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MNOSCHUTEJIBbHAS 3AIINCKA

Pabouas nporpaMma 1o XMMUHU Ha YPOBHE cpeHero o01iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHOi 00pa30BaTEeIbHON MPOrpaMMbl CPEeJHErO OOIIEro
obpazoBanua(@OIl COO), npeacraBneHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumum mnpemnonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepaiyy, pealnn3yOIUX OCHOBHbIE 00pa3oBaTeNbHbIE
NPOrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3Butusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusl Ha YpOBHE YIIIyOJEHHOTO M3yYeHHs 3aHUMAeT Ba)KHOE MECTO B CHCTEME eCTECTBEHHO-
Hay4yHOro oOpazoBanus ydwammxcs 10-11 kmaccoB. M3ydenume mpeamera, peann3yeMoe B YCIOBHUSAX
I QepeHInpoBaHHOro, NpoduiIbHOr0 00y4YeHHs, MPHU3BAHO OOECIeYnuTh 001Ie00pa3oBaTENbHYI0 U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOMUMYIO JJIs ajanTallid UX K OBICTPO
MCHAIOUNIUMCH YCJIOBHAM KXKU3HHU B COUUYME, a TAKKC IJIA MNPOAOJIKCHUA O6y‘ICHI/IH B Opranuvsanusax
HpO(bCCCI/IOHaHbHOFO O6pa30BaHI/I$I, B KOTOPBIX XUMHA ABJIACTCA 0[[HOI71 U3 IPUOPUTETHBIX JUCIUIIIINH.

B mporpamme mo XuMuM HazHaYeHHE MpeaMeTa «XUMUsD MOMydaeT MOoAPOOHYI0 HHTEPIPETAIHIO
B COOTBETCTBHH ¢ ocHOBomnonararomumMu nojoxeHusiMu GI'OC COO o B3auMO0OYCIIOBICHHOCTH LEJIEH,
colepKaHusl, pe3yiabTaToB OOydeHHs W TpeOOBaHMH K YPOBHIO TOATOTOBKM  BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SIBIISIOTCS CICAYIOLINE BBITOTHAEMBIC TIPOTPAMMOH 10 XUMUH (PyHKIHU:

e nHPOPMALMOHHO-METOAMYECKAs,  pealu3alusi  KOTOpoil  oOecrmedWBaeT  MOJIy4EHHUE
NPECTaBICHUS O LIENAX, COJAepKaHUM, OOIIel cTpaTeruy 00y4YeHHUs, BOCIIUTAHHUS U Pa3BUTHUS
00yyYaroIuxcst CpeICTBAMHU NpeIMETa, U3y4aeMOoro B paMKaxX KOHKPETHOTO MPOQHIIS;

e  OpraHM3alMOHHO-TUIAHMPYIOIIAs, KOTOpas IpeaycMaTpUBacT ONpeAeieHUe: MNPHUHLMIIOB
CTPYKTYPUPOBAHUA U MOCJICAOBATCIbHOCTU U3YyYCHUA yqe6H0r0 Marcpualia, KOJIMYCCTBCHHBIX
Y KAQ4eCTBEHHBIX €r0 XapaKTePHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI W OLEHKH 00pa30BaTeNbHBIX JOCTIKCHUI 0Oydarommxcs B paMKaxX HTOTOBOM
aTTecTanuy B GopMe eJMHOTO TOCYIapCTBEHHOT0 SK3aMeHa M0 XHUMHH.

[Iporpamma asist yriayO0iaEHHOTO U3YyUEHUS XUMUH:

® YCTaHAaBJIMBAeT WHBAapUAHTHOE MPEIMETHOE COACp)KaHHe, O00f3aTeNbHOE IS HM3YYeHUs B
paMKax OTAENbHBIX Npoduiiei, MpeaycMaTpuBaeT pacipeaesieHHe U CTPYKTYPUPOBAaHHUE €ro 110
KJlaccaM, OCHOBHBIM COJIep)KaTeNIbHBIM JIMHUSAM/pasaenam Kypea;

e J5aéT TpUMEpPHOE pacmpesiesicHne y4eOHOTO BpPEMEHH, PEKOMEHIYEMOTrO JUIl H3Y4eHHs
OTIENBHBIX TEM;

e MpelyiaraeT NPUMEPHYIO TOCIEI0BaTeIbHOCTh W3ydeHHs ydeOHOro Marepuaia ¢ yd4€ToMm
JIOTHKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBA3EH;

e JaéT METOAMWYECKYI0 MHTEpPHpEeTaluIo IeJied W 3a1ad MU3y4deHHs NpeAMeTa Ha yriayOJnEHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CpEJIHEro O0Iero oOpa3oBaHus,
COZICPKATEIIBHOM  XapaKTEpPUCTUKU IUIAHMPYEMBIX  PE3YJIbTaTOB  OCBOEHUS OCHOBHOM
o0Opa3oBaTeabHOW  MpOrpaMMbl  CpeaHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METanpeAMETHbIX, TMPEAMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHBIX IEHCTBUI 00yJalOmMIerocs 0 OCBOSHHUIO CO/IEPKaHUs TPEeIMETa.

IIo BceM Ha3BaHHBIM NO3ULMSAM B IHPOrpamMMe 0 XMMHUHU IMPENYyCMOTPEHA IPEEMCTBEHHOCTh C
o0ydeHMEM XUMHH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a MpelelaMyd YCTaHOBIECHHON
MIPOTPAMMOM 110 XMMHH 0053aTeIHLHON (MHBApUAHTHOM ) COCTABJISAIONICH co/lepykaHnus yIeOHOTO IIpeaMeTa
«XuMusD» O0CTaéTcs BO3MOXKHOCTH BBIOOpA €ro BapHaTUBHON COCTaBJISIONICH, KOTOpas JOJDKHA
OIIPEAEIATECS B COOTBETCTBUH C HAIPaBICHUEM KOHKPETHOTO PO I 00ydeHUs.

