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l. IHosscHuTeIHLHAA 3aANMMUCKA

PaGouas mporpamma coctaBieHa Ha OCHOBE:

e OenepanbHBIN TOCYIapCTBEHHBIA 00pa30BaTEIbHBIN CTAHAAPT CPpeAHEro o0mero oopazoBanus (yTB. MpUKka3oM MUHUCTEPCTBA 00pa30BaAHUS U
Hayku PO ot 17 mas 2012 r. N 413). [Tlongnyskt 6 uzmened ¢ 7 aBrycra 2017 r. - [Ipuka3 Muno6puayku Poccun ot 29 utons 2017 r. N 613

e  ®denepanbublii 3akoH PO ot 29.12.2012 Ne 273-03 "O6 obpazoanuu B Poccuiickoit deneparumy, cT. 2, 1. 9.

e [IpumepHOii OCHOBHOI 00pa3oBaTeNbHONW MHPOrpaMMBI CpeIHEro oOIIero oOpa3oBaHUS ONOOpEeHHOW pelieHueM QeneparbHOoro y4eOHo-
METOANYECKOTO 00BEIUHEHNS 110 001IeMy 00pa3oBaHuI0 (MpoTokos oT 28 uroHs 2016 r. Ne 2/16-3).

e Pabouas nporpamma coctaBieHa Ha ocHoBe DenepanbHoro I'ocymapcTBeHHOro 00pa30BaTENbHOIO CTaHAApTa, MPOTPaMMbl MO XUMHU IS
00111€00pa30BaTENBHBIX IIKOJI. TIOJHOCTHIO OTPAKAIOIIEH COJepKAHNE TIPUMEPHON TIPOTPAMMBI.

® TIOJIOKEHHMsI 0 pabouel mporpamme ydeOHoro npeamMera neaarora, peanusytomiero @I'OC BToporo mokojaeHus;

e yyeOHOro miana MOY «COIll» ¢. MopauHo;

e Ha ocHOBe yueOHmKa: ["abpuensn O.C. Xumus 10-11 knacc: yueOHUK a1 0011e00pa3oBaTeIbHBIX yupexaeHui (0a30BbIil ypoBeHb). M. JIpoda
2019.

B cucreme ectecTBeHHO-HAy4YHOTO 00Opa30BaHUS XUMHS KaK y4eOHBIM MpeaMeT 3aHMMaeT Ba)KHOE MECTO B TO3HAHHMM 3aKOHOB MPHUPOJIBI,
(GbOopMUPOBaHUN HAYYHOM KapTUHBI MUpPA, XUMHUYECKOW TPAaMOTHOCTH, HEOOXOIUMOM sl TOBCEAHEBHON KM3HU, HABBIKOB 3[I0POBOTO M OE30MacHOT O
JUTSL 9eJIOBEKA M OKPYKAFOIICH ero cpesibl 00pas3a KU3HH, a TAK)Ke B BOCITUTAHUH SKOJIOTHICCKON KYJIBTYPHI, POPMUPOBAHHH COOCTBEHHOH TTO3HIIMHA T10
OTHOILIEHUIO K XUMUYECKOW MH(POpMALIUH, OIydaeMON U3 pa3HbIX HICTOYHHUKOB.

YcmemHocTs N3YUCHUA y‘-IGGHOI‘O npeaMeTa CBdA3aHa C OBJIAACHUCM OCHOBHBIMU IIOHATHAMHW XWUMHWHU, HAYYHBIMU (I)aKTaMI/I, 3aKOHaMu,
TEOPHUSAMHU, TIPUMEHEHHUEM TIOTYYCHHBIX 3HAHUH MPH PEHICHUH MPAKTUYECKUX 3a]1a4.

B cootBercTtBUM ¢ ®I'OC COO XuMus MOKET U3ydaThbcsi Ha 6a30BOM YPOBHE.

N3yyenne xumuu Ha 0a30BOM YPOBHE OpPHEHTHPOBAHO Ha obOecmedyeHne oO0Ieo0pa3oBaTebHON W OOMIEKYIbTYpPHOW IMOATOTOBKH
BBIITYCKHHKOB.

Co,uepxcaHI/Ie 6a30130ro KypCa MO3BOJIKICT PACKPbBITHL BCAYIIHUEC HWACH W OTACIBbHBIC TIOJIOKCHHA, BaXHBIC B IIO3HABATCIILHOM U
MHPOBO33PEHYECKOM OTHOIICHHH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT COCTAaBa M CTPOCHUS; 00YCIOBICHHOCTh TPUMEHEHHS BELIECTB UX CBONCTBAMHY,
MaTepHUaIbHOE €IMHCTBO HEOPTaHWYECKUMX M OPraHMYeCKUX BELIECTB; BO3PACTAIOLIasl pOJib XMMHHM B CO3JaHHM HOBBIX JIEKApCTB U MaTEpUaJIOB, B

SKOHOMHUH CBIPBS, OXPaHE OKPYKAIOILEH CPEJIbI.


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

W3yuenue mpenMera «XUMHsS» B 4acTH (OPMHUPOBAHUS y OOYYAIOMIMXCS HAYYHOTO MHPOBO33PEHUS, OCBOEHUS OOILICHAYYHBIX METO/OB

IMMO3HaHU, a TAKIKC MNPAKTHUYCCKOI0 MPUMCHCHHA HAYYHBIX 3HAaHHI OCHOBAaHO Ha MCXKIIPCAMETHBIX CBA3AX C MPEAMCTAMU obnacrel C€CTCCTBCHHBIX,

MAaTCMaTUYCCKUX U T'YMAHUTAPHBIX HAYK.

I/ISY‘ICHI/IG XHUMHUHU HA YPOBHE CPECAHETO O6IJ.I€FO 06p330BaHI/IH HaIIpaBJICHO HA JOCTHIKCHHUC ueneﬁ;

OCBOCHHE 3HAHMHA O XHMHUYECKOW COCTABJSIOIICH €CTECTBEHHO-HAYYHOH KApTHHBI MHUpPA, BAKHEHININX XHMHUCCKHX MOHSATHIX, 3aKOHAX H
TEOPHSIX;

OBJIAJICHUE YMEHUSIMH MIPUMEHSTH MOJYyUYEHHbBIC JaHHBIC /I OOBSICHCHHS Pa3HOOOPA3HBIX XUMHUCCKUX SBJICHUN U CBOMCTB BELICCTB, OI[CHKH
POJIM XMMHHU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTHI U TIOJYYEHUH HOBBIX MATEPHAJIOB;

pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB M HWHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B IMPOIECCE CaMOCTOATEIBHOTO TMPUOOPETEHHS XUMHYECKUX
3HAHUI C UCTIOIB30BAHUEM PaA3IMYHBIX HCTOYHUKOB HH(OPMAIHH, B TOM YHCIIe KOMITBIOTEPHBIX;

BOCIUTaHHE YOCKICHHOCTH B IMO3UTHBHOW POJIM XHMHUH B JKH3HH COBPEMEHHOI'O OOIIECTBAa, HEOOXOJUMOCTH XHMHYECKH TPAMOTHOIO
OTHOILIEHHS K CBOEMY 3/I0POBBIO M OKpPY’KaloOIei cpere;

NPUMEHEHHE TIOJTYYCHHBIX 3HAHUW M YMEHHH JJIsi O€30MaCHOrO MCIOJB30BaHUS BEIIECCTB M MATEPHAJIOB B OBITY, CEIBCKOM XO3SIMCTBE U HA
MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a/1a4 B MOBCEJIHEBHON JKH3HHU, MPEIYNPEKICHHS SBJICHUHN, HAHOCAIIMX BPEIl 370POBBIO YETIOBEKA U

OKpY>Kalolleu cpeae.

