24)| Yraesonasl. JI/o «3HAKOMCTBO C pa3IMYHBIMH  MPEACTABUTEIIAMH 1
yraeBoaoBy». Jl/o «OmpeneneHne kpaxmaia B Pa3lUYHBIX MPOIYKTax
TTUTAHUS.
14(25)| AMUHBI Kak OpraHM4YecKue MPOU3BOJHbIE aMMHUaka. OCHOBHBIE CBOWMCTBA 1

AMHWHOB. HOJ'IyLICHI/IC AMHWHOB BOCCTAHOBJICHUCM  HHUTPOCO €IMHEHUIM.

AHWINH.




15(26)| AMMHOKUCIOTH KaK MpuMep NOIU(YHKIMOHAIBHBIX COCINHECHUI 1
[TenTuaer.
16(27)| benkxu. ®epmenTtsl. JI/o «LBeTHBIC peakuu OEIKOBY. 1
17(28)| Ilpaktuyeckass pabora No2 «PemieHue SKCIEPUMEHTANBHBIX 33734 1
«Pacro3HaBaHne OPraHUYECKUX BEIISCTB»
Ilonumeput S uacos
1(29) | [TousTHE O MIOJIUMEpPAX. 1
2(30) | CoBpeMeHHBIE MOJUMEPHBIC MAaTEPUAIIBI, 3TTACTOMEPBI 1
3(31) | CunteTnyeckne W HMCKyccTBeHHbIe  BoJiokHa. JI/o  «OtTHOIIEHHE 1
CHHTETUYECKUX BOJIOKOH K PACTBOPaM KHCIIOT U IIEIOYCI).
4(32) | IMpaktuyeckas pabora Nel «Pacrmo3HaBaHHe ILIaCTMACC. 1
5(33) | Ipaktuueckas padota Ne2 «Pacro3HaBaHie BOJOKOHY. 1
Iloemopenue 1 uac
Hmozo: 34 uaca
IloypouHoe muianHupoBaHue
11 kaace
Ne HaumeHoBaHue pa3iesioB U TeM Koun4yecTBo
n/n 9acoB, 4.
Beeoenue. Xumusn 6 paoy ecmecmeeHHbIX HAYK 1 uac
1(1) | Beenenue. BBoaHbIH HHCTPYKTaX MO T.0. XUMHUS B PSIIy €CTECTBEHHBIX 1
HayK. MeTo/ibl Hay4YHOT'O TIO3HAHUSI.
OcHo6Hble NOHAMUA OP2AHUYECKOU XUMUU 8 uacos
1(2) | ATOMHO-MOJNIEKYJISIpHOE YyYEHHE. ATOMBI, MOJIEKYJIbI, BEIIIECTBA 1
2(3) | ATOMHO-MOJICKYJISIpPHOE YYECHHE. 1
304 XuMHUYecKass CBA3b, €€ PA3HOBUIHOCTH U CIIOCOOBI 00pa30BaHUsI. 1
@ MexMOoIeKyIsIpHOE B3aUMO/ICHCTBHE.
BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS . 1
4(5) | Tumsl KPUCTATUTHYECKHX peieTok. [IpocThie U CII0KHBIE BEIIECTRA.
BaxxHeiimme Ki1acchl HEOPraHMYECKUX BEIECTB.
5(6) | Iepuoanyeckuii 3akoH J[.11. Menaeneea 1
6(7) SIBneHUs], TNPOMCXONSAIME TPHU PACTBOPEHUH BEIICCTB. 1

I/IH,I[I/IBI/I,Z[yaJ'ILHBIC BC€IIECTBA U CMCCH. PaCTBOpI/IMOCTL. MaccoBas g0js




PacTBOPEHHOIO BEIECTBA.

