Pa0oyas nporpamma y4ye0HOIr0 npeamera
Xumus (Yyriry0JéHHbIA YPOBCHD)
10-11 kaacc

1. HHogcHUTEJLHAA 3aAIIUCKA

JlaHHas mporpaMMa SIBJISIETCSI COCTaBHOM 4acThio OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI CPEIHETO 00IIET0 00pa3oBaHus cpeHer KOsl Ne 4.
[Tporpamma pa3paboTana Ha OCHOBE CIEAYIOIINX HOPMATHBHBIX JOKyMEHTOB:
1. c1.12 ®denepansHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparumy» (Ne 273-D3 ot 29.12.2012);
2.@enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa CPEIHETO 00IIero 00pa3oBaHusl, YTBEPKAEHHOTO MPUKa3oM MHHHCTEPCTBA 00pa30BaHUs
u Hayku Poccutickoit ®@enepanuu ot 17.12. 2010 r. N 1897. C uzMeHeHUSAMU U TOTIOTHEHUSIMHA OT: 29 nexadps 2014 ., 31 nexadbps 2015 r., 29 urons 2017 r.
3. IlpumepHOit OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CpeHETo o01iero oopasoBanus (0100peHa penieHueM denepaibHOro y4eOHO-METOUIECKOTO
o0beMHEeHUs 1o 001IeMy 00pa30BaHuI0, TPOTOKOI OT UtoHS 2016 1. Ne 2/16-3);
4. OcHoBHOM 00pa3oBaTEeNIbHON MPOTPAMMBI CpeHETo (ITOJTHOTO) 00pa3oBaHus cpeaHeit mkoiasl Ne 4 (mpotokon negarorudeckoro cosera Ne 1 ot 30 aBrycra
2019 rona);
5. Y4eOHbIM MIaHOM cpeHel mKoibl Ne 4
6. [Iporpamma o YMK B. B. Epemuna, H. E. Ky3smenko, A. A Jlpo3nosa, B. 1. Tepennna, B. B. Jlyauna. 2017 1.
Paboyas mporpamma obecrieueHa yueOHUKaMU, BKIIOYCHHBIMH B (peepaibHBIA MepeueHb YUeOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit deneparuu K UCIOIH30BaHUIO B 00pa30BaTEIbHOM IIPOIIECcCe B 00IIe00pa30oBaTEIbHBIX YUPEKICHHUIX.
VYyeonuk: Xumus (yriryonennasiii ypoensb). Epemun BB., Ky3smenko H.E., Teperaun B.W. u np.-M.: JIpoda, 2019
MecTo yueOHOro npeaMera B y4eOHOM IJIaHe:
Ha yrny6mennoM ypoBHe B mpodmibHbIX Tpynmax B 10 u 11 kimaccax mo mathk 4acoB B Henento. [IpoaomkuTenbHOCTh yaeOHOTO roga cocraBiseT 34 ydcOHbIS
nHegenu. Takum oO6pazoM, Bpemsl, BbiAeIsieMoe pabounMy yueOHBIMU TUIaHAMU Ha U3y4YeHHe XUMUH, paBHO 340 yacam.
HopmatuBHbIil cpok peanu3zaiuu paboyeil mporpaMMbl Ha YpOBHE CpeIHEro (MOJIHOr0) 00pa3oBaHMs COCTABIAET 2 roja.
[IporpamMmoii Ha U3y4eHHE XUMHH OTBEJICHO:
* B 10-m kimacce otBoautcs 170 yacoB (5 4yacoB B HEZEI0),
* B 11-m kmacce orBoautces 170 yacoB (5 4acoB B HEZENIO).
H3yuenue xumuu 6 cmapuieii wikoje Ha y21yo1éHHOM YPOGHE HANPABIEHO HA 00CHUMCEHUE C/1e0YIOUUX Uelell .
® 0CBOEHHUE CHUCTEMBbI 3HAHUH O (PyHIaMEHTaNbHBIX 3aKOHAX, TEOPHX, (aKTaX XMMHUH, HEOOXOAUMBIX JIJIs1 TOHUMAaHUs HAyYHOW KapTUHBI MUDA,
® OBJIa/IeHHE YMEHHMSAMM: XapaKTepU30BaTh BEIIECTBA, MaTEPHANIbl U XUMUYECKUE PEAKILIUU; BBIIOJHATh J1A00PAaTOPHBIE SKCIIEPUMEHTHI; IPOBOJUTH PACUYETHI TIO
XUMHYECKUM (opMyJaM U ypaBHEHHUSM; OCYIIECTBIATh MOMCK XMMHUYECKON WH(GOpPMAallMU U OIICHHUBATh €€ JOCTOBEPHOCTH, OPUEHTHUPOBATHCA M NMPUHUMATDH
pelIeHus B MPOOIEMHBIX CUTYAIUsX;
® pa3BHTHeE [T03HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce N3yuyeHUs: XUMUYECKOM HAYKU U €€ BKJIa/la B TEXHUYECKUIN
MPOrpecc MUBUIIM3AIMH; CIOKHBIX M MPOTHUBOPEUMBBIX MyTEH pa3BUTHS UACH, TEOPHI U KOHIIETIIHI COBPEMEHHOI XUMUM;
e BOCNUTaHHEe YOSKJIEHHOCTH B TOM, YTO XMMHS — MOIIHBIA MHCTPYMEHT BO3JCUCTBUS Ha OKPYXKAIOIIYIO CPEly, U YyBCTBA OTBETCTBEHHOCTH 3a NMPUMEHEHHE
[IOJIyYCHHBIX 3HAHUN U YMEHUH;



® IpUMeHeHHUe TOTYYCHHBIX 3HAHUN U YMEHUH J71s1: 6e30macHoil paboThI ¢ BellecTBaMH B J1a00opaTopuu, OBITY U Ha MPOU3BOICTBE; PEIICHUS MPAKTHUYECKUX 3314
B MOBCEAHECBHOW XHU3HU; MPEIYNPEKICHUS SBICHUN, HAHOCSAIINX BPEI 3I0POBBI0 UEIOBEKA M OKPYXKAIOUIEH Cpele; MPOBEICHHS MCCIEAOBATEIbCKUX PaboT;
CO3HATENILHOTO BBIOOpA MPOQEeCcCHr, CBI3aHHON C XHMHUCH.

Pazned 1. Illianupyembie pe3yibTaThl OCBOCHHS Y4€0HOI0 NPeaMeTa
JInyHOCTHBIE pe3yabTaThl:

1) poccuiicKyro rpaKJaHCKYI0 UIEHTUYHOCTh, TaTPUOTU3M, YBaXKEHHE K CBOEMY HApOJ1y, UyBCTBA OTBETCTBEHHOCTH nepea PoIuHOM, ropAocTH 3a CBOM Kpaid,
cBO10 PosinHy, mponuioe 1 HacTosIee MHOMOHAIMOHAILHOTO HapoJa Poccun, yBaxeHHe rocy1apCcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, FTUMH);

2) TpaKJaHCKYIO MO3UIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA, OCO3HAIOMIETO CBOM KOHCTHTYLIMOHHBIE MTPpaBa M 00sS3aHHOCTH,
YBKAIOIIETO 3aKOH U MPABOMOPSIOK, 00IaJaf0NIero 4YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO TPAIUIIMOHHBIE HAIIHOHAbHBIE
1 o0111euenoBeyecKrue T'yMaHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

3) TOTOBHOCTb K CiIy’keHHI0 OTEeUYeCTBY, €ro 3aluTe;

4) chpopMHUPOBAaHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHON NMPAKTUKHU, OCHOBAHHOIO Ha JUAJIOre
KYJIbTYD, @ TaKXKe pa3Iu4HbIX (HOPM 0OIIECTBEHHOI'O CO3HAHUS, 0CO3HAHME CBOETO MECTAa B MOJUKYJIBTYPHOM MHPE;

5) chopMHpPOBAaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIIEUEIOBEUECKUMH IEHHOCTSAMHU U HJIealaMU T'PakJJaHCKOTO OOIIEeCTBA;
TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITETbHOM, TBOPYECKON M OTBETCTBEHHOU JIEATEILHOCTH;

6) TOJNEpPaHTHOE CO3HAHHE U TOBEJIEHUE B MOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTh BECTHU AMAJOT C JIPYTMMHU JIOABMH, JIOCTUTaTh B HEM
B3aMMOIIOHUMAaHUsI, HAXOIUTh OOIIME LEIH U COTPYAHUYATh JJIS UX TOCTHXKEHUS, CIOCOOHOCTh POTUBOCTOSITh MJIC0JIOTUH SKCTPEMU3MA, HAIIMO HAJTM3MA,
KceHo(hoOUH, AMCKPUMHUHAIIMY 110 COLUAIbHBIM, PETUTHO3HBIM, PACOBBIM, HAlIMOHAJILHBIM MTPU3HAKaM U JIPYTMM HETaTUBHBIM COLIMAJILHBIM SIBJICHUSIM ;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAaMH, JE€TbMHU MIIAQJIIETO0 BO3pacTa, B3pOCIBIMH B 00pa3oBaTeIbHOW, OOIIECTBEHHO IOJE3HOM, ydeOHOo-
HCCIIEIOBATEIIBCKON, MPOCKTHOW U APYTUX BUJAX ACSATECIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJCHUE HA OCHOBE YCBOEHUS 00IEYETI0BEYECKUX LIEHHOCTEH;

9) roTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM UYHUCIIE CaMOOOPa30BAHUIO, HA MPOTSKEHUN BCEH JKM3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEPhIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEITHOM MpodhecCHOHaTLHON U 00IIECTBEHHOM IeITeIbHOCTH;

10) scTeTnyeckoe OTHOLIEHNE K MUPY, BKJIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHUH;

11) mpuHATHE M peanu3alui0 LEHHOCTEH 370poBOro M 0e30macHOro odpasa >KM3HH, NOTPEOHOCTH B (DPU3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHIX
CIIOPTUBHO-03JJ0POBUTENILHOMN AEATEIIBHOCTBIO, HEIPUATUE BPEAHBIX IPUBBIUEK: KypEHHUs, IOTPEOICHUs AJIKOT0JIsl, HAPKOTUKOB;

12) 6epexkHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PM3MYECKOMY M ICHXOJOTHYECKOMY 3/I0pPOBBIO, KAK COOCTBEHHOMY, TaK M JPYIHX JIOJEH,
YMEHHE OKa3bIBaTh IIEPBYIO IOMOLIb;

13) oco3naHHbI BbIOOp Oynymiedl mpodeccuu M BO3MOMKHOCTEH peanu3alMu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOLIEHHE K NpodeccH OHaIbHON
JeATeIbHOCTH KaK BO3MOKHOCTH Y4acTHsl B pEILIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIMOHAIBHBIX IPO0IIEM;

14) copMHUPOBAHHOCTH IKOJIOIMUECKOTO MBIIUIEHUS, IOHUMAHUS BIUSHUS COLMAIBHO-3KOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMAIbHON
cpezbl; IPUOOPETEHHE OIIbITA HKOJIOT0-HAIPABIEHHON AEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NMPHUHSTHUS LIEHHOCTEH ceMeHOM KU3HU.

Mertanpeamernsbie YY1

PEryJssiTHBHbLIC NMMO3HABATECJIbHBIC KOMMYHHKATUBHBIC
1)ymenue CaMOCTOSITEJIHO 3)BinageHue HaBbIKaMU II03HABaTENIbHOM, y4eOHO- 2)ymMeHue IIPOSYKTUBHO
ONPENENATh LEIN ACATEIbHOCTU HCCIIEIOBATEIbCKOW W TPOEKTHOM JEATENBHOCTH, HaBbIKAMU oOmarecs u
u COCTaBJIATh TUJTaHbI paspeuieHus  npoOieM; CIOCOOHOCTh M TOTOBHOCTH K B3aUMO/IENICTBOBATH B
JESITEIBHOCTH; CAMOCTOSTEIBHO CaMOCTOSITENIBHOMY TOHUCKY METOJOB PEUIEHMs] NPAKTHYECKHUX polecce COBMECTHOM




OCYLIECTBJIATh, KOHTPOJIUPOBATH 3a/1a4, IPUMEHEHNUIO PA3JIUYHbIX METOIOB MIO3HAHUS; JIESATENIbHOCTH, YYUTHIBATh
u KOPPEKTUPOBATh 4) TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSTENILHOM HH(OPMAITUOHHO - ITO3ULINHU IPYrux
NEATENbHOCTD; HCIIOJIB30BAaTh [I03HABATEIIbHOU JEATEIBbHOCTH, BIAJCHUE HABBIKAMU IIOJIy4CHHUS YYaCTHUKOB JEITEIBHOCTH,
BCE BO3MOXKHBIE pECypChl JUIs He00xoIMMOM WH(GOPMAIIUU U3 CIOBAPEH Pa3HBIX THIIOB, YMEHUE 3pGEeKTUBHO  pa3pemniath
JOCTHKCHUS ITOCTaBJICHHBIX OPUEHTUPOBATHCSI B PA3JIMUYHBIX HCTOYHHMKAX HH(POPMALUH, KOH(JIUKTHI,

LHejnel M peaau3alyy  IIJIaHOB KPUTUYECKH OIICHMBAaTh W HWHTEPIPETUPOBATh HH(OPMAIHIO,

NESATENbHOCTH; BBIOMPATH IOJIy4aeMYI0 U3 Pa3JIMYHbIX UCTOYHHUKOB; 8)BianeHue A3BIKOBBIMHU

YCIEIIHbIE CTpaTeruu B 5)ymeHue  HCHOJB30BaTh  cpeicTBa  MHOOPMAIMOHHBIX W cCpeacTBaMM - YMEHHE

Pa3IMYHBIX CUTYaLUAX; KOMMYHUKAIIMOHHBIX TexHoJjorui (nanee - WKT) B pemenun SCHO, JIOTUYHO U TOYHO
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3ALMOHHBIX 33]a4 C u3jlaraTb  CBOK  TOYKY
coOmroieHneM TpeObOBaHUN IPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, 3peHus, HCIIOJIB30BaTh

7) yMeHue CaMOCTOSITEJIBHO TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, aJIcKBaTHbIE SA3BIKOBBIE
OLICHUBATh u IIPUHUMATh HOPM HMH(OPMALIMOHHON O€3011aCHOCTH; cpencTaa
peuienus, ONpEIEISIIONINE 6) yMeHue oOmpenesaTh Ha3HAYCHHWE | (QYHKIUU Pa3IMYHBIX
CTPATETHIO MTOBEJAECHUS, C YIETOM COIIMAIbHBIX UHCTUTYTOB,

IPAKJIAHCKMX W HPaBCTBEHHBIX 9)BiazieHue HaBBIKAMH TO3HABATEILHON pPe(ICKCHU KaK OCO3HAHHSI

LIEHHOCTEN; COBEPIIAEMBIX JEUCTBUH M MBICIUTENIBHBIX IPOLECCOB, HX
pe3ylbTaTOB M OCHOBAaHWM, TPAHUI[ CBOETO 3HAHWSA W HE3HAHUS,
HOBBIX IT03HABATENbHBIX 33]1a4 U CPEJCTB UX TOCTHKEHUS.