B cootBerctBUM C¢ TpeboBaHMsMH DenepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CpPEeJHEro oOpa3oBaHUs MpPEeaMET «XHMUS»

uzyuaetcs ¢ 10-ro mo 11-i knacc. [{nsa peanuzanuu padoueit nporpammsl B yue6HoM tane MOY «COIL» ¢. MopauHo o01iee KOoIU4ecTBO YPOKOB B

Henemto ¢ 10-ro mo 11-if kmacc coctaisier 2 vaca ( 10-i-11-if kmaccesr — o 1 acy B Henento). Beero 68 vacoB 3a kypc u3ydeHus. YueOnslii ron B 10

paccunTtan Ha 34 Henenu u 11 kitaccax paccuntad Ha 34 Heleu.

JInuHOCTHBIE, MeTaNpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTaThl 0CBOEHHUS YUeOHOro npeaMeTa « XUMHUSD».

OOyueHue XUMHHM B CpeAHel MIkose Ha ©0a30BOM YpPOBHE IO JaHHOMY KypCy CIOCOOCTBYET JOCTHIKEHHIO OOYYalOIIMMUCS CIEIYIOIIUX

JIUYHOCHIHbBIX PE3Y/IbH AN 08 .



1)

2)

3)

4)

1)

2)

3)
4)

YyBCTBA F'OPJIOCTU 32 POCCUICKYI0O XUMUYECKYIO HAYKY M OCO3HAaHHUE POCCUMCKOMN Ipa)IaHCKOW UACHTUYHOCTU — 8 YeHHOCHHO-0PUeHMAaYUOHHOU
cghepe,

0CO3HAaBaTh HEOOXOUMOCTh CBOEH MO3HABATEIBHOM JEATEIBHOCTH U YMEHHE YIPABIATH €10, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO Ha
NPOTSDKEHUM BCEH JKU3HU; MOHMMAaHUE Ba)KHOCTH HEMPEPBIBHOTO 00pa3oBaHUS Kak (akTopy YCHEUHON mpodeccnoHaabHOM M 0OIIeCTBEHHOMH
NEeSITENIbHOCTH; — 6 no3HagamenbHou (KOTHUTUBHOM, HHTEIIEKTYalbHOM) chepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHINIEH 00pa30oBaTeIbHON TpaeKTOpuH Win chepbl mpohecCHOHAIBHON NEATEIBHOCTH — 6 MpPy008oll
cghepe;

HENPUATHE BPEIHBIX MPUBBIYEK (KYpEHUs, YIIOTPEOICHHUS aJIKOT0Jisi 1 HAPKOTUKOB) HA OCHOBE 3HAHUM O TOKCHYECKOM U HAPKOTUYECKOM JEUCTBUU
BEIIECTB — 6 chepe 300posvechepedicens i 6e30nacHo20 00paza HeusHu,

Memanpeomemnvimu pe3yivmamamu 0OCBOCHUS BITYCKHUKaMH CPEIHEH IIKOJIBI Kypca XUMUU SIBISIOTCS:

UCnob306anue OCHOBHBIX METOJOB MO3HaHUs (ONpesesieHue UCTOYHUKOB Y4eOHOM M HaydHOH MH(pOpMaluy, MolydeHue 3Toil uHpopmamnuu, eé
aHau3, ¥ yMO3aKJIIOUEHHs Ha €r0 OCHOBE, U3TOTOBJICHUE U MPE3eHTALNs HHPOPMAIIMOHHOTO POIYKTa; MPOBEICHUE KCIIEPUMEHTA, B TOM YHCIIE
U B IpOIECcCEe HCCIeN0BaTEeIbCKONW NEATeIbHOCTH, MOJICIMPOBAHUE H3ydaeMbIX OOBEKTOB, HAONIOJEHHE 33 HMMH, UX H3MEpeHue, (ukcanus
PE3yIAbTATOB) U UX NpuUMeHeHue sl TOHUMaHUsI pa3IHYHBIX CTOPOH OKPYXKAIOIIeH 1eHCTBUTEIbHOCTH;

61a0eHue OCHOBHBIMHM HHTEJUIEKTYyaJIbHBIMU OlepalusMu (aHajdu3 U CHUHTE3, CPAaBHEHHWE U CHCTeMaTu3alus, 0000IleHHe M KOHKpETHU3allus,
KjIaccu(uKanus ¥ MOWCK aHAJIOTOB, BBIABICHHE MPUYMHHO-CIEICTBEHHBIX CBs3eHd, (OPMYyTHpOBKA THUNOTE3, WX IMPOBEpKa u (HOPMYIHPOBKA
BBIBOJIOB);

no3Hanue 00bEKTOB OKPYKAIOIIETO MUpPA B IJIaHE BOCXOXKJEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIEero Yyepe3 YacTHOE K eAMHUYHOMY);

CcnocobHOCMb BBIJIBUTATH UIEW U HAXOJUTh CPEICTBA, HEOOXOIUMBIC JIJISI UX IOCTHKCHUS;

5) ymenue GopMyaHpOBATH IETH M ONPEACTATh 33Ja4ll B CBOCH MO3HABATEILHON JEATEIBHOCTH, ONMPEACISATh CPEACTBA IS JOCTHXKCHHS IIeed U

6)

pelieHus 3a1ay;
onpedenams PazHOOOpa3Hble WCTOYHUKU TMONYyYEHHUS HEOOXOIMMON XUMHUYECKOW WH(OpMAIMM, YCTAaHOBJICHHE COOTBETCTBUS COACPKAHUS H

¢dbopMbI ipecTaBieHUss UHHOPMAITMOHHOTO MPOAYKTa ayAUTOPHH;



7) ymeHue TPONYKTHBHO OOIIATBCS M B3aUMOJCHCTBOBATH B IIPOLECCE COBMECTHOH JESTENbHOCTH, YYMTBHIBATh IMO3UIMU APYIUX YYaCTHUKOB
TesITeTbHOCTH, YPPEKTHBHO pa3pemarb KOHPIUKTHL,

8) ecomoerHocmb K KOMMYHUKAIMU (TPEICTABISTh PE3YJIbTaThl COOCTBECHHOW IMO3HABATEIBHOM IESATEIBHOCTH, CIBINATh M CIYIIATh ONIIOHEHTOB,
KOPPEKTHPOBATh COOCTBEHHYIO MO3UIIMIO);

9) ymeHue WCHOIB30BATh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX TexHosoruid (mamee — WKT) B pemieHMH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OpraHM3allMOHHBIX 3aJady ¢ CcOONIIoJIeHHEeM TpeOOBaHMN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus1, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOW OE3011aCHOCTH;

10) gradenue A3IKOBBIMH CPEACTBAMH, B TOM YHCIIC U S3bIKOM XUMHUU — YMEHHE SICHO, IOTHYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUS, HCIIOIb30BaTh
a/IeKBaTHBIE S3bIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIE (XUMHUECKUE 3HAKHU, (POPMYJIIbl U YPAaBHEHHUS).

Ilpeomemnvimu pesyromamamu M3ydeHUs: XMMUU Ha 0a30BOM YPOBHE Ha CTYNEHHU CpeJHEro oOIIero oOpa3oBaHMs SBIAIOTCA CIEAYIOLIUE
pe3yNbTaTHI.

|. B no3naBartenbHO¥ cdepe:

1. suanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BXHEHIIINX TEOPUH Kypca OpraHUueCKOr u 00IIei XHMuUH,

2. ymeHue HaAOIIOAATh, ONUCHIBATh, (PUKCHUPOBATh PE3yJbTaThl U J€JIaTh BbIBOABI HA OCHOBE JEMOHCTPALIMOHHBIX U CaMOCTOSTENIBHO MPOBEIEHHBIX
9KCIIEPUMEHTOB, UCTIOJIB3YS JIsl 3TOTO POAHOM (PYCCKHI UM MHOM) SI3BIK U A3BIK XUMUMU;
YMeHue KIIacCU(PHUINPOBATh XUMHUYECKUE HIIEMEHTHI, TPOCTHIE BEIIECTBA, HEOPraHMYECKHE U OPTaHUYECKUE COSAMHEHUS, XUMUIECKHE MTPOIIECCHI;

