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Mporpamma obcyxaanack Ha 3acefaHumn Kadpeapbl/ MeToANYECKOrO obbveguHeHus yuntenemn
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1. IMosicHUTEIBbHAA 3aAIIUCKA

Pabouyass mporpamma kypca «lIpakTukymM 10 XHUMHH» COCTaBjieHa B
COOTBETCTBHH C:

— DepaepanbHbIM 3ak0HOM «O06 00pazoBanuu B Poccuiickoit denepanum» Ne 273-03
ot 29 nexkabps 2012 roxa (ct. 2.9; c1.12.7);

— @DenepanbHBIM  TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM  CTAHJIAPTOM  CPETHEro
obmrero oOpa3oBaHus, YTBEPKIACHHOTO MPUKa3oM MUHHUCTEpCTBA 00pa30BaHMs U
Hayku P® Ne 413 ot 17 mas 2012 rona (¢ ©3MEHEHHUSIMH U JOTIOJTHEHUSMHU);

— yuérom Konnenuuu mnpenomaBaHusi ydeOHOTO mpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX oOpranu3anusx Poccuiickoit ®@exepanuu, peamru3yrOIIMX
OCHOBHBIC 00Opa3oBaTeIbHBIC MPOTPAMMbI M OCHOBHBIX MOJOXeHHH «CTpaTeruu
pazBuTus BocnuTanus B Poccuiickoii ®@enepaunn Ha nepuox ao 2025 rogax
(Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.);

— Yuebnbsim manom MAOY «nxkenepubiit nuneid HI'TY».

[Iporpamma kypca «XuMus: OT TeOpud K mOpaktuke» g1 10 - 11
KJIacCOoBpa3paboTaHa ¢ ornopoi Ha kypc xumuu 8 — 11 kimaccoB. PesynapTarom
ATOr0 SIBUJIOCH TO, YTO HEKOTOPBIE TEMBbI Kypca XUMHUU PACCMATPUBAKOTCS CHOBA,
HO yXe Ha Oojiee BBICOKOM M pacuiupeHHOM ypoBHe. [lonmydeHHbIE Ha ypokax
0a30Bble 3HAHUS 3aKPEIUIAIOTCS U PA3BUBAIOTCS Ha 3aHITHUSAX JaHHOTO Kypca.

Oc00EHHOCTBIO TAHHOTO Kypca SBISIETCS] TO, YTO 3aHATUS UIYT MapauieTbHO C
M3YyYEHHEM Kypca opraHmyeckoi xumuu B 10-om Kiacce, U ¢ U3y4EHUEM Kypca
obmer xmmuu B 11-oM kmacce. D10 JaéT BO3MOXKHOCTH ITOCTOSSHHO U
MOCJICIOBATEIHLHO YBS3BIBATh YUEOHBIM MaTepuan Kypca ¢ OCHOBHBIM KypCOM, a
ydamuyMcs TIoJIy4ath OoJiee MpOYHbIe 3HAHWSA Mo mpeamery. [Iporpamma kypca
MOCITYXUT JUIsl CYIIECTBEHHOTO PACIIMPEHUS 3HAHWA MO0 XUMHUHU, HEOOXOIMMBIX
JUIL  KOHKPETH3allMM  OCHOBHBIX  BOMNPOCOB  OPraHMYECKOH, oO0med u
HEOPTaHUYECKON XUMHUHU U JIJIsl 0OIIET0 pa3BUTHS YUCHUKOB.

OcHoBHasi umeab H3y4YeHHsi Kypca: chopMUpOBaTE Y  OOyYarommxcs
MPEJICTABJICHUE O XMMHUYECKON COCTAaBIAIOUICH €CTETCTBEHHO-HAYYHOM KAapTHUHBI
MHpA, OBJIAJACHUE HMMHU BAXHEUIIMMU XWMHUYECKUMH TOHSATUSIMU, TCOPUSIMU H
3aKOHAMH.

3agaum Kypca:

— pacmmpeHrde 3HaHWUW OOydYaromuxcsi 10 OpPraHWYecKoW, oOmer wu
HEOPraHU4EeCKOW XHUMUU;

— pa3BUTHE YMEHHSI CPaBHHUBATh, aHAM3UPOBATh U JENaTh BBIBOJbI; HABBHIKOB
COTPYJIHUYECTBA B MPOIECCE COBMECTHOM pabOTHI;

— 3aKpEIUVICHUE YMEHUH U HABBIKOB KOMIUIEKCHOTO OCMBICJIICHUS 3HAHUN U UX
MIPUMEHEHUIO MPU PEUICHUH 3a7a4 U YIIPAXKHECHUII;

— TIpUMEHEHHWE OOYYarOIIMMUCS TIOJYYCHHBIX 3HAaHWUW i1 0e30macHoro
WCIIOJIb30BAHUSI BEIIECTB W MAaTEpPUAJIOB B OBITY, CEIHCKOM XO3SMCTBE W Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B TOBCEIHEBHOM KU3HH,
MPEIYNPEKICHUS SIBICHUHN, HAHOCSIIMX BPE/l 3/I0POBbIO UEIIOBEKA U OKPY KAIOLIEH
cpene;



— pa3BUTHE MHTEPECA yYaIUXCs, YBICKAOUIUXCS XUMHEH.

Kypc npenurcs Ha JBe€ YacTH COOTBETCTBEHHO IO TojAaM OOYy4YEHHS:
oprannueckyto (10 kmacc) u oburyro xumuto (11 kmacc). Takoe mocTpoeHue Kypca
MO3BOJIAET YCWJIMTh NEAYKTHUBHBIM MOAxoa K u3yuyeHuto xumuu. B 10 kmacce
MOJIyYeHHbIE YyYalllUMHCS 0a30Bble 3HAHUS 3aKPEIUISIOTCS M PAa3BUBAIOTCA Ha
ooratoM (pakTHUECKOM MaTepHalie XMMHUHU KJIaCCOB OPTraHMYECKHX COEIMHEHUH,
KOTOpBIE PpPacCMaTpUBAIOTCS B TOPSAKE YCIOXKHEHHA OT OoJieeé MPOCThIX
(yrieBoopo10B) 10 Hanbosee clioxkHbIX (OnomonumepoB). B 11 kmacce pemaercs
3aJja4a MHTErPaliy 3HAHUM O0Yy4arouuxcs Mo HeOpraHMYeCKOW W OpraHu4ecKou
XUMUH C 1eNTbI0 (DOPMHUPOBAHUS Y HUX €TMHON XMMHYECKOW KapTUHBI MUPA.

Benymas uaes kypca — €eIMHCTBO HEOPraHUYECKOM M OPraHMYECKOW XMMHUU Ha
OCHOBE OONIHOCTU WX TOHSTHH, 3aKOHOB M TEOpPUH, a TaK)Ke Ha OCHOBE OOIIMX
MOJXO/J0B K KiacCU(UKAIMK HEOPraHWYECKUX W OPraHMYeCKUX BEUIECTB U
3aKOHOMEPHOCTSIM MPOTEKaHUs XUMHUYECKHX pEakUui Mexay HuMu.Takoe
MOCTPOEHUE Kypca TMO3BOJSIET B TMOJHOM Mepe UCIO0JIb30BaTh B O0yYeHUU
omepauuy  MBIIUICHHUS: aHajdu3 W CUHTE3, CpPAaBHEHUME M  AHAJIOTHIO,
CHUCTEMATHU3AIIHIO 1 0000IIEHHE.

[TporpaMMHBIiI MaTepuan OTpa)KaeT BCE COBPEMEHHBIE 3alpoChl OOIIECTBa K
XUMHYECKOMY OOpa30BaHMIO — TPUMEHEHHE HJEH pPa3BUBAIOIIECTO OOYYECHHS
XUMHH, CO3JIaHUE YCJIOBUHU [JII MEXKIPEAMETHOM HHTErPAlMH, HCIOJIb30BaHUS
BO3MOYKHOCTEM mpeamMera i COUMAIM3alMd W WHIWBHUIYAJIbHOTO pa3BUTHUSA
00yJaronmxcsi.

JlanHas mporpaMMa MNpeayCMaTpHBAET pacIIMpEeHUE W YriayOJeHue 3HaHUi
00ydJaronmxcs Mo XMMHUHU, Pa3BUTHE UX TTO3HABATEILHBIX HHTEPECOB, B TOM YHCIIC
U Ipo(hecCHOHaTBbHYI0 OPUEHTALIUIO CTAPIIEKIIACCHUKOB.

BocnuraTebHbIH NOTEHIUAJ Kypca peaanu3yeTcs 4epes:

— YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLICHUN MEXKIYy VYUYUTEIEM H €ro
YUYEHHKaMH, CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHSITHIO 00y4arouuMucs
TpeOOBaHUM M MPOCHO yuyuTeNs, MPUBJICUCHUIO UX BHUMAaHUA K 0OCyXaaemoun
uH(pOpMaIK, AKTUBU3AIMU X [T03HABATEIILHON JESTENbHOCTH;

— NPUBJICYEHWE BHUMAHMS YUYalIUXCS K LIEHHOCTHOMY AaCHEKTYy H3y4aeMbIX
SABJICHUM, OpraHu3anus HX paboTbl C MOJIy4aeMOW COLMAIbHO 3HAUYUMOM
uH(popMaIuel - WHUIMUPOBAHUE €€ OOCY)KICHWsI, BBICKA3bIBAHUS YUAITUMUCS
CBOET0 MHEHHUS IO €€ MOBOJTY, BEIPAOOTKH CBOETO K HEW OTHOIICHHUS;

— OpraHM3alyi0 Ha 3aHATUAX AKTUBHOW JEATEIBbHOCTH OOy4YarolMXxcs,
VMHULMAPOBAHUE U MOJJEPIKKA UCCIIEI0BATENBCKON AESTENbHOCTH;

— ucnonb3oBanne UKT, cucremy nuctaHUMOHHOTO OOydeHUs JUIEs, IPYTUX
JUMCTAaHIIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH 00y4YeHusi, 00ecrneunBaronuX
COBPEMEHHYIO aKTUBHOCTb 00YYaIOIUXCS;

— TMPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opM pabOThl ydallUXCS;
JMCKYCCHUI; TPYIIIOBOM pabOThI MM pabOTHI B Mapax.

Nzyuenne kypca «IIpaktukym mno xumuu» B 10-11-x kjaccax mpemycMOTpPEHO
yueoHbiM iaHoM MAOY «uxenepubiit muneid HI'TY» B wacTtu, ¢popmupyemoit
ydacTHHKaMu oOpasoBarenbHbIX oTHomeHui. B 10 kmacce kypc paccuntan Ha 34
qaca (1 B Henemro), B 11 xiacce Ha 34 (1 yac B HeeIO).



Jlnst peanm3anuu  mMPOTpaMMBl  Kypca HCIIOIB3YETCS  YIeOHO-METOAMYECKHUI
komiuiekT aBTopoB B.B.Epemuna, H.E.Ky3bmenko, A.A.Jlpo3nosa, B.B.JIlynuna u
MeTtoaudyeckue — marepuansl  nemaroroB  Jmmnes  (MsmarensctBo  HI'TY,
r.HoBocuobupck).

MaTtepuanbHO-TeXHHUYECKOE o0ecniedeHne 00pa30BaTeIbHOI0 Mpoiecca

CHnuCcOoK JONOJHUTEIbHOU JIUTEPATYPhI

JlutepaTypa s yqdammxcs

1. Xumws. YroyOnennsiit ypoens. 10 kinacc /B. B. Epemun, H. E. Ky3smenxo,
B. U. Tepenun, A. A. Ipo3nos, B. B. JIyaun. — M.: IIpocsemenue;

2. Xumusd. YrimyOneHsusiit yposenb. 11 knacc. /B. B. Epemun,

H. E. Ky3eMmeHko, B. U. Tepenun, A. A. lpo3nos, B. B. Jlyaun. — M.:
IIpoceenienue.

3. Kysuenosa H.B., Jleekun A.H. «3agaunuk no xumuu. 10 kmacc» —
M..«<BEHTAHA-I'PA®», 2017.

4, Jleskun A.H., Ky3nmenoBa H.B. «3amaunuk mno xumuu. 11 xmacey —
M..«<BEHTAHA-I'PA®», 2018.

Jluteparypa miis yaurens

1. Xwumus. ITocobue-penerutop il mocTynaroumx B By3sl — PoctoB v//1: u3z-
Bo «®Denunkcy, 2000.-768¢

2. 3ommep K. Akkymynstop 3Hanmii mo xumu. [lep. ¢ Hem. 2-e uza. — M.
Mup, 1984. — 294c., un.

3. Xomuenko I'.I1. ITocobue o xumum a1 nmocrymnarnmx B BY3p1.- M.
HoBas BonHa, 1996.-462c.

4. Jléskun A. H., KaproBa A.A. llIkonpHas Xxumusi: camoe HEOOX0UMOE. —
CII6.: «ABanony»; «A30yka-kinaccuka»: 2006. — 288c.

5. Kapuosa A.A., JIEBkun A.H. Oprannueckasi XumMusi: 3a1a4u U
npaktuyeckue padotel. — CII0.: «ABanon»; «Az0Oyka-kiaccuka»: 2005. — 240c.

6. Aptemenko A.M. Oprannueckas XUMHs: Y4eOHUK JIJISI CTYICHTOB CPEIHUX
cnen. yue0. 3aBefeHuil. — M.: Boicas mkouna, 1998. — 544c.

7. TlerpoB A.A., banssn X.B., Tpouienko A.T. Opranudeckas XuMusi:
yueOHuK Ais By30B//mox pen. Craganuyka M. /. — CII6.: «MBan @enoposy, 202. —
624c.

8. Peakiuu HeopraHM4ecKux BemiecTB: cnpaBounuk /P.A.JIunun, B.A.
Momnouxko, JI.JI. Aaapeea; nox pea. P.A. Jlununa. — M.: [Ipoda, 2007. — 637c.