IIpenmeTHbIE pe3y/bTaThl
Xumus" (yrayOnaeHHBI ypOBEHb) — TpeOOBaHMA K TMPEIMETHBIM pe3yJbTaTaM OCBOCHHS YriyOJIEHHOTO Kypca XMMHUHU JIOJDKHBI BKJIFOYATh TPEOOBaHMS K
pe3ysbTaTaM OCBOEHUS 6a30BOTr0 Kypca U JIOMOJHUTEIBHO OTPAXKATh:
ba3oBblil ypoBEHb:
1) chopMupoBaHHOCTH MPEACTABICHUH O MECTEe XUMHUHU B COBPEMEHHOW HAyyHOH KapTHHE MUpA; MOHMMaHUE POJU XUMHHU B (POPMHUPOBAHUH KPYyrosopa U
(GYHKIHMOHATIBHOM IPaMOTHOCTH YeJIOBeKa JIJIsl PElIeHUs TPAKTHYECKUX 3aay;
2) BiaJeHUE OCHOBOIOJATAIOIIMMU XUMUYECKUMH TMOHATHUAMHU, TEOPUSMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMM;, YBEPEHHOE TIOJb30BAaHHE XUMHUYECKOU
TEPMHUHOJIOTUEH U CUMBOJIUKO;
3) BiajgeHNe OCHOBHBIMHU METOJaMH HAYYHOTO TMO3HAHUS, UCIIOJIb3YEMBIMH B XUMUH: HAOIOICHUE, ONMCAaHUE, U3MEPEHHE, SKCIIEPU MEHT; yMEeHUE 00pabaThIBaTh,
OOBSACHATH PE3yNIbTAThI IPOBEJICHHBIX OMBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHATH METO bl IO3HAHUSI IIPH PELICHUH MTPAKT MUECKUX 3a/1a4;
4) chopMHpPOBAHHOCTH YMEHHS 1aBaTh KOJTUYECTBEHHBIE OIEHKU U MPOBOJUTH PACUYETHI IO XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM;
5) BnajieHue MpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU UCIIOJIb30BAHUN XUMHUYECKUX BEIECTB;
6) chopMHUPOBAHHOCTH COOCTBEHHOM MO3HIIMU [0 OTHOLIEHUIO K XUMUYECKOH HH(DOpMALIHK, TOTyd4aeMoil U3 pa3HbIX UCTOYHUKOB. "
VYrayOneHHbIH ypOBEHb:
1) chopMHUpPOBaHHOCTH CUCTEMBI 3HAHUI 00 OOIINX XMMHUYECKHUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;
2) chopMHUPOBAHHOCTh YMEHHMH HCCIENOBaTh CBOMCTBA HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaxiuii, IpOrHO3UPOBATH BOZMOYKHOCTh MX OCYII[ECTBICHUS;
3) BlIajeHHE YMEHHSIMH BBIJIBUTaTh THUIIOTE3bl HAa OCHOBE 3HAaHMI O COCTaBe, CTPOSCHHWU BEIIECTBA M OCHOBHBIX XHUMHUYECKHX 3aKOHAX, MPOBEPITH HX
AKCIEPUMEHTAIBHO, (GOPMYIUPYS IENIb UCCIEIOBAHUS;



4) BiageHHE METOJAaMH CaMOCTOSATENIBHOTO IUTAHUPOBAHMS W IMPOBEICHUS XUMHUECKUX 3KCIIEPHUMEHTOB C COOJIOJEHUEM MpaBHi Oe30macHOi paboThl ¢
BEIIECTBAMU U JIa00paTOpHBIM 000pyn0BaHuEM; cHOPMUPOBAHHOCTh YMEHUI OMUCAHNS, aHAIHM3a U OLIEHKU JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yabTara;

5) chOopMUPOBAHHOCTh YMEHHUH IPOTHO3MPOBATh, AHAJIM3UPOBATH M OLEHMBATH C MO3UIMHA HSKOJOTUYECKON OE30MacHOCTH TOCIEACTBUS OBITOBOH U
MIPOM3BOJICTBEHHON JESATEIILHOCTH YEIIOBEKA, CBA3aHHOU ¢ epepaboTKOM BEIIECTB.

Copepxxkanue yueOHOTo npeamera « XuMHUS»
10 kaacc

Yray0/eHHblil ypOBeHb

OCHOBBI OPraHUYeCcKOil XUMHUH

[TosiBneHre u pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [Ipenmer opranndyeckoil Xumunu. MecTo 1 3Ha4Y€HHE OPraHMYeCKOW XMMHUHU B CUCTEME €CTECTBEHHBIX
HayK. B3auMOCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB.

XUMHYECKOE CTPOEHHUE KaK MOPSIAOK COEIUHEHHUs] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IMOJIOKEHUSI TEOPUU XHUMHYECKOIO CTPOCHUS
opraHmyecknx coequHeHuii A.M. byrnepoBa. YTIiiepoaHslil CKeJIeT OpraHM4ecKoil MosieKyabl. KpaTHOCTP XMMHMUYECKOUM CBSI3U. 3aBHCHUMOCTbh CBOMCTB BELIECTB OT
XUMHUYECKOTO CTpoeHUs Mojekyna. M3omepus m uzomepsl. [lonsitue o ¢yHKUMOHambHOU rpymnme. [IpuHIMNBI KiIacCUPUKAMM OPraHudecKUX COEAWHEHUM.
MexyHapoHas HOMEHKJIaTypa U IPUHLUIBI 00pa30BaHusl HA3BaHWUN OPraHUYECKUX COETMHEHUH.

Knaccudukanus 1 0cCOOEHHOCTH OpraHUYeCcKUX peakuuid. Peakimonnsle neHTpbl. [lepBoHavyanbHble TOHATHS O THIAX U MEXaHU3MAaX OPraHMYECKUX peaKiuil.
I'oMonuTHYeCcKuil ¥ reTepOIUTUYECKU pa3pbIB KOBAJICHTHON XUMHUYECKOH cBs3U. CBOOOAHOPAIUKAIbHBIA U HOHHBIN MeXaHU3MbI peakiuu. [lonsaTue o Hykieoguie
1 DJEKTpoduIIe.

AJKaHbBl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHa. Sp3-THOpUau3anus opouTaneld aToMoB yriepoaa. ['omomornueckuii psm u oomas
dbopmyna ankanoB. CucTeMaTH4ecKass HOMECHKJIATypa aJKaHOB M paaukaioB. M3omepus yriepoaHoro ckenera. OU3MYeCKUe CBOWCTBA ajJKaHOB. 3aKOHOMEPHOCTH
U3MEHEHUs (U3MYECKUX CBOWCTB. XMMHUECKHE CBOICTBA ajJKaHOB: rajoreHHpOBaHHUE, NETUIAPUPOBAHHME, TEPMUUYECKOE pa3iokKeHHe, KPEKUHT KaK CIOCOOBI
MOJIy4YeHUs] BaXXKHEHIINX COENMHEHUN B OpraHMYecKOM cHuHTe3e. ['opeHre aJkaHOB KaK OJWH W3 OCHOBHBIX HMCTOYHHKOB TEIJIa B MPOMBIIIJICHHOCTH U OBITY.
N3omepusanus kak cnocod moiaydeHus BRICOKOCOPTHOro OeH3nHa. MexaHu3M peakuuu cBoOOTHOpaauKalibHOro 3amenlenus. [lonydenue ankanos. Peakuus Bropna.
HaxosieHue B npupo/ie 1 TpUMEHEHUE aIKaHOB.

Huknoankansl. CTpoeHne MoJieKyl 1ukioankaHoB. OOmias Gopmyna nukinoankaHoB. HomeHkIaTypa HuKiIoankaHoB. M3oMepusi UKIOAIKAHOB: YIJIEPOJAHOTO
CKeJleTa, MEXKKJIaccoBasi, MPOCTpaHCTBeHHasl (yuc-mpanc-nzomepusi). Crnenuduka cBOWCTB LUKIOATKAHOB ¢ MajbIM pa3MepoM LukIa. Peakuuu npucoequHeHUs U
PaauKaIbHOTO 3aMEICHHUS.

AJKeHbl. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIbl STHIIEHA. SP>-rubpuu3aus opouTaneil aToMOB Yriepoja. G- U m-cBsa3u. [ oMonoruueckuit
psa u obmiast popmyna ankeHoB. HoMmeHknatypa ainkeHoB. M30MepHs ajlkeHOB: YriepOAHOTO CKeNeTa, MOJIO0XKEHH KpaTHOM CBS3H, IPOCTPAHCTBEHHAA (yuc-mpamc-
uzoMepusi), MexkiaccoBas. dusnueckre cBOCTBa alkeHOB. Peakiuu 31eKTpouIbHOrO MPUCOEAUHEHUS KaK CIOCO0 MoaydYeHUs QYHKIMOHAIBHBIX MPOU3BOIHBIX
yrieBoaopoaoB. [IpaBuno MapkoBHHMKOBa, €ro 3JIEKTpOHHOE 000CHOBaHME. Peakiiuu okucieHus u nojumepusanuu. [lonusTuneH Kak KpymHOTOHHXKHBIN MPOIYKT
XHMUYECKOT0 Mpou3BoACTBa. [IpoMbllieHHbIEe 1 TaOOpaTOpHBIE CIOCOOBI MOTyYeHUs alkeHoB. [Ipasuno 3atiyesa. IIpuMeHeHNe aIKeHOB.

Ankanuensl. Knaccudukanus ankaaueHoOB MO B3aUMHOMY PacOJIOKEHHIO KPaTHBIX CBsi3el B MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOIO U MPOCTPAHCTBEHHOTO
CTPOEHHUS COTPSKEHHBIX alkaaueHoB. OOmas dopmyna ankaaueHoB. HomeHnknaTypa u u3oMepus ankaaueHoB. Pusndeckue CBOMCTBA alKaJWEHOB. XHMHUYECKHE
CBOMCTBA aJKaJUEHOB: peaKIMH MPUCOEANHEHHUsS (THAPUPOBAHUE, TaJOr€HUpOBaHHE), TopeHus U noiaumepusaiuu. Bxiag C.B. JleGeneBa B mosyueHHe
CHUHTETHYECKOTO Kayuyka. Bynkanuzanus kaydyka. Pesuna. MHOroo6pasue BUJI0OB CHHTETHYECKUX KaydyKOB, UX CBOICTBA U npuMeHeHue. [lomydyenue ankaaneHoB.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl alleTUIIeHA. SP-TUOpuau3anus opouTaneil aToMoB yriepoja. 'omonornueckuit psit 1 oo1as
¢dopmyna ankuHoB. Homenknarypa. M3omepust: yriepoaHOro CKeneTa, MOJOXKEHUS KpaTHOM CBS3M, MeXKiaccoBas. Pu3ndeckue CBOWCTBA aIKWHOB. XHUMHUYECKUE



CBOMCTBA QJIKWHOB: PEaKIMH MPHCOCIUHEHHS KaK CIIOCOO MOJIyYeHHS MOJIMMEPOB M JIPYTUX IMOJIE3HBIX MPOAYKTOB. Peaxyuu 3amewjenus. 'opeHue aneTuieHa Kak
MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIs CBApKU M PE3KH MeTayuioB. [losydeHue ameTwieHa MUPOIM30M MeTaHa M KapOuAHBIM MeTojoM. lIpumenenue
alieTUJICHA.

Apensl. Ucmopusa omkpvimus 6enzona. CoBpeMeHHbIE TPEICTaBICHUS 00 IEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHMHU OeHsoia. Mi3omepust 1 HOMEHKIaTypa
romoJioroB Oenszona. O6mas ¢opmyna apeHoB. dusznyeckue cBoiicTBa OeH307a. XHWMHUYECKHME CBOWCTBA OEH30JIa: PEAKUUHU 3JICKTPOPHIBLHOTO 3aMEIleHUs
(HUTpOBaHKE, TaJOTCHUPOBAHUE) KaK CIOCOO TOJYYCHHS] XUMHYECKHX CPEJCTB 3allUThl PACTCHHH; NMPHCOCAWHCHHs (THIPUPOBAHHE, TAJOTCHHPOBAHHE) Kak
JI0Ka3aTeJIbCTBO HEIPEAEIbHOro xapakrepa Oensousa. Peakunus ropenus. [lonyuenue 6enzona. Ocobennocmu xumuueckux ceoucme monayona. BzaumHoe BIUsHUE
aTOMOB B MOJIeKyJIe Tosryosa. Opuenmayuontule d¢hgexmul 3amecmumereti. [IpumeHeHre roMOJIOTOB OEH3071a.