4. ymenue XapaKTEepH30BaTh OOIIME CBOWCTBA, MOJYyYCHHE M NMPUMEHEHHE HW3YYEHHBIX KJIACChl HEOPTaHWYECKHX U OPraHUYECKHX BEIIECTB M UX
BAKHEWILINX MPEJICTaBUTEIICH;

5. onucvleamb KOHKPETHbIE XUMUUYECKHE PEAKIIMH, YCIIOBHSI X IPOBEJCHHS U YIPABICHUSI XUMHUUECKUMH MIPOLIECCAMU;

6. yMeHue IPOBOIUTH CAMOCTOSTEIHHBI XUMHUYECKHN SKCIIEPUMEHT M HAOIIOATh JIEMOHCTPALMOHHBIA SKCIIEPUMEHT, (PUKCHPOBATH PE3YyNIbTaThl U
JIeN1aTh BBIBOJBI U 3aKJIFOUEHUS IO PE3yJIbTaTaMm;

7. npocnosuposams CBOWCTBA HEU3YUYEHHBIX BEILIECTB [0 aHAJIOTUU CO CBOMCTBAMM M3YUYEHHBIX HA OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEH;

8. onpedensimb UCTOUHUKN XUMHUUYECKON MH(OpMaLuy, nostyyaTs €€, IpOBOIUTh aHAJIN3, U3rOTaBINBAaTh MH(MOPMALIMOHHBINA IPOAYKT U NPEACTABIATH

€ero;



9. ymemsv nonvzosamuvca oOA3aTeNbHBIMU CHPAaBOYHBIMU Marepuanamu: [lepumonnyeckoil cuctemoir xumudeckux snemenTtoB JI. M. Menneneesa,
TabnuLel pacTBOPUMOCTH, JIEKTPOXUMHUUECKUM PSIAOM HaNpsSKEHUM METaIIOB, PSIOM 3JIEKTPOOTPULIATEIbHOCTH — JJISl XapaKTEPUCTUKU CTPOECHMUS,
COCTaBa U CBOMCTB aTOMOB XMMHUYECKHX 31eMeHTOB |—IV nepno10B 1 00pa30BaHHBIX UMU IPOCTHIX U CIOKHBIX BEILIECTB;

10. ycmanosnenue 3aBUCUMOCTH CBOWCTB M NMPUMEHEHHs Ba)KHEHIINX OPraHUYECKUX COEIMHEHMH OT MX XMMHMYECKOr'O CTPOEHHS, B TOM YHUCIIE U

00YCIIOBJICHHBIX XapaKT€POM 3TOT0 CTPOEHUs (TpeesIbHBIM WU HeTPeAeNIbHBIM) U HATMYHeM (PYHKIMOHAIBHBIX TPYIIIL;
11. mooenuposanue MONEKYIl HEOPTAHUUECKUX U OPTAaHUYECKHUX BEIECTB;
12. nonumarnue XMMHUYECKON KaPTHHBI MHPA KaK HEOTHEMJIEMOM YacTH IEJIOCTHOW HAYIHOUW KapTHHBI MUPA.
. B neHHOCTHO-OpMeHTALMOHHOI cepe — dopMupoBaHre COOCTBEHHON MO3MIMHM INPH OLEHKE MOCIEACTBUN I OKpYXKAroIled Cpeisl
JeSITEIbHOCTH YeJIOBEKa, CBI3aHHOM C MIPOU3BOJICTBOM U NMEPEPabOTKON XUMUYECKHUX MPOJIYKTOB;

I1. B TpynoBoii chepe — nposedenue XUMUIECKOTO SKCIICPUMEHTA; pa3zeumue HABBIKOB YY€OHOW, TPOCKTHO-UCCIIEI0BATEIHCKON U TBOPUYECKOM
JESITEeTLHOCTH TIPH BHIITOJIHEHHH WHAWBUAYAIBHOTO MTPOEKTA 110 XUMHH;

IV. B cdepe 310poBOro odpasa :ku3Hu — cobO.1i00enue npaBui 0€30macHoro o0paieHus ¢ BEIeCTBAMH, MaTepHallaMi; OKa3aHUE MEePBOM ITOMOIIH
IIPU OTPABIICHUSX, OKOTaX W TPaBMax, IMOJYUYEHHBIX B pe3yJibTaTe HapyIIEHUS MPaBUJI TEXHUKH O€30MacCHOCTU IpU paboTe ¢ BEIIecTBaMH U

J1a00paTOPHBIM 000PYTOBAHUEM.

B pe3yabTare n3yueHunst y4eOHOro npeamera «XuMHsD> Ha YPOBHe Cpe/lHero odmero o0pa3oBaHus:
BoinmyckHuK HAa 0230BOM YPOBHE HAYYMTCSH:

—  packpbIBaTh Ha MPUMEPAX POJIb XUMHH B (POPMHPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA U B IPAKTHUYECKOMN 1€ITETbHOCTH YETIOBEKa;

—  JIEMOHCTPUPOBATh HA MPUMEPAX B3AUMOCBS3b MEXKIY XUMHUEU U IPYTUMU €CTECTBEHHBIMA HaYKAMU;

—  packKpbIBaTh Ha MPUMEpPaAX MOJOKEHUS TEOPUU XUMUYECKOTO cTpoeHust A.M. bytiepona;

— moHuMath Qusudeckuii cmpicn [lepuogmueckoro 3akona J[.J. MenaeneeBa U Ha €ro OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB XMMHYECKUX
AJIEMEHTOB M 00Pa30BaHHBIX UMU BEIIECTB OT IEKTPOHHOTO CTPOCHUSI AaTOMOB;

— 00BACHATH MMPUYHUHDBI MHOFOO6pa3I/I${ BCIICCTB HA OCHOBC 06H_II/IX Hpe,Z[CTaBJ'IeHI/Iﬁ 00 ux cocTase U CTPOCHHU;



—  NPUMEHATH IPaBUIIA CUCTEMATUYECKON MEXTyHApOJHON HOMEHKJIATYphl KaK CPEACTBA PA3JIMYEHUS U UIEHTU(DUKALNY BEIIECTB M0 UX COCTaBY
U CTPOEHHUIO;

—  COCTaBIISITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (DOpPMYIJIBI OPraHMYECKHX BEUIECTB KaK HOCUTENeHl MHGpOpMAalMd O CTPOSHHH BEIIECTBA, €0
CBOMCTBAX M MPUHAMJIEHKHOCTHU K ONPEACICHHOMY KJ1acCy COEIUHEHUI;

—  XapaKTepHu30BaTh OPraHUMYECKUE BELIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBaM, YCTaHABIMBATh NPUUYMHHO-CIEACTBEHHBIC CBSI3U MEXIY
JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

—  TPUBOJUTH NMPUMEPHl XUMHUYECKUX PEAKIWH, PACKPBIBAIOUINX XapaKTEPHBIE CBOWCTBA THIMYHBIX TPEACTABUTENCH KIACCOB OPraHUYECKHX
BEIIIECTB C LIETbI0 UX UACHTU()UKALMU U O0BSICHEHUS 00JIACTH IPUMEHEHHUS;

—  NPOTHO3MPOBATH BO3MOXKHOCTb MPOTEKaHMS XMMUYECKHX peakliil Ha OCHOBE 3HaHUI O TUIIAX XUMUYECKOH CBSI3U B MOJIEKYJIaX pEareéHTOB U UX
PEaKIIMOHHON CITIOCOOHOCTH;

—  HUCHOJIB30BaTh 3HAHUS O COCTABE, CTPOEHUH U XMMHUYECKHX CBOMCTBAX BEIIECTB JIsl 0€3011aCHOTO MPUMEHEHHS B IPAKTUUECKON JAESTEIbHOCTH;

— TPUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOIB30BAHUSA MPOAYKTOB MEpepabOTKH HEeYTH U NPUPOJHOTO Ta3za, BBICOKOMOJEKYISPHBIX
COEMHEHUH (MOTMATUIICHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—  NPOBOAMTH ONBITHI I10 PACIIO3HABAHUIO OPIaHUYECKHUX BELIECTB: NIMLEPHUHA, YKCYCHON KHCIIOThI, HEIIPEACIIBbHBIX XKHUPOB, TIFOKO3bI, KpaxMasia,
OeJIKOB — B COCTaBE MUILEBHIX MPOAYKTOB U KOCMETHUECKUX CPECTB;