B cootBercTtBUM ¢ KoHIENTYadbHBIMH MojoxkeHusMu PI'OC COO o Ha3HAYCHUHW NPEIMETOB
0a30BOT0 M YriayOJIEHHOTO ypoBHEH B cucTeMe IuddepeHnnpoBaHHOr0 00y4eHUsI Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHUsI XUMHS Ha YpPOBHE YITIyOJEHHOTO M3yYeHMs HalpaBlIeH Ha Ppealn3alio
MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TarloM MOJYYEeHUS! XUMUYECKOro 00pa3oBaHHs B paMKax M3y4eHHS



CIEIMABHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKHMX AMCLUUIUIMH B BY3aX U OpPIraHM3ALHUAX CPEIHETO
npodeccnoHanbHOrO 00pa3oBaHus. B 3TOH CBsA3M H3ydeHHE TNpeaMeTa «XUMHsS» OpPHUEHTHUPOBAHO
NPEUMYIISCTBEHHO HAa pacIlMpeHHe U YIIyOJeHHE TEOPEeTHYECKOH M MPaKTUYECKOW MOATOTOBKU
oOyyaromuxcsi, BBHIOPABIIUX ONpPENeNEHHBI MpPoQuIs OOY4YeHHS, B TOM 4YHCIE C MEPCHeKTHBOM
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIbHOTO
obpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuit @I'OC COO k miiaHUpyeMbIM pe3ysIbTaTaM OCBOCHUS
¢denepanbHOl 00pa3oBaTENbHOW NPOTpaMMBbl cpelHero oOImero o0pa3oBaHHsS H3y4YCHHE MpeaMeTa
«XUMHSA» OpPUEHTHPOBAHO TAaKKe€ Ha pELIEeHHE 3aJad BOCIHUTaHMS W COLMAIBHOIO pPa3BUTHS
oOyyaromuxcsi, Ha (OPMHUPOBaHUE Yy HUX OOIICHHTEIUICKTYANbHBIX YMEHHUH, YMEHHH pallMOHAIH3aluN
yueOHOro Tpyda © OOOOHIEHHBIX CHOCOOOB JESTEIBHOCTH, WMEIOIINX MEKAUCHUIIHHAPHBIN,
HaANpEAMETHBIA XapakTep.

CocTaBislomMH ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIUIyONEHHOTO W3Yy4YEHHs SIBISIFOTCS
yrnyonéunsie  Kypcel — «Opranudeckas xumus» W «OOmas u HeopraHudeckas xumusi». [lpu
oInpeeNIeHNH OX0/10B K 0TOOpY M CTPYKTYpHOH OpraHM3allui COJIEepKaHUs ITUX KYypCOB B IIporpamme
M0 XUMUH 332 OCHOBY NPHUHSTHI nmosiokenus GI'OC COO o paznuuusx 6a30BOro U yriayOoJIeHHOro ypoBHEH
M3yYEHUs IpeaMeTa.

OcHoBy coaepxkaHusi KypcoB «OpraHuueckas xumus» U «OOIIas ¥ HeopraHHYecKas XHMHUS
COCTaBIISIET COBOKYTHOCTb MPEMETHBIX 3HAHUI M YMEHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3YyUEHHUS
npeaMeTa. JTa cCHUCTeMa 3HaHUI MOJydaeT OIpeneiEHHOEe TEOPEeTUUECKOe NOMOIHEHNE, MO3BOJISIONee
OCO3HAaHHO OCBOHTH CYIIECTBEHHO OOJNBIINA 00BEM (akToJOrHMYecKoro marepuana. Tak, Ha
yrIyOnEHHOM YpPOBHE H3YyYEHHMsI IpeaMeTa oOecleueHa BO3MOMKHOCTh 3HAUMTEIBHOTO YBEIMYECHUS
00bEMa 3HAHUI O XMMHYECKHX 3JIEMEHTAaX M CBOMCTBaX MX COCOUHEHHH Ha OCHOBE PAaCIIUpPEHHS H
yri1yOJeHrs: IPeACTaBICHUI O CTPOSHUH BELECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHMS
peaknuii, paccMaTpUBacMbIX C TOYKH 3pPEHHS XMMHYECKOM KHMHETMKH W TepMOAMHAMHKHU. l3ydeHue
nepuoguyueckoro 3akoHa u llepuogndeckoil cHCTEMBI XHMHUYECKHX DJEMEHTOB Oasupyercsi Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHMX TPEICTABICHUSIX O CTPOEHUH aromMa. XHMHYecKass CBs3b
00BSICHACTCS C TOUKU 3PEHUS SHEPTETHUECKUX N3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pYLICHUH, a TaKXKe
C TOYKH 3pEHHUS] MEXaHU3MOB e€ 0O0pa3zoBaHusl. M3ydeHne THUIIOB peakuuil 1ononHseTcss GOpMUPOBaHUEM
NPEACTABICHUH 00 IEKTPOXUMHUECKUX MpoLeccax M 3JEKTPOJIU3E PacIUIaBOB U PacTBOPOB BellecTB. B
Kypce OpPTraHMYeCKOH XMMHHM IPU PACCMOTPEHHHM PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YIEeNSeTCs
0coboe BHMMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3((dekTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U
MEXaHU3MaxX peaklni.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEPKaHUE KypCOB XUMHH YIIyOJEHHOTO YPOBHS U3yUYEeHUS
JUTSL KJ1acCOB OTpenenEHHOro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJIHEHUH K
olmiell cucteMe NpPEAMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHBIE NpenMerhl. Tak, Hanmpumep, B
coJepKaHUM TpeAMeTa AJsl KIacCOB XUMHKO-(PHU3MUECKOro Mpoduiis 0oiblIoe 3HaUeHHEe OyIyT MMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oobuieid xumun. [lpyn u3ydeHun npenmera B JAHHOM Cllydyae aKLEHT
Oyzer chenaH Ha OOIIHOCTH METOJOB MO3HAHMS, OOLUIHOCTH 3aKOHOB U TEOPUH B XUMHUHM U B (U3HUKE:
aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJIEKyJsipHasi Teopusi B (M3MKE), 3aKOHBI COXPAHEHHS MAacchl H
SHEPTUH, 3aKOHBI TEPMOAMHAMUKH, JJIEKTPOIIH3a, IPEICTABICHHUS O CTPOCHUH BEIIECTB U IPYTOE.

B To ke BpeMs B cojaepKaHMM TpeaMeTa I KJIACCOB XHMHKO-OMOIIOTHYECKOTO Tpoduis
OoNpIIUH yNEeNbHBIM BeC OyIeT HMMETh OpraHWYeckas XuMHS. B 3TOM cilydae MpenoCcTaBIIseTCS
BO3MOXKHOCTh JUIsI Oojiee OOCTOATENBHOTO PACCMOTPEHHS XHUMHUYECKOH OpraHu3aliil KIETKH Kak
OMOJIOTHYECKOil CUCTEMBI, B COCTaB KOTOPOI BXOJSAT, K IPUMEPY, TaKHE CTPYKTYpHBbIE KOMIIOHEHTHI, KaK
JUNUABI, OENKH, YII€BOIbI, HYKIEHHOBbIE KUCIOTHL U Ipyrue. IIpu 3ToM 3HaHUS O cocTaBe U CBOHCTBAX
MIPEJICTABUTENIC OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIECTB CIY)KAaT OCHOBOM UISl H3Y4EHUS CYHIHOCTH
nporeccoB (POTOCHHTE3A, IbIXaHHS, TNIIECBAPCHUSL.