Crouprer. Knaccugukanys, HOMEHKIaTypa CIUPTOB. [ oMosornyeckuii psi u odmias popmyiia mpeaeabHbBIX OJHOATOMHBIX CIHPTOB. M3omepus. dusnyeckue
CBOICTBaA NpEAEIbHBIX OJHOATOMHBIX CIIUPTOB. BogopoaHas cBsA3b MeXAy MOJIEKYJaMHU U €€ BIUSHUE Ha (pu3nuecKkue CBONCTBA CIUPTOB. XMMUYECKUE CBOMCTBA!
B3aUMO/ICHICTBUE C HATPUEM KaK CIOCOO YCTAHOBJIEHHS HAJM4YMs T'MAPOKCOTPYMIBI, C rajJoreHOBOJAOPOJaMH KakK CHOCOO IMOJIydYe€HUs PAacTBOPHUTENEH, BHYTpU- U
MEeXMOJIEKYJIsIpHast AeruapaTtanus. Peakuys ropeHus: cniupThl Kak TomnBo. [lomydenue stanona: peakuys OpoKeHUs INIIOKO3bl, ruapaTamnus sTuiaeHa. [Ipumenenue
MeTaHoJIa ¥ 3TaHoja. PU3MOJIOruuecKoe JeHCTBUE METAHOJA W 3TAaHOJIa HAa OPraHu3M 4YesOBeKa. DTHIICHTJIMKOIb U TJIMLEPUH KaK MPEACTaBUTEIH TNPEeAETbHBIX
MHOTOATOMHBIX cUpPTOB. KaduecTBeHHas peakiivs Ha MHOTOATOMHBIE CIIUPTHI M €€ MPUMEHEHHUE JUIsl paclio3HaBaHUS TIIMIEpPUHA B COCTaBE KOCMETUYECKUX CPE/ICTB.
[IpakTryeckoe NpUMEHEHNE YTUIICHTIIMKOIIS U TJIUIEpUHA.

®enou. CtpoeHne MoseKyibl (eHosna. BzanmHoe BiausiHUE aTOMOB B MoJjiekyne ¢eHosia. dusndeckue cBoicTBa eHosa. XUMHUIECKHE CBOMCTBA (PEaKIUU C
HaTpUeM, THIPOKCUIOM HaTpusi, 6pomom). [Tomyuenune gpenona. [Ipumenenue gpenona.

Anbrerunpl M kertoHsl. Knaccuduxanus anbaerusioB U KeToHOB. CTpoeHHE MpeAeibHBIX albJErH/IoB. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHHE
KapOOHUIbHOW rpynnbl. ['oMosornyeckuil psia, obmas Gopmyna, HOMEHKIATypa W H30MEpHs NpeleNbHbIX aibAeruaoB. duznueckue CBONCTBA MpeAeNbHBIX
anpJernioB. XUMHUYECKHE CBOMCTBA NPENENbHBIX allbJETUI0B: TUIPUPOBAHHE;, KaYECTBEHHbIE pPEaKIMHU Ha KapOOHWIBbHYIO Tpynny (peakuus «cepedpsHOro
3epkaia», B3aumojeiictBue ¢ rumpokcuaoM memu (1)) u ux mpuMeHeHue AIsi OOHApYXKCHUs MPEACTbHBIX albJCTUI0B B IMPOMBIIUICHHBIX CTOYHBIX BOJaX.
[Tonyuenue npenenbHbIX adbAETUA0B: OKUCICHUE CIIUPTOB, THApaTanus auetwieHa (peakuust Kydeposa). TokcuunocTs anbaerunon. [Ipumenenue popmanpaeruaa u
aretanpAeruja. AIETOH Kak MpeJCTaBuTeNb KeTOHOB. CTpoeHne MoJeKybl alleToHa. OcoOeHHOCTH peakluy OKUCIIEeHU alleToHa. [IpuMenenne aleroxa.

Kap6onossie kucnotel. Kinaccuduxarus 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue NnpeAeabHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIIbHOW rpynmbl. ['omMonorudeckuil psan u obmas Gopmysa npeaesibHbIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. Dusnueckue
CBOMCTBa MpeIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA IMpEIEiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakuuu ¢ MeTajUIaMH,
OCHOBHBIMHM OKCHJIAMHU, OCHOBAaHUSIMU U COJIIMU) KaK TMOJTBEP)KJIEHUE CXOJCTBA C HEOPraHWYECKUMU KHclIoTaMu. Peakuus stepudukanuu U ee oOpaTUMOCTb.
Bnusinue 3amecturteneii B yrieBOJOPOAHOM pajKaie Ha CHIYy KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHMUYECKHUX CBOMCTB MYpaBbHMHOM KuCHOTHL. [lomydenue
Mpe/IeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJOT: OKHCIEHHE AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHHPTOB, AlbJIETHJIOB. BaxkHeilne mpencTaBUTENd KapOOHOBBIX
KHUCTIOT: MypaBbUHAs, YKCycHas W OeH3oiHas. Beiciive mpenenbHble U HempeaenbHble KapOOHOBBIE KUCIOTBL. Onmuueckas uzomepus. Acummempudeckui amom
yenepooa. IlpumeneHne KapOOHOBBIX KHCIIOT.

Crnosxusble 3¢upbl U xupbl. CTpoeHHE U HOMEHKIATypa CIO0XHBIX 3(pUpoB. MexkinaccoBas U30MepHs ¢ KapOOHOBBIMH KUCIOTaMH. CHOCOOBI MOJIy4eHU st
cioxHBIX 3upoB. OOpatuMocTh peakuuu drepuduxanuu. [IpuMeHenne cnoxHbIX 3PUPOB B MUILEBON U Map(IOMEpPHON MPOMBIILIEHHOCTH. JKHUPBI KaK CIIOXKHbBIE
3uUpHI TIUIEPHHA U BHICIIUX KapOOHOBBIX KHUCIOT. PacTUTENbHBIE U KUBOTHBIE KHUPHI, UX cocTaB. Du3nueckue CBONCTBA XKUPOB. XUMUYECKUE CBOICTBA JKUPOB:
TUAPUPOBaHUE, OKUCICHHE. [ UapoIn3 Wi OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJYYEHHUs COJIeH BBICHIMX KapOOHOBBIX KHUCIOT. [IprMeHeHue KupoB.
MBp114 Kak COJIM BBICHIUX KapOOHOBBIX KHUCIOT. MOIOIIIME CBOWCTBA MbLJA.

VYrnesoasl. Kiaccudukanus yrinesonoB. @u3ndeckre CBOMCTBA U HAXOXKIEHHUE YIJIEBOJIOB B pupoje. [ Moko3a Kak anbAeruAoCnupT. XUMHUECKUE CBOWCTBA
TJIIOKO3BL: ayunupoganue, alKUIUpoganue, CIUPTOBOE M MOJOYHOKUCIOE OpokeHHE. DKCIepUMEHTAJIbHbIE JI0KAa3aTeIbCTBA HATUYMS abJACTHUIAHOM M CIIUPTOBBIX
rpymnm B riroko3e. [lomyuenue rimoko3sl. @pykmosa Kax uzomep 2nokoswvl. Pubosza u dezoxcupubosza. Baxueiiue qucaxapuisl (caxaposa, 1akmo3d, Maibmo3a), X
CTpoeHHe U (u3ndeckue cBoicTBa. ['MAaposu3 caxapossbl, Jakmossl, Maibmosvl. KpaxMan u 1euiono3a Kak OHOJOrHYeckue MOJUMepbl. XHMHUYECKUEe CBONCTBA



KpaxMana (THAPOJIN3, KAYeCTBEHHAs PEaKIHsl ¢ HOJA0M Ha KpaxMmal U ee MPUMEHEHHUE Il OOHApYKEHUSI Kpaxmalla B MPOIYKTaxX MUTaHUs). XUMHUYECKUE CBOMCTBA
[EJUTIONO3BI: THUAPOJIN3, 00pa30BaHUE CIIOKHBIX APupoB. [IpuMeHeHne u OHoNOruYecKass polib yrieBojoB. OKHUCIIEHHE YIIIEBOJOB — MCTOYHHK DHEPTHH JKUBBIX
opraau3MoB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

WNnentudukaiys opraHuuecKuX COeIMHEHUH. [ eHeTHuecKas CBSI3b MEXy KIIAaCCAMH OPTaHUYECKUX COSTUHEHUH.

Awmunsl. [lepBudHbIE, BTOPUYHBIC, TPETUUYHBbIC aMUHBL Kiaccudukaruss aMHHOB IO THITY YTJIEBOJOPOJHOTO paJMKalla U YHUCIY aMHUHOTPYII B MOJIEKYIE.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MPEICIIbHBIX aMUHOB. DU3HUYECKUE CBOMCTBA aMHHOB. AMHHBI KaK OPraHMYECKHE OCHOBAHMS: PEaKIUU C BOJIOMH,
KHclIoTaMu. Peakuusi ropeHus. AHWIMH KakK MPEJICTaBUTENh apoMaThyeckux amMuHOB. CtpoeHue aHwivHa. [IpuunHbl ocinabneHuss OCHOBHBIX CBOWMCTB aHWJIMHA B
CpPaBHEHUU C aMHUHAMU MPEACIBHOTO psAla. XMMUYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpPOMHOW BOJIOM, okucieHue. [lomyuyeHue aMHHOB
AIKWIMPOBAHHEM aMMHaKa W BOCCTAHOBJICHHEM HHUTPOIPOHM3BOJHBIX YIJIEBOJMOpOaOB. Peaknus 3uHmHa. [IpuMeHeHWe aMuHOB B (apMalneBTUYCCKO i
IIPOMBIIITIEHHOCTH. AHUNUH KAK CbIpbe O NPOU3800CMEa aHUIUH08bLx kpacumeneu. Cunmessl Ha OCHOG8e AHUNUHA.

AMuHOKHUCIOTEI U Oenku. CoctaB u HOMeHKIaTypa. CTpoeHHe aMHHOKHCIOT. ['oMojornueckuil psiji MpeaesibHbIX aMHUHOKHUCIOT. M30Mmepus npeoeibHbix
amunokuciom. DOU3NYECKUE CBOWCTBA MPEAETbHBIX aMUHOKHUCIOT. AMHUHOKHUCIIOTHI Kak aM(oTepHbIe opraHnyeckue coeauHeHus. Cunrte3 nentunoB. llentumanas
cBs3b. buonornueckoe 3HaueHHE a-aMHUHOKHUCIOT. OOnacT MpUMEHEHHS aMHUHOKHUCIOT. benku kak mnpupojaHbie OuomoimuMmepbl. COCTaB M CTpOEHUE OCIKOB.
OcHosHnbie amuHoKuciomsl, obpazyroujue Oenku. XVAMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JIEHATypalus, KauyeCTBEHHbIC (I[BETHBIE) pEaklUd Ha OEIKH.
[IpeBparienus 6enKoB MUK B opranu3Me. buonorndyeckue GyHkumu 6eIKOB. Jocmudicenuss 8 usyuenuu CmpoeHus u cunmesa 0enKos.

Aszomcoodepacawue cemepoyukiuyeckue coeouneHus. Iluppon u nupuouH: 31eKmMpoOHHOe CmpOoeHue, apoMamudeckull xapakmep, pasiuyue 6 NposeleHuu
0cHo8HbIX ceoticm8. Hykneunoswvie kuciomol: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmag nykneunogolx kuciom ({{HK, PHK). Ponb HyK1euHo8bIX KUCIOM
8 JiCU3HeOesIMeNIbHOCU OP2aAHUZMOS.

Bricokomonekynsapubie coeauHeHUs. OCHOBHBIE TOHSATHS BBICOKOMOJIEKYJSIDHBIX COCJAMHEHHH: MOHOMEp, TOJIMMEp, CTPYKTYpHOE 3BEHO, CTEICHb
nonmuMepuzaimn.  Knaccudukanus nonumepoB. OCHOBHbIE  CIOCOOBI  MOJIYYEHHUSI BBICOKOMOJIEKYNISIPHBIX COCAMHEHMI: pEaKkuu MOJIMMEpH3aluud U
nojavkoHAeHcanuu. CTpoeHrne M CTPYKTypa MOJUMEpPOB. 3aBUCHMOCTH CBOMCTB MOJUMEPOB OT CTPOCHMS MOJEKYJI. TepMOIUIACTHMYHBIE U TEPMOPEAKTUBHBIC
nonuMepsl. IIposooawue opeanuueckue noaumepvl. Komnozumuvie mamepuanvl. Ilepcnekmugvl ucnonv308auus KOMnosumuulx mamepuanos. Kiaccudukanus
BOJIOKOH. CuHTeTHueckue BojokHa. [lonuadupHble U monmaMuHble BOJIOKHA, UX CTPOEHHUE, CBOIcTBa. [IpakTHueckoe HCMonIb30BaHUE BOJIOKOH. CunmemuuecKue
NJIeHKU: U301AYUsL 01 NPOBOO08, MeMOPAaHbL OJisl ONPeCcHeHUs: 600bl, 3aujumHble NIeHKU O]l a8momMoounell, niacmolpu, xupypauieckue nogsasku. Hoevle mexnonocuu
OdanvHelule2o co8epuleHCmMBeo8anusi NOJUMEPHbIX MAMeEPUAIOs.

11 kaacc

Yriay0JieHHbI YPOBEHD

Teoperuveckne 0CHOBbI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHUs atoma. Jlyanusm snekrpoHa. Keanmoswie uucna. PacnipeneneHue >JI€KTPOHOB IO 3HEPreTHUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHILIUIIOM HAaUMEHbIIIEH SHEPruu, rnpaBwioM XyHiaa u npuHuunoM [laymu. OcoOeHHOCTH CTpOEHHS SHEPreTHUECKUX YPOBHEH aTOMOB
d-aneMeHTOB. DiekTpoHHas KOH(pUrypanus atroma. Kimaccudukaiys XUMUIECKUX IEMEHTOB (s-, P-, d-ameMenTsr). OCHOBHOE M BO30OYKICHHBIC COCTOSHHS aTOMOB.
BanentHeie anekrpossl. Ilepuoanueckas cucrema xumuuyeckux anemeHtoB [[.M. MenneneeBa. dusnueckuii cmbica Ilepuonuueckoro 3akona J1.M. Menneneesa.
[IprurHBl ¥ 3aKOHOMEPHOCTM HU3MEHEHMS CBOMCTB JJIEMEHTOB M MX COEAUHEHHMM IO IepuoJaM M rpynnaM. MHpPOBO33pEHUECKOE M HAaydyHOE 3HadyeHHUE
[Tepuonnyeckoro 3akona JI.U. Menneneesa. [lpocnoset /].U. Menoeneesa. Omxpoimue HOBbIX XUMUYECKUX INEMEHMO8.