7(8) | KomouaHbie pacTBOPSI 1
DnekTponuTUdYeckas aAuccoumanus. KUCIOTHOCTb  Cpebl. 1
8(9) | Unaukatopsr Jl/o «[Ipu3Haku mpoTekaHHs XUMHYECKUX peakuui». JI/o
«Yc0BUS NPOTEKaHUsI peakiii HOHHOTO OOMEHaY.
Xumuueckue peakyuu 7 yacoe
1(10) | YpaBHEHUs] XUMUYECKUX PEAKIIUH M PACUETHI 110 HUM. 1
2(11) | Kinaccudukarusi XUMUYECKHX PEaKIni. 1
3(12) | Peakuuu MOHHOTO OOMEHA. 1
4(13) | Xumuueckue CBOCTBA BAXKHEHIIINX KITACCOB HEOPraHMUECKHUX BEIIECTB. 1
514 KauectBennsie peakiuu. Jl/o  «KagectBennole peakuum». Jl/o 1
(14) «BonopoaHbIN MOKa3aTENb.
6(15 OKHUCIUTENNFHO-BOCCTAHOBUTENbHBIE  peaknuu. JI/o  «OxucmuTensHo- 1
(19) BOCCTaHOBHTEJIBHBIC PEAKIINNY». DIEKTPOITU3.
IIp/p Ne 1 «Pemienne skcriepuMEHTANBHBIX 3a7ad 10 TeMe «XUMUYECKUE 1
7(16)
peaKum».
Heopzanuueckaa xumus 6 uacoe
Knaccudukanus Heopranmveckux BemniecTs. [IpocThie BemecTna - 1
1(17)
HEMeTaJlIb
2(18) | IIpocteie BeriecTBa - MeTa/LTbl. PU3HYECKUE CBOMCTBA MeTa/LUTOB. CIlIaBb 1
3(19) | XuMuuecKre CBOMCTBA METAJIIOB 1
4(20 Mertamibl B mpupojie. O01mue crocoObl MOJydeHUS METaIOB. 1
(20) Meramnyprus
E(o1 CucremaTu3zanus 1 00o0IIeHHe 3HaHUI TI0 TeMaM «BemecTBo. 1
@ Xumuyeckue peakuuu. Heopranuueckas XuMus»
6(22 Kontponsnas padora Ne 1 «BemiectBo. Xumudeckasi peakius. 1
(22 Heopranunueckas xumus»
Hayunuvie 0cHO6bl XUMUYECK020 RPOU3EOOCM A 5 uacos
1(23 CKOpOCTh XMMHUUYECKON pEaKL UM U €€ 3aBUCUMOCTh OT Pa3HBIX 1
(@3) ¢daxTopoB. JI/o «CKOPOCTb XMMUYECKON pEeaKIIun».
XUMHUECKOe paBHOBECHE M CIOCOOBI ero cMenleHus. JI/o «Xumuueckoe 1
2(24)
paBHOBECHEY.
3(25) | TemoBo#t 3B HEKT XUMHUECKOW PEAKIINH. 1
4(26) | Xumuueckass ~ TexHOJIOTHs.  Hay4yHble — NpHUHIMIBI  OpraHU3aLUH 1




XUMHUYCCKOTO IIPOU3BOJACTBA.

[pupomusiit ra3. Hedgtp m ee mepepaborka. Buabl HedrenpomyKTos. 1
5(27) | letonaimonHasi CTOMKOCTh O¢H3UHOB. JI/0 «O3HaKOMIICHHE C KOJICKIHCH

«HedTp 1 HEPTETIPOTYKTHIM.

Xumus ¢ ncuznu u oduwecmee 7 uacoe
1(28) | Xumus numu. 1
2(29) | JlexapcrtBa. KocmeTnueckue u naphroMepHbIe CpeICTBA. 1

beitoBas xumwus. JI/o «3HaKOMCTBO C MOIOIIUMH CPEIACTBAMUY. 1
3(30) | MurmenTsr u kpacku. Jl/o «Kpamenne trkanmy». JlI/o «3ydeHue

KHACIIOTHOCTH CPEJIbl PACTBOPOB PA3THMUHBIX MOFOIIUX CPEICTBY.

Xumus B cTpoutenbctBe. JI/o «3HAKOMCTBO C pa3IM4YHBIMHU 1
4(31)

KIICSIMI».

Xumus B ceabckoM xo3sicTtBe. Jl/o «3HaKomMcTBO C 1
5(32)

MUHEPATLHBIMH YIOOPEHUSMHU U U3yICHHUE UX CBOWCTBY.
6(33) | Tonnuso.[IpoOaeMbr 3arpsI3HEHUS OKPYXAKMEH CPpeIbl. 1

[Tonumepsor. JI/o «OTHONIEHNE CHHTETHYECKHMX BOJIOKOH K pacTBOpam 1
7(34) | xucnot u menoueii». [IpakTuueckas pabora. Pacmo3HaBanue macTMace u

BOJIOKOH.

Heopranmueckue matepuaibl 1

Hmozo 34 uaca
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