B mnane ¢opMupoBaHUS OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHHMS OOIIEHAYYHBIX METOJIOB
MO3HAHWS M OIBITa NPAKTHYECKOTO NPUMEHEHHWS HAyYHBIX 3HAHMHW HM3y4deHHE INpeaMeTa «XHMHA» Ha
yIiIyOJIEHHOM YpOBHE OCHOBAaHO Ha MEXIIPEAMETHBIX CBA3SAX C YUEOHBIMM IIpEeIMETaMH, BXOIAIIUMH B



COCTaB MpeAMETHBIX obnacteil «EcTecTBEeHHO-HayuHBIE MPEAMETH», «MaTeMaTuka U UHpOpMaTHKa» M
«Pycckuil 3bIK U TUTEPATYPAY.

[Tpu u3yuenun yueOHOTO mpeaMeTa «XUMHs» Ha YriyOIE€HHOM ypOBHE TakKe, Kak Ha ypOBHE
OCHOBHOTO M cpefHero ooumero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeil NEpBOCTENEHHOMN
3HAYMMOCTH sIBIIsieTCsl (YOPMUPOBaHUE OCHOB HAYKH XUMHH KaK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS,

HpaKTH‘leCKOﬁ JACATCIBHOCTH YCJIOBCKA M OJHOI'O M3 KOMIIOHCHTOB MHpOBOfI KYJbTYPBI. Pemenne sroit
3aJa4u Ha yrﬂy6HéHHOM YPOBHC U3YUCHHA NPCAMETA IMPEATIOIAracT peajin3anuo Takux ueﬂeﬁ, KakK:

dbopMHpOBaHHE TPEICTABICHUN: O MAaTCPHUAITBPHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTIX |
MMO3HABACMOCTH SIBIIGHWH TPHUPOABI, O MECT€ XMMHH B CHCTEME E€CTeCTBEHHBIX HAayK W eg
BeIylIe poiu B 00ECIEeYeHNH YCTOWYMBOIO PAa3BUTHS YEIIOBEYECTBA: B PEUICHHH TPOOIEM
DKOJIOTHICCKOM, DHEPreTHUCCKOW M TMHIIEBON O€30IacHOCTH, B PA3BUTHH MEIHUITHMHEL,
CO3JITaHWW HOBBIX MaTE€pHaOB, HOBBIX HCTOYHHUKOB SHEPTIHH, B 00CCIICUCHUH PAITHOHAIBHOTO
MIPUPOJIONIONB30BaHUS, B (POPMHPOBAHMU MHUPOBO33PCHHUS M OOIIEH KyJIbTYphl UEIOBEKa, a
TaK¥Ke KOJIOTHIESCKA 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON cpejie;
OCBOCHHE CHCTEMBI 3HAaHHH, JIC)KAIIUX B OCHOBE XMMHUYECKOM COCTABIISIOIIEH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHUpA: (QYHAAMEHTAIBHBIX IIOHSATHHA, 3aKOHOB M TEOPHH XUMHH,
COBpPEMEHHBIX TPEJCTABICHNI O CTPOCHHUH BEIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJIEKYIIIPHOM, HaJMOJIEKYJISIPHOM, 0  TEpMOAWHAMHUYECKHX W  KHHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKAaHUSI XUMHUECKAX PEAKIIHiA, O XUMHUIECKOM PaBHOBECHH, PACTBOPAX
Y TUCTIEPCHBIX CUCTeMax, 00 OOIMIMX HAYYHBIX IPUHITUIIAX XUMAYECKOTO ITPONU3BOICTBA;
(dbopMupoBaHue y 0OydarONUMXCS OCO3HAHHOTO IMOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKAX 3HAHWUU JJIs1 OOBSICHEHUS KITIOUEBBIX HJIEH U TpoOIeM COBPEMEHHOW XUMUH, IS
OOBSICHEHHSI ¥ TPOTHO3UPOBAHUS SBJICHHI, WMEIONINX €CTECTBEHHO-HAyYHYIO MPHPOIY;
TPaMOTHOTO PEIIeHHs MPOOIIeM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHNS, aHAIIN3a U OLIEHKH C
MO3UIMIA  HKOJIOTHYECKOW O€30MacHOCTH TOCHENCTBUN OBITOBOM W TPOM3BOJICTBEHHOU
JIEATEIIbHOCTA YeJIOBeKa, CBSI3aHHONW C XWMHYECKHM IPOW3BOACTBOM, HCIIOJNIB30BAHUEM U
nepepaboTKOM BEUIeCTB;

yriayOJieHre PECTaBICHUM O HAyYHbIX METOaX MO3HAHUS, HEOOXOIUMBIX JIJISl IPHOOPETEHUS
YMEHHI OpPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKUX SBICHUH, UMEIOIINX
MECTO B IPUPOJIE, B MTPAKTHUECKON JeATEIFHOCTH U ITOBCETHEBHOM KU3HU.

B mnane peain3danun MNEPBOOUCPCAHBIX BOCIIUTATCIIBHBIX W Pa3BUBAIOIINX (I)yHKLII/Iﬁ HeJIOCTHOﬁ

CHCTEMBI CpelHero o01ero o0pa3oBaHus NPU U3YUYEHUH NpEeaAMETa «XUMHA» Ha yrIyOJIEHHOM YpOBHE

OCO6yIO AKTYaJIbHOCTb an/Io6peTa10T TAaKHC ICIIN U 3aJa4u, KaK:

BOCITUTAHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUUA NPHUPOMBI, YBAXKCHHUS K IPOIECCY
TBOpPYCCTBA B o0Oiactu TCOPETUYCCKUX U NPUKITATHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B XMMHH, (1)OpMI/IpOBaHI/Ie
MHUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pasBUTHE MOTHBAIlMM K OOYYEHHIO W IIO3HAHHUIO, CHOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHUS O0IICUENIOBEYECKUX [IEHHOCTEH;

pasBUTHE TO3HABATEIbHBIX WHTEPECOB, HMHTEIICKTYyaJbHBIX W TBOPUYECKMX CIOCOOHOCTEH
oOyyaromuxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIIEHHS K caMOOOpa3oBaHHIO U
HENPEePHIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCIEIIHOW Mpo(hecCHOHAIbHONW M OOIECTBEHHON
JIeSITeIIbHOCTH, OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3/I0POBOM
obOpase K13HH;

¢opMHupOBaHME YMEHMH W HABBIKOB PasyMHOTO IPHUPOAOINONB30BAHHSA, pa3BUTHE
9KOJIOTHUECKON KYJIBTYphl, MPHOOPETEHUE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHMYECKOM
JeSITeTIbHOCTH.