DNeKTpOHHAs MPUPOJIa XUMHUUYECKON CBSI3U. DJIEKTPOOTpHUIATeTbHOCTh. KOoBaneHTHas CBs3b, €€ Pa3sHOBHIHOCTH M MEXaHWU3MbI 0Opa3oBaHHs (OOMEHHBIN U
JOHOPHO-aKIEeNTOpHBIH). oHHas cBs3b. MeTaunyeckas cBs3b. BogopoaHas cBsi3b. MejcmonekynsapHvle 3aumMo0etiCmausl.

Kpucrannnueckue u amopQHble BemecTBa. THUMBI KPUCTATUTMUECKUX PEIIETOK (aToOMHasl, MOJIEKYIsIpHas, MOHHAsI, METAIJINYecKas). 3aBUCUMOCTh (PU3UUECKHIX
CBOWCTB BeI[eCTBAa OT THUIA KPUCTAJUTMUECKOH pemieTku. [IpuumHbl MHOT0oOOpa3us BemiecTB. CoBpeMEHHBbIC MPEICTABICHUS O CTPOSHHH TBEPHBIX, JKUIKUX U
ra3oo0pa3HbIX BellecTB. JKuokue kpucmanivl.



Xumuueckue peakiuu. ['oMoreHHble W TeTeporeHHble peakiuu. CKOpOCTh PEakiuu, €€ 3aBUCHMOCTh OT Pa3UYHBIX (PAKTOPOB: MPHUPOABI Pearup YIOIIHUX
BEIIECTB, KOHLIEHTPAIIMH PEarupyroNnX BEIIeCcTB, TeMIepaTypsl (mpaswio Bant-I'odda), miomaan peakiimoHHON MOBEPXHOCTH, HATMYUS KaTaln3aTopa. DHEprus
aKTUBALMU. AKmusuposanusiii komniexc. Karanusaropsl u kaTanu3. Pojb Katanu3atopoB B IPUPOJIE U IPOMBIIIIICHHOM ITPOU3BO/ICTBE.

Ilonamue 06 sumanvnuu u sumponuu. Snepeus I'udboca. 3akon I'ecca u cnencTBus u3 Hero. TeroBbeie A3PQPEKTHl XUMUUECKUX peakuuid. Tepmoxumudeckue
ypaBHeHHs. OOpaTUMOCTh peakiuil. Xumudeckoe paBHoBecue. CMelIeHHE XMMHYECKOTO PaBHOBECHS IO JICHCTBHEM pPa3iWYHbIX (PaKTOPOB: KOHIIEHTPAIUU
peareHToB WU MPOIYKTOB PEaKIUH, JaBIICHHs, TeMIepaTypsl. Posib cMelneHns paBHOBECHSI B TEXHOJIOTHYECKUX MPOIECcCaX.

Hucniepcusie cuctembl. Koanouonwvle cucmemsi. VIcTHHHBIE pacTBOpBL. PacTBOopeHme Kak Gpu3NKo-XxuMudeckuid mpouecc. CriocoObl BRIpaKEHUS! KOHIICHTPALUU
pacTBOPOB: MaccoBas J0JIsl paCTBOPEHHOT'O BEILIECTBA, MOIAPHAA U MOIANbHAA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peakiun B pactBopax snekTponuToB. KadecTBEHHBIE peakiM Ha MOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aMMOACHUCTBHUS B pacTBOpax. AM(OTEpHOCTS.
Honnoe npoussedenue 600vi. Booopoouwiii nokazamenv (pH) pacmeopa. Tmaponus coneil. 3Ha4eHHWE THAPOIU3a B OHOJIOTUYCCKUX OOMEHHBIX IPOIIECCaX.
[TpumeHeHwe THaPOIIN3a B IPOMBIIIJICHHOCTH.

OKHUCITUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIMA B TMPHUPOJE, MPOU3BOJICTBEHHBIX IMpoOIeccaX H IKHU3HENEATENHOCTH OpraHu3MoB.  OKuciumenvbHo-
80CCMAaHOBUMeENbHBIL nomeHyuan cpeovl. Juacpamma Ilyp6s. TloBeneHue BemecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. MeTonbl 3JeKTPOHHOTO U 31eKMPOHHO-
uonHoeo Oamanca. ['albBaHUYECKUN HIIEMEHT. XUMUYECKUE WCTOYHHKU ToKa. Cmanoapmuwiii 6000pooHbli 31eKkmpod. Cmanoapmubslii 31eKmpoOonblll HOMeEeHYUal
cucmemvl. Pao cmanoapmuuvix 21ekmpoonvlx nomenyuanos. Hanpaenenue oxuciumenbHo-60CcCmMaHo8Umenvhvlx peakyuil. IAEKTPOIU3 PaCTBOPOB U PACILUIABOB
coneii. [IpakTnyeckoe MpUMEHEHUE JIEKTPOIIN3a JUTSI TTOTYUSHHSI MIEIOYHBIX, MEIIOYHO3EMEIbHBIX METAJUIOB U alfoMUHHS. Koppo3us MeTayuioB: BHIBI KOPPO3HH,
CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

OCHOBBI HEOPraHUYECKON XMMHUH

O6mras xapakrepuctuka 31eMeHTOB |A—IIA-rpynn. Okcunbl u mepokcu bl HaTpus U Kanus. Pacno3HaBaHne KaTHOHOB HaTpus U Kanus. Cosid HaTpus, Kajus,
KaJgpllUsi M MarHus, UX 3HAUYE€HHE B TMPUPOJE U KHU3HU uenoBeka. JKecmxocmv 600b1 u cnocodvl ee ycmpaneHus. KomnnexcHvle coeouHenus aurOMUHUsL.
Anromocunuxkamot.

Mertamet IB-VIIB-rpynn (Menp, 1uHK, Xpom, mapraneir). Ocob6eHHOCTH cTpoeHus atomoB. OOmme (usndeckne u XuMUueckue cBoucTBa. [losnydenune u
npuMeHeHne. OKCUIbl U THAPOKCUBI 3TUX METAIJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTEIIEHM OKHCIIEHHUS 3JIeMeHTa. Baxueimue coysm. OKUCIUTEBHBIE CBOWCTBA
CoJIel XpoMa U Maprasiia B BbICIICH CTENICHH OKUCIEeHUsI. KomniekcHble coeOuneHus Xxpoma.

Obmas xapakrepuctuka sneMeHToB |IVA-rpynnbel. CBoiicTBa, mojydeHue M npumeHeHue yriis. CHHTE3-ra3 Kak OCHOBA COBPEMEHHOM IMPOMBIIIJICHHOCTH.
AXTUBHUPOBAHHBIA YTOJb Kak aacopOeHtT. Hanocmpyxmypoi. Muposvie docmudicenuss 8 ooracmu co30anus HAaHOMAMEPUALos. IIeKMPOHHOEe CMpPOeHUue MOIEeK)ibl
yeaprozo eaza. llonyyenue u npumeneHue yeaproeo 2aza. buonoruueckoe neiictBue yrapHoro rasza. KapOunel kanmbius, anroMuHus U skeneza. KapOonatel u
rupokapOoHatel. Kpyzosopom yenepooa 6 scusoti u Hedxicusou npupode. KauectBeHHas peakiys Ha KapOoHAT-MOH. PU3NYECKUE U XMMUYECKHE CBOMCTBA KPEMHHSL.
Cunansl u cunuuuabl. Oxeua kpemuus (IV). KpemHueBbie KUCAOThI U uX colid. CUITMKaTHBIE MUHEPAIbl — OCHOBA 36MHOU KOPBI.

OObmas xapaktepuctuka 3neMeHToB VA-rpynmnel. Hutpuapl. KadecTBeHHass peakiivs Ha MOH aMMOHHA. A30THAas KHUCIOTa KaK OKHCIWTENb. Hutpartbl, ux
¢busznueckue W XUMHYECKHE CBOWCTBa, mpuMeHeHue. CBoiicTBa, monydeHue u npumeHeHue Qocdopa. Pochun. dochopubie u nomaudochopHbie KHUCIOTHI.
buonoruueckas pois docdaros.

O6mas xapaktepuctuka snmeMeHToB VIA-rpynmel. OcoOble cBONCTBA KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHL. KaduecTBeHHBbIE peakiiuu Ha cynb(u-, cynbpur-,
U CyNb(aT-HOHBI.

Obmas xapakrepuctuka 1eMeHToB VIIA-rpynmel. OcobenHocTr XuMuu (ropa. ['agoreHoBOAOPOabl M UX MOTydeHUe. ['anoreHoBOJOPOIHBIE KHUCIOTHI  UX
conu. KauecTBeHHbIE peakiiuu Ha rajoreHu1-uoHsl. Kucnopoacoaepxaiiue coequHeHus xiopa. [I[puMeHenne raloreHoB 1 UX BaXKHEUIITUX COSTUHEHHM.

brazopoouvie cazvl. [Ipumenenue 61a20poOHbIX 2A308.

3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSAMHEHUH, BBICIITUX OKCHIOB U THIPOKCHIOB.

WNnentudukaiys HEOPraHMYECKUX BEIIECTB U HOHOB.



XuMHUA U KU3Hb

Hayunpie meronpl mo3HaHUst B XuMuH. Vcrounuku xumudeckoid mHpopmanuu. Ilowck wHpOpMamwu 1Mo Ha3BaHHUSM, HUICHTH(PHUKATOpPAM, CTPYKTYPHBIM
dbopmynam. XuUMUYECKUI aHATTU3, CHHTE3, MOJICIIMPOBAHNE XMMHYECKHUX TIPOIIECCOB U SBIICHUI KaK METO/IbI HAYYHOTO MO3HAHUS. Mamemamuueckoe MoOeiuposanue
NPOCMPAHCMBEHHO20 CIMPOEHUSL MOAEKYl OpeaHuyeckux eeuwjecms. CospemeHnvle Pu3uKo-xumuyeckue Memoobl YCmMaHos1eHus COCmaga u CmpyKmypbl 6euecms.

Xumus u 310poBke. JIekapcTBa, pepMeHThI, BATAMUHEI, TOPMOHBI, MHHEPAJIbHBIE BOBI. [Ipo0IIeMbl, CBS3aHHBIE ¢ MPUMEHEHHEM JICKAPCTBEHHBIX ITPEIapaToB.
Bpennbie npuBbIYKY U PAKTOPBI, pa3pylIaoNre 310pOBbe (KypeHUe, YIIoTpeOICHHE aKoToIs, HapkoMaHusi). PanimonaneHoe nuranue. [Tumiessie no6aBku. OCHOBBI
MHUIIEBON XUMUH.

Xumus B meauiuue. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPHI.

XuMHsi B TOBCEIHEBHOW XW3HH. Morolue W 4ucTAlnme cpencrsa. PenenmneHTsl, mHcekTUnMabl. CpencTtBa JUYHOW THUTHEHBI M KOocMeTHKHU. [IpaBumia
0e30macHoO# pabOThI C IKUMH, TOPIOUUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XUMHS U CEJIbCKOE X03MCTBO. MUHEpaibHbIe U Oprannyeckue yaoopeHus. CpeacTBa 3amuThl paCTeHUM.

Xumusi B MPOMBIIIIEHHOCTH. O0IIKe npeacTaBiIeHus 0 MPOMBIIUICHHBIX CIOCO0ax MOJIyYeHUS XUMHUYECKHX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
cepHoil kucaoThl). [IpomblniuienHast opranudeckass XxuMmus. CeIpbe IJIsi OpPraHMuecKor MpOMBIIIIIEHHOCTH. [Ipobiema oTx0A0B ¥ OOOYHBIX MPoaykToB. Hanboee
KpYITHOTOHHA)XHBIE TTPOU3BOJICTBA OPraHUYECKUX coequHeHM. UepHas u nBeTHas MeTautyprusi. CTeKJI0 M CUIMKATHASI TPOMBIIIEHHOCTb.

Xumus u sHepretuka. [IpupoHble HCTOYHUKU yriieBo10po1oB. [IpupoaHblil 1 monmyTHBIM HeTAHOM ra3bl, UX COCTaB M HcHoJib3oBaHue. CocTaB HEPTH U ee
nepepabotka. Hedrenpoaykrsl. OkraHoBoe umcio OeHszuHa. OxpaHa OKpyXkaromied cpeasl mpu HedTenepepaboTKe W TPaHCIOPTUPOBKE HEPTEHPOIYKTOB.
AJNbTEpHATHBHBIE UCTOUYHUKH YHEPTUH.

Xumus B ctpoutenbeTBe. Llement. beton. [Tog0op onTUManbHBIX CTPOUTETHEHBIX MaTEPHUAJIOB B MIPAKTUYECKOM JACSITEIIBHOCTH YEJIOBEKA.

XuMus U 3KoJorus. XUMHUYECKOe 3arps3HeHHE OKpYKarolled cpelasl W ero nocieactsus. OxpaHa rugpocdepbl, MouBbl, atMocdepsl, Guopbl U (ayHbl OT
XUMHUYECKOTO 3arpsi3HEHUSI.

Tunbl pacyeTHbIX 32/1a4:

Haxoxnaenue momnekyasipHOid (GopMysbl OpraHMYECKOTO BEIIECTBA MO €ro IIOTHOCTH M MAacCOBBIM JOJSM 3JIEMEHTOB, BXOJSAUIMX B €ro COCTaB, WIH IO
MIPOJIyKTaM CTOpPaHUsI.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuertsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBo# miiv 00BEMHOMN JOJU BBIX0J1a MPOAYKTA PEAKIIMHU OT TEOPETUYECKU BO3MOKHOTO.

Pacuets! TemoBoro s dekra peakum.

Pacyetbl 00BEeMHBIX OTHOILIECHUH Ta30B MPU XUMHUECKUX PEAKIUSAX.

Pacyetsl Maccel (0ObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIMH, €CM OJHO W3 BEIIECTB JIAaHO B BHJIE PAcTBOpa C OMNpPEAEICHHONW MaccOBOHM moneit
PacTBOPEHHOTO BEIECTBA.

IIpumepHBIe TeMbI IPAKTHYECKHUX PA00T (Ha BHIOOP y4yuTeI5):

KauecTBeHHOE onpeiesieHne yriiepoia, BOJOPOAA U XJI0pa B OPraHNYECKUX BELIECTBAX.
KoHcTpyrnpoBaHue mapoCcTepsKHEBBIX MOJEIIEN MOJIEKY OPIraHUYECKUX BEILIECTB.
PacrniozHaBaHue miacTMacc v BOJIOKOH.