9. Jluaun P.A. CnopaBo4HHK 110 00II€H 1 HEOPraHWUYECKON XUMHUHU. — M..:
[IpocBemenne: Yueb.mut., 1997. — 256¢.

10. YepnoOenbckas ['.M. Meroanka o0ydeHUs: XUMUH B CpEeIHEH 1IKoIe. — M.
Bnanoc, 2000.- 335c¢.

[MudpoBbie 0OpazoBaTeabHbIE PECYPCHI U pecypchl ceTu MHTepHET

1. Xwumwnueckas Hayka u oOpa3zoBanue B Poccuu http://www.chem.msu.su/rus

2. Xumus u Kuznb - XXI Bek http://www.hij.ru

3. AJIXMMHUK: caiit JL.FO. Anuk6eposoithttp://www.alhimik.ru

4. OCHOBBI XUMHH: 00pa30BaTEIbHBIN CAUT /ISl IIKOJBLHUKOB U CTY/ICHTOB



http://www.chem.msu.su/rus
http://www.hij.ru/
http://www.alhimik.ru/

http: //www. hemi.nsu.ru
5. BupryanpHas xumuueckas mikoia http://maratakm.narod.ru
6. 3anmMarenbHas XUMUs: Bce 0 Metajuiax http://all-met.narod.ru
7. Tlopran ®UIIN - denepanbHblii HHCTUTYT MEAaroru4ecKux M3MepeHui
http://www.fipi.ru
8. Ypoxku u npe3enranuu http://festival.1september.ru/
9. KouTpen — Xumus 115 Bcex: ydeOHO-MHGOPMAIIMOHHBINA CalT
http://classchem.narod.ru
10.Caiit «BupryanpHast xummudeckas mkosay http://chemworld.narod.ru
11. Xwummust. 8-11 xmacc: bubnuoTeka 3JIeKTPOHHBIX HATJISITHBIX TTOCOOMIA
(OO0O"Kupunn u Medomuit"; L SMTO)
12. Xumus (8-11 xmacc) Buptyansnas nabopatopus: Y4ueOHOE 3JIEKTPOHHOE
uznanue (Jlaboparopus cuctemsl mynsTumeana, Mapl'TVY)
YuebHoe o6opynoBaHue
TCO
— TEPCOHAIBHBIA KOMIIBIOTED
—  MYJbTUMEIUNHBIA IPOEKTOP
— MAarHuTHO-MEJIOBas JOCKa
— Smart - mocka
[TocoOus Ha MeYaTHOW OCHOBE
— IlopTperbl y4€HBIX — XUMHUKOB
— KommrekT Tabmwmi mo xumum ais 10-11 ximacca
— CrnpaBOYHO — UHCTPYKTHUBHBIE TAOJIUIIBI
— Ilepuomnueckas cucrema xumuueckux diemeHToB J[.M.Menneneesa,
PactBopuMocCTh conelt, KucioT, ocHoBaHui, Knaccudukanus BemiecTs,
[IpaBuna TexHMKHM O€30MACHOCTH MpU padoTe B KaOMHETE XUMHHU
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB
Ob6opynoBanue uIsl IPOBEICHUS Ja00PATOPHBIX U MPAKTUYECKUX PAbOT
- HabGop mocyapl u mpuHAAIEKHOCTEH IS YYEHUIECKOTO IKCIIEpUMEHTa (Ha
KaXKbIi CTO)
- HaGop moperneii aToMOB 11 COCTaBIICHUS IIAPOCTEP>KHEBBIX MOAEIEH
MOJIEKYT
KoJuteknnu — pa3atoyHblid MaTeprall
AJIIOMUHUN
Mertaiubl ¥ criaBbl
[IIkana TBepaOCTH
Tormso
Bonokna
Hed1b 1 BaxkHeiime npoIyKThl ee nepepaboTku
7. MunepanpHbie y100peHus
- KommiekT kpuctammmdeckux peméTok (ammas, rpaduT, TUOKCUT YIiiepoaa,
MarHuii, oBapeHHas CoJib, KO, JIe)
- CniupTOBKH
- llItatuB naboparopusiit metarndeckuit [11JIb

onkowdPE


http://maratakm.narod.ru/
http://all-met.narod.ru/
http://www.fipi.ru/
http://festival.1september.ru/
http://classchem.narod.ru/
http://chemworld.narod.ru/

- [IpoGupxku 11X-21, [1X-14

- Komruiekt st J€MOHCTPAallMOHHBIX OMNBITOB YHUBEPCAIBHBIM IO XWMUU
KIA0OXY

- CTOJIMKY MOBEMHBIE

- Anmapar Juisl IoJy4YeHus ra3oB

- [{unuaapsl MepHbIe, SO M

- TepmomeTp nabopatopHbIit

- Boponku nabopatopHsie

- Crakanbl mepHbie 50, 100, 200 ma

- KonGwr kornueckue

- BopoHka nenurenpHas

- Becwl yueOHbBIE DIIEKTPOHHBIE

PeakTuBbl:
Hab6op «lllenouHble 1 11€I0YHO3EMENbHBIE METAILITBI)
Ha6op Ne 1B «Kucnotsn»
Ha6op Ne 1C «KucnoTsn»
Ha6op Ne 3 BC «Illénouny
Ha6op Ne 9 BC «O6pa3iibl HeOpraHM4eCKUX BEIIECTBY»
Ha6op Ne 11 C « Conu 151 I€eMOHCTPAITUOHHBIX OIBITOBY
Ha6op Ne 12 C « Heopranuieckue BeIiecTBa»
Ha6op Ne 13BC « I'anorenuanny
. Ha6op Ne 14 BC «Cynbdatsl, cynbpursl, CynbPuabn
10 Ha6op Ne 15 BC « I'aorensn»
11.HaGop Ne 16 BC « Metamibl, OKCUABDY
12.Ha6op Ne 17 C « Hutpatbi»
13.Ha6op Ne 20 BC « Kucnotei»
14.Ha6op Ne 22 BC «MIHIuxkaTopb»
15.Ha6op Ne 5C «Opranudeckue BEIIeCTBa»
16.Ha6op Ne 13 OC «Aneratbl. Poganuasn
17.Ha6op Ne 19 OC «YrneBoopoibi»
18.Ha6op Ne 20 OC «Kucnopojicoaepxaliie opraHiueckue BelecTBay
19.Ha6op Ne 21 OC «KucnoTel opraHudecKue)
20.Ha6op Ne 22 OC «¥YrieBoapl. AMUHBD)
21.Ha6op Ne 24 OC «Marepuaibi»

[Ipocteie BemecTBa — Menb, OpOM, HATPH, KalblMW, AJFOMUHUN, MarHuw,
)kene30. Oxcunbl — meau (I1), kanbiuys, xenesa (III), maraus. KucinoTel — comsiHas,
cepHas, a3oTHasd, ¢ocdopHas. OcHOBaHHS — TUAPOKCUJA HATPHsI, THIPOKCH]
KaJIbLMs, Tuapokcun Oapus, 25% BonaHbIl pacTBop aMMmuaka. Conu — XJIOpUABI
Hatpusi, meau (1), xeneza (I1I), amromuHus; HUTpPATHI Kaiousi, HATpHs, cepedpa;
cynbdater Menu(Il), xeneza(ll), xeneza(lll), ammonus; momaua Kamus, OpoMu
HaATpHS.

XuMuueckas JiaboparopHas mocyja, anmnaparbl ¥ MPUOOPHI.

XuMmuueckass TocyJa TMOApa3jeNisieTcs Ha JBe TpYyNmbl: Mocyaa s
J€EMOHCTPALIMOHHBIX OMBITOB U MOCY/1a JUIsl BBIMOJIHEHUS OMBITOB yYAITUMUCH.

CoOoNOR~ODE




1. IlpuGops! ans pabOTHI C Ta3aMH — MOJyYEHUE, COOUpaHUEe, OUHUCTKA, CYIIKa,
HOIJIOUIEHUE Ta30B; PEaKUUU MEXAY MOTOKAaMHU Ta30B; PEaKLHUU MEXITY
rasaMM B OJIGKTPUYECKOM paspsle; peakluuu MeEXIy razaMd IpH
HOBBILIEHHOM JIABJICHUU.

2. Anmapatbl U IpUOOPHI ISl ONBITOB C KUJAKUMH U TBEPABIMU BELECTBAMU —
NEPEroHKa, (PWIBTPOBAHNUE, KPUCTAIIIN3ALMUS; [IPOBEICHUE PEAKINI MEXKTY
TBEPABIM BEIIECTBOM U KUAKOCTHIO, JKUIAKOCTHIO M >KHIKOCTBIO, MEXIY
TBEPABIMU BEIIECTBAMH.

Bue a1oi knmaccudukaum HaXoaATCs BE TPYNIBI YIeOHOMU amnmapaTyphbl:

1. Jlns u3ydyeHus: TEOPETUYECKUX 3aKOHOB XMMHUHU — WJUIIOCTpAlUs 3aKoHa
COXpaHEHHS MAacChl BEIECTB, JIEMOHCTpAIUs 3JIEKTPONPOBOJHOCTH
pacTBOPOB, JEMOHCTpAIMsl JBU)KEHUS MOHOB B 3JIEKTPUUYECKOM IOJE, IS
U3YyYEHHUS CKOPOCTHU PEAKIIMU U XUMUYECKOTO paBHOBECHSI.

2. JInd WUTIOCTPAlMM XMMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB TMOTYYCHHS
HEKOTOPBIX BEHIECTB (CEPHOM KUCIOTHI, aMMHUAKa).

2.Ilnanupyemble pe3y/bTaThl H3y4YeHHUS Kypca

Jluunocmuvimu pezynromamamu U3y4eHUs Kypca sIBISIOTCA:

— OCO3HaHWe OO0YYarOUIMMHCS POCCUMCKOW TIpaKIAaHCKOW HMIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

— HaJu4Me MOTHBAIMM K 00YUYEHHUIO;

— LIeJICHANpaBIE€HHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JTMUYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTE M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

— TOTOBHOCTb M CHOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBAThCS B CBOEH
JNEATEIBHOCTH ~ LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAaMM,  IPUCYILIMMU
LEJIOCTHON CUCTEME XUMHUYECKOr0 00pa30BaHus;

— HaJIu4Me NMPaBOCO3HAHUS SKOJOTHYECKON KyIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIX ¥ CTPOUTH ’KU3HEHHBIE IUIAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS Kypca IOCTUTal0TCs B €AMHCTBE YUYEOHOU U
BOCIIMTATEIIbHOM  JEATEIBHOCTM B  COOTBETCTBUM C TI'yMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMH ILICHHOCTSAMHM U  HJeajaMu
POCCHUICKOIO Tpa)IaHCKOro OOILIECTBA, NMPUHATBIMU B OOILIECTBE HOpMaMu H
npaBujamMd  TOBEJEHHUS, CIIOCOOCTBYIOIIMMH  IpolleccaM  CaMOINO3HAHUA,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMS Kypca OTpaxaroT C(HOPMUPOBAHHOCTH
OMbITa TIO3HABATEIBHON M TPAKTUYECKOM JIEATEIbHOCTH OO0Yy4Yaloluxcs Io
peanu3alry MPUHATHIX B 0011I€CTBE LICHHOCTEN, B TOM YMCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS
— OCO3HAHUS OOYYAIOIIMMHUCA CBOUX KOHCTHUTYLMOHHBIX TpaB M OOsS3aHHOCTEM,

YBOKEHMS K 3aKOHY U ITPABOIIOPAIKY;

— IPEACTAaBICHHUS O COLMAJBHBIX HOPMAaxX M MNPaBUIAX MEKINYHOCTHBIX

OTHOIIICHUM B KOJIJICKTUBE;



— TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESITEIBHOCTU MPHU CO3JAHUU YIEOHBIX
MPOEKTOB, PEIIEHHMH YYEeOHbIX W TI03HABATENbHBIX 3a]1a4, BbITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHMS:

— IIEHHOCTHOIO ~OTHOIIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAacJEIUIO
OTEUECTBEHHOU XUMUMU;

— YBaOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUU U MPAKTHUECKOTO
NPUMEHEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHMSI HAYKU €CTh PE3yJbTaT
JUIUTENIbHBIX ~ HAOMIOJIEHUH, KpPOMOTIMBBIX JKCIEPUMEHTAIbHBIX IOHCKOB,
MOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;

— WHTEpPECca U MO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH W MOCIEAYIOIMIEM aHAIIN3E
uH(OPMAITUH O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

— HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEACHMUS;

— CIOCOOHOCTH OILICHWBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKUMU SBICHUSIMH, H
IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE TIOBEACHHE M TIOCTYINKH CBOMX TOBapHUIIECH C
MO3UIIMNA HPABCTBEHHBIX U TMPABOBBIX HOPM W OCO3HAHHE IOCIEICTBHMA ITUX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

— MOHUMAaHUS IIEHHOCTEH 370poBoro u  Oe3zomacHoro oOpa3a  KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

— coOrofieHnss TpaBuil 0e30MmacHoro oOpallleHHsT ¢ BelecTBaMU B  OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JI€ATENbHOCTH;

— TMOHMMAaHMUSl [IEHHOCTH MPaBWJI  UHAUBUAYATBHOTO M KOJUIEKTUBHOIO
0e30MacHOro TMOBEJEHUS B CHUTYAlUSX, YTrPOKAIOMIMX 30POBbI0 M KU3HU
JIIOJICH;

— OCO3HAHMS TOCIICJACTBUNA WM HEMPHUATHAS BPEIHBIX MPUBBIYEK (yMOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

— KOMMYHUKaTUBHOU KOMITIETEHTHOCTHU B y4ueOHO-HCCIIeI0BATEIbCKON
NEeATeTbHOCTH, OOIIECTBEHHO TOJE3HOW, TBOPUECKOW W JPYyTrUX BHIAX
NEeSATeTLHOCTH;

— YCTaHOBKHM Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 COIUATHHOM
HAIPaBJICHHOCTH (B paMKax CBOET0 KJIacca, IIKOJIbI);

— MHTEpeca K MPAKTUIECKOMY HU3Y4YEHUIO0 Tpodeccril pa3IuvHOro poja, B TOM
YHUCJIe Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMHUH,

— YBQXEHHUS K TPYLY, JIOJSM TPYJla U pe3yJibTaTaM TPYI0BOM JAESTEIIbHOCTH;

— TOTOBHOCTM K  OCO3HAHHOMY  BBIOODY  HHIMBHIYaJIbHOW  TPACKTOPHUHU
oOpazoBanus, Oynymied npodeccuu U pean3alui COOCTBEHHBIX KU3HEHHBIX



IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB
U TIOTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS:
IKOJIOTUYECKU IIeJIECOO00PAa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;
NOHMMAaHHUs TIJ00AJIBHOIO XapakTepa OHKOJIOTMYECKUX Npo0JieM, BIUSHUS
DKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLUAIIBHOU CPEABL;
OCO3HaHHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTUKEHUN XUMUU JJI PELICHUsS
BOIIPOCOB PALlMOHAIIBHOIO ITPUPOOIIOIb30BaHNUS;
AKTUBHOT'O HENIPUATHS NEHCTBUN, IPUHOCAIIUX BPEN OKPYKAIOIIEH MPUPOIHOM
cpele, yMEHHMs  IPOTHO3UPOBAaTh  HEOJAroNpUATHBIE  DKOJIOTMYECKUE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBPALIATh UX;
HaJIM4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpHI,
ombITa NEATEIIbHOCTH JKOJIOTHYECKON HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATHCA MMM B I103HABATEIbHOM, KOMMYHUKAaTUBHOW U COLMAJIbLHOM
OPAaKTHKE, CIOCOOHOCTH M YMEHMsI aKTHBHO HPOTHUBOCTOSTH HJCOJOTUU
xemoobuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:
c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKHY;
NOHMMAaHUA CHEIU(PUKA XHMHUU Kak HayKH, OCO3HaHMA €€ polu B
(OpMHUPOBAHNUN PALMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3JAHUM LIEJIOCTHOTO
IPEJICTaBICHNs 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE IPUPOJIbI U UEJIOBEKa, B
NO3HAaHUM HIPHUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHUM IpoOJIeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI,;
yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XMMMHU JUIl COBPEMEHHOMN LIMBUIIN3ALIUU:
B €€ I'yMaHUCTUYECKOM HANPABICHHOCTM U BAXXHOM pPOJIM B CO3JaHUU HOBOM
0a3bpl MaTepUaNbHON KYJIbTYpPBI, PEIICHUU TI00ANTbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHs  4YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOW, NHUIIEBOW U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTHUH MEAMIIMHBI, OOECICUEHNUN YCIOBUMN
YCIICITHOTO TPyAa M HSKOJOTUYECKHM KOMGPOPTHOM >KHU3HHM Ka)XJIOTro diIeHa
00I11eCTBA;
€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAHMS  CYIIHOCTM  METOJOB
MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIB30BaTh
II0JTy4yaeMble 3HAHUS JUIS aHaJIu3a U OOBSICHEHUS SIBJICHUI OKPYKAIOLIEr0 MUpa
U TPOUCXONAIMX B HEM H3MEHEHHH, YMEHHUs JelaTb OOOCHOBaHHbIE
3aKJIFOYEHUST HA OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbIO
IIOJIy4ECHMS TOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH  CaMOCTOSITEbHO MCIOJb30BaTh XUMHYECKHE 3HaHUSA IS
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALMSX;
MHTEpeca K NO3HAHMIO U MCCIIE0BATEIBCKOMN NESTEIbHOCTH;
TOTOBHOCTH M  CHOCOOHOCTHM K  HENpPEphIBHOMY  OOpa30BaHHUIO U
caM000pa3oBaHNI0, K AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;



— MHTEpeca K OCOOEHHOCTSM TpyJa B pasiuyHbIX chepax mpodeccrnoHambHOM
NEeSATETbHOCTH.