OOmiee YuCIO YacoB, MPEAYCMOTPEHHBIX I M3YYEHHUs XUMHUHM Ha YIIyOJICHHOM YPOBHE CpPEIHEro
obmiero oopazoBanus, coctaiseT 204 wacos: B 10 kmacce — 102 gaca (3 gaca B Hepenio), B 11 kmacce —
102 gaca (3 yaca B HEAETIO).



COIEPKAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHMMH.

[Ipeamer M 3HAa4YCHHWE OPraHWYECKOH XMMHH, MPEACTABICHHWE O MHOTO00pa3uHM OpPraHUYECKUX
COEIHECHU.

DJEeKTpOHHOE CTPOCHHE aToMa YriepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHHS. BaneHTHBIC
BO3MOKHOCTHU aToMa yriepoja. XUMHUYECKas CBsI3b B OPraHUUECKUX COCAMHEHHX. TUIBI THOpUAN3aH
aTOMHBIX opOuTaneil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKUENTOpHBIN). TUMBI NepeKpbIBaHUsl aTOMHBIX OpOHWTajlel, 6- U T-cBs3u. OnxuHapHas, OBOWHAs W
TpoitHast cBsa3b. CocoObl pa3phiBa CBsA3EH B MOJIEKyJlaX opraHnveckux BemlecTB. [loHsTHE 0 CBOOOTHOM
panukane, Hykieoduie u 3nekrpodue.

Teopus cTpoeHus opraHudeckux coequHeHuit A.M. byTiepoBa u coBpeMeHHbIE MTPeICTaBICHUS O
CTPYKType MOJEKyJ. 3Haue€HHEe TEOpHUU CTPOCHHUA OpPraHMYECKHUX COEOUHEHHUH. MONeKysspHble U
cTpykTypHBIe (opMmynbl. CTpyKTypHBIE (OPMYIBI Pa3TUYHBIX BHIOB: pa3BEPHYTas, COKpamlEHHAas,
ckenerHas. M3omepus. Bunsl nzoMmepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJNEKTPOHHBIE Y(PQPEKTH B
MOJIEKYJIaX OPraHWYeCKUX COCAMHEHHH (MHAYKTUBHBIN U Me30MepHBIN 3D (DHEeKThI).

[MpencraBienue o KnaccupUKALUU OpraHnYecKuX BenlecTs. [loHsTHE 0 QYyHKIMOHANBEHOW TPyIITE.
I'omomnorus. I'omonorumueckue psael. Cuctemarudeckass HOMEHKJIATypa OpPraHWYECKHX COEAMHEHUH
(IUPAC) u TpuBHanbHbIC Ha3BaHHs OTICIBHBIX MPEICTABUTEICH.

OcoOenHoCcTH W KiacCUpUKAIUS OpraHWYeCKUX peaknuid. OKHCINUTEThHO-BOCCTAHOBUTEIHHBIC
peakLMK B OPraHUuYECKON XUMUU.

OKCNEPUMEHTAIBHBIE METOAbl H3Y4YEHHUs BEIIECTB M MX MPEBpaIlCHU: O3HAKOMJICHUE C
o0Opa3naMi OpraHMYeCKUX BEIIECTB W MaTepuajllaMd Ha WX OCHOBE, ONBITHI MO TPEBPAICHUIO
OpPTaHWYECKUX BEIECTB IPH HAarpeBaHWu (IUTaBlieHWE, OOYTIMBaHUE W TOPEHHE), KOHCTPYHPOBaHUE
MOZEeJIEed MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesonopoasl.

Anxanel. ['oMomormveckuid psiig  ankaHoB, oOmas ¢GopMyna, HOMEHKIATypa € H30MEpHSL.
DNEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI ANKAHOB, SP>-THOPH/IM3AIIs ATOMHBIX OpOUTAIIei
yriepoja, 6-cBsi3b. @U3NUECKUe CBOWCTBA aJIKaHOB.

XUMHUUECKHE CBOMCTBA QJKAaHOB: PEAKUUU 3aMELICHUs, H30MEpHU3alud, AETUIPUPOBAHUA,
UUKIW3alUY, TUPOIN3a, KpeKuHra, ropeHus. llpencraBieHue O MEXaHU3ME pPEAKUUH PaaUKaIbLHOTO
3aMElICHMUS.

Haxoxxnenue B mpupozge. CriocoObl mosrydeHHs: U IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa H u3oMepus. OCOOCHHOCTH CTpPOEHHS H
XUMHYECKHUX CBOWCTB MaibIX (IUKJIONPOIAH, IIUKJIOOyTaH) U OOBIYHBIX (IIUKJIONEHTAH, IUKIOTEKCaH)
IUKJI0aTKaHOB. CIIOCOOBI MOMy4YeHUsI U TPUMEHEHUE IUKII0AIKAHOB.

Ankensl. ['omonormueckuii psia ankeHoB, oOmas ¢opmylsia, HOMEHKJIAaTypa. ODJEKTPOHHOE H
POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alIKEHOB, SP°-THOPHIM3aIKs ATOMHBIX OpOUTalIeil Yriieposa, G- u
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. DU3HUecKue CBOMCTBA aIKEHOB.
XUMHUYECKHE CBOMCTBA: PEaKLUMHU MNPUCOCIUHEHUS, 3aMEIICHUsl B O-TIOJOKEHUE NPH JBOMHON CBS3M,
noyiMMepuszanuu 1 okucnenus. IlpaBuno MapkoBHukoBa. KauecTBEHHbIE peaklMyd Ha JIBOWHYIO CBS3b.
Crioco0sI ONTy4YeHHs U IPUMEHEHHUE aJIKEHOB.

Aunkanuensl. Knaccudukanus ankaaneHoB (CONMpPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbLE).
OCO0CHHOCTH D3JIEKTPOHHOTO CTPOCHHUS W XUMHYCCKUX CBOMCTB CONPSDKEHHBIX aWEHOB, 1,2- m 1,4-
npucoenunenue. llommmepuzamus conpsk€HHBIX aueHoB. CrocoObl MONydeHUs] W TNPUMEHEHHE
aJKaIUEHOB.

Ankunel. ['OMOJOrHMYECKUN psa alKWHOB, oOmas ¢opmyida, HOMEHKIATypa H H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKWHOB, SP-THOPUAN3ANKS aTOMHBIX opOnuTanen
yriepoja. ®Pu3nyueckue CBOMCTBA QJIKWHOB. XHUMHUYECKHE CBOMCTBA: pEaKIMU MPUCOETUHEHMUS,



JUMEpH3alid W TPUMEPHU3aLUH, OKHUCIEeHHUs. KucioTHble CBOMCTBA alKHMHOB, MMEIOLINX KOHIIEBYIO
TpoiiHyto CBs3b. KauecTBeHHBIE peaknuM Ha TPOHHYIO CBs3b. CHOCOOBI MOJYyYEHUs] W MPUMEHEHHE
AJIKHHOB.