—  BJaJETh IpaBWJIaMU U IpUeMaMu 0€30MacHON paboThl ¢ XMMUYECKUMH BELIECTBAMU U J1a0OPaTOPHBIM 000PYAOBAHHUEM;

—  YCTaHaBJIMBATh 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM pEaKUUd U CMELICHHS XHMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PAaKTOPOB C IIEIBIO
OIpeJIeIeHUs] ONITUMAJIbHBIX YCIOBUHM MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

—  NPUBOJUTH IPUMEPHI TUAPOIIN3a COJNIEH B IOBCEIHEBHON KU3HU YETIOBEKA;

— TOPUBOJUTH HPHUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI B MPUPOJE, MPOU3BOJCTBEHHBIX MpoOIECCaX U KU3HEAEATEIbHOCTU
OpPraHHU3MOB;

—  NPUBOJUTH MIPUMEPHI XUMHUYECKUX PEAKINN, pACKPHIBAIOIINX OOIIMe XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIIJIOB;

—  TNPOBOAMTH PACUETHI HA HAXOXKAECHUE MOJEKYIAPHOU (POPMYIIBI YIiIeBOOPOIA MO MPOIYKTaM CTOPAHUS U MO €r0 OTHOCUTEIBHOH INIOTHOCTU U

MAaCCOBBIM JOJIAM 3JIEMEHTOB, BXOOAIIHNX B €0 COCTAaB,



—  BJIQJETh IPaBUIAMHU OE€30IIaCHOTO OOpaIleHHsl ¢ €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMU OBITOBOM XUMUHU;

—  OCYIIECTBIISITh NOUCK XUMUYECKOW MH(POPMALIUY IO HAa3BaHUAM, UJIEHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEILLECTB;

—  KPUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH XUMHUYECKYIO MH(POPMALNIO, COAEPKAIIYIOCS B COOOIIEHUSAX CPEICTB MacCOBOW MH(pOpMAINY,
pecypcax HWHTepHeTa, HAay4yHO-NOMYJSPHBIX CTAThIX C TOYKM 3PEHUS] E€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJAX BBISBICHUS OLIMOOYHBIX
CYXJIeHUH 1 GOPMHUPOBAHUS COOCTBEHHOM MO3ULINH;

—  TPEICTaBIATh MYTH PEIICHUs II00albHBIX MPOOJEM, CTOSIIUX MEPe]] YEIOBEYECTBOM: IKOJIOIMUECKHUX, SHEPTeTUUYECKHUX, ChIPhEBBIX, U POJIb
XMMUH B PEIICHUH dTHX POOIIEM.

BbinmyckHUK HAa 0230BOM yPOBHE IOJYYHT BO3MOKHOCTh HAYYHUTHCH:
—  WWIOCmMpupo8amv HA NPUMEPAX CMAHOGNEHUEe U IB0IOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX IManax ee

paseumusi;

—  UCNONb308aMb MemoObl HAYYHO20 NO3HAHUS NPU 8bINOJIHEHUU NPOEKMO8 U YUEOHO-UCCIe008aMENbCKUX 3a0ad NO U3YUEHUIO C8OLICME, CHOC0D08
NOAYYeHUs. U PACNO3HABAHUS OP2AHUYECKUX 8eUjeCnE;

—  00vACHAMb NPUpPOOy U CNOcobbl 00pPA308AHUS XUMUUECKOU C6A3U. KOBANEHMHOU (NOJAPHOU, HENONAPHOL), UOHHOU, MemaniluiecKol,
8000POOHOI — C Yeblo onpedeieHUs XUMUYeCKOl aKkmugHOCMU 8elecms;

—  YCMAaHaenueams 2eHemudecKylo C653b MeHcOy KIAccamu op2aHudeckux ewecma 0t 000CHO8AHUSA NPUHYUNUATLHOU 803MOICHOCMU NOJIYYEHUS
OpP2aHU4eCcKUx coeOuHeHUll 3a0aHH020 COCMAsa U CMpOoeHUsl;

—  YCMaHaenueamyv 63auMOCEaA3U MeHcoy akmamu u meopueti, NPUYUHOU U CIe0CMEUeM Npu anaiuze npoOIeMHbIX CUmyayuti U 060CHO8AHUU

NPpUHUMAaemMblx pemeﬂud HA OCHOBE XUMUYECKUX 3HAHUI.

Conep:xkanue y4yeOHOro npeamera

10KJIACC.
ba3oBblii ypoBeHb

OCHOBBI OpraHu4YecKol XUMHUM
[losiBneHue u pa3BUTHE OPraHMYECKON XMMHUHU KakK Hayku. [IpenmeT opranndeckoit XumMmun. MecTo ¥ 3Ha4YeHUEe OpraHNYeCKON XUMHH B CUCTEME

CCTCCTBCHHBIX HAYK.



XHWMHUYECKOE CTPOCHUE KaK MOPSAIOK COEIMHEHHSI ATOMOB B MOJIEKYJIE COIUIACHO UX BaJ€HTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPUN XUMUYECKOTO
CTpOCHHUS OpraHuueckux coeauHeHuit A.M. BytinepoBa. YriaepoHblil CKeJIeT OpraHu4ecKoil MoJieKyibl. KpaTHOCTh XUMHUECKOM CBSI3U. 3aBHCUMOCTD
CBOWCTB BEIIECTB OT XMMHUYECKOT'O CTPOEHUs MosieKyil. M3omepus u uzomepsl. [lonstue o pynkunonansHoi rpymnne. [IpuHuns! kinaccupukanim
OpraHMYeCKUX coeAnHeHuid. CucTeMaTHuecKast MeXIyHapO Hass HOMEHKJIATypa U MPUHIIUITBEI 00pa30BaHUs HA3BaHUN OPTAaHMYECKUX COSIMHECHHUIA.

Anxanbl. Cmpoenue monekynvl memana. I'omonorndeckuid psjg ankaHoB. ['omonoru. Homenkiarypa. M3omepust yriepoaHoro ckesiera.
3aKOHOMEPHOCTU M3MEHEHUS (PU3NIECKUX CBOMCTB. XMMUYECKHUE CBOWCTBA (Ha MPUMEPE METaHa M dTaHA): PEaKIUK 3aMelIeHUs (TaJloreHUpOBAHUE),
JNETUIPUPOBAHMSI KaK CIIOCOOBI MOJTYYEHHS BAXKHEUIINX COEIMHEHUI B OPraHUYecKOM cHHTe3€e. [ opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UICTOYHHMKOB
TEIUIa B MPOMBIIUIEHHOCTH 1 OBITY. Haxoxnenue B mpupoje u MpUMEHEHHE aJIKaHOB. [loHamue 0 YukioaiKaHax.

Ankenbl. Cmpoenue monekynvl smuiena. I'omonorndaeckuit psja ankeHoB. Homenkiatypa. M3omepust yriiepogHOro CKeNeTa U MOJ0KEHUS
KpaTHOM CBS3M B MOJIEKyJie. XUMUYECKHE CBOMCTBA (HA MpUMeEpe 3TUJICHA): peaKIUK IPUCOETUHEHHS (TaJIOTeHUPOBAHUE, 2UOpUpOsanue, TUIpaTallus,
2uopo2aio2enuposanue) Kak crnocod noiny4eHus (pyHKIMOHATBHBIX IPOU3BOAHBIX YIJIEBOJOPOIOB, ropeHus. Ilonrmepusanus 3TuieHa Kak OCHOBHOE
HaIPaBJIEHUE €0 UCONIb30BaHusl. [10IMATHIIEH KaK KpYITHOTOHHAKHBIA ITPOJYKT XUMUYECKOT0 NMpou3BoicTBa. [ [puMenenue stusnexa.