[TonyueHnue UCKyCCTBEHHOTO LIEIIKA.

Pemenue skcriepuMeHTANBHBIX 337a4 Ha TOJYy4EHHE OPraHUYECKUX BEIIECTB.

Pemenue skcriepuMeHTANBHBIX 3a7jad Ha pacliO3HAaBaHUE OPraHUYECKUX BELIECTB.



W nenTudukanys HEOPraHn4eCKux COeTMHEHNH.

[Toyuenue, coOupanue u pacrno3HaBaHUE ra30B.

Pemenue skcnepuMeHTaNbHBIX 3a4a4 10 Teme «MeTaib.

Pemenue skcnepuMeHTanbHBIX 3a1a4 1o Teme «Hemeramb.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 TeMe «l'€HEeTHYECKas CBSI3b MEXY KJIaCCaMU HEOPTraHUYECKUX COEIUHEHUIN.
Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 TeMe «l'eHeTHYecKas CBsI3b MEXY KIIaCCaMHU OPraHUYECKUX COCIMHEHUI.
[Tony4yeHue 3THIIEHA U U3yYEHUE €TI0 CBOWCTB.

[Tony4yeHue yKCyCHOM KUCJIOTBHI M U3yYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roroBnenue Mbuia pyqyHoit paboThl.

XUMUS KOCMETHYECKUX CPEICTB.

HccaemoBanue CBOMCTB OEIIKOB.

OCHOBBI ITUIIEBON XUMMUU.

HccnenoBanne NUIEBLIX 100aBOK.

CBolicTBa OTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA albJIEeTUI0B.

CunTe3 cioKHOTO ddupa.

IM'maponus yrieBoioB.

YcrpaHeHrue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peakliii Ha HEOPraHUYECKHUE BEILIECTBA U MOHBI.

HccnenoBanue BIUSHUS Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUU.
Omnpenenenre KOHIICHTPAIMHA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHHUSI.

Temarnyeckoe NJIAHUPOBAHUE

10 kaacce
Nerr/mm HaunmenoBanue paszaenos, Tem KommaecTBo B ToM uucIie, KOJTMYeCTBO YacoB Ha MTPOBEACHHUE
4acoB JlaGopaTopHBIX OIBITOB [TpakTrueckux KoHTponpHBIX
pabor pabor

1 | OcHOBBI OPraHUYECKON XUMHUH 10

Crpoenue u ki1accudukarys OpraHn4ecKux 15 JIO1 Nel

COEIMHEHUH
3 | Peakuuu opraHM4ecKUx cOEIMHEHHIA 8
4 | YrieBoaopo/ibl ¥ UX MPUPOJAHBIE HCTOYHUKH 43 JIO2, JIO3, J104 Nel No2
5 | Kucnopoacoaep:xaiine OpraHi4ecKue CoeTuHEHHS 39 JI105,J106,J107,J108, JIO9, No2, Ne3 Ne3

JIO10 No4, Ne5, Neo6 No4

6 | YrieBoasl 14 JIO11, JIO12 No7, Neg




7 | A3oTconeprkale OpraHn4eckiue CoeqMHEHUS 14 JIO13,J1014 Ne9
8 | BEICOKOMOJICKYISIPHBIE COCMHCHHUS 11 JIO15 NelO No5
9 | BHOIOTHYECKN aKTUBHBIE COCTUHEHUS 6 JIO16, JIO17, JIO18, JIO19
1 | OGoOmmenue u cucreMaTH3anus 3HaHUH 10 Kypey 10
0 | opranmueckoit xumuu 10 xmacca
HUTOTO 170 18 10 5
11 kxacc
Neni/mt HaunmenoBanue pasnenos, Tem KonuuectBo B TOM 4ncie, KOJIM4eCTBO YaCOB HA MPOBEICHUE
4acoB JlaGopaTOpHBIX ONBITOB [IpakTrueckux KontposnbHbIX
pabor pabor
1 |CtpoeHue aToma U BelllecTBa 28 JIO1 Nel Nel
2 | XUMUYECKHE PEaKIun 29 JIO2, JIO3 No2 No2
3 | Heopranuueckue BemecTBa U ux 91 J104,J105,J106,J107,J108, Ne3,Ne4, Ne5,Ne6 Ne3, Ne4
CBOWCTBA JIO9,J1I010,JI011,JI012
4 | Xumus 1 00IIECTBO 9
XUMHSA U TEXHOIOTHS 8
5 | O0o0uenne U cucTteMaTu3alius 3HaHUI 5
1o Kypcy oomieit xumuu 11 kiacca
HUTOTO 170 12 6 4

TemaTH4eckoe NJIAHNPOBAHHUE € ONpe/ieJIeHHeM OCHOBHBIX BH/I0B YU4eOHOMH JeATe1bHOCTH
10 kaacc. Yriy0/1éHHbIH YPOBEHb

Ha3Banue TemMbl OcHoBHBIE BH/AbI Y4€0HOI 1eITeJIbHOCTH

- pacKphIBaTh Ha MPUMEPAX POjb XUMUH B (HOPMUPOBAHUH COBPEMEHHOM HAyYHOH KapTUHBI MDA U B
NPAaKTUYECKOH IESITEIbHOCTH YEI0BEKa, B3aUMOCBSI3b MEXY XMMHEH U JPYIrMMHU €CTECTBEHHBIMH HAyKaMU;
- WJUTIOCTPUPOBAThH HAa IPUMEPAX CTAHOBJIEHHE U 3BOJIIOLMIO OPIraHUYECKONH XMMHUH KaK HAyKH Ha Pa3IMUHBIX
MCTOPUYECKHX 3TAllax €€ pa3BUTHS, HAyYHbIC METO/BI I03HAHUS B XUMUU;

- UCIOJIBb30BaTh NCTOYHUKN XUMHYECKOH HH(pOpMaLny;

- MOUCK MH(OPMALNHK IO Ha3BaHUSAM, HACHTHU(HUKATOPaM, CTPYKTYPHBIM (opMyliam;

- MOZIETIMPOBAHNE XUMHUECKHX MTPOLIECCOB U SIBICHUM;

MOJIEIMPOBAHNE TPOCTPAHCTBEHHOIO CTPOEHUS] MOJIEKYJI OPraHUYECKHX BELECTB.

OCHOBBI OPraHu4YecKOM XUMHH

10 yacos




CtpoeHue n kiaaccupukanus OpraHMYecKux
coeIMHEeHU

15 yacoB

- AaHaJM3UPOBATh COCTAB, CTPOEHNE U CBOMCTBA BEILECTB, IPUMEHSA MTOJIOKEHNSI OCHOBHBIX XUMHUYECKUX TEOPHMA:
XUMHYECKOTO CTPOEHMsI OpraHndeckux coenquHeHnii A.M. bytieposa;

- YCTaHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXY CBOMCTBAMHU BELIECTBA U €TI0 COCTABOM U CTPOCHUEM;

- IPUMEHATH NIPaBUJIa CHCTEMAaTUYECKOM MEXIYHAPOAHON HOMEHKIIATYPBI KAK CPEJICTBA Pa3IMUCHUS U
UAeHTU(UKALUH BELIECTB 10 UX COCTABY U CTPOCHHIO;

- COCTABJISITH MOJIEKYJISIPHBIC M CTPYKTYpHBIE (POPMYJIBI OPraHMYECKUX BELIECTB KaK HOCUTENEeH HHPOPMAaLUH O
CTPOCHHUU BEIIECTBA, €TO CBOMCTBAX U NMPUHANICKHOCTH K OIPEIEICHHOMY KJIACCy COCIUHEHHH;

- POBOJMTH PAacUeThl HA OCHOBE XUMHUECKUX (POPMYJ M ypaBHEHUH peaKlnii: HAXOXKICHUE MOJIEKYIISPHON
(hopMyITBI OPTaHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MacCOBBIM JIONSIM DJIEMEHTOB, BXOMSIINX B €r0 COCTAB,
pacuerbl 00beMHBIX OTHOIICHUH Ta30B MMPH XUMUYECKHUX PEaKIHIX

Peakuuu OpPraHu4eCKux coeTUHeHUH

8 yacoB

- IIPUBOJUTH IPUMEPBI XUMHUUYECKUX PEAKIIUMI, pACKPBIBAIOLIUX XapAKTEPHbIE XUMHUECKHUE CBOMCTBA OPTaHUYECKUX
BELIECTB;

- ONIPEAEIIATh MEXAHNU3M PEAKIIUHU B 3aBUCUMOCTH OT YCJIOBUM ITPOBENIEHUS PEAKIIMM U IPOTHO3UPOBATH
BO3MOXHOCTb ITPOTEKAHUS XMMUYECKUX PEAKI[MI HA OCHOBE THUIIA XMMHUYECKOM CBS3U U AKTUBHOCTH PEarcHTOB;

YraeBoaopoasl M UX NPUPOAHBIE HCTOYHUKHU

43 gyacos

- IPUMEHSATH [PaBUJIa CHCTEMAaTUYECKON MEXIyHAPOAHON HOMEHKIATYPBI KaK CPEJICTBA PA3IMUYCHUS U
UICHTH(UKAIIY BEIIESCTB M0 UX COCTABY U CTPOCHHUIO;

- COCTABJISITh MOJIEKYJISIPHBIC H CTPYKTYpHBIE POPMYIIBI OPraHMYECKUX BEIIECTB KaK HOCUTENeH HHPOPMAITUH O
CTPOCHHH BEIIIECTBA, €T0 CBONCTBAX M MPUHAUISKHOCTH K ONPEIEIIEHHOMY KIIacCy COeIMHEHUH;

- YCTaHaBJIMBATh MIPUYMHHO-CIICACTBEHHBIC CBA3U MCKIY CBOMCTBaAMU BEIIECTBA U €TI0 COCTaBOM U CTPOCHUEM;

- XapaKTepu30BaTh (PU3MUECKUE CBOMCTBA OPTaHMUYECKHUX BEIIECTB M IPUBOIUTH IPUMEPHI XUMHUECKUX PEaKIIHH,
PaCKpBIBAIOIIHX XapaKTEPHbIC XHMUYECKIE CBOWCTBA OPraHWIECKUX BEIIECTB U3YUEHHBIX KITACCOB C MENBI0 UX
UICHTH(UKAIMN U O0BSICHEHUS 00J1aCTH TPUMEHCHHS;

- YyCTaHABIIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT XapaKTepa B3aUMHOTO
BJIMSIHUSI aTOMOB B MOJICKYJIaX C TI€IbEO TPOTHO3MPOBAHUS ITPOTYKTOB PEAKITHH;

- YCTaHABJIMBATh TEHETUIECKYIO CBS3b MEXK/IY KJIACCAMU OPTaHMYECKUX BEIIECTB IS 00OCHOBAHHUS
MIPHHIUITHATBHON BO3MOXKHOCTH TOJTYYEHHS OPraHUIECKUX COCINHCHHUI 33J]aHHOTO COCTABa M CTPOCHUS,;

- MOIOUPAThH PEAreHTHI, YCIOBHS U ONPEACISITh TPOIYKTHI pEaKIni, MO3BOJISIONINX PEaTi30BaTh 1a00paTOpHBIE U
MIPOMBIIIIICHHBIE CITOCOOBI TTOTYYCHHSI BAXKHEHIIINX OPTaHHYECKUX BEIECTB;

- 000CHOBBIBATh MPAKTUYECKOE HCIIOIh30BAHUE OPTAHUYCCKIX BEMECTB U X PEAKIIMH B TPOMBIIIIICHHOCTH H OBITY;
- BBITIOJHATh XUMHUYECKAN DKCIIEPUMEHT 110 PACIIO3HABAHUIO OPTaHHMYECKUX BEIIECTB, OTHOCAIINXCS K PA3THUHBIM
KJIaccaM COSTMHEHUI, B COOTBETCTBUH € IPABUJIAMH U MpHEMaMu 0e30macHON pabOThl ¢ XMMUYECKHUMHU
BEIIECTBAMU U TA00PaTOPHBIM 000PYIOBAHHEM;

- BJIAJICTh MpaBHIIaMK 0€30MaCHOT0 OOPAICHHS C SKHMHE, TOPIOYHMH M TOKCHYHBIMU BEIECTBAMHU, CPEACTBAMHU
OBITOBOM XMMHUH;

- IPENICTABIIATH MTYTH PEIICHUS TTI00aTbHBIX MPOOJIEM, CTOSIIUX MEPET YETOBEUESCTBOM, U TEPCITEKTHBHBIX
HaMpaBJICHUH Pa3BUTHUSI XUMUYCCKUX TEXHOJIOTHI, B TOM YHCIIE TEXHOJIOTUI COBPEMEHHBIX MaTEPHUAJIOB C
pa3inu4HOi (QYHKIIMOHATBHOCTHIO, BO30OHOBIIIEMBIX UCTOUHHKOB ChIPbS, IEPEPaOOTKU U YTHIU3AIUU
MPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB;

- MPOBOJIUTH PACUEThl HA OCHOBE XUMHUECKUX (OPMYI M yPABHEHHU I peaKInii: HAXXKJICHUE MOJICKYIISIPHON
(hopMyJIBI OPraHUYECKOro BEIIECTBA MO IPOAYKTaM CrOPaHUS;

- HCIOJIB30BaTh METO/Ibl HAYYHOT'O MO3HAHUS: aHAJIN3, CHHTE3, MOACITHPOBAHNE XUMUYECKIX IPOLIECCOB U SABJICHUI
— IIpH pelieHnH yueOHO0-HUCCIeI0BaTEIbCKUX 3a1a4 110 H3YUYEHHIO CBOWCTB, CIIOCOOOB MOMYUEHHsI M paclO3HABAHUS




OpraHWYeCKUX BEIICCTB;
- (hopMyIMPOBATB 1IENTb MCCIICOBAHSI, BBIIBUTATh M POBEPSATH IKCIIEPUMEHTATBHO TUITOTE3bl O XUMHYECKHX
CBOICTBAxX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIHH, O
XapakTepe U MPOAYKTaX Pa3In4HbIX XUMHYCCKHX PEAKIIUii;