Memanpeomemmuvie pe3ynvmamuvl OCBOCHHS POTPAMMBI KypCaBKIIOUYAIOT:

— 3HaYUMbIE LTSI dbopmupoBaHUs MUPOBO33pPEHUS oOyyJaronmxcs
MEXAUCIUTUIMHAPHBIE (MexXTpeIMeTHBIE) oOl1IeHayYHbIe HOHSTHS,
OTpaXkarollle LEJOCTHOCTh HAy4YHOW KapTUHBI MUpa U cHEelU(pUKY METOIOB
MO3HAHUS, HCIOJNb3yeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPrus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIM (HaKT, TMPHUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIOJEHHEe, H3MEpEHUE,
AKCHEPUMEHT U JIPYTHUE);

— YHUBEpCAJIbHbIE Yy4eOHbIE NelcTBHS (MMO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,
perynatuBHbIE),  oOecreunBaionie  (GopmMupoBaHue  (PYHKIHMOHAIHHON
TPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YJarOIINXCS,;

— CHOCOOHOCTH O0YYaIOIIUXCS UCIOJIb30BaTh OCBOCHHbBIE MEXKAUCIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCalbHble Y4yeOHbIe JCHCTBUA B
IO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEJIbHBIMH, KOMMYHHUKAaTUBHBIMU UM  PEryJSTUBHBIMU
JICVCTBUSIMH.

OBnanenue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefiCTBUSIMM:

1) 6a3oBbIe JIOrHYEeCKHE TeHCTBHSA:

— CaMOCTOATENHLHO (OPMYIUPOBATH M AKTyaTM3UPOBATh IPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

— OMNpeNeNsITh UeAu ACSATENbHOCTH, 3ajaBasi MapaMeTpbl M KPUTEPUH UX
JNOCTHXKEHUSI, COOTHOCUTH pEe3yJbTaThl JEATEIBHOCTH C TOCTaBICHHBIMU
HEISIMU;

— HUCIOJIb30BaTh MPU OCBOCHWU 3HAHUUA NPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIICJISTh XapaKTepHbIC NMPU3HAKK MOHSATUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS! OTACIbHBIX (DaKTOB
U SIBJICHUM;

— BBIOMPATh OCHOBAHUS M KPUTEPHUH I KIACCU(UKAITIU BEIIECTB M XUMHUIECKUX
pEeaKuunii;

— YCTaHaBJIMBATh  TMPUYUHHO-CIEJCTBEHHBIE  CBSI3U  MEXAY  HM3y9aeMBIMH
SIBJICHUSIMU;

— CTPOUTH JIOTHYECKHWE pacCykiaeHus (WHIAYKTUBHBIE, NEIyKTUBHBIC, TIO
aHaJIOTUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

— NPUMEHSTh B MPOLIECCE IMO3HAHMS, MUCIOJIb3yEMble B XMUMHH CHUMBOJMYECKHUE
(3HAKOBBIE) MOJIENH, MPeoOpa3oBbBIBATh MOJEIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ) dJIeMEHTa, XUMHYeckas ¢Gopmylia, ypaBHCHHE
XUMUYECKOM peakuud — TMpUd PEHIeHHH Y4YeOHBIX [103HABATENbHBIX U
MPAKTUYECKUX 3aJ]1ad, MPUMEHATh HAa3BaHHBIE MOJICIbHBIC MPEICTABICHUS IS



BBISIBJICHUS XapaKTEePHBIX MPHU3HAKOB HM3yYaeMbIX BEIIECTB U XUMHUYECKUX
pEaKIuu.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuit;

bopMyaMpoBaTh LEIU U 33a4l UCCIEAOBaHUS, UCTIOIb30BATh TOCTABICHHbBIE U
CaMOCTOSITeNIbHO Cc(POPMYJIMPOBAHHBIE BONPOCHI B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI [ POPMUPOBAHUS TUTIOTE3bI MO MTPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHMS UM  IPOBEICHMUS
YUYEHMUYECKUX D3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HAOI0IaTh 3a
XOJIOM  TIPOIECCa, CAaMOCTOSATEIBLHO  IMPOTHO3MPOBATH €0  pe3yJbTarT,
dbopmynupoBath 00OOIIEHUS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTaTOB MCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAEIAHHOMN
pabore;

npuoOpeTaTh  OMBIT  YYEHWYECKOM  HMCCIIEOBATENLCKOM W MPOEKTHOM
NESATEITLHOCTH, MPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIIEHOMY
MOMCKY METOJIOB pEUIECHUs MPAKTHUYECKUX 3a7ad, MNPUMEHEHHUIO pPa3IHYHbIX
METO/IOB MMO3HAHMUSI.

3) padora ¢ nunopmanuei:

OpPUCHTHUPOBATHCA B  PA3IMYHBIX HWCTOYHHMKAX wWHPpopManuu (HAYy4HO-
NOMyJIsipHasl JUTEpaTypa XHUMHUYECKOTO COJEp)KaHMs, CHPAaBOYHBIE MOCOOUS,
pecypebl MHTEepHETa), aHaTM3UpOBaTh MHPOPMALIUIO PA3TUYHBIX BUAOB U (opM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh e€¢  JIOCTOBEpHOCTh U
HEMPOTUBOPEYUBOCTH;

bopMyaMpoBaTh 3aMpPOChl U MPUMEHSTH PA3IMYHBIE METONbI MPHU TMOUCKE U
oTOope wuHOpPMaLMK, HEOOXOIMMOM Il BBINOJHEHUS Y4YeOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HWCIOJNB30BAaHUSA  HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOHMpaTh ONTUMAIbHYIO (POpMY MpeAcTaBieHus] HHGOpMaIUu
(cxemsl, TpaduKy, TUarpaMMbl, TAOJIHIIB, PUCYHKH H JIPYTHUE);

WCITIOJIb30BATh HAYYHBIN S3BIK B KAUYE€CTBE CPEJCTBA MPHU PAbOTE C XMMHUYECKOM
uH(pOpMaIUE: TPUMEHSATh MEXKIIpEAMETHbIC ((PU3NYecKre U MaTeMaTHIECKHUE)
3HaKW U CUMBOJIBI, (hOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HAIJISIHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOl TeMbl B XOJi€ Jauajora W/Wiu
JUCKYCCUHU, BbICKa3bIBaTh HUJEH, (HOPMYIUpPOBaTh CBOM  MPEIAJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYNAaTh C TIpe3eHTalMed pe3yJlbTaTOB MO3HABATEIbLHON IESITEeNIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIpU
BBINIOJIHEHUH XUMHUYECKOTO OJKCIEPUMEHTa, MPaKTUYEeCKOW paboThl IO



MCCJIETOBAaHUIO CBOMCTB M3y4yaeMbIX BEILIECTB, Peau3aluy yueOHOro MpOeKTa U
(bopMyIMpOBaTh BBIBOJIBI MO pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM
COTJIaCOBAHUS MO3ULIMI B X0J1€ 00CY X ACHHUS U1 OOMEHA MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMMU:

— CaMOCTOATENIbHO TUIAHUPOBAaTh U OCYUIECTBISTH CBOIO IO3HABATENIbHYIO
NesATEIbHOCTh, Ompenenss e€ Leld M 3a7auyd, KOHTPOJIUPOBATb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IIpelaraéMblii ajaropuT™M JCHUCTBUM TIpH
BBINIOJIHEHUHM YYEOHBIX W HCCIENOBATEIbCKUX 3ajlad, BbIOMpaTh Haunbosee
3¢ PexTuBHBINA CMOCO0 MX pelIeHUs C YYETOM MOJYyYEHUsS HOBBIX 3HAHUU O
BCIIECTBAX U XUMHYCCKUX PEAKIIHIX;

— OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATETbHOCTH Ha OCHOBE CaMOaHaIn3a u
CaMOOLICHKH.

3.IlpenmeTHBIE Pe3yJbTATHI
10 kaace
[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»Y

OTpaXkaroT:

— cOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYEHUN OPTaHUYECKON XUMHUH
B CHCTEME ECTECTBEHHBIX HayK U €€ poju B OOECHEYEeHUU YCTOMYMBOTO
pa3BUTHUS YETIOBEUECTBA B PEUICHUH MPOOJIEM HKOJIOTMUYECKOM, SHEPreTHIEeCKON
U M[UIIEBOW O€30IacHOCTH, B PAa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX
MaTepHaoB, HOBBIX HCTOYHUKOB HSHEPIrUU, B OOECIEUYEHHH PalMOHATBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHUSI M OOLIEH KYJIbTYpHI
YeJIOBEeKa, a TakKKe B3KOJOTMYEeCKM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOAHON CPEJIE;

— BJQJICHHME  CUCTEMOM  XUMHUYECKMX  3HAHWM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIIUue TOHATUS — XUMHYECKUH DJIEMEHT, aToM, SApO H
DNIEKTPOHHAsE 00O0JOYKa atoMma, s-, P-, d-aTOMHBIE OpOWTaNH, OCHOBHOE H
BO30YKIEHHOE COCTOSHUSI aTOMa, THMOpHAM3alMsl aTOMHBIX OpOHTanel, HOH,
MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OO0BEM, YTIIEPOIHBIN
CKeneT, (YHKIMOHAJIbHAS TPYINa, paauKad, CTPYKTYpHbIE (HOPMYIIBI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJETHBIC), W30MEPHUS CTPYKTypHas W
IPOCTPAHCTBEHHAs (TEOMETPUYECKasi, ONTUYECKast), N30MEPbI, TOMOJIOTUYECKUH
psl, TOMOJIOTH, YTI€BOAOPOJIbI, KUCIOPOJ- U a30TCOAEPKAIIUE OPraHUYEeCKUE
COEIMHEHUS], MOHOMEp, TIOJUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCJMHEHHUsI; TEOpUH, 3aKoHbl (mepuoauyeckuii 3akoH J[. 1. Menneneena,
TEOpHs CTPOCHHUsS OpraHndeckux BemecTB A. M. Bytneposa, 3akoH coxpaHeHus
MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS YHEPTHH MPH XUMHUECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECCKUH SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAIINEe B OCHOBE TMOHMMAaHUS MPUYMHHOCTH H
CHUCTEMHOCTH XUMHUYECKUX SIBIICHUN; (HaKTOJOTUYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM MCTOIb30BAHUH BAKHEHIITNX OPTaHUYECKUX
BEIIIECTB B OBITY W MPAKTHUUYECKOW JESITEIILHOCTU YE€JIOBEKa, OOIIMX HAYYHBIX



MPUHITUTIAX XUMHYECKOTO TIPOM3BOJICTBA (HA IPUMEPE MPOU3BOCTBA METAHOJIA,
nepepadoTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHMI: BBIABISTH XapakTEpPHbIe NPU3HAKU TOHSTHUH,
yCTaHaBJIMBAaTh KX B3aHUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MOHITHS
IIPU ONKUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIA;
c(hOpMUPOBAHHOCTh YMEHHI: HCMOIb30BATh XHUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKENeTHhIX) (OpPMYyJT OpPraHWYECKUX BEIIECTB; COCTAaBJIATh ypPaBHCHUS
XUMUYECKAX PEAKIMHA W  PaCKphIBaThb WX CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMHA TIOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OamaHca 3THX peaKIui, peakiuii MOHHOTO OOMEeHa IMyTEM COCTaBIICHUS WX
MOJIHBIX ¥ COKPAIIEHHBIX MOHHBIX YPaBHEHU; N3TOTABIUBATH MOJIEIIA MOJIEKYIT
OpTraHWYECKUX  BEMIECTB NI WLIIOCTPAIlMU  MX  XUMHUYECKOTO |
MIPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTAaHABIMBATH MPUHAIJIECKHOCTh H3YyUECHHBIX
OpraHWYECKUX BEIIECTB [0 MX COCTaBy M CTPOCHHUIO K OIpPEACIIEHHOMY
KJIACcCy/Tpynne COEQUHEHUHM, JlaBaThb KM Ha3BaHUS 1O CHCTEMaTHYECKOM
HOMEHKJIaType ¥ TPUBOAUTH TPHUBUAIbHBICE Ha3BaHUS JUIsl  OT/AEJbHBIX
NpECTaBUTENIEH OpPraHWYeCKUX BEHIeCTB (ITWJICH, AaleTWICH, TOIYyol,
[JIMIEPUH, ATHJICHTJIMKOJb, ()eHOoN, (OpMalIbICTHa, alleTalbJeTh, alleToH,
MypaBbUHAsI ~ KHCJOTA, YKCYCHas KHUCJIOTa, CTE€apUHOBAs, OJICHMHOBAS,
NaJbMUTHHOBASL KHUCJIOTHI, TJHIMH, ajaHWH, MalbTo3a, (PPYyKTO3a, AHWJIMH,
JTUBUHWUII, U30TIPEH, XJIOPOTIPEH, CTUPOJ U JIPyTHE);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENCNISITh BUJ XUMHUYECKOHW CBSI3U B
OPTraHUYECKUX COCIUHEHUAX (KOBaJCHTHAsT WM WOHHAS CBS3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemiecTB A. M. byrtiepoBa s OOBsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKHUE U
XUMUYECKUE CBOMCTBA THUIUYHBIX TNPEJICTABUTENICH pPa3IMYHbIX KJIAcCOB
OpraHUYEeCKUX BEUIECTB, MJUIIOCTPUPOBATH T€HETHYECKYIO CBA3b MEXKIY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHUX PEaKUUid C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (HhOpMYII;

c(hOpMUPOBAHHOCTh yYMEHHUSI XapaKTEPU30BaTh HCTOYHUKH YTJIEBOJIOPOIHOTO
CeIpbsi (HedTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI €ro mepepadoTKU W
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB TIEPEepadOTKH;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHWUH O €CTeCTBEHHOHAYYHBIX
METO/JaX  TMO3HaHWUS —  HAOMIONEHWH, W3MEPEHUH, MOJACIUPOBAHUH,
AKCIEPUMEHTE (PEAIbHOM U MBICIIEHHOM) M YMEHHUSI IPUMEHSITh 3TU 3HAHMUS;
c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBHOM
NeATEIbHOCTH — aHAJI3 U CUHTE3, CpaBHEHHE, 0000IleHHEe, CUCTEMATU3AIIMIO,
BBISIBJICHUE IPUYUHHO-CIICACTBEHHBIX CBS3€H — /JI1 U3y4YEeHUs] CBOMCTB BEIIECTB
Y XUMHUYECKUX PEAKIIUU;