Apomatnyeckre YrieBoJopoAbl (apeHsl). ['omonormueckuil psia apeHoB, obmas Qopmyna,
HOMEHKJIAaTypa W H30MepHA. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OeH30Ia.
OdusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OSH301a U €r0 TOMOJIOTOB: PEaKIK 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YIJIEBOJOPOAHOM paAMKaje, PeaKUUHd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [lpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNedd B OEH30JBHOM KOJIbIE Ha
npruMepe aNKWIbHBIX PaJuKalloB, KapOOKCHIBHOM, TMAPOKCHUIIBHOW, aMHHO- M HUTPOTPYIMIBI, aTOMOB
ramoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOUCTB cTupona. llommmepusanus ctupona. CrocoObl
MOJY4YEHUS ¥ IPUMEHEHHE apOMAaTHUECKUX YTIIEBOJOPOAOB.

[Mpupoansrii ra3. [lonytaeie HedTsHbIE Ta3el. Hed1h 1 e€ npoucxoxaenue. KameHHsli yrons u
NpoAyKTHl ero nepepabotku. CrmocoObl mnepepaboTku HedTH: TEperoHKa, KPEKUHT (TEpMHUYECCKHI,
KatanuTudeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTku HedpTH, HUX MPUMEHEHUE B
MPOMBIIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3TUUIHBIMHU KJIACCAMU YTIIEBOJOPOIOB.

ONEeKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiuy 3amenieHus rajoresa Ha
THIPOKCOTPYIIY, HUTPOTPYMITy, HAHOTPYIY, aMuUHOrpymmy. [leiicTBHe Ha TralOreHIIPON3BOJHEIC
BOJIHOT'O M CIIUPTOBOTIO pacTBOpa WIENOUYU. B3aumMoaeicTBUE AUTATIOrNE€HATKAaHOB C MAarHUEM U LIUHKOM.
[ToHsTHE O METANTIOOPTaHUYECKUX COSAMHEHUSX. VICcIonbp30BaHue TalOreHIPOM3BOIHBIX YTIIIEBOIOPOI0B
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTANbHBIE METOIbl M3YYEHHs BEIIECTB M HX MPEBpAILCHHUH: H3ydeHHE (PU3NYECKUX
CBOWCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTE), KAUECTBEHHBIX PEAKIIMN YIIIeBOJIOPOJOB Pa3IMYHBIX KJIACCOB
(obecuBeunBanne OpPOMHOM WM HMOAHOW BOZBI, PAacTBOpa IEPMaHraHaTa Kayus, B3aUMOJEHCTBHE
areTiiieHa ¢ aMMHA4YHBIM pacTBOpoM okcuza cepebpa(l)), kauecTBeHHOe OOHapyKeHHe yriepoaa u
BOJIOPOJa B OPraHWYECKHUX BELIECTBAX, MOJIY4YECHHE STHJICHA U U3yUYEHHE €ro CBOICTB, O3HAKOMIICHHE C
koyutekuusamMu «Hedts» n «Yromby, ¢ obpasuaMu IuiacTMace, KaydyyKOB M PE3UHBI, MOJECTUPOBAHUE
MOJIEKYJ1 YIIIEBOIOPOIOB U TAJIOTCHIIPOM3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoacoaep:kauye oprannyeckue coeinHeHUsl.

Ilpenenbuble onHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha HMpUMEpe METaHoJa W STaHOJIA).
I'omonornyeckuii psn, obmas dopmyna, u3oMepus, HOMEHKJIATypa W Kiaccuduranus. Pusnueckue
CBOWCTBa MpENeNbHBIX OJHOATOMHBIX CIHPTOB. BomoponHble CBA3M MEXAY MOJIEKYJaMH CIHPTOB.
XWUMHUYECKHE CBOMCTBA: pEakUUM 3aMEUICHUs, MAerHIpaTalud, OKHCICHHS, B3aUMOJCHCTBHE C
OpPraHMYeCKUMH M HEOpraHWYeCKUMH KHucioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHHUPTHI.
[eiicTBe 53TaHONa M METaHOJAa Ha OpraHu3M uesoBeka. CrnocoObl IMONY4YEeHHS W MPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3NUECKUX U XMMUYECKUX CBOUCTB.

MHoroaToMHbIe COUPTHI — STHJICHIVIMKONIb U TIULeprH. Puznveckue U XUMHUYECKHE CBOWCTBA:
peakuMu 3aMelIeHHUs, B3aWMOJCHCTBME C OPraHMYeCKMMH M HEOPraHWYeCKUMH KHCJIOTAaMHU,
KayeCTBEHHAsT peakius Ha MHOrOaTOMHblE CHHUPTHL. [IpencraBieHHe O MEXaHU3Me peakiui
HyKkJeo(wibHOrO 3aMernieHus. JlelictBue Ha opranm3M denoBeka. CrocoObl MOMYYeHUs U MPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

O®cnon. CTpoeHHE MOJEKYNbI, B3aUMHOE BIUSHHE TUIAPOKCOTPYIIBI M OCH30JILHOTO sjpa.
Ousnueckue cBoiictBa Genona. OcoOEHHOCTH XUMHUECKUX CBOWCTB (eHoNa. KauecTBeHHbIE peakiu Ha
¢denon. Tokcnunocts enona. CriocoObl MoaydYeHHss U MpuMeHeHue (eHona. deHonbopmanbaeruaHas
cMoUa.

KapOoHusbHble CO€AMHEHHUS — albJeTUAbl U KETOHBI. DJIEKTPOHHOE CTPOECHUE KapOOHWIBHOM
rpynmnsl. ['oMosorndeckue psapl adbIeTHI0B M KETOHOB, o0mmas GpopMyia, H30Mepus 1 HOMEHKJIATypa.
PusnvecKre CBOWCTBA allbJCTUIOB U KETOHOB. XMMHYECKHE CBOMCTBA albJICTHIOB U KETOHOB: pEaKIuU



npucoeauHeHus1. OKUCICHUE abJIETH/IOB, KAYECTBEHHBIC PEakIuy Ha anbiaeruapl. CrocoObl MOTydeHus
U IPUMEHEHHUE AJIbJICTUIOB U KETOHOB.