- CAMOCTOSITEIBHO TJIAHUPOBATH U MPOBOANTH XUMHUYECKUE IKCIIEPUMEHTBI C COOJTIOICHUEM MTPaBUII 0€30MacHOM
paboThI ¢ BelecTBaMH U JIAOOpaTOPHBIM 000PYIOBaHHEM;

- UHTCPIPECTUPOBATH JAHHBIC O COCTABC U CTPOCHHNU BEUICCTB, MMOJTYUCHHLIC C IOMOIIBI0 COBPEMEHHBIX (1)I/I3I/IKO'
XUMHUYCCKHUX MCTOO0B,

KHCJ’IOPO}]COI{CP)K&HIH(! OpraHun4eckKuce
COCIMHCHUSHA

39 yacoB

- PUMEHSITH MIPaBUJIa CHCTEMAaTHYECKON MEX/TyHApOJHOW HOMEHKJIATYPhI KaK CPEJCTBA Pa3IHUuCHUS U
UJCHTU(UKALINN BEIECTB 110 MX COCTaBY U CTPOCHUIO;

- COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYPHBIE (POPMYJIBI OPraHUIeCKUX BEIECTB KaK HOCUTENeH HH(pOpManuu o
CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX U MPUHAIICKHOCTH K ONPEACIICHHOMY KJIaCCy COCIUHEHMIA,

- YCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEX/y CBOMCTBAMU BEIIIECTBA U €r0 COCTABOM U CTPOCHHUEM;

- XapaKTepu30BaTh (PU3MUECKUE CBOMCTBA OPraHMYECKUX BEIIECTB U MPUBOAUTH IPUMEPhI XUMUYECKUX PEAKIUH,
PACKPBIBAIOIINX XapaKTEPHbIC XMMHUECKHE CBOMCTBA OPraHUYECKUX BEIISCTB U3YUCHHBIX KJIACCOB C IEIbI0 UX
UJCHTU(DUKALINN U 00BACHEHUS 00J1aCTH IPUMCHEHUS;

- YyCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHOMN CIIOCOOHOCTH OpPraHHYECKUX COCIUHEHHH OT XapaKTepa B3aMMHOI0
BJIMSTHMSI aTOMOB B MOJICKYJIaX C I€Ib0 IPOrHO3UPOBAHUS MPOYKTOB PEAKIINH;

- YCTaHaBJIMBATh M'EHETUYECKYIO CBS3b MY KJIaCCaMU OPTaHUYECKUX BEIIECTB JIsl 000CHOBaHUS
MPUHIIAITHATBHOW BO3MOYKHOCTH TOTY4YE€HUS OPTraHUYECKUX COCAMHEHUN 33 JaHHOTO COCTaBa U CTPOCHUS;

- MOAOUPATh PEAareHThI, YCJIOBHS U ONMPEAESNIATh MPOAYKTHI PEAKIUH, TO3BOJISIONIMX Pean30BaTh j1a00paTOPHbIC U
MIPOMBIIIIEHHBIE CIIOCOOBI MOJYYCHHS BaKHEHIIINX OpraHMYECKUX BEIIECTB;

- ONpEICIATh XapaKTep Cpeibl B Pe3yJIbTaTe TUAPOIN3a OPraHUuUYCCKUX BEIIECTB M MPUBOIUTH IPUMEPBI THAPOIM3a
BEIIIECTB B [TOBCEAHEBHOM JKM3HH YEJIOBEKA, OMOJIOIMUECKHX OOMEHHBIX IPOIIeCcCaxX U IMPOMBIILICHHOCTH;

- 000CHOBBIBATD MPAKTHUECKOE HUCIIONB30BAHNE OPTaHUIECKMX BEIIECTB U MX PEAKIIMI B IIPOMBIILJICHHOCTH U OBITY;
- BBITIOJHATh XUMHUYECKUAN IKCIIEPUMEHT 110 PACIIO3HABAHUIO U MTOMYYCHUIO OPTaHWIESCKUX BEIIECTB, OTHOCSIIUXCS
K pa3aMyYHbIM KJIaccaM COCAVHCHHM, B COOTBETCTBUH C IIPABHIIAMH M IIPHEMaMu 0e30IacHOi paboThI ¢
XUMHYECKUMH BEIIECTBAMHU U JTAOOPATOPHBIM 000PYIOBAHUEM;

- BJIaJIeTh IpaBUIaMH 0€30I1aCHOI0 O0PAIIEHHS ¢ SAKUMH, FOPIOYUMHU M TOKCHYHBIMH BEIICCTBAMH, CPEACTBAMU
OBITOBOM XMMUH;

- POBOJIUTH PAcYeThl HA OCHOBE XUMHUECKUX (POPMYI H YPAaBHEHUI peaKInii: HAXXKICHUE MOJICKYIISIPHON
(hopMyITbI OPraHUYECKOro BEIECTBA MO MPOIYKTaM CTOPAHUS;

- HCIIOJIB30BaTh METO/IbI HAYYHOTO MO3HAHUS: aHAJIN3, CHHTE3, MOJICITHPOBAHNE XUMUYECKIX TPOLIECCOB U SBICHUI
— TIPH PEIICHUU Y4eOHO-UCCIIEOBATENLCKUX 3a/1a4 110 H3YYCHHIO CBOWCTB, CITOCOOOB TOMYYCHHSI U PACTIO3HABAHUS
OpPraHUYECKHUX BEICCTB;

- (hopMynHMpoOBaThH 1ENIb UCCIICIOBAHUS, BEIIBUTATh U MIPOBEPATH KCIIEPUMEHTAIBHO THITOTE3bI O XUMHUYECKHX
CBOMCTBAax BEI[ECTB HA OCHOBE MX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH BCTYIMATh B XUMUYESCKUE PEAKIIUH, O
XapakTepe U MPOJYKTaX PAa3IMUHBIX XUMUUCCKUX PEaKITHIA;

— CaMOCTOATENHLHO TNIAHUPOBATH U TIPOBOIUTH XUMUYESCKUE SKCIIEPUMEHTBI C COOJTIOJICHUEM MTPaBHI Oe30MacHON
paboThI ¢ BElIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHHEM;

— UHTEPIPETUPOBATH TAHHBIC O COCTABE M CTPOSHHUH BEUIECTB, MTOTYYCHHBIE C TIOMOIIBI0 COBPEMEHHBIX (PU3UKO-
XUMHUYECKUX METOJIOB;

YraeBoanl

- IPUMCHATH IIpaBUJIa CHUCTEMATHYCCKOU Me)K,I[yHapO,Z[HOfI HOMCHKJIATYpPbI KaK CpCACTBA Pa3JIMUCHUA U
I/I,E[GHTI/I(bI/IKaLII/II/I BCHICCTB 110 UX COCTABY U CTPOCHUIO,




14 yacos

- COCTaBIISITh MOJICKYJISIPHBIC U CTPYKTYPHBIE (POPMYITBI OPraHUIECKUX BEIECTB KaK HOCUTeNeH nH(popManuu o
CTPOCHUU BEIIECTBA, €T0 CBOMCTBAX U MPUHAICKHOCTH K ONPEICIICHHOMY KJIACCy COCIUHEHHUIA,

- YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEX/y CBOWCTBAMU BEII[ECTBA U €r0 COCTABOM U CTPOCHHUEM;

- XapaKTepu30BaTh (PU3MUECKUE CBOMCTBA OPraHUYCCKUX BEIICCTB U MPUBOAUTH IPUMEPHI XUMUYECKUX PEAKITUH,
PACKPBIBAIOIIUX XapaKTEPHbIC XMMHUECKIE CBOMCTBA OPraHUYECKUX BEIISCTB U3YYCHHBIX KJIACCOB C IIEIBI0 MX
UACHTU(DUKAIINN ¥ O0BACHEHUS 001aCTH TPUMCHEHUS;

- YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCAMHEHUH OT XapaKTepa B3auMHOIO
BJIUAHUA aTOMOB B MOJICKYJIaX C LIEJIBIO IPOrHO3UPOBAHUA IPOAYKTOB PCAKIIUHN,; YCTAHABJINBATb 'CHCTUYCCKYIO
CBsA3b MCXKY KilaCCaMU OPraHNMY€CKUX BCUICCTB IJIA 000oCcHOBaHUSA HpI/IHL[PIHI/IaJIBHOP'I BO3MOXHOCTH MOJYUCHHUA
OpPraHMYECKUX COCAMHECHUIN 3aJ]AHHOTO COCTaBa U CTPOCHUS;

- MOAOUPATh PEAreHThI, YCJIOBHS U OMPENSNIATh MPOAYKTHI PEaKIUi, MO3BOJSIONIMX PEeaTn30BaTh J1a00paTOPHbIC U
ITPOMBIIIIJICHHBIC CHOCO6BI MMOJIy4CHUA Ba)KHEHIITNX OPraHNM4YCCKUX BCIUICCTB,

- OMpPEACIATh XapaKTEep CPEAbI B PEIYJILTATE I'MAPOIN3a OPraHNYCCKUX BCIICCTB U IMIPUBOAUTL ITPUMEPLI THAPOIN3a
BCIIIECTB B HOBCGﬂHeBHOﬁ KU3HHU YCJIOBCKA, OMOJIOTMYECKUX 06MeHHBIX mpoueccax U NpOMBINIIICHHOCTH,

- 000CHOBBIBATh MPAKTHYECKOC UCIIOJIb30BaAHNEC OPTaHNYCCKUX BCIIECTB U UX peaKquI B IIPOMBIIIIJICHHOCTU 1 6BITy;
BJIaJICTh MPaBUIaMH 0€30MIACHOTO OOpAIeHHsI ¢ SKMMH, TOPIOYUMHU M TOKCHYHBIMH BEIIIECTBAMH, CPEIICTBAMU
OBITOBOM XHMUH;

- MCII0JIb30BaTh METO/Ibl HAYYHOTO MTO3HAHMS: aHAJIN3, CHHTE3, MOICITMPOBAHINE XMMUUYCSCKHX IIPOLICCCOB U SIBIICHH
— Y PElICHUU yueOHO0-UCCIIEI0BATEIbCKUX 3a/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYUEHHUS U PaClO3HaBaHUS
OPraHn4CCKNX BCIUICCTB,

- (i)OpMyJ'II/IpOBaTB Eb UCCIICAOBAaHNS, BBIIBUT'aTh U IIPOBEPATH OKCIICPUMCHTAJIbHO 'MITIOTE3bI O XUMHNYCCKUX
CBOMCTBAax BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHYECKUE PEaKIINH, O
XapakTepe U MPOJYKTaxX Pa3IMuHbIX XUMUYCCKHX PEaKITHIA;

- CAaMOCTOSITEIBHO IIJIAHUPOBATH U MPOBOJUTH XUMHUYECKHIE IKCIIEPUMEHTHI ¢ COOIIOICHIEM TIPaBUIT Oe30IMacHON
paboTHI C BEIECTBAMHU U JJA0OPATOPHBIM 000pPYI0BaHUEM;

- HHTEPIPETUPOBATH JJAHHBIC O COCTABE M CTPOCHHUH BEIIECTB, MOTYYCHHBIE C TIOMOIILI0 COBPEMEHHBIX (DU3UKO-
XUMHYECKUX METOJIOB;

A30Tc0uepmamne OpraHn4eCKue COCIMHCHUS

14 4acoB

- IPUMEHSTD MPABUJIA CUCTEMATHYECKON MEXKTyHAPOIHOW HOMEHKIIATYPHI KaK CPEICTBA Pa3IHUCHUS 1
UJCHTH(HUKAIINY BEIIECTB 110 UX COCTaBY W CTPOCHHUIO;

- COCTABJIATH MOJICKYJISIPHBIC H CTPYKTYpHBIC POPMYIIBI OPraHMYECKUX BEIISCTB KaK HOCUTENeH HHPOPMAITUH O
CTPOCHHH BEIIIECTBA, €r0 CBOWCTBAX M MPUHAIICKHOCTH K OMPEACTICHHOMY KJIacCy COCAMHCHHIA;

- YCTaHABJIMBATh IPUIUHHO-CIIEICTBEHHBIC CBSI3M MEX/y CBOMCTBAMH BEIIECTBA M €r0 COCTABOM H CTPOCHHEM;

- XapakTepu30BaTh (HU3UYCCKHE CBOWCTBA OPraHUYECKUX BEIIECTB U MPUBOAUTH MIPUMEPhI XUMUYECKHX PeaKIIHi,
PaCKPBIBAOIIHMX XapAKTEPHbIC XHMUYECKHE CBOMCTBA OPraHWYESCKUX BEIECTB U3YUCHHBIX KITACCOB C IENBI0 UX
AIeHTU(OUKAIA U OOBSICHEHHS 00JIaCTH TPUMEHEHUS;

- YCTaHABIIUBATh 3aBUCHMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKUX COCAMHEHHN OT XapaKTepa B3aUMHOTO
BJIMSIHUSI ATOMOB B MOJIEKYJIaX C I[€IbE0 MPOrHO3UPOBAHUS MTPOTYKTOB PEAKI[HH;

—yCTaHABIMBATH TEHETHYECKYIO CBSI3b MEX/TY KIIACCAMU OPraHUYECKUX BEIECTB JUIsi 00OCHOBAHUS
MPUHIUITHATEHON BO3MOXHOCTH TIONYUCHHS OPraHUYECKUX COCMUHEHUH 3a/IaHHOTO COCTaBa U CTPOCHHS;

- MOIOUPATh PEAreHTHI, YCIOBHS U OMPEACISITh TPOIYKThI PEaKIUi, MO3BOJISIONINX PEaT30BaTh 1a00paTOPHBIE U
MIPOMBINIUIEHHBIE CIOCOOBI MOTydeHHUS BAXKHEHIIINX OPTaHUYECKUX BEIECTB;

- OIpEJIENATh XapaKTep Cpebl B Pe3ylbTaTe THAPOIN3a OPraHWNYECKUX BEIIECTB M MPUBOIUTH IPUMEPHI THAPOIH3a
BEIIECTB B ITOBCEHEBHOM KM3HH YENIOBEKa, OMOJIOrHUECKUX OOMEHHBIX MPOIIECcCax U MPOMBIILICHHOCTH;
-000CHOBBIBATh MPAKTHYECKOE NCIIOIh30BAaHUE OPTaHIMUYECKUX BEIIECTB M UX PEAKIUI B TPOMBIIUICHHOCTH U OBITY;