— chOpPMHUPOBAHHOCTh YMEHUH: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHHHU C
MOHATUSIMU U MPEJICTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB IS
0oJyiee OCO3HAHHOTO MOHUMAHUS CYUIHOCTH MaTEpHAIbHOTO €JIMHCTBA MUDPA,
UCII0JIb30BaTh CUCTEMHBIE 3HAHUSI IO OPTaHUYECKOW XUMUU JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SABICHUN, UMEIOIIUX €CTECTBEHHOHAYUYHYIO IPUPOLY;

— chOpMHUPOBAHHOCTh YMEHUI: TPOBOJUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U
YpaBHEHUSIM XUMHUYECKUX PEAKIUH C HCHOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00bEM Tra30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIMIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYETHl MO HAXOXKICHUIO XUMUYECKON (DOPMYIIBI
BEIIECTBA II0 H3BECTHBIM MAaCCOBBIM JIOJSIM XUMHUYECKHX JJIEMEHTOB,
MPOJYKTaM CTOpaHus, TUIIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

— chOpMHPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHATU3UPOBATH M OIICHUBATH C
MO3UIMNA  DKOJOTHYECKOM  O€30MacCHOCTH  TIOCHEACTBUS  OBITOBOH W
IPOU3BOJICTBEHHOM JESATEIBLHOCTH YEJIOBEKa, CBS3aHHOM ¢ TepepabdoTKoil
BEILIECTB, WCIIOJb30BaTh IIOJYYEHHBbIE 3HAHUSA I NPHUHATUS TPAMOTHBIX
pelIeHni MpoOJIeM B CUTYalIUsIX, CBA3aHHBIX C XUMHEH;

— chOpPMHPOBAHHOCTh YMEHMM: CaMOCTOSITENIbHO TUIAHUPOBATH M TMPOBOAMTH
XUMUYECKUN IKCIEPUMEHT C COOJIIOIEHUEM TpaBUil 0€30MacHOro0 00OpaIeHUs C
BEIIECTBAMU U JIaDOpaTOPHBIM  00OpyAOBaHUEM, (POPMYJIHUPOBATH IICIb
UCCJIeIOBAHMS, TIPEJICTABIATh B pa3IMuHON (hopMe pe3ylbTaThl IKCIIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCT;

— chOpPMHPOBAHHOCTh  YMEHUMU: cobmo1aTh MpaBuja  JKOJOTMYECKHU
[eJIECO00Pa3HOTO TOBEJACHUSI B OBITY W TPYIOBOH JCATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS, OKPYKAIOUIEN ITPUPOJHON CPEIbI U TOCTUKEHHUS
€€ YCTOMYMBOIO Pa3BUTHUA; OCO3HABATh OMACHOCTh TOKCHYECKOrO JEWCTBHS Ha
JKUBBIE OPTraHU3Mbl OMNPENICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI
nokazarens  IIJIK;  aHaimu3upoBaTh  11€71€CO00pPa3HOCTh  MPUMEHEHUS
OpPraHMYECKUX BEIECTB B IPOMBIIIJIEHHOCTH W B OBITY C TOYKH 3pEHUS
COOTHOIICHUS PUCK-TIOJIB3A;

— chOpPMHUPOBAHHOCTh YMEHHUN: OCYILIECTBJISATh II€JICHANPABICHHBIM  MOUCK
XUMUYECKON HHGOpMALMK B PA3IUYHBIX MCTOYHUKAX (HayyHas U y4eOHO-
Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBor mH(opmanuu, UHTEepHET U apyrue),
KPUTUYECKU aHAJIM3MPOBATh XUMHUUYECKYIO HHPOpMaLIUIO, repepadaTbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIICHHONW y4eOHOIl 3a/1aueil.

11 KJIACC
[IpenmMeTHbIE pE3yabTaThl OCBOEHHUS Kypca OTPaXKaroT:

— chOpMHUPOBAHHOCTh TMPEACTABICHUI: O MaTepUaJbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTU SBJIEHUN IMPUPOJBI, O MECTE U 3HAUYCHHUH
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poju B 00ECNEeYeHUH YCTONYHBOTO
pa3BUTHS, B PEIICHUU IMPOOJIEM 3KOJIOTHYECKOM, SHEPreTUUECKOM M MUIIEBON
0€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX
HMCTOYHHUKOB SHEPIHH, B 00€CIICUCHUN PAIIMOHATILHOTO MPUPOIOTIOIB30BaHUS, B
dbopMHpPOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl YENIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO M TIPUPOTHOM

cpene;



— BJIAJICHUE CUCTEMOM  XMMHYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAralOIIME TOHATUS — XUMHUYECKHM BJEMEHT, aToM, SJIpO aTroma,
U30TOIbI, JJICKTPOHHAs 000J0Yka aTroma, S-, P-, d-aTOMHBIC OpOHUTAIH,
OCHOBHOE W BO30YXJIEHHOE€ COCTOSIHUSI aToMa, THOPUAM3AIMS aTOMHBIX
opOuTasieil, MOH, MOJIEKyJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIHHOCTh, CTEICHb
OKUCJICHHS, XUMHUYECKas CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJJIMYecKas,
BOJIOPOJIHASI), KpUCTAJIMYECKash peméTka, XUMHUYECKas peakius, pacTBOp,
AIEKTPOJIUTBI, HEJJICKTPOJIMUTHI, SJICKTPOJIUTHYECKAs JIUCCOLIMALMS, CTEICHb
JACCOLIMALINY, BOJOPOAHBIM IOKAa3aTelb, OKHUCIWTENb, BOCCTAHOBUTEID,
TEII0BOM 3(P(HEKT XUMUYECKON peakiMh, CKOPOCTh XHMHYECKOW pEaKIUH,
XMMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpPHUSA DIIEKTPOJIUTHYECKON
qucconnanuu, nepuoandeckud 3akoH [[.M. MenneneeBa, 3aKOH COXpaHCHUS
MAaCCBhI BEIIECTB, 3AKOH COXPAaHEHUS U MPEBPALICHUS SHEPIUU NPU XUMUYECKUX
peaKIusaX, 3aKOH MOCTOSTHCTBA COCTaBa BEIECTB, 3aKOH JIEUCTBYIOLIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHWHU, MUPOBO33PECHUECKHUE 3HAHUS,
JIe)KAIME B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHX
SABJICHUI; COBPEMEHHBIE MPEJCTABICHNUS O CTPOCHUM BEIIECTBA; MPEICTABICHUS
O TEPMOAMHAMUYECKMX W KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XAMHUYECKUX PEaKIMi, O XUMUYECKOM PaBHOBECHUH, PACTBOPAX U JIUCIEPCHBIX
cuctemax; (paKTOJOTMYECKUE CBEJACHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHUH U
0€30MacHOM HCIOJIb30BAaHUU BXKHEUIIIUX HEOPTAHUUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON  JICSITENIbHOCTH  4YeJIOBEeKa, OOIMX HAyYHBIX MPUHIUIIAX
XUMHYECKOT0 ITPOU3BOICTBA;

— chOpPMHPOBAHHOCTh, YMEHU: BBISBIATH XapaKTEPHbIE TPU3HAKUA TIOHSTHH,
YCTaHABIIMBATh WX B3aHMMOCBS3b, HCIIOJb30BATH COOTBETCTBYIOLIUE IOHATUS
IIPY ONKCAHUH HEOPTAHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

— c(hOpPMUPOBAHHOCTh YMEHHSI HCHOJIb30BATh XUMUYECKYH) CHUMBOJUKY IS
cocTaBlieHHs1 (OPMYJI BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUH;

— c(OPMUPOBAHHOCTh YMEHHS OINPEIEATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKHUX AJIEMEHTOB B COSJMHCHUSIX, BUJ] XUMUUECKOM CBSI3U (KOBaJICHTHAS,
WOHHAs, MeETaJUIMYecKas, BOJOPOAHAsI), THUI KPUCTAIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA;

— c(OpMUPOBAHHOCTh YMEHUS OOBICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUA
XUMHWYECKOM CBA3U U TUIA KPUCTAJUIMYECKON PEIIETKH;

— chOpMHPOBAHHOCTh YMEHHI: KJIACCH(PUIIMPOBATh: HEOPTAHMUYECKHUE BEIIECTBA
[0 UX COCTaBy, XMMHUYECKHE PEAKUHH MO Pa3IUYHBIM MNpHU3HAKAM (YUCITY H
COCTaBy pPEarupyroIiux BEHIECTB, TEIIOBOMY 3(P(HEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHUS SJEMEHTOB, OOpPaTMMOCTH, Y4YaCTHIO KaTalu3aTopa H
JIPYTHE); CaMOCTOSITENIbHO  BBIOMpPAaTh OCHOBAHUS W KPUTEPUH IS
KJIacCU(UKAIIMU U3yYaeMbIX BEIIECTB U XMMHUUYECKUX PEaKIUN;

— c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI NIepuoarndecKoro 3akona Jl. U.
MeHieneeBa 1 IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILIYIO, 0OBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

— c(OpMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh JICKTPOHHOE CTPOEHHUE aTOMOB
M  HOHOB  XUMHYECKMX  JJIEMEHTOB  II€PBOTO—YETBEPTOTO  MEPUOAOB



[lepuomnueckon  cuctembl .M.  MeHnngeneeBa, UCHONb3ysS  HOHATUS
«IHEPreTUYCCKHE YPOBHM», «IHEPIreTHUECKUE MMOAYPOBHUY, «S-, P-, d-aTOMHBIE
opOuTaNN», «OCHOBHOE M BO30YKIEHHOE DHEPreTUUECKUE COCTOSIHUSA aTOMay;
OOBACHITH 32aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX
coenuHeHurd no mnepuomam u rpymnmnaMm [lepuonndeckon cucremsr 1. .
MeHnpeneeBa, BaleHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JJICKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh  yYMEHHWH:  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XMMHUYECKHUE CBOWMCTBA BEIIECTB  PAa3IUYHBIX KJIAacCOB, MOATBEPKIATh
CYIIIECTBOBAHME T€HETUUYECKOU CBA3U MEK]Yy HEOPTaHMYECKHUMH BEIIECTBAMU C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
c(hOpMUPOBAHHOCTh ~ YMEHHsI  PACKphIBaTh  CYIIHOCTb:  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA TOCPEICTBOM COCTAaBJIEHUSA SJIEKTPOHHOTO
OaaHca 3THX peakIUi; peakiuil MOHHOrO OOMeHa IMyTEM COCTaBJICHUSA HX
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI; pEAKINI TUIpOIN3a;
c(hOPMUPOBAHHOCTh  YMEHHSI  OOBSICHATH 3aKOHOMEPHOCTHM  MPOTEKAHMS
XUMHUYECKUX pEaKInii, XapakTep U3MEHEHUsI CKOPOCTH XUMHUYECKOW pEakliuu B
3aBUCMMOCTH OT pa3M4YHbIX (AKTOPOB, a TaKKe XapakTep CMEHICHUS
XUMHUYECKOTO paBHOBECHS MO/ BIMSHUEM BHEIIHUX BO3AeHcTBUM (puHImn Jle
[laTenne);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMUUYCCKUE PEAKITUH, JICHKAIIHIE
B OCHOBE IPOMBINUICHHOTO TOJYYCHUS CEPHON KHCJIOTHI, aMMHaKa, OOIIHe
HAayYHbIE  TMPUHIUIBI  XUMHYECKUX  TPOU3BOJICTB;  I€JECO00Pa3HOCTH
MPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTA U B OBITYy C TOUKH
3pEeHUSI COOTHOILICHHS PUCK-TI0Jb34;

c(hOpMUPOBAHHOCTh BJIAJCHHUS CHUCTEMOW 3HAHUA O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUN TPUPOABl — HAOMIOJEHUE, M3MEpEHHEe, MOICIUPOBAHUE,
HKCIEPUMEHT (peajbHbIi M MBICICHHBINA), HMCHOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, YMEHUS TPUMEHSATh HTH 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJIEIOBAHUM BEIIECTB M JJI OOBSICHEHUS XMMHYECKUX SIBJICHUH, UMEIOLIUX
MECTO B MPUPOJE, MPAKTUYECKON ACATEIBHOCTH YEJIOBEKAa M B MOBCEAHEBHOM
KU3HH,

c(hOpMUPOBAHHOCTh YMEHHS BBISIBJISTh B3aUMOCBSI3b XMUMHYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB sl
0oJee 0CO3HAHHOTO MMOHUMAHUS MAaTEPUATIHFHOTO SIMHCTBA MUPA;
c(hOpMUPOBAHHOCTh YMEHUS MPOBOJUTH PACUETHI: C MCIOIB30BAHUEM TOHSITHIA
«MaccoBas J0Jid BEIIECTBA B PACTBOPE» U «MOJISIpHAS. KOHIICHTPAIUS»; MAcCChI
BEIIECTBA WM 00bEMa Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peaKkiiK; 3Ha4Y€HUs1 BOJOPOAHOTO MOKAa3aTelsi pacCTBOPOB KUCIIOT U IIEIOYEH C
W3BECTHOM CTEIEHBIO JAUCCOIMAINM; Macchl (00bEMa, KOJIMYECTBA BEIESCTBA)
MPOJYKTa PEAKIIUU, €CJIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C
ONpeIeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE
(MMeeT MmpuMecH); JOJM BBIXOJIa MPOAYKTa PEaAKIMH; OOBEMHBIX OTHOIICHHI
rasoB;



— chOpPMHPOBAHHOCTh YMEHHM: CaMOCTOSITEIPHO TUIAHUPOBATH W TMPOBOJHTH
XUMHUYECKUH IKCIIEPUMEHT C COOIIOJICHUEM MpaBUi 0€30MaCHOTO 0OpaIleHHS C
BEIIECTBAMU U JIaOOpaTOPHBIM  00OpyAOBaHUEM, (POPMYJIHUPOBATH IICIb
HCCIIEIOBAHUSI, TIPEACTABISATh B pa3InuHON (popMe pe3ysibTaThl IKCIIEPUMEHTA,
aHAJIU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

— c(OpMUPOBAHHOCTh YMEHHMU: COOJIOATh MpaBWiIa IMOJb30BAHUA XUMHUUYECKOU
nocyaoi u JabopaTOpHBIM O0OpYJAOBaHHWEM, OOpAIlICHHS C BEIIECTBAMH B
COOTBETCTBUHM C MHCTPYKIIUSAMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJOTUYECKH IIEJIeCO00pa3HOTO TOBEIACHUS B OBITY W TPYIOBOM
JESTEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 340POBbs, OKPYKAIOLIEH TPUPOJHON
Cpelbl W JOCTHMKEHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCHUYECKOTO JCHUCTBHS Ha KUBBIC OPraHU3MBbI OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMbIcs nokazarens [11K;
c(hOpPMUPOBAHHOCTh YMEHHH: OCYIIECTBJISITh II€JICHANIPABICHHBIA  ITOUCK
XUMHUYECKOW HH(OOpPMalMM B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas W Yy4ueOHO-
Hay4Has JUTeparypa, CpeAcTBa mMaccoBor uHbopmaiuu, MaTepHeT u apyrue),
KPUTHYECKH aHAJIM3UPOBATh XMMUYECKYIO MH(GOpMAIIHIO, epepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABIICHHOM y4eOHOM 3a1auei.