OIHOOCHOBHBIC TpEENbHbIC KapOOHOBBIE KUCIOTBL. (OCOOCHHOCTH CTPOSHUS  MOJICKYJ
KapOOHOBBIX KUCIOT. M30oMepusi 1 HOMeHKIaTypa. DOU3NYECKUEe CBOWCTBA OJHOOCHOBHBIX NPEICIIbHBIX
KapOOHOBBIX KHCIIOT. BOAOpOIHBIE CBSA3M MEXAYy MOJCKYJaMH KapOOHOBBIX KHCIOT. XUMHYCCKUC
CBOMCTBA: KHUCIIOTHBIC CBOWCTBA, PEaKIUs AITCPUPUKAIMK, PEAKIMH C YYaCTHEM YIJICBOJOPOIHOTO
panukana. OCOOCHHOCTH CBOMCTB MYPaBbHHOMN KHCIOTHI. [IOHATHE O TIPOM3BOIHBIX KapPOOHOBBIX KUCIOT
— cnoxHbIX 3pupax. MHOrooobpasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEACTbHBIX H
apOMaTHUYECKUX KapOOHOBBIX KHCJOT, JUKAapOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHCJIOT.
[IpencraBuTenu BhICHINX KapOOHOBBIX KHCJIOT: CTCAPUHOBAs, NMAJIbMUTHHOBAs, OJICUHOBAs, JUHO/E8As,
JUHOAEH08ast KUCIOThI. CrOCOOBI TIONYYCHUS U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. [omonoruyeckuit psn, ooOmas ¢opMyiia, H30MEpPUS M HOMEHKIATYypa.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA: THIPOJIA3 B KUCJIOW U LIEJTOYHON Cpee.

Kuper. Ctpoenue, pu3nUecKue U XUMAYECKHE CBOWCTBA KUPOB: TUAPOIH3 B KUCIIOW U MIETOYHOM
cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COACPIKALIUX OCTATKH HEIPEIEIbHBIX KUPHBIX KUCIOT. JKUphl B
pupoze.

MBEIT4 KaK COJTM BBICITUX KapOOHOBBIX KHCIIOT, HX MOJOIIEe IeHCTBHE.

OO0mmas xapakTepucTuka yrieBonoB. Kimaccudukaius yrieBogoB (MOHO-, M- U MOJIMCAXAPHIBI).
MoHocaxapuisl: TJHOK03a, (DPyKTO3a, rajiakrosa, pubo3a, ae3okcupubOo3a. dusnueckue CBOWCTBA WU
HaxoxzaeHue B npupoae. DorocuHTe3. XHWMHUYECKME CBOMCTBA TUIFOKO3bl: PEAKLUHMH C Y4YacTHUEM
CITUPTOBBIX U ANBJACTUAHON TPYIMII, CHUPTOBOE H MOJIOYHOKHCIIOe OpoxkeHue. [I[puMeHeHne TIoKo36I, e
3HAQUEHHE B JKU3HEICATEIBHOCTH oOpranusMma. Jlucaxapuabl: caxapo3a, MalbTO3a M JIAKTO3a.
BoccranaBnuBaroniyie 1 HEBOCCTaHABIMBAOLIKE aucaxapulibl. I'uaponus nucaxapunoB. Haxoxaenue B
npupoe u npumeHeHue. [lonucaxapunpl: Kpaxmain, IIIMKOTeH U 1eioo3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmana, IJIMKOT€Ha W LEeJUIrono3bl. PU3NYECKHe CBOMCTBA KpaxMmana M LEJUII0J03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KAYECTBEHHAsI PEeaKUusl ¢ MOJIOM. XHUMHUUYECKHE CBOWMCTBA LIEIUIOJIO3bL:
TUAPOIU3, TIOTydeHne d3(hUPOB HEIUT0I036l. [[oHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA
MIENK).

OKCIEPUMEHTAIBHBIE METO/IbI U3yUEHUS BEILECTB U UX MPEBPAICHUMN: paCTBOPUMOCTD Pa3IUYHbBIX
CIIUPTOB B BOJIE, B3aUMOJICUCTBHUE 3TaHOJIA C HATPUEM, OKHMCIEHUE ATUIOBOTO CHUPTA B albJCTH] Ha
pacKaJ€HHOW MEIHON TIPOBOJIOKE, OKHCJICHHE O3THUJIIOBOTO CIMPTa JAMXPOMATOM Kalvs (BO3MOXHO
WCIIONB30BaHUE BHUACOMATEPHANIOB), KAUeCTBEHHBIE pEaKIMH Ha alpAeTHABl (C  THIPOKCHAOM
muammuHcepeOpa(l) u  rugpokcumom  Mmemu(ll)), peakmms Timnepuna ¢ ruapokcumom  memu(ll),
XUMUYECKHE CBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBHE PACTBOpA TJIOKO3Bl C
ruapokcunom Meau(ll), B3amMopeilicTBue kpaxmaia ¢ MOJOM, PEIISHHE IKCIEPUMEHTAIBHBIX 3a7a4 110
teMaMm «Criupthl 1 peHonb», «KapboHoBbie KUCIOTHI. CIIOKHEIE S3OUPBI».

A3oTcoaep:kaiiye opraHudecKne coeJuHeHms.

AMUHBI — OpraHWYecKHe TPOM3BOJHBIC amMmuaka. Kiaccupukanus aMHHOB: anu(aTHYECKUe U
apoMaTHYECKUe; IEPBUYHbBIE, BTOPHYHBIC U TpeTHUHbIe. CTpoeHHe MOJIeKY, 001as popMmyria, H30Mepus,
HOMEHKJIaTypa U (U3MYECKHE CBOMCTBa. XMMHUYECKOE CBOMCTBA anv(PaTUYECKMX aMHHOB: OCHOBHBIC
CBOICTBA, ANKUIMPOBAHWE, B3aUMOJICHCTBHE NEPBUYHBIX AMHHOB C a30THCTON kucioroil. Comn
aJKMIIAMMOHHUSL.

AHWITMH — TIpeICTaBUTEIh aMWHOB apoMarhdeckoro psma. CrpoeHue aHWIMHA. B3anmMHOe
BIIUSIHAE TPYNII aTOMOB B MoOJeKyne aHmwimHAa. OCOOCHHOCTH XHWMHYECKHX CBOWCTB aHWIMHA.
KauecTBeHHble peakinuyd Ha aHWiadH. CrocoObl MOJNyYeHHS M NMPUMCHEHHE aau(aTHYSCKUX aMHHOB.
ITonyuenune anmiMHa U3 HUTPOOEH30IA.

AmuHOKHCIOTEL. HoMmenxiatypa u uzoMepus. OTHOenbHBIC TPEICTABUTEIN 0O-aMHUHOKHCIIOT:
TIAOUH, ajaHuH. PU3MYecKrhe CBONCTBA aMHHOKHCIOT. XHMHYECKHE CBONCTBA aMHHOKHCIOT Kak
aM(OTepHBIX OPraHUYECCKUX COCAMHCHHH, peakius MOJUKOHACHCAINH, 00pa30BaHue MEITHIHON CBS3H.
buonornyeckoe 3HaUeHIE aMHHOKHCIIOT. CHHTE3 ¥ THAPOIN3 TIEITHIOB.