Anxanuensl 1 kayuyku. [loHsTHE 00 akagueHax Kak yriieBoAOpoax ¢ AByMs IBOMHBIMU CBs3siMu. [lonmnmepu3arus auBuHmIa (OyTaaneHa-
1,3) xak coco06 moJydeHUss CHHTETHYECKOT0 Kayuyka. HaTypanbHbIN 1 CHHTETHYEeCKUN KaydyKu. Bynkanuzamus kaydayka. Pesuna. [Ipumenenue
KaydyKa U pe3UHBI.

Anxunel. Cmpoenue monexyavl ayemunena. I'omonornueckuit psit ankuHos. HomeHnknarypa. M3omepus yriepoiHoro ckeneTa u nojoKeHus
KpaTHOM CBSA3M B MOJIEKyJie. XUMHUUYECKUE CBOMCTBA (HA MPUMEpPE alleTUIIEHA): peaKIIMK IPUCOEANHEHNS (TaIOTEHUPOBAHUE, 2UOPUPOBAHUE,
TUpaTaIysl, 2U0p02aio2eHUposaHue) Kak Crocod MmoydeHus: MoJIUMEPOB U IPYTUX MOJIE3HBIX MPOAYKTOB. ['opeHue aleTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJI CBAPKHU U pe3KU MeTaiuioB. [I[puMeHeHne aneruieHa.

Apenbl. beH3on kak npeacTaBUTeNlb apOMaTHUECKHUX YIIIEBOJAOPOI0B. Cmpoenue monexynvl Oensona. XUMUUECKUE CBOMCTBA: peaKluu
3aMelIeHHUs (TraJIOTeHUPOBAHNE) KaK CIIOCO0 MOTYYEeHUSI XMMUYECKUX CPE/ICTB 3aIIUThl PACTCHHUMN, TPUCOSAMHEHUS (THIAPUPOBAHHE) KaK
JI0Ka3aTeIbCTBO HENpeeNIbHOrO XapakTepa OeH3ona. Peakius ropenus. [lpumenenue 6enzona.

Crnuptsl. Knaccuduxanms, HoMeHKIaTypa, H30MepHs CIUPTOB. MeTaHOI U ATaHOJ KaK MPeCTaBUTENIN MPEAETbHBIX OJJHOATOMHBIX CITUPTOB.

XuMu4ecKue cBoWCTBa (Ha MpUMepe MeTaHoja U 3TaHOJIa): B3aUMOJIEHCTBIE C HATPUEM KaK CIIOcO0 yCTaHOBIICHUS HAJIMUYUS THIPOKCOTPYIIIIHI,



peakuus ¢ raJoreHoBOAOPOIaMU KaK CIIOco0 MOTy4eHHs pacTBOPUTEINEH, IeruapaTalys Kak croco0 MmoxydeHus dTHieHa. Peakuys ropeHusi: CiupThl
KaK TOIUIMBO. [I[puMeHenne MeTaHoIa 1 3TaHoIa. PU3HOIOTHYeCKOe IEHCTBIE METAHOJIA M ATAHOJIA HA OPTraHU3M YeJIOBEeKa. DTHIICHTIIHKOIb U
TJIMIEPUH KaK MPEICTaBUTENH MPEIeIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHast peakuys Ha MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHUE /ISt
pacro3HaBaHMsI TNIMIEPUHA B COCTaBE KOCMETHUYECKUX CpeACTB. [IpakTHueckoe mpuMeHeHHe STUIICHIIMKOIA U TIULEPHHA.

®enon. CtpoeHue MolieKybl peHomNa. BiaumHoe anusaxue amomos 8 monexyie ghenona. Xumuyeckue c80UCMBA: 83aUMOOelicmaue ¢ Hampuem,
auopoxcuoom Hampus, opomom. llpumenenue denona.

Anpneruasl. Metanans (popManbIaerul) U 3TaHalb (aleTaabAeru/1) Kak MpeCTaBUTEIN PEIebHBIX albaeru1oB. KauecTBeHHbIE peakiuy Ha
KapOOHWIIBHYIO TPYNITy (peakLus «cepedpsHOro 3epKaiay, B3aumojeiictaue ¢ ruapokcuaoM menu (1) u ux npumenenue st 0OHapyKEeHUs
MPEJENIbHBIX aJIbIETH/I0B B IPOMBIIIJIEHHBIX CTOUYHBIX BoJaX. TOKCHYHOCTD anbaeruioB. [IpuMeHnenne popmanpaeruaa u aneTaibaeruia.

Kap6oHoBbIe KHCIIOTHI. YKCYCHAs! KUCJIOTa KaK MIPeICTaBUTENb MIPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMHYECKHE CBOWCTBA (Ha
pUMepe YKCYCHOHM KUCIIOTHI): PeaKIMu C METaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMHU H COJISIMH KaK TTOATBEPKICHHUE CXOJICTBA C
HEOPraHUYeCKUMU KUcIoTaMu. Peakius stepuukanum Kak crnocod morydeHus cioXHbIX 3¢upoB. [Ipumenenue ykcycHoit kuciotsl. [IpencraBnenne
0 BBICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxusbie 3¢upsl 1 kupbl. CaoxkHbIE 3UPHI KaK MPOIYKThI B3aUMOJAEHCTBHUS KapOOHOBBIX KUCIIOT cO cnupTamu. [IpuMeHeHne CIoKHbIX
3(pHUPOB B MUIIEBOH 1 Tap(HIOMEPHOI MPOMBIIUIEHHOCTH. JKUPBI KaK CI0KHBIE A(DUPHI TIIAIIEPUHA U BBICIITNX KapOOHOBBIX KHCIIOT. PacTuTenbHbIe
’KMBOTHBIE JKUPBI, X cocTaB. Pacrio3HaBaHue pacTUTEIHHBIX )KUPOB HA OCHOBAaHUH UX HEMpeesbHOro XapakTtepa. [Ipumenenue xupos. [ 'naponus
WA OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOTO IOJIYUYEHHsI COJIeH BBICIINX KAPOOHOBBIX KUCIIOT. MBUIA KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT.

Moro1ue cBoiicTBa MbLIA.

VYranesonbl. Knaccuduxanus yrineBono. HaxoxaeHue yrieBooB B mpupoe. [ roko3a Kak anpaerugocnupt. bposkenue rimroko3sl. Caxapo3sa.
Tuoponus caxaposvl. Kpaxman v esioa03a Kak OMoJI0rH4ecKre MmoJiMMepbl. XMMHUYECKHUE CBOMCTBA KpaxMalia U [EJUTI0N03bI (THIPOIH3,
KaueCTBEHHAs peakius ¢ HOJI0OM Ha Kpaxmall U ee IpUMEeHEeHHe i1 OOHapyKeHHsI KpaxMaia B MpoayKkTax nutanus). [IpumMeHnenue u 6uonorunueckas

poaib yriieBooB. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE alleTaTHOTO BOJOKHA.



I/II[CHTI/I(i)I/IKaI_[I/IH OpraHu4€CKUux COCI[I/IHCHI/II‘/'I. T'enemuueckas ces3v Meofcdy Kiaaccamu opearudecKux coeounenutl. TAIB XUMAYECKUX peaKHHfI

B OPraHUYECKON XHUMUMU.

AMUHOKUCIOTHI ¥ 6esiku. CocTaB M1 HOMEHKIIATypa. AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHnueckue coeinHeHus. Ilentunnas cBsa3b.
buonorndeckoe 3HaueHne 0-aMUHOKHUCIOT. O0JIaCTH TPUMEHEHHsI aMUHOKUCIIOT. benku kak npupoaHele 6uononumMepsl. COCTaB U CTPOEHUE OENIKOB.
XuMu4ecKue cBOMCTBa OENIKOB: THIPOIN3, AeHaTypanus. OOHapyxeHue O0eIKOB MpU MOMOIIN KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBparienus

OeNIKOB MUIIM B opraHu3Me. buonornyeckue GyHKIMHA OEIKOB.