4.Coaeprxkanue Kypca
10 kaacce

Bsenenne

OCHOBHbIE MOHSTHUSI OPraHUYECKOM XUMUHU. OCOOEHHOCTH OPTaHUYECKUX BEIIECTB.
DJNEeKTPOHHOE CTPOEHHE U XMMHUYECKHE CBSI3M aToMma yriepoaa. [ 'mbpumuzanus
aTOMHBIX OpOUWTaJeH, €e TUMBI JJII OPraHUYECKUX COCIUHEHW: Sp3, sp2, sp.
OOpa3oBaHue G- W P-CBSI3€M B MOJIEKYJaX OpPraHUYECKUX COEIMHEHUN.
[IpocTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX COCAUHEHUN. XUMUYECKOE CTPOCHUE
KaK MOpANOK COEAUHEHHs aTOMOB B MOJEKYJE COIVIACHO HUX BAJEHTHOCTH.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT XMMHYECKOT0 CTPOCHUS MOJeKyl. M3omepus u
n3oMepel. CTpyKTypHasi ¥ IpOCTpaHCTBEHHas u3oMmepusd. M3omepust yriiepoaHoro
ckenera.  M3omepus — momoxeHus.  MexkinaccoBas — uzoMmepusa.  Bupel
IPOCTPAHCTBEHHOM M3oMepuu. OnTuueckas M3oMepus. ACUMMETPUYECKH aToM
yraepoja. l'eomerpuueckas wuzomepus (LUc-, TpaHc-U3oMmepus). BzaumHoe
BJIMSIHAE aTOMOB U IPYIIT aTOMOB.. OCHOBHBIE KJIACCHI OPTaHUYECKUX COECTNHEHUN.
[lpuniunel  knaccupuKaMu  OpraHUYeckux  coeauHeHuit.  [lonstue o
GyHKIIMOHATBLHOM rpyIIIeE. Homenkiatypa OpraHUYECKUX BEILECTB.
MexnyHaponHas (cucreMaTH4ecKas) HOMEHKJIATypa OpraHMYeCKHX BEIEeCTB U
MPUHINNBI 00pa30BaHUS Ha3BaHUM OPraHMYECKUX COeIWHEHHU. ParmoHanbpHas
HoMeHKnatypa. Kiaccupukaunus #u  0COOCHHOCTM OpPraHMYECKUX PEeaKlUi.
CrocoObl 3amuceil peakuuii B opraHudyeckol xumuu. Cxema M ypaBHEHHE.
VYcnoBus mnpoBeneHuss peakuuid. Kiaccudukanus —peakiuuii  OpraHMYecKHX
BEIIECTB. [ OMONMTUYECKM M TETEPOJUTUYECKMU pPa3pblB  KOBAJIEHTHOU
XUMHUYECKOH CBA3U. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMY B OPraHUYECKOM
xumun. Unentudukanus opraHMuecKux coeIMHeHn. [ eneTndyeckas CBsi3b MEXIY
KJIaCCaM¥U OPTaHUYECKUX COECTMHEHUN.



JemoHcTpanuu. Moaenu opraHn4eCcKux MOJIEKYJI.

IIpakTuueckasi padbora Nel OnpeneneHre Ka4eCTBEHHOIO COCTaBa OPraHUYECKUX
COEJIMHEHUM.

Tema 1. YriieBomopoabl

Ankanvi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJBI METaHa.
Huxnoankaner. Cnenuduka CBONUCTB IMKIOATKAHOB C MaJbIM M OOJIBIINM
pa3MepoM pazMepoM LIHKIIA.

Anxenvl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ATHIICHA. Sp2 -
rubpuansanus opOutaneid aToMoB yriepona. ou m-Cssizu. M3omepus ankeHOB.
XUMHYECKHE CBOMCTBA aIKEHOB. Peakiuu nprcoeuHeHns Kak croco0 moayyeHus
GyHKIIMOHATBHBIX MIPOU3BOIHBIX YTJIEBOJOPOOB: TUJIPUPOBAHUE,
rajoreHUpOBaHUE, TUAPOrajJOreHUpPOBaHUE, TuApaTanus ajikeHoB. IIpaBuio
MapkoBHHKOBa M €ro OOBSICHEHHE C TOYKH 3pPEHUS DJICKTPOHHOW TEOPHH.
B3auMopeiicTBue ankeHOB ¢ OpOMOM U XJIOPOM IIPH BBICOKOU TeMIrepaTrype Wiv Ha
cBeTy. OKHUCJIeHUE aJIKEHOB: TOPEHUE, OKUCICHHE KUCIOPOJIOM U NEPMaHTaHATOM
kanusa. KauecTBeHHBIE peakuuMu Ha JBOWHYI CBaA3b. [IpaBuio 3aiinesa.
[Tonmumepusamust ankeHoB. [lonMaTUieH Kak KPYHMHOTOHHAXHBIM MPOIYKT
XUMHUYECKOTO TPOU3BOACTBA. Ankaouenvi. (OCOOCHHOCTU DSJIEKTPOHHOTO H
POCTPAHCTBEHHOI'O CTPOEHUS CONMPSHKEHHBIX aJKaJueHOB. XUMHUECKHE CBOMCTBA
ankaaueHos: 1,2- u 1,4-IIpucoennnenue. [lomumepunsanusa. Kayuyku. Briag C. B.
JleObeneBa B MOJIydeHHE CHHTETUYECKOrO Kaydyka. BylkaHu3anusi Kay4yyKoB.
Pesuna. Ankunvi. DJIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
alleTusieHa.  sp-ruOpuamszanust  opOurtane aromoB  yriepona.  Peakuum
IPUCOCINHEHNs TaJOr€HOB, TaJOr€HOBOJOPOJAOB, BOABL. Ipumepusauus H
auMepusanus anetuieHa. Peakunn 3amenieHusi. KuciaorHele cBONMCTBA aJIKMHOB C
KOHIIEBOW TpOMHOW CBsA3bIO. Apensvi. CoOBpeMEHHBIE TIpeACTaBlIeHUs 00
AJIEKTPOHHOM UM  MPOCTPAHCTBEHHOM  CTpoeHHM OeH3ona. WM3omepus wu
HOMEHKJIaTypa TOMOJIOTOB OeH3o0ya. M3oMepusi nu3aMemeHHBIX OCEH30JI0B Ha
npuMepe KCUJIo0JIOB. XUMHUYECKUE CBOWMCTBAa OeH3o0sia. Peakiuu 3amenneHusi B
OCH30JIbBHOM Sjpe: TaJOr€HUPOBAHHME, HUTPOBAHHUE, aJKWIUpOBaHHe. Peaknuu
IpUCOEIMHEHNS K O€H30ily (TMAPUPOBAHUE, TAIOTEHUPOBAaHUE (XJIOPUPOBAHUE HA
cBery)). Peakuus ropenus. OcoOEHHOCTH XUMUYECKUX CBOMCTB alKUIOEH30JI0B Ha
npuMepe Tojayona. B3anWmHOe BIMSHHME aTOMOB B  MOJIEKYJE TOJIYOJIA.
XnopupoBanue Tosiyosia. HutpoBanue HutpoOen3ona. [lonyuenue OeH3omna u ero
romosioroB. Ilpumenenne romosioroB OeH3oia. ['eHeTHdeckas CBSI3b MEXIY
pa3NIMYHBIMM  KJIacCaMU  YIJIEBOAOpOAOB.  KauecTBeHHBIE  peakiuu  Ha
HEMpPEIETbHBIE YTIIEBOIOPOIBI.

Hemoncrpanun. 1. CocraBiieHre MOJENEN MOJIEKYJ aJKaHOB. 2. bpoMupoBaHue
rekcana Ha cBery. 3. ['opeHue MeraHa, sTuiieHa, auetwieHa. 4. OTHomeHue
MeTaHa, JTWJICHA, aleTHIeHa W OeH30Jla K pacTBOpaM IEpMaHraHaTta Kauusi U
Oopomuoii Bome. 5. Ilomydenme sSTuieHa peakiueil neruaparanud dTaHona. O.
[lonydenue amerusieHa THAPOIM3OM KapOuaa kanblusa. 7. OKUCIEHHE TOJIyoJsia
pactBopoM mnepManranara kanusi. Ilpaktudeckas padora Ne 2 MsrorosiieHue
MoOJeNIeld MOJEKyJl opraHudeckux BemiecTB. IIpakruueckass padora Ne 3
KauecTBeHHBIE pEaKIMK Ha YTIEBOAOPOIbI.



Tema 2. Kuciopoacoaep:xamue opraHndecKkne BenecTsa

Cnupmpui. XWUMUYECKHE  CBOMCTBA  CIHPTOB: KHCIIOTHBIE  CBOMCTBa
(B3aUMOJIEHCTBUE C HATPHEM); PEAKIMU 3aMELICHUsI THUAPOKCUIIBLHON TpyMIbl Ha
rajJlor€H; MEXMOJIEKYJISIpHasT UM BHYTPUMOJEKYJSIpHAs JeruapaTanus; TOPEHUE;
okuciaenue okcuaoM Meau (II), peakuu  yrieBOJOPOJHOTO — pajavKala.
Mmuoroatomusie  cnupThl. [IpocThle 3¢upbl  Kak HM30MEpbl  MpPEETbHBIX
OJHOATOMHBIX CHHUPTOB. MDeHoJIbl. B3auMHOE BIHMSHHE AaTOMOB B MOJIEKYJIE
¢denona. Xumuueckue cBoiicTBa ¢eHona. KuciaoTHele cBoiicTBa (PEeHOJOB B
CpaBHEHUU cO criupTamu. Peakium 3ameniennst B 6€H3075HOM Koblle. OKucIIeHne
denonoB. KauectBennoie peaknuu Ha Genon. KapOoHUIBHBIE COETUHEHUS.
AnvOecuovl  u  KemoHvl. DIEKTPOHHOE W  IMPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWJIbHOW Tpymmbl. XWUMHUYECKHE CBOMCTBA TPENEIbHBIX aJbJICTUIOB U
KETOHOB. Peakiuu npucoeMHeHus] BOJbl, CHUPTOB. Peakiuu 3aMeiieHus aToMOB
BOJIOpOJia MpHU YTIEpOAHOM aroMe Ha rajoredH. OKucieHue KapOOHUIbHBIX
coequnenuit. ['mapupoBanue. BoccTaHoBieHHE KapOOHWIBHBIX COCAVMHEHUNU B
ciupthl. KauecTBeHHBIE peaklMM Ha albJCTUIHYIO Tpynny (peakuus
«cepebpstHOrO  3epkajnay, B3auMmozeiictBue ¢ ruapokcugom wmeau  (ID)).
Kapbonosvie kucnomoi. (OCOOEHHOCTH XUMHYECKMX CBOWMCTB MYpPaBbUHOU
kucioThl. [l[aBeneBass 1 MaJloHOBasi KUCJIOTA KaK MPEACTaBUTENN AUKAPOOHOBBIX
KUCJIOT. HenpenenbHble 1 apoMaTUYECKUEe KUCIOThI: OCOOEHHOCTH UX CTPOEHUS U
CBOMCTB. ApoMaTH4ecKue IUKapOOHOBBIE KUCIOTHI ((rTaneBas, uzodtaneBas u
tepedTaneBas KuCHOThI). [loHATHE O THAPOKCUKAPOOHOBBIX KHCIOTAaX M UX
MPEACTABUTENSIX MOJIOYHOM, TUMOHHOM, sI0JJOYHON M BUHHOW KHCJIOTaxX. Beiciiue
npeiesibHbIE U Hempe/elibHble KapOOHOBbIE KHUCIOTHL. JlemoHcTpamum. 1.
B3aumogeiictBue HaTpus ¢ 3TaHosoM. 2. Okuciienue staHosa okcuaoM meau (II).
3. T'openue stanona. 4. Mogodgopmuas peakius. 5. OnpeneneHue aabAeruioB Mpu
IIOMOIIM Ka4yeCTBEHHBIX peakuuil. Jlabopartopublie onbiTbl. 1. CBoiicTBa
sTriioBoro crimpta. 2. CBorictBa rmrmepuna. 3. CpoiictBa ¢denomna. 4. CBoiicTBa
dbopmanuna. 5. CpoiicTBa YKCyCHOM KHCHIOTBHL. 6. Conu KapOOHOBBIX KHCIOT.
IIpakTnueckas padora Ne 4 KauecTBeHHbIE peakliMi Ha KUCIOPOICOAEPIKAIINE
OPTraHUYECKHE BEUIECTBA.

Tema 3. A3oTcoaep:kaime coeJMHECHUA

DJIEKTPOHHOE CTPOCHHUE HUTPOrPYMIbL. ApPOMATUUECKUE HUTPOCOECAUHEHUS.
AMMHBI KaK OpraHMYeCKHE OCHOBaHHWs. Peakluu aMUHOB C a30THUCTOW KHUCIIOTOM.
Metonbl HMACHTUPUKALUKU TEPBUYHBIX, BTOPUYHBIX W TPETUYHBIX AMUHOB.
ApoMatnueckue aMmuHbl. B3auMHOE BIHSHUE TPYIIT ATOMOB B MOJIEKYJIE aHWJIMHA.
[Tpuunnbl OcnabiieHus OCHOBHBIX CBOMCTB aHWJIMHA B CPaBHEHUHM C aMUHaMHU
NPEAEIbHOTO psAna. XUMHYECKHWE CBOMCTBAa aHWIWHA. llomyuyeHue aHuIMHa
(peakiust 3uHMHA). AHWIMH KakK CbIpb€ [JIi MPOU3BOJACTBA AHUJIMHOBBIX
kpacuteneil. Jlemoncrpanuu. 1. OcHOBHBIE cBOMcTBa amMuHOB. 2. KauecTBeHHbIE
pEeaKIMy Ha aHWIWH. 3. AHUJIMHOBBIE KPACUTEH.