Benku kak mpuponmHbsie monuMepbl. [lepBuuHas, BTOpHYHAas M TPETUYHAS CTPYKTypa OCIKOB.
XUMHYECKHIE CBOMCTBA OCIIKOB: THIPOIH3, ICHATYPAIlUs, KAYeCTBEHHBIC PEaKIIMU Ha OCJIKH.

DKCIepUMECHTAIbHBIE METOJbI M3YYCHHS BEINECCTB U WX NPEBpAICHUN: pacTBOpeHUE OCIIKOB B
BOJIC, JICHATYypaI¥sl OSJIKOB P HATPEBAaHUM, IBETHBIC PEaKIIUU Ha OCJIKH, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aa4 M0 TeMaM «A30TCoJepKalliue OpPraHUYeCKHUe COeauHeHUs» U «Pacro3HaBaHUE OpPraHUYEeCKHX
COEJIMHEHHUIN».

BoicokoMoJieKyJIsIpHBIE COeTUHEHNS .

OCHOBHBIC TOHSTHS XHUMHUH BBICOKOMOJICKYJISIPHBIX ~ COCIUHCHHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPHU3AIUK, CPEIHSAS MOJCKyJspHas Macca. OCHOBHBIE METObBI
CUHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHECHUH — OJUMEPU3aIlisl U MOJIMKOHICHCAITUS.

[Momumepubie Matepuanbl. [lmacTMacchl  (TONMMATHIICH, TOJMITPONIWICH, TMOJMBHHUIXJIOPH],
MOJIUCTUPOJI, TOJUMETHIMETAKPHIIAT, TMOJUKapOOHATHI, MOMUATWICHTepedTanar). YTuiu3auus U
nepepadoTKa IIaCTHKA.

DacTOMEphI: HATYPaJIbHBIA Kay4yK, CHHTCTHYCCKUE KayuykH (OyTaaueHOBBIHM, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHbIC (XJIOMOK, IIEPCTh, MIENTK), HCKYCCTBEHHBIE (BUCKO3a, allETAaTHOE BOJIOKHO),
CUHTETHYCCKHUE (KAIIPOH U JIAaBCaH).

[Momumepbl crienUMaNbHOTO Ha3HauyeHHsl (TedIOH, KEBJIAp, SJICKTPONPOBOISINNE TOJIUMEPHI,
OnopasnaracMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHUS BEIIECTB M WX MPEBPAICHUI: O3HAKOMJICHHE C
oOpa3naMi  TPUPOAHBIX W  HCKYCCTBEHHBIX  BOJIOKOH,  IUIACTMAacC, KaydyKOB, pEIICHHE
AKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «Pacmo3HaBaHue m1acTMace U BOJIOKOHY.

PacuérHbie 3a1aum.

Haxoxnenne MonekyssipHOW (OpMYIbl OPraHWYECKOTO COEAMHEHHWS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, HAXOXK/IEHHUE MOJIEKYIISIPHOU POPMYIIBI OPTaHUIECKOTO COSTUHEHUS
mo Mmacce (00BEMY) TPOMYKTOB CropaHHs, IO KOJIMYECTBY BelIecTBa (Macce, 00ObEMY) MPOIAYKTOB
peaxIuy 1/1ii UCXOIHBIX BEIIECTB, yCTAHOBIICHUE CTPYKTYPHOH (hOPMYITBI OPTaHMYECKOTO BEIIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB TOJYYECHHS, OINpENeeHHe MONH BhIXOJa TPOAYKTa
pEaxIum OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsI3ed NpU HU3ydeHUH opraHudecko xumuu B 10 kiacce
OCYIIECTBIISIETCST Yepe3 HCIOIb30BaHHE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHITHH,
MIPUHATHIX B OTAEIBHBIX TPEJAMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SBIICHUE, HAY4YHBIH (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJN3, CUHTE3, KIIACCU(UKAIHs, HAOIIOIeHHEe, N3MEPEHUE, SKCIIEPUMEHT, MOJIEITh, MOICITUPOBaHHE.

®dusuka: marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTUYECKHUU YPOBEHB,
BEIIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSTHUE BEIECTBA, (DM3MUECKUE BEIIMYMHBI, SIUHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'HsI, Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Ouocdepa, MeraboONM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U reTepOoTPOMHBINA THI MUTAHUS, OpoXeHHe, (OTOCUHTE3, JIbIXaHHE, OCJIKH, YIICBOIBI,
YKUPBI, HyKJIIEMHOBBIE KUCIIOTHI, (DEPMEHTBHI.

I'eorpadus: mone3Hbie UCKOMaeMbIe, TOILIHRO.

TexHOJNIOTHsS: THIIEBbIE IPOAYKThI, OCHOBBI PAI[MOHAIBHOIO IHUTAHHUS, MOIOIIKWE CPEJICTBA,
MaTepHUabl U3 KCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC
OBLIASI U HEOPTAHUYECKAS XUMMU S
TeopeTudyecKkue 0CHOBbI XUMHH.
AtoM. CocTaB aTOMHBIX sfep. XUMHYECKHH 37eMeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000J109eK aTOMOB, KBAHTOBLIC YHCIIA. DHEPIETHUECKHE YPOBHH WM IOAYPOBHU. ATOMHBIC OpOWTAIH.



Knaccubukaruss XUMHUSCKHX 3IeMEHTOB (S-, p-, d-, f-amementsl). PacmpenmeneHue 3AeKTPOHOB IO
ATOMHBIM OpOUTAISIM. DJICKTPOHHBIC KOH(PUTYpAIlUHd aTOMOB SJICMEHTOB MIEPBOTO—4ETBEPTOTO MIEPHOI0B
B OCHOBHOM H  BO30YXIEHHOM  COCTOSHHMU,  JJIEKTPOHHBIC  KOH(QUTYpallud  HOHOB.
DIEeKTPOOTPULIATEIBHOCTb.

[Tepuoanueckuit 3axkoH u llepuoguueckas cucrema xumudeckux sneMmeHTtoB .M. Menpaeneesa.
CBsi3p mepuoAnvecKkoro 3akoHa u lleprognmdeckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTpOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XHMHMUYECKHX JJICMEHTOB U
00pa3yeMbIX UMHU TPOCTHIX U CIOXHBIX BEIIECTB MO TPYMIaM U MEpHoAaM. 3HAUCHHUE MEePHOIUICCKOTO
3akoHa J[.1. Menneneena.