Conep:xkanue y4ye0OHOro npeamera

11KJIACC.

Teopeanecxne OCHOBbI XUMHUH

Crpoenue BemiectBa. CoBpeMEHHAst MOJIENIb CTPOSHUS aToMa. JJIEKTPOHHAsI KOHGUTYypaIus atoma. OcHo8HOe U 8030)HCOEHHbLE COCMOSAHUS
amomos. Kinaccudukaiys XuMHUECKIX 3JIEMEHTOB (s-, P-, d-31emMenThl). OCOOEHHOCTH CTPOCHUS SHEPIeTHUSCKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepuonnueckas cucrema xumuueckux 31ueMeHToB J[.M. Menneneesa. @usnueckuii cMbici [lepuoanueckoro 3akona .M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHMI MO MEPHOIaM U TpylIamM. DJIEKTPOHHAS TPUPOIa XUMUYECKON CBSI3H.
DIEeKTPOOTPUIIATETLHOCTh. BUABI XUMUYECKON CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJUTHYECKAsl, BOJIOPOHAS) U MEXaHU3MBI €€ 00pa30BaHUs.
Kpucmannuueckue u amopuoie seujecmsa. Tunvt Kpucmaiiuyeckux peutemox (Amomuas,, MOJLEKYISAPHAsL, UOHHAS, MEMALIUYEeCKas). 3a8Ucumocnms

qbu3uuecz<ux ceolicme seulecmea om muna KpucmaﬂﬂuquKoﬁ peutemxu. HpI/I‘-II/IHbI MHOFOO6pa3I/IH BCIICCTB.

Xumuueckue peakuu. I'omoreHHbIe U rereporennble peakiuu. CKOpoCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3IM4HbIX (DaKTOPOB: MPUPOJIBI
pearupyronux Be1ecTB, KOHIEHTPALUN Pearupyolmx BeIeCcTB, TEMIIEPaTypbl, IUOIIA U peaKIIMOHHONW MOBEPXHOCTH, HAIMUUS KaTanu3aropa. Pob
KaTaJn3aTOPOB B IPUPOJIE U MPOMBIIIJICHHOM MTPOou3BoicTBE. OOpaTUMOCTh peakiuii. XMMHUYECKOe PABHOBECHE U €0 CMEILEHHE MO IeHCTBHEM
pa3nuyYHbIX (PaKTOPOB (KOHIIEHTPAIIHS pEeareHTOB WK MPOAYKTOB PEAKIINH, JaBICHHUE, TeMIIepaTypa) IUIsl CO3/IaHUs ONITUMAJIBHBIX YCIOBUI

MPOTEKAaHUs XUMHUECKUX MPOIeCcCOB. Jucnepcuvie cucmemvl. Ilonamue o xonnoudax (3o1u, cenu). Mcmunusie pacmeopul. Peakiiyu B pacTBopax



ANEKTPOJIUTOB. pH pacTBOpa Kak MoKa3aTelb KUCIOTHOCTU cpeibl. ['uaponu3s coneil. 3HaueHre THIPOIN3a B OMOIOrHUEeCKUX OOMEHHBIX MPOLIeCCaX.
OKHCIIUTETFHO-BOCCTAHOBUTEINIBHBIC PEAKIIUU B PUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITEIBHOCTA OpraHu3MoB. OKUCIUTENHHO-
BOCCTaHOBUTEIIHHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIIJIOB IIABHBIX U TOOOYHBIX MOATPYIIT (MEb, )KEJIEe30) U HEMETAIUIOB: BOJIOPOa, KUCIOPO/a,
TaJIOTeHOB, Cephl, a30Ta, hocdopa, yraepoaa, kpeMuus. Koppos3us MeTauioB: BUIAbl KOPPO3HH, CIOCOOBI 3alTUTHI METAIIIIOB OT KOPPO3UU. D1eKmponu3

pacmeopos u pacniagos. llpumenenue 31ekmpoaiuza 6 NPOMbIUUIEHHOCTIU.
XUMHA U KN3HDb

Haquble MCTOJbI IIO3HAHHUA B XMMHUH. HCcTOUYHNKN XMMHYSCKOM I/IH(l)OpMaHI/II/I. Tlonck PIH(i)OpMaI_[I/II/I 110 Ha3BaAHUAM, I/I,I[eHTI/I(bI/IKaTopaM,

CTPYKTYpHBIM (hopMynaM. MoaenupoBaHie XMMUYECKUX POLIECCOB U SIBICHUH, XUMUYeCKuli ananu3 u cunme3s Kak METOAbl HAYYHOI'O TIO3HAHUSL.

Xumus u 310poBhe. JlekapcTBa, pepMeHThl, BATAMHHBI, TOPMOHBI, MHHEpaIbHbIE BOJBI. [Ipo0ieMbl, CBsI3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MpenapaToB. BpeaHbie mpUBBIYKY U (PAKTOPHI, pa3pyllIaoiine 310poBbe (KypeHHe, yrnoTpeOIeHHe aJKoroisl, HApKOMaHMUS).

Panmonansnoe nutanue. [luwesvie dodoasku. OcHo8bl NUWEBOT XUMULU.

XuMus B TOBCETHEBHOM JkHU3HH. Moromue u uuctsime cpeactsa. Cpedcmaa 60pbobl ¢ 661MO8bIMU HACEKOMBIMU: peneileHmbl, UHCEKMUYUODL.
CpecTBa JTUYHON TMTHEHBI M KOCMETUKH. [IpaBuiia 0e30macHoi paboThI ¢ €IKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM

XHUMHH.
XHMHUS U CEJIBCKOE XO35ICTRO. MI/IHepaHBHHC 1 OPraHU4YCCKHUC y,HO6peHI/I$I. CpeZ[CTBa 3alllUThI paCTeHHﬁ.

Xumust v sHEepreTuka. [IpupogHbple HCTOUHUKY YTIAEBOA0POA0B. [IpupoaHblii U MOy THBIN He(TAHOM Ta3hl, HX COCTAaB U MCIIOIb30BaHHE.
CocraB HedTH U ee nepepadorka. Hedrenponykrsl. OkranoBoe uncio 0enzuHa. OxpaHa OKpyKarollel cpesl npu HedrenepepaboTke U

TPAHCIIOPTHUPOBKE He(i)TerOI[YKTOB. AJIBTCpHaTI/IBHBIe HCTOYHHUKU SHCPTHUU.

Xumus B ctpoutenscTBe. Llement. beton. [log0op onTUManbHBIX CTPOUTENIBHBIX MATEPHAJIOB B MPAKTUUECKON IEATEIBHOCTH YeJI0OBEKa.



XUMHUS U KOJIOTHA. XUMHUUECKOe 3arpsi3HEHHE OKPYXKAroIIel cpebl U ero nociueactsus. Oxpana rujpocdepsl, mouBbl, aTMocdepsl, (GIopsl 1

(bayHBI OT XUMHUYECKOTO 3arpsi3HEHHS.

Tunbl pac4yeTHBIX 32124
Haxoxnenue monekynsapHoit popmysisl opraHMuecKOro BeIecTBa Mo ero IIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB, WU T10
MPOIYKTaM CrOpaHUs.
PacueTsl MaccoBO# 1011 (Macchl) XUMUYECKOTO COEIMHEHNS B CMECH.
PacueTsl macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CJIM OJHO U3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH).
PacueTsl MaccoBoit miM 00EMHOM JOIU BHIX0A MPOAYKTa PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.
Pacuets! TemoBoro s dexra peakiuu.
PacueTsl 00BEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKUX PEAKIIUAX.
PacueTsl macchl (00beMa, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OJHO U3 BEUIECTB JIaHO B BHJIE PACTBOPA C OMPEACICHHOM MacCOBOU JOMeH

PacCTBOPCHHOT'O BCIICCTBA.