Tema 4. BeniecTBa :KUBBIX KJIETOK

Kupvl Kak CIOXHBIE S(UPHI TIHIEPUHA W BBICHIMX KAapOOHOBBIX KHUCIIOT.
XHWMHUYECKUE CBOMCTBA KUPOB: TUIPUPOBAHKE, OKUCIIEHUE. [Iporopkanue xKupos.
['unponu3 Ui OMBUICHHE KUPOB KaK CIIOCOO MPOMBINIJIEHHOTO TMOJTYYeHUs COJIeh



BBICIIINX KapOOHOBBIX KHUCIOT. ['maporeHusarusi kupoB. [IpumeHeHue >KUpOB.
Mpbu1d Kak coiM BBICHIMX KapOOHOBBIX KHUCIOT. Moroliue CBOMCTBA MbLIA.
Vanesoowvl. Xumuueckue cBoMCTBa IIOKO3bl. OKUCICHUE YTIIEBOJOB — UCTOYHUK
DHEPrUM KUBBIX oOpraHu3MoB. [lucaxapuapl. llommcaxapunbel. IloHATtHe O
npou3BoJicTBe Oymaru. Amuuoxkuciomsi. CocCTaB, CTpOEHHE W HOMEHKJATypa
AMUHOKHUCIIOT. AMMHOKHCIOTHI Kak aM(OTepHble OpraHUYecKHe COEAMHEHUS,
paBHOBeCHsI B pacTBOpax aMUHOKUCIOT. CBoMcTBa aMUHOKHUCIOT. KayecTBeHHbIe
peakuuu Ha aMMHOKHUCIOTHI ¢ ruapokcuaoM menu (II). buonornueckoe 3HaueHue
a-amuHOKHUCHOT. IlenTuasl, ux crpoenue. Ilentuanas cBsizb. CHHTE3 MENTUIOB.
[Munponus mentunoB. benxku Kak mpupojHbie OuomnonuMepsl. COCTaB M CTPOCHUE
oenkoB. depMeHTAaTUBHBIA TUAPOIN3 OenkoB. Bropuunas cTpykTrypa OENKOB:
ocnupaib, [-cTpykTypa. TpeTnuHas u 4YETBEPTUYHAS CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBAa OENTKOB: THAPOJIM3, JICHATYypalus, KadeCTBECHHBIC
(uBeTHbIe) peakuuu Ha Oenku. [IpeBpamienuss O€NKOB THUIIM B OpraHHU3ME.
buonorunueckue GpyHkuuu 6enkoB. JIOCTHKEHUSI B U3yYCHUU CTPOCHUS U CUHTE3a
oenkoB. JlemoncTpanumn. 1. PacTBopuMOCTh yrieBOAOB B BOAE M 3TAaHOJE. 2.
O6pa3upl amuHOKUCTOT. JlabopaTopHble onbIThl. 1. CBOMCTBa TJIIOKO3BI. 2.
Onpenenenue Kpaxmana B NpOoAyKTax NuTaHusA. 3. JKUpbl M UX CBOWCTBa. 4.
[{BeTHBIE peakiuu OEIKOB.
Tema 4. BbicOKOMOJIEKYJISIPHBIE COCAMHEHMSI
Cononumepuzanusa. CTpoeHHE W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWMCTB
MOJUMEPOB  OT CTPOEHUA MoJieKyd. HoBble TEXHOJOTMM  JaJbHEHIIErO
COBEPILICHCTBOBAHMS TOJUMEPHBIX MarepuaioB. Jlemoncrpamum. 1. OOpasibl
acTukoB. JlaGopatopHble onbIThL. 1. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K
pacTBOpaM KUCIOT U IIeJI0Ye

Conepixkanue Kypca

11 xnace

Tema 1. BemecrBo
Crpoenne aroma. XWUMHUYECKH »5IE€MEHT U (OPMBI €ro CyIIeCTBOBAHUS.
Crpoenue atoma. M3oronsl. CoBpeMeHHasi MOJieNib CTpoeHusi atoma. KBaHTOBbIE
yucia. AToMmHas opOuTans. PacrpeneneHue 37IEKTPOHOB IO HSHEPTETHUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIIUIIOM HAaWUMEHBIIEH SHEPIUH, MPaBUIOM XYyHJa
u npuHuunom Ilaymu. OcoOEHHOCTH CTPOEHUSI SHEPIETUYECKUX YPOBHEW aTOMOB
d-anmemMeHTOB. DiekTpoHHas KoH(urypaims aroma. OCHOBHOE M BO30YKICHHBIC
COCTOSIHUSL aToMOB. [lepuommyeckuii 3akoH. MUPOBO33pEHUECKOE M HAy4YHOE
3HaueHue Ilepmommueckoro 3akona JI. WM. MenpeneeBa. Pamguyc aroma.
3aKOHOMEPHOCTH B UW3MEHEHHHM CBOWCTB MPOCTBIX BEUIECTB, BOIAOPOIHBIX
COCIMHEHUM, BBICIIMX OKCUIAOB M THUIPOKCHUIIOB B I€pUoOAax U TIpyIIax.
DJIEKTPOOTPULIATENIBHOCTh. XMMHYECKass CBA3b. OJIEKTPOHHAs  IpPUpOJa
XUMHUUYECKOHN CBsA3U. BUIbI XUMHUECKOHN CBSA3U. ATrperatHbie COCTOSIHUSI BEILIECTBA.
['a3pl. ['a3oBble 3akoHBI. 3akoH ABOrajgpo. 3aKOH OOBEMHBIX OTHOIICHHH.
OTHOCUTENbHAS TJIOTHOCTH Ta30B. CTPOEHUE TBEPJbIX TEN: KPUCTALIIMYECKUE U
amop¢usie BemecTBa. JdemoncTpanuu. 1. OOpa3ibl BEUIECTB MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CcTpoeHud. 2. Bosronka wuoga. 3. Moxenu wMousekyn. 4.
Kpucramnmuueckue pemetkd. Crnoco0bl BIPAKEHUsI KOJIMYECTBEHHOT0 COCTABA



pacTBopa:  MaccoBas  JOJi1  PAaCTBOPEHHOIO  BeWIECTBAa  (MPOLEHTHAas
KOHLIEHTpAaIus), MOJIIpHas KOHIIeHTpalus. PacTBopeHre kak PU3NKO-XUMUYECKUN
npouecc. Kpucramnoruaparsl.

Tema 2. XumMuueckue peakuuu

Knaccudukanusa XMMHUYECKMX peaklMil MO pa3IMyHbIM MpPU3HAKAM CPaBHEHUS.
DHepreTuka XuMuueckux peakuuil. TemoBod 3(PdheKT XUMUYECKOW peakIuu.
DHJIOTEPMHUYECKUE U IK30TEPMHUUECKUE peaKklMH. TepMOXUMHUYECKUE YpPaBHEHUS.
TennoTta o6pazoBanus BeniecTBa. OOpaTuMble peakiiui. XUMUYECKOE PaBHOBECHE.
[Tpunuun Jle Ilatense. CKOpOCTh XMMHYECKHX PEAKIUM, €€ 3aBUCUMOCTH OT
pa3nuuHbiX (akTopoB. Peakuum B pacTBopax 3ieKTpoiuToB. KauecTBeHHBIE
peakuuu Ha HOHBI B pacTBope. AmdorepHOocTh. Peakiuu moHHOrO oOMeEHa.
I'mppoins  coseil. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU. JIEKTPOJIU3
pacIuiaBoB M BOJHBIX PACTBOPOB JJIEKTPOJIMTOB (KHCIOT, IIEJIIOYEH W COJIEH).
[IpakTuekoe npuMeHeHue ekTpoian3a. JdeMmoncTpanum. 1. Dk30TepMUUECcKUe U
SHIOTEPMUYECKHE XUMHUYECKUE peakuuu. 2. TennoBble sIBICHUS IPU PACTBOPEHUU
CEpHOM KHUCJIOTBI U aMMHAYHOU CEIUTPHI. 3. 3aBUCHUMOCTh CKOPOCTH PEAKLUU OT
IPUPOABI BEIIECTB HA MPUMEPE B3aUMOJECUCTBHUS PACTBOPOB PA3IMYHBIX KUCIOT
OJIMHAKOBOM KOHLIEHTpPAlMU C OJIMHAKOBBIMM KyCOYKaMHu (FpaHyjaMHu) LIMHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAUIOB (MarHusi, UHKA, JKeJe3a) ¢ pacTBOPOM
COJITHOM KUCHOTHI. 4. B3auMoaencTBue pacTBOPOB CEPHOM KUCIIOTHI C PaCTBOpaMHU
TUOCYJb(aTa HATPUS Pa3IMYHON KOHLIEHTpAIMK U TemrepaTypsl. 5. Onpenenenue
KUCJIOTHOCTH Cpeibl Mpu NOMOIM HHAUKaTopoB. 6. Oddext Tunpans.
JlaGopaTopHble onbIThI. 1. Katanmuruueckoe pa3inokeHUE NEPOKCHUIA BOJOPOIA.
Tema 3. Knaccupukanus 1 HOMEHKJIATYPA HEOPraHUYECKUX COCTUHECHUI
Baxneiimme Kiaccbl HEOPraHWYECKHMX BEUIECTB. JJIEMEHThl METAUIbl U
HEeMeTaulbl U ux nosoxenue B Ilepuoamueckoit cucreme. Knaccubukamus u
HOMEHKJIaTypa CJOKHBIX HEOPraHUYECKHX COEAMHEHHWI: OKCUAOB, TUAPOKCHUJIOB,
KHCJIOT W CcOJed. ['eHeTudeckass CBs3b MEXKAY KIAacCaMM HEOPraHWYECKUX
coenuHeHni. UneHTrduKanus HeOpraHn4ecKuX BEIIeCTB U HOHOB

Tema 4. Hemerasisl

Booopoo. Tlonyuenue, Qusnyeckue ¥W XUMHYECKHE CBOWCTBA. [ WAapwIbL.
TonnuBHBIE 37eMeHTHI. [ anocensi. O0IIas XapaKTEPUCTHKA HJIEMEHTOB TJIaBHOU
noarpynnbsl VI rpynmel.  ®dusmyeckue  CBOMCTBA  NPOCTBIX — BELIECTB.
3aKOHOMEpPHOCTM U3MEHEHHSI OKHUCIUTEIbHOM AaKTUBHOCTU TaJIOT€HOB B
COOTBETCTBMM C HX TIOJIO)KEHHEM B mepuoaudyeckoil Ttabnune. Ilopsmox
BBITECHEHUSI TaJOT€HOB U3 PAacTBOPOB TaJIOreHMI0B. KauecTBeHHbIE peakuuu Ha
raJIOTeHUI-UOHbI. [IprMEHEHne TaJIOreHOB M HMX BAXKHEUIIMX COEAUHEHUM.
Inemenmol nooepynnvl Kuciopooa. OOIIasi XapaKTEpPUCTUKA JIEMEHTOB TJIaBHOU
noarpynnel VI rpynnel. O30H kak oxuciaurenb. [lepokcna Bomopona Kak
OKHUCJIUTENb U BOCcCTaHOBUTENb. Cepa. PU3HUECKUE U XUMHYECKHE CBOICTBA CEPBHI.
CepoBomopon. Cynsdunbl. Cepuucteiii Ta3. CepHUCTas KUCIOTa W €€ COJIW.
Cepubiii  anrugpun. CepHas kuciota. CBOHCTBA KOHIUEHTPUPOBAHHOW U
pa30aBieHHON CepHOM KHUCIOThl. KauecTBeHHas! peakiys Ha CEpHYIO KUCIIOTY U €€
coJii. DJEeMEHTHI MOArpynIsl azota. OO0mIas XxapakTepUCTUKa 3JIEMEHTOB IJIaBHOU
noarpymnmns!l V rpynnel. A30T U ero coeauHeHus. CTpoeHHE MOJIEKYJbl a30Ta.



dusnueckne M XUMHYECKME cBoucTtBa azora. llomyuenwe asora B
IPOMBIIIUICHHOCTH W Jabopatopuu. HuTpuabl. AMMHAaK — €ro MoOJydeHHUE,
busnueckue u xumuyeckue coircta. Comu ammonus. Okcubl a3ora. A30THas
kucinora. dochop u ero coemunHenus. Asorponus ¢ochopa. XUMHUECKUE
cBorictBa ¢ochopa. Pochun. dochuasl. Oprodocdopnas u meradochopHas
KUCIOTBI M ux coyu. KadecTBeHHas peakius Ha optodocdatel. [lodepynna
yenepooa. O01Ias XxapakTepUCTHUKA AJIEMEHTOB riaBHOM moAarpynnsl [V rpynmsl.
VYrnepon. KapOuapl. CuHTe3-ra3 Kak OCHOBa COBPEMEHHON MPOMBIIUICHHOCTH.
Oxkcuasl yriepoaa. YroibHas KucioTra W ee coid. Kpemuuit. bracopoouvie
(unepmmusie) eazvi. OOMAs XapaKTEPUCTHKA AJIEMEHTOB TMaBHOW moArpynmsl VIII
rpynibl. OcCOOEHHOCTH XUMHUYECKUX CBOMCTB. [IprMeHeHne OaropoaHbIX Ta3oB.
HMemonctpanuun. 1. 'operune Bogopona. 2. [lomyuenue xmopa (OMBIT B IPOOUPKE).
3. OxwuciuTenbHble CBOMCTBa pacTBopa runoxjioputa Hatpusa. 4. ONObITEl €
OpomHoii Bojaoi. 5. IlnaBmenue cepwl. 6. ['opeHuwe cepsl B KuciIopojae. 7.
B3aumopeiictBue xkemesa ¢ cepoil. 8. I'openme cepoBopopona. 9. OcaxneHue
cynbduaoB. 10. CpoiictBa cepHuctoro raza. 11. JleficTBrue KOHIEHTPUPOBAHHOU
CEpHOM KHUCJIOThI Ha MeAb M caxapo3y. 12. PactBopeHue ammuaka B Boze. 13.
OcHoBHBIE cCBOMCTBA pactBopa ammuaka. 14. Karamutnueckoe OKuciaeHue
ammuaka. 15. [lonyuenune okxcuma azora (II) m ero okucienue Ha Bozmyxe. 16.
JelictBue a30THOM KUCIOTHI Ha Meab. 17. T'openue docdopa B kuciopone. 18.
[IpeBpamenne kpacHoro ¢ochopa B Oenblii M ero cBeueHue B TemHOTe. 19.
B3aumogpeiicteue dochopHoro anrugpuma ¢ Bogoil. 20. OOpasupl rpadura,
anmaza, kpemHus. 21. T'openme yrapHoro raza. 22. TymeHue naMeHu
yriekuciaeiM razoM. 23. Paznoxkenue mpamopa. Ilpakrtudeckas padora Ne 1.
Pemienne skcniepuMeHTanbHbIX 3amad no Teme «['amoreHe». IIpakTHdeckas
pabdora Ne 2. PemieHue sKCHEPUMEHTAJIbHBIX 33Jlad MO TeM€ «XaJbKOT€HbD)
IIpakTnueckas padora Ne 3. PemeHue SKCIEpUMEHTAIBHBIX 3aJad IO TEME
«3I7EMEHTBI TOATPYIIIIBI a30Ta»