-BBITNIOJIHATH XUMUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO U TIOYYEHHIO OPTaHUYECKHUX BELIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJlaccaM COEAMHEHH, B COOTBETCTBHUH C MPAaBUIAMU M TpHeMaMu 0e30MacHoi paboThl ¢ XMMHUUECKHUMU
BEILIECTBAMU U J1a0OpaTOpHBIM 000pyIOBAHUEM;

- BNIaICTh MpaBWIaMHi 0€30MacCHOTO 00paIIeHUs ¢ eKUMH, FOPIOYMMH M TOKCHYHBIMH BEIllECTBAMHU;

- IPOBOJMTH PacueThl Ha OCHOBE XUMHUECKUX (POpMYJ M ypaBHEHUH peaKlrii: HAXOXKICHUE MOJIEKYIAPHON
(hopMyITBI OPTaHUYECKOTO BEIIECTBA MO MPOAYKTAaM CTOPAHUS;

- HCIIOJIB30BaTh METO/IbI HAYYHOTO MO3HAHUS: aHAJIN3, CHHTE3, MOACTHPOBaHNUE XMMUYECKHX TPOLIECCOB U SBIICHUI
— IIPU pelIeHUH y4eOHO-UCCIIe0BaTEILCKUX 3a/4a4 10 U3Y4EHHIO CBOMCTB, CIIOCOOOB IOJIyYEHUS U PaCcIIO3HABAHUS
OpPraHUYECKHX BEIICCTB;

- Q)OpMy.HI/IpOBaTI) LEJIb UCCIICAOBAHM:, BBIIBUT'aTh U IPOBEPATH SKCIICPUMCHTAJIBHO IT'MIIOTE3bI O XUMHWYCCKUX
CBOMCTBAax BELIECTB HA OCHOBE MX COCTABA M CTPOCHHUS, UX CIIOCOOHOCTH BCTYINATh B XUMUYECKUE PEAKLIUH, O
XapakTepe U MPOAYKTaX pa3IMYHbIX XUMUUYECKUX PEaKIIU;

- CAaMOCTOSITEIBHO MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE SKCIIEPIMEHTHI ¢ COOITIOICHUEM MTpaBuil Oe30macHon
paboThI ¢ BelecTBaMU U JIA00OpATOPHBIM 000PY/I0BaHHEM;

- UHTCPIPETUPOBATH JAHHBIC O COCTABC U CTPOCHHUU BEUICCTB, MOJTYUCHHBIC C IIOMOIINBIO COBPEMEHHBIX (1)I/ISI/IKO'
XHUMHUYCCKHUX METOO0B,

- XapaKTE€pU30BaTh pPOJIb a30TOCOACPKAINUX I'€TCPOLUKITNYCCKUX COC}II/IHCHI/Iﬁ 1 HYKJICMHOBBIX KHCJIOT KaK
BaKHEHINNX OMOJIOTMYECKH aKTUBHBIX BCIIIECTB

BricokoMoIeKy IS pHBIE COCAUHEHMS
11 yacoB

- COCTABJISITH MOJIEKYJISIPHBIC H CTPYKTYpHBIE POPMYIIbI OPraHMYECKUX BEIIECTB KaK HOCUTENeH HHPOPMAITUH O
CTPOEHHNH BEIIECTBA, €T0 CBOMCTBAX U MPUHAIIEKHOCTH K ONPENEIIEHHOMY KJIacCy COeINHEeHHI;

- 000CHOBBIBAThH MPAKTUIECKOE UCITOIB30BAHNE OPTaHUYECKUX BEIIECTB U UX PEAKINI B IIPOMBIIIIEHHOCTH U OBITY;
- BBIIOJIHATh XUMHUYECKUI SKCIIEPUMEHT I10 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB, OTHOCSIIINXCA K pa3InYHbIM
KJIaccaM COeTUHEHUH, B COOTBETCTBHUH C MIPABHJIAMH U IpHeMaMu 06e301MacHOi paboThl ¢ XUMHUYECKUMHU
BEIIIECTBAMU 1 TaOOPaTOPHBIM 000PYI0BAHUEM;

- IPEACTABIATE MYTH PEIIEHHS TI00aTBHBIX MPOOIeM, CTOSIINX MEPEe YeTOBEUYECTBOM, U IIEPCIIEKTHBHBIX
HAIpaBJICHUH pa3BUTUS XUMHUUECKUX TEXHOJIOTHM, B TOM YHCIIE TEXHOJIIOIMI COBPEMEHHBIX MAaTEPUAIIOB C
paznaHON (PYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPHS, TIEPEPabO0TKU U YTHIIN3AINN
MIPOMBINIUIEHHBIX M OBITOBBIX OTXO/IOB




buogornyeckn akTHBHbIE COeTUHEHUS

6 yacos

- 000CHOBBIBATH MPAKTUYECKOE HCIIOJIH30BAHNE OPIraHNYECKUX BEIIECTB U UX PEaKIMid B IPOMBILIIICHHOCTH H OBITY;
- OCYLIECTBIIATH TOMCK XUMUYECKON MH(POPMALIUK [0 HAa3BaHUAM, HICHTUPHUKATOPAM, CTPYKTYPHBIM (opMyIaMm
BEILIECTB; - KPUTHUECKH OLIEHUBATh U HHTEPIPETUPOBATh XUMUYECKYI0 HHPOPMALIUIO, COAEPIKALIYIOCS B
COOOIIEHMSIX CPEICTB MacCcOBOM MHGOpMAaIH, pecypcax MHTepHeTa, HAyYHO-MIOMYJSPHBIX CTAThIX C TOYKH 3PEHUS
€CTEeCTBEHHO-HAYYHOU KOPPEKTHOCTH B LIENSX BBISIBIICHUS OMIMOOYHBIX CY>KIEHUH 1 HOpMHUPOBaHUS COOCTBEHHON
MO3UIINH;

- IPENICTABIIATH MMYyTH PEIICHUS TTI00aTBHBIX IPOOJIEM, CTOSIINX TEPE YeTOBEUECTBOM, H MEPCIIEKTUBHBIX
HaIpaBJIeHUH Pa3BUTUS XUMHUYECKUX TEXHOJIOTUMN, B TOM YHCJIE TEXHOIOTHUI COBPEMEHHBIX MaTEpHANIOB C
pa3nuyHOl (PYHKIMOHATBHOCTHIO, BO3OOHOBISIEMBIX HCTOYHUKOB CHIPBS, IEPEPA0OTKH U yTHIIH3ALIH
MIPOMBILIIEHHBIX U OBITOBBIX OTXO/I0B

10 | OGo6menne u cMCTEMATH3AMS 3HAHMIA 110 KypCy
oprannueckoit xumuu 10 kiacca
10 yacos
TemaTudyeckoe NVIAHUPOBAHUE C ONpPeaeSieHHeM OCHOBHBIX BUJI0OB Y4e0HOI1 1esITeJIbHOCTH
11 kiacc yriry0JieHHbIii YPOBEHbD
Ne Ha3zBanue tem OcHoOBHbBIE BH/IbI YU4€OHOI eI TeJIbHOCTH
CTpoeHne aToMa M BelieCraa - YCTaHaBJIMBATbh MPUINHHO-CICACTBECHHBIC CBA3U MEXKAY CTPOCHUEM aTOMOB XUMUYCCKUX JIEMEHTOB U
1 NEPUOTUIECCKUM U3MECHCHUEM CBOMCTB XHUMHUYECKHX BIIEMEHTOB M X COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJTOXKCHHEM

28 yaca

XMUMHUYECKUX JIEMEHTOB B EPHOANYECKOI CUCTEME; - XapaKTEPU30BaTh (PU3NUECKHE CBOWCTBA HEOPTaHUYECKUX U
OPraHMYECKHX BELIECTB M YCTAHABJIUBATH 3aBUCHMOCTh (PM3MUYECKUX CBOWCTB BELIECTB OT TUIA KPUCTAJUIMIECKON
peLeTKy;

- OIHCHIBATH COCTOSIHUE AJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX MPEACTABICHUN O
CTPOEHHMHM aTOMa Ul OOBSCHEHUS Pe3yIbTaTOB CIIEKTPAILHOIO aHAIN32 BELIECTB;

- aHAJIM3UPOBATh COCTAB, CTPOCHNE M CBOWCTBA BEIIECTB, IPUMEHSS MOJI0KEHHUSI OCHOBHBIX XUMHUECKUX TEOPHIM:
CTPOEHHS aTOMa, XMMUYECKON CBSI3H;

- 00BSICHATBH IPUPOIY U CIIOCOOBI 00pa30BaHUsI XUMHUYECKOH CBS3U: KOBAaJICHTHOH (IOISPHOM, HEMOJISIPHO),
HMOHHOH, METAJNINYECKOM, BOTOPOAHOM — C IIENBI0 ONPENENEHNS XUMHUUECKON aKTUBHOCTHU BEILIECTB;




XuMuuyeckue peakun

29 yacoB

-yCTaHaBJIMBATh 3aBUCUMOCTD CKOPOCTH XUMUYECKOW PEaKIIUH U CMEIIECHHS] XUMUYECKOTO PABHOBECHUS OT
pa3IMYHBIX (GaKTOPOB C IEIBIO ONMpeIeCHHs ONTUMANBHBIX YCIOBHH MPOTEKAHUSI XUMHYECKUX MTPOILIECCOB;
-aHAJIM3UPOBATh COCTAaB, CTPOCHHE U CBOMCTBA BELIECTB, IPUMEHSIS TIOJIOKEHUSI OCHOBHBIX XUMHYECKUX TEOPHUI:
-3JIEKTPOJIMTHUECKON ANCCOLMALMN KHCIIOT U OCHOBAHHMIA; ONIPEACISITE XapaKTep CPeAbl B pe3ynbTaTe THAPOIU3a
HEOPraHMYEeCKUX U OPTaHMYECKUX BEIIECTB U MPUBOJUTH IPUMEPHI THAPOIIN3a BEIIECTB B IOBCEIHEBHOM KU3HH
YeJoBeKa, OMOIOrH4ecKnX OOMEHHBIX MPOLEccax U MPOMBIILICHHOCTH;

-IIPUBOANTH TIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUIA B TIPUPO/JIE, TPOU3BOACTBEHHBIX Tpolieccax U
KHU3HEJEATELHOCTH OPTaHU3MOB;

-IPOBOJIUTH PAacyeThl HA OCHOBE XMMUYECKMX (POPMYJ U YpaBHEHUH peakIyii: pacueTsl MacCOBOW JAOJU (MacChl)
XUMHUYECKOTO COSANHEHHS B CMECH; PACUEThl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOJYKTOB PEaKIIUH, €CIIN
OJTHO M3 BELIECTB IaHO B M30BITKE (MMEET MPUMECH ); PACUETHl MaCCOBOM MM 00BEMHOM TOJH BBIXOJA MPOAYKTA
PEaKIUU OT TEOPETUIECKH BO3MOXKHOTO; pacueThl TErIoBOro 3¢ deKTa peakium; pacyeTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIlMH, €CIIU OIHO U3 BEIIECTB J]AHO B BUJIE PACTBOPA C ONpe/elIeHHOM
MacCCOBOH JI0JIEN paCTBOPEHHOT' O BEILIECTBA;

Heopraﬂnqeclme BelleCTBaA U UX CBOMCTBA

91 yacos

- COCTABJISITh MOJIEKYJISIPHBIC H CTPYKTYpHBIE ()OPMYJIBI HEOPTraHUYECKUX BEIIECTB KaK HOCUTEed HHPOPMAIIH O
CTPOCHHH BEIIIECTBA, €T0 CBONCTBAX M MPUHAUISKHOCTH K ONPEIEIIEHHOMY KIIacCy COeIMHEHUH;

- XapaKTepu3oBaTb 3aKOHOMEPHOCTHU B UBMCHCHUHN XUMUYCCKUX CBOMCTB IIPOCTBIX BEIIECCTB, BOAOPOAHBIX
COEJMHEHUM, BBICIIUX OKCUJIOB U TUJIPOKCHUJIOB;

- IPUBOJUTH IIPUMEPBI XUMUYECKUX PEAKLIUM, PACKPBIBAIOIINX XapAaKTEPHbIE XMMUYECKHE CBOWCTBA
HEOPraHNYCCKNX BEICCTB N3YYCHHBIX KJIaACCOB C ILEJIBI0 UX I/IZICHTI/I(i)I/IKaI_[I/II/I H OOBSICHEHHS 00J1aCTH NPUMECHCHUSA
- YCTaHABJIMBATh TEHETUIECKYIO CBS3b MEXY KJIACCAMU HEOPTaHHMUYECKUX BEIECTB JUIsi 00OCHOBAHMS
NPUHIMITHATEHON BO3MOXHOCTH TIOTYYEHHUS HEOPTraHMIECKUX COCNUHEHUH 3a/IaHHOTO COCTaBa U CTPOCHHS,

- MOJIOUPAThH PEATreHTHI, YCIOBHS U ONPEACISITh IPOYKTHI peaKIni, MO3BOJISIONINX PEaTi30BaTh 1a00paTOpHbIE U
MIPOMBIIUICHHBIE CIIOCOOBI TIOMYUCHHS BAKHEHIIINX HEOPTaHMYESCKUX BEIIECTB;

- BBITIOJIHATH XUMUYECKH I dKCIIEPUMEHT 10 PACIIO3HABAHHUIO M TIOTYYCHHIO HEOPTaHMUYECKUX BEIIECTB,
OTHOCSIIIIUXCS K PAa3IIHYHBIM KJIACCaM COSTMHECHUI, B COOTBETCTBUH C TIPABWIIAMH U TIpHEMaMu 0e30MacHON paboTh
C XUMHUYECKUMU BEUIECTBAMHU U JIAOOPATOPHBIM 000PYA0BaHHEM;

- CAaMOCTOSITEIBHO IJIAHUPOBATH U MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI C COOIIOICHIEM TIPaBUIT Oe30MMacHON
paboTEHI C BelIeCTBAMH U JIA0OPaTOPHBIM 000pYIOBaHUEM;