IIpumepHbIe TeMBI IPAKTHYECKUX PadoT (Ha BBIOOP yuuTeIs1):

KauecTtBeHnHoe ornpezaenenue yriaepojia, BOAOPOAa U XJI0pa B OpraHUYECKUX BELIECTBAX.
KoHcTpynpoBaHue mapocTep>KHEBBIX MOIEICH MOJIEKYJI OPTaHMYECKUX BEIIECTB.
Pacno3naBanue miacTMacc U BOJIOKOH.

[TonyyeHnue UCKYCCTBEHHOIO HIETKA.

PCI_HCHI/IG 3KCHepI/IMCHTaHLHBIX 3a4a4 Ha HOHY‘-IGHI/IC OpFaHI/I‘-IQCKI/IX BCIICCTB.

Pemenne skcniepruMeHTaNBHBIX 3371a4 Ha pAaCIlO3HABaHUE OPraHUYECKUX BEIICCTB.
NnenTudukanus HeOpraHMIeCKMUX COSAMHCHHI.

[Momyuenue, coOupaHue U pacro3HaBaHUE Ta30B.

Pemenue skcniepuMeHTanbHbIX 3a7a4 10 TeMe «MeTauib.



Pemenne skcneprumeHTanbHbIX 3a7a4 10 Teme «HemeTans».

Pemrenne skcniepruMeHTaNBHBIX 3a7a4 10 TeMe «[ eHeTH4ecKas CBsi3b MKy KIacCaMi HEOPTaHUUECKUX COSTMHEHU.
Pemienne skcnepruMeHTaNbHBIX 33/1a4 10 TeMe «['eHeTndyeckas CBsi3b MEX/1y KiacCaMu OPraHUYECKUX COCIUHEHUI.
[Tonyyenue 3THIIEHAa U U3yYEHUE €TI0 CBOUCTB.

[TonyyeHnue ykCycCHOM KUCIOTHI U U3YYEHHUE €€ CBOMCTB.

I'maponus xupos.

Hsrorosnenune Mbuia pyqyHoi paboTHI.

XUMUS KOCMETUYECKUX CPEACTB.

HccnenoBanue cBOWCTB OENKOB.

OCHOBBI UIIIEBON XUMHUH.

HccnenoBanue muIeBbIx 100aBOK.

CBoiicTBa 0JITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUECKUE CBOMCTBA aJIbJAETUIOB.

Cunre3 cnoxHOro 3¢dupa.

I'maponus yrineBonos.

VYcrpanenue BpeMEHHON KECTKOCTH BOJIBI.

KauecTBeHHbIE peakiuu Ha HEOPraHUYECKUE BEILECTBA U UOHBI.

I/ICCHGI[OBaHI/Ie BJIMAHUA pa3JIMIHBIX Q)aKTOpOB Ha CKOPOCTb XAMHYECKOHU PCaKIru.

OnpeeneHre KOHIEHTPAIUN PACTBOPA ACKOPOMHOBOW KUCIOTHI METOIOM THTPOBAHHUS.



TeMmaTn4deckoe IJIAHUPOBAHUE C YKA3AHUEM KOJIUIECCTBA YaC0B, OTBOAUMbBIX HA OCBOCHHUE KaK/10# TeMBbl.

10 knace
No Tema ypoka Kou-Bo yacos
ypoka
1. [IpeameT opraHn4eCKON XUMHH. 1
JlabopaTtopHas pabota 1. «OmnpeaeseHne 3IeMEHTapHOTO COCTaBa OPTaHUYECKUX COSTUHEHUN
2. Teopust cTpoeHHs OPraHUYECKUX COSTUHEHUIA. 1
3. Hed1b 1 cioco6s e€ nepepadotku. [Ipupoanslii ras. 1
JlaGopaTopHas pabota 2 «O3HakomieHue ¢ kKosutekiuei «Hedts 1 HEGTenepepaboTkay.
JlaboparopHas pabota 3 «OOHapykeHHE HENPEIeIbHBIX COeAMHEHUN B )KUJIKUX HEPTEIPOAYKTAX).
4, AJKaHBbI. 1
JlaboparopHas padota 4 «/3rotopieHne MOJIEKyJ METaHa, ITaHa, IporaHa, H-0yTaHa U U300yTaHa.
5. AJKeHbl. DTUIeH 1
6. AJIKHHBL. ATIETHIIEH. 1
JlabopaTtopHast padota 5 «IlonyueHne u CBOMCTBA allETHIICHA
7. Anxanuensl. Kayayku. 1
8. Pemenue ynpaxxaenwuii mo reme «/3omepus 1 HOMEHKIIATypa yrJIeBOJOPOIOBY. 1
9. Pemrenue 3a1a4 Ha HaXOKACHUE MOJICKYIIIPHON (POPMYIIBI OPTraHMYECKOTO BEMIECTBA 110 €T0 IUIOTHOCTH U MaCCOBBIM 1
JIOJISIM DJIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WM MO MPOYKTaM CTOPaHUSI.
10. | Apensl. benson. 1
11. | Pemrenue 3a7a4 Ha HAXOXKJIEHUE MOJIEKYISIPHON (POPMYIIBI OPraHUYECKOTO BEIIECTBA MO €ro MIOTHOCTH U MaCCOBBIM 1

AO0JISIM 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB, WX 110 IIPOAYKTaM CropaHusl.




12. | KonrponsHas pabota 1 mo pazneny YriaeBOIOPOIBL. 1

13. | EXMHCTBO XUMUYECKOI OpraHM3alny )KUBBIX OpraHU3MOB Ha 3emute. CIIHpTHI. 1
JlabGopaTtopHast pabota 6 «/3yueHnue CBOWCTB 3TUIIOBOTO CITUPTA
JlaboparopHas paboTa 7 «CBOWCTBA TIUIIEPHHAY.

14. | ®enomn. 1

15. Anbpaerunsl. 1
JlabopaTtopHas pabota 8 «CBoiicTBa (hopManbaeTHIAY.

16. | KapOOHOBBIE KHCIIOTHIL 1
JlaGopaTopHas padota 9 «CBOMCTBA YKCYCHOUM KHUCIOTBI».

17. | Pemenue ynpaxxnenuit mo teme «Mzomepusi 1 HOMEHKIATYpa KUCIOPOICOACPIKAIIUX BEIIECTBY. 1

18. | Cnoxuble 3¢upsl. Kupsbr. 1
JlabopaTtopHas padota 10 «CBoiicTBa KUPOBY.
JlaboparopHas pabota 11 «CpaBHEeHHE MOIOIIUX PACTBOPOB MbLIA U CTHPATHHOTO MOPOIIIKAY.

19. | YruneBoasl. MoHOCaXapuibl. 1
JlaboparopHast pabota 12. «CBOICTBA TITFOKO3BD».

20. Hucaxapunpl. [lomucaxapub. 1
JlabopaTtopHas pabota 13. «CBolicTBa Kpaxmasay.

21. | PemeHue 3aa4 Ha HAXO0XJICHUE MOJIEKYJISAPHOH (POPMYIIBI OPTaHUYECKOTO BEIIECTBA MO €ro MIOTHOCTH U MaCCOBBIM 1
JIOJISIM DJIEMEHTOB, BXOJIAIIUX B €0 COCTAB, WM IO MPOJYKTaM CTOPAaHHUS.