Tema 5. Meranisl

OOwmmii 0030p 371eMEHTOB — MeTauioB. CBOMCTBAa MPOCTHIX BELIECTB-METAJUIOB.
DNEKTPOXUMHUCCKUI psfl HanpspkeHuid MetaiioB. Lllemounsie metamel. OOmas
XapaKTepUCTUKA AJIEMEHTOB TJIaBHOU moAarpymisl [ rpymnmsl. CBOMCTBA MIEIOYHBIX
MetawioB. llomydyenne menoyHbix MeTamwioB. OKCHIBI U NEPOKCUABl HATpUS U
k. CoenuHenuss HaTpusi U Kanus. Coiv HATpus, Kajnus, WX 3HAUYCHUE B
MPUPOJIE U KU3HU YEJIOBEKA. bepuyuii, Maraui, MeJI0YHO3EMENIbHbIE METAJIIbI.
OOmiasi  xapakTepuUCTHKa 3JEMEHTOB riaBHOM mnoarpynnel Il rpynmsi
AM@OTEpHOCTh OKCHIA U THAPOKCUIA Oepriiusi. Maruuil U kanpluid, ux ooias
XapaKTEepUCTHKA HAa OCHOBE NoJIoKeHus B [lepuoanyeckoi cucreme anemMeHToB /1.
N. MengeneeBa u crpoeHusi aromoB. [lonmyuenue, pusnyeckue U XUMHUYECKUE
CBOWCTBA, MPUMEHCHUE MAarHusi, KajJblHUs U UX COCAUHEHUN. JKEeCTKOCTh BOABI U
CrocoObl €€ ycTpaHeHHWs. AJOMHHHN. PacnmpocTpaHeHHOCTH B MPUPOJIE,
bu3ndeckue U XxuMudeckue cBoiictBa. [Ipumenenue amroMunus. AMQPOTEPHOCTh
okcuga ® ruapokcuaa amomuHHSA. Conm  amoMuHHS. MeTamisl MOOOYHBIX
noarpynn. OOmiasi xapakTepucTHka mepexoaHbix wmetamwioB [—VII rpymm.
OcoOEHHOCTH CTPOCHHSI aTOMOB MEPEXOMHBIX MeTauioB. OO0mme ¢u3ndeckue u



XUMH4YecKue cBoucTBa. [Ipumenenne meramioB. XpoMm. XMMHYECKHME CBOMCTBA
xpoma. CoennHeHus: XxpoMa. Mapranen. XuMuueckrue cBorictBa mapranna. Okcus
mapranna (IV) kak oxucnutens u katanuzatop. llepmaHranar kanus Kak
okuciurenb. Oxcun u ruapokcua Mapranna (II): momydenume u cBoiicTBa.
Coenunenuss Mapranina (III). JKemeso. Xumuueckue CBOWCTBa Keesa.
CoennHenus xKeresa. CpaBHeHue KHCJIOTHO-OCHOBHBIX 17}
OKHCIIUTEIIbHOBOCCTAaHOBUTEIbHBIX CBOUCTB Tuapokcuaa xkeneza(ll) u rugpokcuia
xenesa (III). Comu xene3a (II) u xeneza (III). MeToasl nepeBoaa coseil xene3a
(IT) B conu xene3a (I1I) u o6parro. KauectBennsie peakiinu Ha noHbI xkene3a (I1) u
(IIT). Menb. Xumuueckue cpoictBa. CoeauHenuss menu. Lunk. dusznueckue u
XUMUYECKHE CBOMCTBA. AMGMOTEPHOCTh OKCHIa U TUPOKCHAA IIMHKA. Bakuaeitmme
conu nuHka. Jlemoncrpanuu. 1. Komtexkuus metamioB. 2. KoJuiekius MuepanoB U
pya. 3. Komnekmust «Xene3o u ero criasely. 4. OkpalliBaHHe TJIAMEHU COJSIMU
IIEJIOYHBIX U LIEJIOYHO3EMEIIbHBIX METAJIJIOB. 5. B3aMOIEMCTBHE HATPUS C BOJIOW.
6. BzanmonaencTBue kanblya ¢ Bojgon. 7. Komiekimsa «Anromuauny. 8. [lnaBienue
amomunus. 9. Banmonaeicteue amoMuHMs co menousto. 10. Amomorepmus. 11.
B3aumoseiicTBue Xxpoma ¢ COJIHOM KHUCJIOTOM 0e3 joctyma Bosayxa. 12.
Ocaxnenue ruapokcuaa xpoma (II) u okucienue ero nepokcuaoM Bojioposa. 13.
Paznoxenne nuxpomara ammonHus. 14. PasmoxeHue nepokcuiaa BOAOpPOJA TOA
nercTBueM aMokcuaa wmapranua. 15. Ocaxnenue rtugpokcupaa xenesa (1) u
OKHCIICHHE €ro Ha Bo3ayxe. JlabopatopHbie onbIThl. 1. OKpaniMBaHue miaMeHu
COCIMHEHUSAMHU WIEJIOYHbIX METAIOB. 2. (O3HAaKOMIIEHHME C MHHEpalaMu U
BaXXHEUIIIMMHU COCIUHEHUSIMH IIEJIOYHBIX MeTauioB. 3. CBONCTBA COENUHEHUU
nieloYHbIX  MeTawioB. 4. Okpacka IUJIJaMEHH COJSIMHA — IIEJIOYHO3EMEIbHBIX
MeTaiuioB. 14. CBoiicTBa MarHust U ero coenuHenunii. 15. CBolicTBa coeqUHEHUN
kanpima. 16. JKectkocts Boapl. 17. CsoiictBa amromuuusd. 18. CBoiicTBa
coequHeHur amomuHus. 19. CpoiictBa coegunenurn xpoma. 20. CpoiicTBa
MapraHia u ero coenuHeHuu. 21. CpoiicTBa xene3a. 22. CBoilcTBa Menu, €€
CILJIaBOB M coeAnHeHui. 23. CBolicTBa IMHKA U ero coenuHeHuid. [lpakTuyeckas
padora Ne 4. PemieHne sKCepMMEHTANIBHBIX 3aj]1a4d 10 TeMe «MeTasuibl TJIaBHBIX
noarpynmny. Ilpakruueckass padora Ne 5. Pemienue skCriepuMEHTABHBIX 3a7a4
1o TeMe «MeTasibl MOOOYHBIX MTOATPYIIID.

Tema 6. XumMu4eckasi TeXHOJIOTUA

OCHOBHBIC TPUHIUIIBI XUMHYECKOW TexHoyoruu. OOIMe TNpenCcTaBIeHUS O
MIPOMBITIUICHHBIX CIIOCO0aX TIONYYEeHHS XWMHUYECKHX BemecTB. [Ipon3BoacTBoO
CEepPHOM KHUCJIOTHl KOHTAaKTHBIM crmocoboM. Xwumm3Mm tmporecca. Cripbe s
ITPOM3BOJCTBA CEPHOM KHUCIIOTHI. TE€XHOJOrMYeCcKas cxema Ipolecca, Ipoueccsl U
anmnapatel. IIpousBojmcTBo amMmuaka. XwumusMm nporecca. OnpeneneHue
ONTUMAJIBHBIX YCIIOBUM MpOBEACHUS peakuuu. [IpuHUMN UUPKYISIUUM U €ro
peasm3anus B TEXHOJOTMYECKOM cxeme. Meramuyprusa. YUepHas MeTauryprus.
[[BeTHAs MeTaJUTyprusl.



Temarnueckoe mianuposanue nmo xumum 10 kiace

Hazanue paznena
(MOyJIs), TEMBI,
KOJIMYECTBO YaCOB

XapakTepuCTUKA BUJIOB JEATCIbHOCTH
00yYarOIIMXCs

1. BBenenue (64)

PaznuuaTe mpenMeTsl M3ydeHUsT OpPraHUYECKOW M
HEOPraHWYEeCKOW  XWMHUH.  Pa3nuuate  THUNBI
ruOpuauszanun.  OCymecTBIATh  pacdeThl IO
YCTaHOBJICHUIO  (OPMYJT  YIJIEBOJOPOAOB IO
AJIEMEHTHOMY COCTaBy M IO aHaJM3y MPOJYKTOB
cropanusi.  HMcmnonp30BaTh — allOPUTMBL  TPH
pemieHnd  3agad.  Ha3piBaThb  opraHuyeckue
COCMHEHUS] B COOTBETCTBUHU C IpaBUJIAMH
HOMEHKJIATYPbI IUPAC M pauMOHAJIbHOM
HOMEHKJIATYPBI. XapakTepus3oBaTh BU/IbI
mzomepun.  KnaccudunupoBaTh  XUMHYECKHE
peakiuu. OOBSICHATH MPOTEKAHWE XUMHYECKUX
peakiuii MEXIy OpraHMYeCKMMHU BeIleCTBaMU,
UCIOJB3Yd  3HaHUS 00 UX  MEXaHu3Max.
[Iporuo3upoBath BO3MO>KHOCTh MPOTEKAHUS
XUMUYECKUX PEaKIMid Ha OCHOBE 3HAHWN 00
AIEKTPOHHOM CTPOCHHUU BEILIECTB.
Cucrematu3upoBath U 0000IIaTh MOJTYYEHHBIC
3HaHus. COCTaBIATh 000OIIAIOIINE CXEMBI

2.Yraesoaopoasl (14 1)

MopenupoBaTh  NMPOCTPAHCTBEHHOE  CTPOCHUE
W3YYEHHBIX  KjJaccoB  BemlecTB.  ONUCHIBATH
IIPOCTPAHCTBEHHYIO CTPYKTYpY M3y4aeMbIX
BeniecTB. MccnemoBath  CBOMCTBA  M3Yy4aeMbIX
BemecTB.  HaOmomate  JeMOHCTpUpyeMble U
CaMOCTOSITENILHO MPOBOJAUMBIE OMNbITHl. Habmonarh
Y ONHUCBHIBATh XHUMHUYECKHUE PEAKIUU C IOMOIIBIO
s3pika  xumud. CoOroaTh TpaBWiIa TEXHUKU
oe3omacHocTH. HaszpiBaTh  yrJieBOJOPOJBI IO
MEXIYHApPOJIHOU M PAalMOHAIBbHOW HOMEHKIATYpPE.
Paznmuuate mnoHATHS «U30MEP» U «TOMOJIOD».
XapakTepu3oBaTh CIIOCOOBI TTOTYYCHUSI, CBOMCTBA U
0o0JlacTH  TIPUMEHEHUsT  HW3ydyaeMbIX  BEIIECTB.
OnpITHBIM MYTEM  JOKa3blBaTh HEMPEACIIbHBIN
XapakTep yrieBojgopoaoB. OO000marth 3HaHUS U
JeJaTh BBIBOJBI O 3aKOHOMEPHOCTSIX HM3MEHEHUHN
CBOWCTB YIVIEBOAOPOAOB B FTOMOJIOTHUYECKUX PAIAX.
[Iporuo3npoBarh CBOKMCTBA U3YyYa€MBbIX BEILIECTB HA
OCHOBaHMU TEOPUM  XUMHUYECKOTO  CTPOCHUS
opraHnueckux coenuHeHuid A.M. bytiaeposa.
OnuchIBaTh T€HETUYECKHUE CBSI3H MEKITY




HN3Y4YCHHBIMHU KJIaCCaMM OpPraHH4Y€CKHX BCHICCTB.
OCYH_ICCTBJ'IHTI) BHYTPH- U MCKIIPECAMETHBIC CBA3H

3.Kucaopoacoaep:xammue
opraHmyeckue BelecTBa
9 9)

MonenupoBaTh CTPOCHHE H3Y4YaeMbIX BEIIECTB.
Pa3nuuath U3YYECHHbIC BU/IBI U30MEpUHn
opraHuyeckux BemecTB. Ha3blBaTh 0JHOATOMHBIE
COUPTHI 10  MEXKIYHApPOJIHONW HOMEHKJAType.
HccnenoBarsb CBOWCTBa  OJIHOATOMHBIX W
MHOTOaTOMHBIX  CIUPTOB, (peHoma, cBOMCTBa
abJICTUZIOB, KapOOHOBBIX KuCIOT. HalOmomatsh
JIEMOHCTPUPYEMbIE u CaMOCTOSITENIbHO
MPOBOJMMEBIE OMBITHL. HabmomaTh W OMUCHIBATH
XUMUYECKHE peaknuu. [IpoBOAWTH KauyeCTBEHHBIE
peakmuy Ha MHOTOATOMHBIC CIHPTHI W (PEHOJIBI.
Oxa3pIBaTh IEPBYIO IOMOIIb TPHU OTPABICHUSX,
oKorax H® JPyrux TpaBMaxX, CBS3aHHBIX C
BEIlIECTBAMU U J1aOOPaTOPHBIM 00OPYOBAHUEM.
O6o0miaTh 3HaHMA W JellaTb  BBIBOABL O
3aKOHOMEPHOCTSIX U3MEHEHU CBOICTB
(GYHKIIMOHATBHBIX MPOU3BOAHBIX YTIEBOJAOPOJIOB B
TOMOJIOTHYECKHX psnax. ONUChIBaTh TCHETHIECKUE
CBSI3U MEXKTY W3YYCHHBIMH KJIaccaMu
OpPraHUYECKUX BEIIIECTB. XapakTepus3oBaTh
CrocoOBbl  TMOJy4YeHHUs, CBOHWCTBA W  00JacTu
NpPUMEHEHUsT H3y4aeMblX BemecTB. [IpoBoauTh
KauyeCTBCHHBIC peaxiuu Ha aJTbJICTU/IBI,
KapOoHoBble  KucioThl. ColOmopaTh  mpaBuia
TeXHUKH Oe3omacHocTu. Mcmonp3oBaTh BHYTPHU- U
MEXIpeaMeTHble CcBa3u. O000maTe 3HAHUS W
JenaTth  BBIBOJABI O  KJjaccax  OpraHUYecKuX
coenuHennii. Ilonb3oBaTbea uHGbOpMalmen wu3
JIPYTUX WMCTOYHUKOB JUIA TOJATOTOBKH KPaTKHX
coob1eHuit. '0TOBUTH Npe3eHTalnuy 0 TeMe

4. A3zoTcoaepxamme
coequHeHus (2 4)

OOBSICHATH  DJIEKTPOHHOE  CTPOEHUE  MOJIEKYI
aMUHOB. XapaKTepU30BaTb BAKHEMIINE CBOMCTBA
aMuHOB. ONUCBHIBaTh T€HETHUECKHUE CBS3H MEXKIY
WU3YYECHHBIMM KJIACCAMM OPraHUYECKUX BEILECTB.
HabGmronate u  onuceiBaTh  JEMOHCTPUPYEMBbIE
onbITel. HaOmronaTe M oOnuceIBaTh XUMHYECKUE
peakuuu. XapaKTepu30BaTh CBOMCTBA,
OMOJIOTUYECKYI0 pOJIb M 00JIaCTU TNPUMEHEHHUS
M3y4acMbIX BEILECTB.