XuMus 1 001eCTBO
9 yacoB

XHuMHSA U TEXHOJIOTHS
8 yacos

- 00OCHOBBIBATH MPAKTUYECKOE MCIIOIB30BAHNE HEOPTAaHMYECKIX BEIIECTB U MX PEAKIMil B IPOMBIIIIEHHOCTH 1
OBITY;

- KPUTUYECKH OIICHMBATH M HHTEPIIPETHPOBATh XUMUIECKYIO HH(POPMAIINIO, COAEPKALIYIOCS B COOOIICHUIX
CpencTB MaccoBoi HH(pOpMAIHH, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUS
€CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B IIEJISX BBISBICHUS OIIMOOYHBIX CYXKICHUI U (GOPMHUPOBAHUS COOCTBEHHOM
TIO3UIIHY;

- YCTaHABJIMBATH B3aMMOCBSI3H MKy (paKTaMH ¥ TEOpUEH, IPUINHOM U CIIEACTBUEM IIPU aHAIIN3E TPOOIEMHBIX
CHUTYaIMii 1 000CHOBaHMH PHHUMAEMBIX PEIICHUH Ha OCHOBE XUMHYECKHX 3HAHUIA;

- IPEICTABIIATH ITyTH PEICHHS TII00AIBHBIX TIPOOJIEM, CTOSIIHMX Mepe]] YeTOBEYECTBOM, U IIEPCIEKTHBHBIX
HaIlpaBJICHUH Pa3BUTUS XMMHYECKUX TEXHOJIOTHH, B TOM YHUCIIE TEXHOJIOTUI COBPEMEHHBIX MaTEPHAJIOB C
Pas3IMIHON (HYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPhS, IEPEPAOOTKU M yTHIIU3ALNH
MIPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

- CAMOCTOSITEIbHO IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI ¢ COOJI0IeHIEM PaBUIl Oe301acHON
paboThI ¢ BeleCTBAMH U JIA0OPATOPHBIM 000PYI0BaHHEM;




O0o01menne H cHCTEMATH3AN U 3HAHUH 110 KypCy
o0meit xumun 11 kiracca
5 yacoB

B pesynbraTe uzydyenus yueOHoro npeamera "Xumus" Ha ypoBHE CpeAHETo oOIIero 0opa3oBaHus:

BoInycKHUK HA YIJIy0JI€eHHOM YPOBHE HAYYHMTCS: - PACKPBIBATh HAa MPUMEPAX POJIb XUMHH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MUpa U B
MPAKTUYECKOH JEATEIILHOCTH YEIOBEKA, B3aMMOCBSI3b MEXIY XUMHEH U IPYTUMHU €CTECTBEHHBIMH HAayKaMu;

- WJUTIOCTPUPOBATH HA TIPUMEpaxX CTAHOBJICHUE U ABOJIIOIMIO OPTaHUYECKONH XUMHUH KaK HAyKH Ha PA3JIMYHBIX UICTOPUIECKUX ITANaX €€ Pa3BUTHUS;

- YCTaHABJIMBATh PUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY CTPOSHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB U TIEPUOTMUECKUM H3MEHEHUEM CBOMCTB XUMUYECKUX
AIIEMEHTOB U UX COCTMHEHHUH B COOTBETCTBHH C TTOJIOKEHUEM XHMHYECKHX 3JIEMEHTOB B TIEPHOIMUYECKON CHCTEME;

- aHAJIM3UPOBATH COCTAB, CTPOCHUE M CBOMCTBA BEIECTB, PUMEHSIS TTOJIOKEHHUSI OCHOBHBIX XMMUYECKHX TEOPUI: XUMHUECKOTO CTPOCHHUST OPTaHU YeCKUX
coequaenuii A.M. BytnepoBa, cTpoeHHsT aTOMa, XUMHYECKON CBSI3H, AIEKTPOIUTUYECKOH I CCOIIMAITNH KHCIIOT M OCHOBAHMIA;

- YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEKIY CBOHCTBAMHU BEIIECTBA M €r0 COCTABOM M CTPOCHHEM;

- IPUMEHSATH MPaBUJIa CHCTEMATUIECKON MEXTyHapOTHOH HOMEHKIIATYPhI KaK CPE/ICTBA Pa3IHUeHUs U UACHTH(QHUKAIIMN BEIIECTB 110 UX COCTaBY U CTPOSHUIO;
- COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIE (JOPMYITBI HEOPTraHMYECKHX M OPTaHWIECKHUX BEIIECTB KaK HOCHTEIEeH HHPOPMAIIUK O CTPOSHHUH BEIIECTBA, €T0
CBOMCTBAX M MPUHAUICKHOCTH K OTIPE/ICTICHHOMY KJIACCY COSAMHEHUIA,

- 00BSICHATDH MIPUPOJY U CITOCOOBI 00pa30BaHUS XUMUYECKOH CBSI3U: KOBAJICHTHOH (TIOJISIPHOM, HENOJSIPHOM ), HOHHON, METAJUTMYECKOM, BOJJOPOTHOM - € IIEJIbIO
OTIpe/IeIIeHUs] XHMMUYECKOW aKTUBHOCTH BEIIECTB;

- XapaKTepu30BaTh (PM3MUECKUE CBOICTBA HEOPTraHUYECKUX U OPraHMYECKUX BEIIECTB U YCTAaHABIMBATh 3aBUCUMOCTD (DU3HUECKHUX CBOMCTB BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PELIETKU;

- XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKUX CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHUH, BHICIINX OKCHIOB U TUAPOK CUIOB;

- IPUBOAUTH IPUMEPHI XUMUUYECKUX PEAKIUH, paCKPBIBAIOIINX XapaKTepHbIe XUMHUYECKHUE CBOIICTBA HEOPraHMYECKUX M OPTraHUYECKUX BEUIECTB U3yUEHHBIX
KJIACCOB C LEJbI0 UX UACHTU(PUKAIIMYN U 00BSICHEHHS 00JIaCTH TPUMEHEHUS;

- OIIpEeNIeNSITh MEXaHU3M PEAKIMH B 3aBUCMOCTH OT YCJIOBHI MPOBEICHUS PeaKIIMK U TPOTHO3UPOBATH BOZMOKHOCTh POTEKAHUI XUMUYECKHX PEaKInii Ha
OCHOBE THIIa XUMHUYECKO! CBS3H U aKTUBHOCTH PEAreHTOB;

- YCTaHaBIIMBATh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEUHEHUN OT XapaKTepa B3aUMHOIO BIUSHUS aTOMOB B MOJIEKYJIaX C IIEJIbIO
MIPOrHO3UPOBAHUS MPOJAYKTOB PEAKIIHH;

- YCTaHaBIIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH U CMEIICHUS XMMHYECKOTO PABHOBECHUS OT Pa3IMUHBIX ()aKTOPOB C LIETBIO OMpPeIeNICHUs
ONTHUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMHUUYECKUX MTPOLIECCOB;

- YCTaHaBIIMBATh TEHETHUUECKYIO CBSI3b MEXKIY KIaCCaMU HEOPTraHMYECKUX M OPraHUYEeCKHUX BEIIECTB ISt 000CHOBAH Hsl IPUHIIUITUATILHOM BOZMOKHOCTH
MOJIy4eHUSI HEOPraHUYECKUX U OPraHUYEeCKUX COCAMHEHUI 3aIaHHOTO COCTaBa U CTPOCHUS;

- MoA0UpaTh peareHThl, yCIOBHUS M OMPENENSITh MPOIYKThl PEAKIIHii, MO3BOISIONINX PEeaTn30BaTh 1a00PATOPHBIE U MPOMBIILIEHHbIE CIOCOOBI MOTY4YeHUS
BOKHEHIIIMX HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB;

- OTIPENIeNSITh XapaKTep Cpebl B pe3yabTaTe TUAPOIN3a HEOPTaHMUECKUX U OPraHUYECKUX BEIIECTB U MPUBOIUTH MPUMEPHI THAPOJIH3a BEIIECTB B IOBCEAHEBHOM
KHU3HH YelloBeKa, OMOIOrnYecKuX OOMEHHBIX MPOLECCaX U MPOMBIIIIICHHOCTH;

- PUBOAUTH IPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUi B IPUPO/IE, MPOU3BOICTBEHHBIX MPOIECCAX U KU3HEIEATEIIbHOCTH OPraHU3MOB;

- 000CHOBBIBAThH MPAKTUYECKOE UCTIONB30BAHNE HEOPTAaHUYECKUX M OPTaHUYECKUX BEIUIECTB M UX PEAKIIHI B MPOMBIIINIEHHOCTH U OBITY;

- BBITIOJIHATH XUMHUYECKUHN IKCIIEPUMEHT TI0 PACTIO3HABAHUIO U TIOTYYSCHUIO HEOPTAHUUECKUX U OPTaHUYECKUX BEIECTB, OTHOCSIIUXCS K pa3IMIHBIM KIaccaM
COEIMHEHUH, B COOTBETCTBUU C MPaBUJIAMH U TpHeMaMu 0e30TmacHO# paboThl ¢ XMMHYECKUMHU BEIIECTBAMH U Ja00PaTOPHBIM 000PYAOBAHHUEM;




- MPOBOIUTH PACUYETHl HA OCHOBE XMMHYECKUX (POPMYI U YPaBHEHHH peakluii: HaX0XkKJICHUE MOJIEKYIIPHON (POPMYIBI OPTraHUIECKOTO BEIIECTBA TI0 €r0
MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTaB, UJIU 10 MPOJAYKTaM CTOPaHMs; pacueThl MACCOBOM J10JIM (MACChl) XUMUUYECKOTO COCTUHEHUS B
CMECH; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUHU, €CITU OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); PaCYeThl MaCCOBOM HITH
00BEMHOM JTOJM BBIXOJIA TIPOAYKTA PEAKIIUHA OT TEOPETUUYECKU BO3MOIKHOTO; pACUEThI TEIJIOBOTO Y (eKTa peakinu;, pacueThl 00bEMHBIX OTHOIICHUH Ta30B MPHU
XUMHYECKUX PEAKIUAX; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) IPOAYKTA PEAKIIMH, €CITH OJHO U3 BEIIECTB JJAHO B BHJIC PACTBOPA C OIMPEICICHHON
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA;

- UCTOJIb30BaTh METO/Ibl HAYYHOTO TIO3HAHUS: aHAJIU3, CHHTE3, MOICTMPOBAHNE XUMHUECKHUX MTPOIIECCOB U SIBJICHUH - IPHU PEIICHUN YIeOHO-HCCIIE0BATEIIbCKUX
3a/1a4 10 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIYUYEHHUS M PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

- BJIAJICTH MPaBUIaMH O0€30TIaCHOTO OOpaIeHus C €IKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUW;

- OCYIIECTBJIATH MOUCK XUMHUUYECKOH HH(POPMAIIHH TT0 Ha3BAaHUAM, HICHTU(PUKATOpAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

- KPUTHYECKHU OI[CHUBATh U HHTEPIPETUPOBATH XUMHUUECKYIO HH(OPMAITUIO, COACPKAIIYIOCS B COOOMICHUSX CPEJCTB MacCOBOM MH(O pMaIllH, pecypcax
NHuTtepHeTa, HaAyYHO-TIOMYISIPHBIX CTAThsIX C TOYKU 3PEHUSI €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B LIEJSAX BBISIBICHUS OIIMOOYHBIX CYKJICHUU U POPMUPOBAHUS
COOCTBEHHOI ITO3UIIHH;

- YCTaHABJIMBATh B3aMMOCBSI3M MEXKy (DakTaMu U TEOPHEH, MPUIMHON U CIEACTBUEM TIPH aHAIU3E MPOOJIEMHBIX CUTYalluidi 1 000CHOBAHUH MPUHUM a€MbIX
pELIeHNI HAa OCHOBE XMMHUYECKUX 3HAHUN;

- TIPEJICTABIIATH MYTH PEIICHUS TI100aTbHBIX TPOOJIEM, CTOSAIIUX MEePe]] YeTOBEYECTBOM, U MEPCIICKTUBHBIX HAMIPABJICHUIN Pa3BUTHS XUMUYECKUX TEXHOJIOTHH, B
TOM YHCJI€ TEXHOJIOTHI COBPEMEHHBIX MAaTEPHAJIOB C PA3IMYHON (DYHKIIMOHATHLHOCTHIO, BO3OOHOBIISIEMBIX HICTOYHUKOB CBHIPhS, IEPEPAOOTKH U YTUITU3AIIH
MIPOMBIIIJICHHBIX U OBITOBBIX OTXOIOB.

BpinyckHUK Ha yriy0JileHHOM YPOBHeE MOJYYUT BO3MOKHOCTb HAYYHUTHCS:

- popMyIHpOBaTH 1IEJIb UCCIIEI0BAHMS, BEIABUTATh U MPOBEPATH SKCIIEPUMEHTAIbHO TMIOTE3bl 0 XUMUYECKMX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa U
CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XMMHUECKHUE PEAKINH, O XapaKTepe U MPOAYKTaX pa3IMuHbIX XUMUYECKUX PEaKIIHii;

- CaMOCTOATEJIHHO IIAHUPOBATH U MPOBOJAUTH XUMHUUYECKUE IKCIIEPUMEHTHI ¢ COOTI0CHUEM MTpaBIl 6e30MacHOM paboThI ¢ BeIeCTBAMH U J1a00paTo pHBIM
000pyI0oBaHUEM;

- UIHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUHU BEIECTB, MOJYUYEHHBIE C TOMOLIBI0 COBPEMEHHBIX (PM3UKO-XUMUYECKHX METOJIOB;

- OIMCBIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO- MEXaHUYECKHUX MPEJICTABICHUI O CTPOCHUHU aToMa Ui 0OBSCHEHUS pe3ylIbTaTOB
CHEKTPaJIbHOI'O aHAJIN3a BEILECTB;

- XapaKTepU30BaTh POJIb a30TOCOACPKAIIUX IeTEPOUKINUESCKIX COSTUHEHUI 1 HYKIIEMHOBBIX KUCIOT KaK BaXKHEUIITNX OMOJIOTMYE€CKU aKTUBHBIX BEILIECTB;

- IPOrHO3UPOBATH BO3MOKHOCTh IMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, JIEKAIUX B OCHOBE MPUPOIHBIX U MPOU3BOJCTBEHHBIX MIPOLIECCOB.