22. | O6o061eHre u cucTeMaTU3alus 3HaHU| 0 KUCIOPOICOAePKALUX OPraHNUECKUX COSAMHEHUSIX. 1

23. | KonrponsHas padota 2 «Kucnopoacoaepkamnyue OpraHndecKue COSTUHCHISD 1

24. | AMuHBI. AHWIWH. 1

25. | AMMHOKHCTIOTHI. 1




26. | benkwu. 1
JlaboparopHas pabota 14. «CBoiicTBa O€IKOBY.
27. | HykinenHOBbIE KACIOTHI. 1
28. | PemieHue sKCIIepUMEHTAIbHBIX 33/1a4 HA UACHTU(PUKALUIO OPraHUYEeCKUX COCIUHEHUH. 1
29. | ®epmeHTHl. BuTaMuHBL 1
30. | F'opmoHnbI. JIekapcTBEHHBIC CPEICTBA. 1
31. | UckyccTBEHHbIE U CHHTETHUECKHE MOJIMMEPHI. 1
32. | [IpomexxyTouHas aTTecTalusl. 1
33. | Ilpaktnueckas padota 1 «MaeHTHGHUKAINSA OPraHHYECKUX COCTMHECHUI 1
34. | Ilpaktuyeckas padota 2 «Pacrno3HaBaHMe MJIACTMACC U BOJIOKOH» 1
11 knace
Ne Tema ypoxka KoJu1-Bo yacos
ypoka
1 Crpoenue aTtoma. 1
2 Ortkpsitue J. . MenaeneeBsim [lepronnueckoro 3akoHa. 1
3 [lepuonnueckas cucrema Jl. 1. Menpeneena. 1
JlaboparopHas pabota 1. «KoHCTpyHpoBaHHe NEPHOANYESCKON TAOIHIIBI XUMHUECKUX AJIEMEHTOB C HCIIOIh30BAHHEM
KapTOYeK.
4 [leproanueckuii 3aKOH U CTPOEHHUE aToMa. 1
5 HNonnast XuMudeckas CBs3b. 1
6 KoBanentHas xummuueckas CBSI3b. 1




Meranie! 1 cruiaBel. MeTaiinyeckasg XUMUUECKas CBI3b.

Ha60paTopHa51 pa60Ta 2. «O3HaKOMJICHHE C KOJUICKIIMAMU METAJIJIOB M CILJIaBOB».

8 ArperaTHOe COCTOsSIHUE BemecTBa. BogopogHast CBs3b.

9 Tunsl KPUCTATVTHUECKUX PELIETOK.
JlabopatopHas padota 3. «OmnpeneneHne CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THTA KPUCTAIUTHYECKON PEIIETKH.
JlaboparopHas padota 4 « O3HaKOMJICHHE C KOJUICKIIMEH TTOJUMEPOB: TUIACTMACC, BOJIOKOH U U3JICIIHIA U3 HUX.)»

10 YucTele BEIECTBA M CMECH.
JlaGopaTopnast paborta 5. JKecTkocTh BOJBI. YCTpaHEHHE MKECTKOCTH BOabsl» Jlabopatopnas pabora 6. «
O3HaKOMJICHUE ¢ MUHEPAJTLHBIMHA BOJTAMID.

11 PacdeTtsr maccoBoit 1011 (MacCchl) XUMHYECKOTO COSTMHEHUS B CMECH.

12 JlucriepcHble CUCTEMBI.
JlaboparopHas pabota 7. «O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMI.

13 [IpakTrueckas padora 1 «Ilonyyenue, cobupanue u pacro3HaBaHKE Ta30B: BOJOPO/Aa, KUCIOPO/Ia, YIIIEKUCIIOTO rasa,
aMMUaKa, dTUJICHa, alleTUICHA

14 [MoBTOpenue u 06061meHne 1o pazaenam: «Ctpoerne atoma», «CTpoeHre BeniecTBay. PacueTsl 00beMHBIX
OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIUAX.

15 Konrtponsnas padota 1 mo paznenam: «Ctpoenue aromay, «CTpoeHHE BELIECTBAY.

16 PactBops1. Pacuetsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIIMH, €CIIU OJTHO U3 BEIIECTB IaHO B BUJIE
pacTBOpa C ONPeIeICHHON MacCOBOM JI0JI€l paCTBOPEHHOI'O BEUIECTBA.

17 ONEKTPOIUTHI U HEIIEKTPOIIUTHI.

18 Kucnorsl B cBeTE TEOPUHU INEKTPOIUTUYECKON AUCCOLIUALUH.

JlaGopatopHasi pabota 8 «XHMMHYECKHE CBOICTBAa COJITHOM M YKCYCHOM KHCIIOT: B3aUMOJIEHCTBHE C METAJIOM,

I1€JI0YbIO, Kap6OHaTOM KaJlblouA, OKCUIAaMH MCTAJIJIOB, HCPACTBOPUMBIM I'HAPOKCHUIOMY).




19

OcHOBaHHS B CBETE TEOPUU EKTPOIUTHUECKOMN nucconuanuu. JlabopaTopHas pabora 9. «Peakiust HeHTpaTu3aum.

Ha60paTopHa51 pa60Ta 10 « HOJ’Iy‘-ICHI/IC HEPACTBOPUMOI'O OCHOBAHUSA M PACTBOPCHUC €0 B KHCJIIOTC, TCPMUUCCKOC

pazoKeHUue»

20 Conu B cBeTE TEOPUH IIEKTPOIUTUUECKOMN TUCCOLMALINN.
JlaboparopHas pabota 11 «Pacno3naBanue pacTBOPOB XJIOpHIa, CylIb(aTa, KapOOHATA HATPUS U AMMOHUS.
JlaGopatopnast pabora 12 «Ilomydyenue rumpokapOboHaTa Kajblldsg B3aUMOJCHCTBHEM W3BECTKOBOM BOJBI C
YTIIEKUCIIBIM Ta30M».

21 IM'uaponus.
JlabopaTtopHnast pabota 13. McnipiTaHue pacTBOPOB KHCJIOT, OCHOBAHHUH M COJICH MHANKATOPaMHU.
JlaGopaTtopHnast padota 14. Paznuunsie ciyudau ruaponusa cojieid. Jlabopatopuast padota 15. I'maponu3 XjIopuaoB u
aleTaTOB IIEJIOYHBIX METAJIJIOB

22 [IpakTrueckas padora Ne 2. Pemienue skcriepuMeHTaNbHbBIX 3a/1a4 Ha HICHTUPHUKALUIO HEOPTAHUYECKUX U
OPraHUYEeCKUX COCTUHEHUHN

23 Knaccudukanuss XaMUYECKUX PEaKITUH.

24 CkopocTb XuMHU4eckoi peakuun. Pacuersl TemoBoro 3¢gdexra peakuuu.
JlaboparopHas pabota 16. «BnusHue Temneparypbl Ha CKOpocTh peakiuu okcuaa menu (II) ¢ cepHoit kuciaoToi».

25 Karanus.
JlaGopatopHas pabota 17. PaznoxeHue nepokcuaa Boopo/ia ¢ MOMOIIbio okcuia mapranna (IV) u xatanassl celporo
KapToders.

26 OOpaTUMOCTh XUMUYECKUX peakIfii. XMMHUYECKOe paBHOBECHE

27 OxkucnutenbHO- BoccTaHoBUTeNbHBIE peakuuu (OBP).

JlabopatopHasi paborta. 18. Peakius 3aMelieHNsT MEIH %KeJIe30M B pacTBope cynbdara meau (I1).

JlaboparopHas pabota. 19. Ilonydyenue Bogopoia B3aMMOACHCTBUEM KHCIOTH C IUHKOM




28 DNEKTPOIu3

29 Oo6mme CBOWCTBA METAJLJIOB.
JIabopatopnas padota 20. «B3aumopeiicTBue xene3a ¢ pactBopoM cyibdara meau (I1).
JlaGopatopHas padota 21. BzaumoeiicTBre IIMHKA C YKCYCHOW KHUCIIOTOM

30 Koppo3sust metainos. PacueTst Maccel (00beMa, KOJTHYECTBA BEIIECTBA) MMPOAYKTOB PEAKIIMH, €CITH OJHO M3 BEIICCTB
JIaHO B U30BITKE (MMEET MPUMECH ).

31 OO6mue cBoiicTBa HEeMeTaLuTOB. PacueTsl MaccoBoOi nin 00bEMHOM J0JM BbIXOa IPOAYKTA PEaKIIUU OT TEOPETHUSCKH
BO3MOXHOTO.

32 [TpoMexyToUHas aTTeCTaIMS.

33 [HoBTopenue u 00001IeHNE TEMBI «XUMUYECKHE PEaKIUi», MOJr0TOBKAa K KOHTPOJIbHOU paboTe

34 Kontponbnas padota Ne 2 o Teme « XUMHUUYECKHUE PEAKITUN
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