5.BemecTBa :KUBBIX
KJIEeTOK (2 4)

XapakTepu3oBaTh COCTaB M CBOWCTBA JKHPOB,
yIIEBOJAOB, AMHHOKHCIOT, OenkoB. OOBICHATH
AJIEKTPOHHOE CTPOCHHWE MOJIEKYJl. PackpwiBaTh
OMOJIOTHYECKYIO POJIb BEMIECTB JKUBBIX KIIETOK.




6.Bbicokomoiekyasipuble | PasimnuaTte oO1ue MOHSITHUS XUMUHU
coequHenus (1 1) BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: «MOHOMEpPY,
«TOJUMEP», «CTPYKTYPHOE 3BEHO», «CTEIEHb
MOJIUMEPU3ALITI, «CpenHss MOJIEKYJIsIpHast
Macca», «IOJMMEpU3aIUsi», «IOJUKOH]ICHCALIUS.
XapakTepu3oBaTh CBOMCTBA M3YUYCHHBIX
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN u
NOJUMEPHBIX ~ MAaTepHAJIOB HAa HUX  OCHOBE.
OnuceiBaTh CHOCOOBI TONYYEHUS W MPUMECHECHHE
M3YUYEHHBIX BBICOKOMOJICKYJISIPHBIX COCIUHEHUU H
MOJIMMEPHBIX MATEPHAJIOB HA KX OCHOBE.

TemaTrnueckoe muianupoBanue nmo xumum 11 kiace

HasBanue pasnena | XapakTepUCTHKA BHJIOB NEeATEIbHOCTU
(Momyiis), TEMBI, | 00yUaIOLIUXCS

KOJIMYECTBO YACOB

1. BemectBo (7 4) OnepupoBaTh NOHATUSIMU «XUMHUYECKUN DIIEMEHT,

«aTomM», «MOJIEKYJIa», «BEIIECTBO», «(HU3NUECKOE
Tenoy». M300paxaTh 31EKTPOHHBbIE KOH(QUIYpaLUU
aTOMOB M HMOHOB Trpauuecku U B BHJE
AJIEKTPOHHON (OPMyIbI, YyKa3bIBaTh BaJICHTHbBIE
351eKTpOHBL.CpaBHUBATH 3JEKTPOHBI, HAXOISAIINECS
Ha pa3HBIX YpPOBHAX, MO QopMme, DSHEPIUH.
XapakTepu3oBaTb  BAJECHTHBIC BO3MOKHOCTH
aTOMOB XMMHUYECKMX 3JIEMEHTOB. IIpenckaspiBarhb
CBOMCTBA 3a/IaHHOTO JJIEMEHTA U €r0 COEAUHEHUH,
OCHOBBIBasicb Ha llepuognueckom 3akoHE W
MU3BECTHBIX  CBOMCTBAX  MPOCTBIX  BEIIECTB.
OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB
AJIIEMEHTOB, IPOCTBIX BEHIECTB, BBICIINX OKCUIOB U
TUAPOKCUIOB B Tpylmmax M NEPHOJAXx.
KnaccuduumpoBath THUIIBI XUMUYECKON CBSI3U U
OOBACHATh WX MexaHu3Mbl. IIpenckaspiBaTh THI
XUMHYECKOM  CBfi3M, 3Hag  (opMmyly  WiId
¢uznueckue cBoiictBa  BemecTBa. OOBACHATH
MEeXaHU3Mbl 00pa3zoBaHusl CBsA3H. OCYIIECTBIATH
pacyeTrbl, MCHOJb3Yys Ta30Bble 3aKOHBL. Pemars
pacueTHble 3aJa4d C IIPUMEHEHUEM [OHATUU
«pacTBOPUMOCTBY, «KOHLIEHTpAaLMs
pactBopoB».Mcnonb30BaTh aJITOPUTMBI pu
peuIeHuy 3a1a4.

2. Xumuveckue peakuuu | KnaccupuumpoBar XUMHYECKHE pPEaKIUU 10
(6 9) pa3IUYHBIM [IpU3HAKaM CpaBHEHUS.
XapakTepu3oBaTh TeI0BbIE A((HEKThl XUMUYECKHUX




peakuuii. O000ATh MOHATUS «IK30TEPMUYECKas
peaxkuus, «QHIOTEPMUYECKAs peaKkuus.
OnuceiBaTh TEPMOXUMHUYECKUE peaKIuu.
XapakTepu3oBaTh CKOPOCTh XUMUYECKOW PEAKIINHU.
OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peaxkuuun oT Pa3IUYHBIX (bakTopoB.
@opMynuMpoBaTh 3aKOH  JEUCTBYIOIIMX  Macc.
HaGnrogaTh ©  ONUCHIBATH  JI€MOHCTPUPYEMBIE
OTIBITBHL. XapakTepuszoBaTh XAMHUYECKOE
paBHOBECHE. CpaBHUBATH oOpaTumsbIe u
HeoOpaTumble peakiuu.OOBICHATh 3aBUCHUMOCTD
MOJIOKEHUSI ~ XMMHYECKOTO  pPAaBHOBECUA  OT

pa3MyHBIX  (PAKTOPOB. XapaKkTepu30BaTh
JJIEKTPOJIN3 KaK OKHCIIUTEIIBHO-
BOCCTAHOBUTEIbHBIN rporecc. OOBsICHATH

NpPOIECChl, TPOTEKAMIIUE TPH  DIICKTPOJIH3E
pacijlaBOB M pacTBOPOB.  XapaKTEepPH30BaTh
YCIIOBUSL TMPOTEKaHWS peakIWid B pacTBOpax
AJIEKTPOJIMTOB 110 KOHIA. HaGmronaTh U OMUCHIBATH
XUMHYECKHE OTIBITHI C TIOMOIIBIO POJTHOTO SI3bIKA U
s3pIKa XUMHH. JlemaTh BBIBOJABI 1O pe3ysibTaTaM
TIPOBEICHHBIX XUMHYECKHUX OTIBITOB.
XapakTepu3oBaTh OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMH KaK IPOIECCHI, MPHU
KOTOPBIX U3MEHSIFOTCSI CTETICHH OKHCIICHUSI aTOMOB.
CocTaBysTh ypaBHEHUS OKHCJIUTETHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMA C TIOMOIIBI0 METOJIa
aneKTpoHHOTO OamaHca. OOBSACHATH  BIHSHUE
CpeIbI Ha TIPOIYKTHI OKHUCJIUTETHHO-
BOCCTAHOBHTEJIBHBIX PeaKIni

3.Kaaccudpuxanus
HOMEHKJIaTypa
HEOPraHUYeCKUX
coeuHEeHMH (2 4)

KJ'IaCCI/I(bI/IIII/IpOBaTL HCOPraHU4CCKUEC BCIICCTBA 110
pPa3HbIM IIPHU3HAKAM. OnuceiBaTh T'€HETHYECKUE

CBA3U MEXIY U3Y4YEHHBIMH KJIacCaMHu
HEOPraHUYECKHUX BEILIECTB. OnepupoBatb
HOHSTUSAMH «KOMIUIEKCOOOPA30BaTENby, «JIUTAHI,
«KOOPAVHAILIMOHHOE YUCIIO», «BHYTPEHHSS
KOOpPJAMHALIMOHHAs chepay, «BHEIIHSASA

KoopauHanMoHHas cdepay. Kimaccudunmposats u
Ha3bIBaTh KOMIUIEKCHBIC coenunHeHus.Habmonars
JIEMOHCTPUPYEMBIE u CaMOCTOSITEJIbHO
MPOBOAUMBIE OMNbITHI. HabmogaTh W OMUCHIBATH
XUMHUUYECKUE PEAKIIUU C TTOMOIIBI0 POJTHOTO SI3bIKA
U si3pIKa XUMUU. JenaTh BBIBOJIBI MO pe3yjbTaTam
MPOBEJEHHBIX XUMUYECKHUX OMBITOB.

4. Hemeranasl (7 4)

ITporHo3upoBaTh CBOICTBA BOAOPOAA M €ro




COCIMHEHUI Ha OCHOBE 3HaHuU O Ilepuoguueckom
3aKOHE. XapaKTepu30BaTh HAXOXKJICHUE B IPUPOJIE,
CBOWCTBA, OWOJIOTMYECKYIO POJIb U 00JIACTH
MPUMEHEHHUSI BOJIOPOJia. XapaKTepU30BaTh OOIIHE
ceoiictea anementoB VII, VI, V, IV rpynns
r1aBHOM moArpynmbl. OOBSICHATH 3aBUCHUMOCTD
CBOMCTB BEWIIECTB OT HMX COCTaBa WU CTPOCHHS.
O0o01mar, 3HaHUWA W  JejJaTh  BBIBOALI O
3aKOHOMEPHOCTAX M3MEHEHUN CBOMCTB TAJIOTCHOB,
XaJIbKOT€HOB, JJIEMEHTOB MOATPYIIBI a30Ta |
yriieposa. [Iporno3upoBatb CBOMCTBA
HEU3YUYECHHBIX AJIEMEHTOB W WX COCJIMHEHUN Ha
ocHOBe 3HaHuKh o IlepuonnmyeckoM 3aKoHE.
OOBSCHITH B3aUMOCBSI3U MEXIY HaXO0XKJICHUEM B
MpUpPOJIe, CBOWCTBAMHU, OMOJIOTMYECKOW POJIBIO U
0o0JlacTSIMU TIPUMEHEHUSI M3y4aeMbIX BEIIECTB.
XapakTepu3oBaTh CIOCOOBI MOJTy4YEeHUS u
Ba)KHEMIIINE CBOMCTBA M3y4aeMbIX
BenecTB.MccinenqoBaTth CBOMCTBa M3y4aeMbIX
BemecTB. MneHTudunupoBaTh MOHBI C MOMOIIBIO
KaueCTBEHHbIX peakiuii.HabmonaTh U onuchIBaTh
CaMOCTOSITEJIbHO MIPOBOJUMBIE OMBITHI C MOMOIIBIO
pPOJHOrO s3pIka H  sA3blka xuMuH. CoOirroaaTh
npaBWJia M TpHEMbl 0Oe30macHO paboOThl ¢
XUMHYECKHUMH  BEIIECTBAMH H  J1a0OPaTOPHBIM
obopynoBanueM. CoOCTaBIsTh CpPaBHUTEIbHBIE H
obobOmaromue cxembl. [IpoBOAUTH pacyeTsl MO
XUMHUYECKUM (OpMyJIaM U YpPaBHEHHUSIM DPEaKIIUil.
OcymiecTBISATh TMO3HABATEIBHYIO pPEQICKCUIO B
OTHOIIIEHUH COOCTBEHHBIX JIOCTHXKEHUM B MpolLiecce
peleHus y4eOHbIX M MO03HABaTEIbHBIX 3a/a4.

5. Metaisl (9 4)

XapakTtepu3oBaTh OOIIME CBOWCTBA METAIOB
TJIAaBHBIX H TMO0O0YHBIX moArpymi. OOBSICHATH
3aBUCUMOCTh CBOWCTB METANIOB OT CTPOCHHUSI.
O0o01mare 3HaHUWA W  JejJaTh BBIBOALI O

3aKOHOMEPHOCTSX W3MEHEHUN CBOWCTB
MeTauioB.O0BSICHATh B3aUMOCBSI3H MEXTY
HAXO0XJEHUEM B npupoze, CBOMCTBaMHU,
OMOJIOTMYECKON POJIbI0 M 00JaCTIMH MPUMEHEHUS
U3y4aeMbIX BEILIECTB. XapaKTeprU30BaTh

Ba)KHEUIIIME XMMHUYCCKHE CBOMCTBA COCAUMHCHHUU
MeTtaiuioB. COCTaBIsATh ypaBHEHUSI PEAKLUMH, C
MOMOIIbI0 KOTOPBIX MOYKHO OCYIIECTBUTH LIEMTOYKH
MIpEBpALICHUN BEILECTB. XapakTepu3oBaThb
CrOCOOBI TIOJIYYCHHSI METAJUIOB UM WX BAKHEUIIINX




coenuHeHur. MccnemoBaTh CBOMCTBA HM3y4aeMbIX
BEIIICCTB. Haomronath " OITMCHIBATH
CaMOCTOSITEJIbBHO MTPOBOJMMBIE€ OMBITHI C MOMOIIBIO
poaHoro s3blka M s3blka Xxumuu. CoOmroaaTh
npaBWJia M TNpHEMbl 0€30macHOM paboThl ¢
XUMHUYECKUMM  BEIIECTBAMM M J1TA0OPAaTOPHBIM

000pyI0BaHUEM.
6. Xumu4veckas CucremaTu3upoBath OOIIME HAy4yHbIE MPUHIIUIIBI
TexHoJsorus (3 4) HAay4YHOU OpraHu3aLyu XAMHUYECKOTO
IPOU3BOJICTBA. XapakTepru3oBaTh nporecc

MMPOU3BOJACTBA  CEPHOM  KHUCJIOTBI, aMMHAaKa.
OnuceiBaTh  KaXIyl0 CTAAWI0  IPOM3BOICTBA.
OOBSCHITH yCJIOBUS TMPOBEJICHUS XUMHUYECKHUX
peakuuii, JIeKAIUX B OCHOBE ITOJYYEHHUS CEPHOM
KHUCJIOTBI M amMuaka. OTIHCBIBAaTh XHUMHUYECKHE
peaxkuuu, JeKalue B OCHOBE IMOJYYEHUS] CEPHOM
KMCJIOTBI 1 aMMHaKa C HCMHOJIb30BAaHUEM POIHOIO
SI3bIKa U sA3bIKa XUMHUHA. QOOBSACHITH CIOCOOBI
3al0MTHl  OKPYXAKOWIEH Cpeabl M 4YEJOBEeKa OT
NPOMBINIJICHHBIX ~ 3arps3HeHuil. HaOmromate w
OIMCBHIBATH JIEMOHCTPUPYEMbBIE MATCPUAIIBI.

5. KOHTpOJIb ¥ OLleHKA JOCTHKEHHS INIAHUPYEMBbIX pe3y1bTaTOB

oOyyaromuxcs 1o kypey «lIpakrukyMm no Xummum»
6.
Bunet u Gopmbl KOHTpOJISL OMpEAeNseT yYUTeNlb C y4€TOM KOHTHHTEHTa

oOyyJarouuxcsi, CoJAepX aHusi Y4yeOHOro Marepuaiga U  HCHOJb3YyEeMbIX UM
oOpa3oBarenbHbIX  TexHoJoruid. (OOpa3oBaTeNbHBIA NPOLIECC OCHOBAH Ha
0e30TMeTOUHOM cuctemMe oOyueHus. B TexHonoruu npOBEACHUS 3aHATUN
OPUCYTCTBYIOT ~ 3JIEMEHTHl  CaMONPOBEPKH,  B3aUMONPOBEPKH,  KOTOpPHIE
IPEIOCTABIIAIOT 00YYaIOUTUMCSI BOBMOKHOCTh CAMUM MPOBEPUTH, KAK MU YCBOEH
u3yueHHbId Marepuain. [locime coBMecTHON pabOThI OOCYyXmaeTcsi pe3ysbTaT Hu
HaMe4YaeTCs MyTH COBEPIICHCTBOBAHUS CBOETO COTPYTHUIECTBA.
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