Xumudeckasi CBsI3b. BuAbBl XMMHUECKOW CBA3M: KOBaJCHTHAs, WOHHAs, METAJLTHYECKAs.
MexaHu3Mbl 00pa30BaHuUs KOBAJCHTHOM CBs3M: OOMEHHBIA M JJOHOPHO-AKIICNITOPHBIA., DHEPTHsl U JIJTHHA
cBsi3u. [lodsipHOCTH, HANPAaBICHHOCTh M HACHIIIAEMOCTh KOBaJCHTHOW CBs3u. KpaTHble CBS3H.
Bonoponnas cBs3b. MeXMOJEKYISAPHBIE B3aUMOIECHCTBHUSL.

BaneHTHOCTh U BaJCHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYT C UX
T€OMETPUYIECKHUM CTPOEHHEM (Ha IMpUMEpPE COSTUHEHUH 2IEMEHTOB BTOPOTO MEPHOIA).

[IpencraBienne 0  KOMIUIGKCHBIX  coenuHeHHsk.  CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBareib,  JIMraHAbl.  3HAYCHUE  KOMIUIGKCHBIX  coeauHeHuil.  [lonstue o
KOOPAWHALIMOHHOW XUMHUH.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. THIBI KPUCTAIMYECKUX PEHIETOK
(CTPYKTYp) ¥ CBOWCTBA BEILIECTR.

IlonsiTue o nucnepcHelx cuctemax. VcrtuHHble pacTBOphl. IlpeacTaBieHne O KOJUIOMAHBIX
pactBopax. CriocoObl BBIpa)KEHHUS KOHIIEHTPAIMH PAcTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE,
MOJISIpHAass ~ KOHUEHTpauus. HachllleHHble W HEHACBILEHHBIE  PacTBOPbI,  PACTBOPUMOCTD.
Kpucrannoruapartst.

Krnaccudukarus 1 HOMEHKIaTypa HEOpraHMIECKUX BellecTB. T puBHANbHBIC Ha3BAaHUS OTIEIBHBIX
MpEeACTABUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccupukanys XUMHYECKHX pEaKUUid B HEOPraHWYeCKOH M OpraHMYecKod XHMHH. 3aKOH
COXPAHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.
TenmoBbie 3PPEKTH XUMUYECKUX peakiuid. TepMoXuMHUIECKHe YpaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT Pa3NYHBIX (aKTOpoB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Katanus u Kkatanu3aTopsbl.

OOpatumble W HeoOpaTUMbIE peakluu. XWUMHYecKoe paBHOBecue. KOHCTaHTa XUMHYECKOTO
paBHOBecus. DakTOphl, BAUSIIONIME HA MOJOKEHUE XUMUYECKOTO PAaBHOBECHUS: TEMIEPATypa, NaBICHUE U
KOHLIGHTpAIMH BEIIECTB, y4acTByomuUX B peakuuu. [Ipunnun Jle llaTense.

Onekrponutndeckas aucconuanus. CuiabHbIE U cladble AIEKTPONUThl. CTENeHb JAUCCOIMAIINU.
Cpena BOJHBIX PAcTBOPOB: KHCIOTHAas, HEWUTpadbHas, Iiefao4Has. Bomoponmuwiii mokasatens (pH)
pactBopa. ['maponus coneil. Peakiyn nonHoro oomeHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE — peakuud. Cremnenb  okucieHua.  OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl  OKUCIEHHMSI U  BOCCTAHOBJICHMS. BaxHeWne OKUCIUTENd U
BOCCTaHOBUTEH. MeTo/ 3JIeKTPOHHOTO OanaHca. DJIEKTPOIIU3 PACTBOPOB M PACILIABOB BEIIECTB.

OKCIepUMEHTAILHBIE METOIBI M3YyUCHUS BEIIECTB M WX IMPEBPAIICHUN: Pa3IOKCHHE TEPOKCHIA
BOJIOPO/Ia B TPHUCYTCTBHUU KaTalW3aTOpa, MOJIECIH KPHUCTAJUIMYECKUX PEIMIETOK, MPOBEICHHUE PEaKIIHIA
HOHHOTO OOMEHa, OmpeneieHUE Cpeabl PAacTBOPOB C IOMOINBIO WHIWKATOPOB, W3YUCHUE BIUSHUS
pasTUIHBIX (aKTOPOB HA CKOPOCTHh XMMHUYECKOW PEaKIIUU U TTOJIOKCHIE XUMUYECKOTO PABHOBECHS.

Heopranuyeckas xumus.

TTonoxenue HemetamioB B [lepuoanueckoit cucteMe xumudeckux 3iaeMenToB J[.M. Menjeneesa u
OCOOCHHOCTH CTPOCHUS MX aToMOB. DH3MYECKHE CBOWCTBA HEMETAIOB. AJIIOTPONHS HEMETAUIOB (Ha
mpUMepe KUCIIopoa, cepsl, hocdopa u yriieposa).

Bonopon. Ilonyuenue, ¢usnvyeckre M XMMHYSCKHE CBOWMCTBA: PEAKIMH C METaUIAMUA U
HEMeETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuabl. TOMIMBHBIE 3JIEMEHTHI.



lanorensl. Haxoxxnenue B nmpupoae, crnocoObl MOoNydeHus, PU3HYECKHe 1 XMMHUYECKUE CBOMCTBA.
I'anoreHoBomopoabl. BakHelIue KUCIOPOICOepKAIIUe COCIUHECHHS TalloreHOB. JlaboparopHbie u
MPOMBIIIIIEHHBIE CITOCOOBI MOTY4YEHUS raloreHOB. [IpuMeHeHre ralloreHOB ¥ UX COSAMHEHHH.

Kucnopon, o3on. JlabGopaTopHble W NPOMBINUICHHBIE CIOCOOBI IOJNYYSHHS KHCIOpPOJA.
®uznyecKkre 1 XMMUYECKHe CBOMCTBA U MPUMEHEHHE KHUCIopoa U 030Ha. OKCUIBI ¥ IEPOKCUABI.

Cepa. Haxoxpaenue B mpupoje, cnocoObl MOIydeHHs, (PU3NYEeCKHe M XUMHYECKHE CBOWCTBA.
Cepoogopon, cyiasduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHuctas u cepHasi KHCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB cepHOl KUCIOTHL. [IpuMeHeHune cepbl U e€ CoeAMHEHHH.

Azor. Haxoxxaenue B mpupoje, crnocoObl MoidydeHus, Qu3ndeckue M XUMHUYECKHE CBOWCTBA.
Awvmuak, HUTpHIBL. OKCHIBI a30Ta. A30THCTas U a30THAs KUCIOTHI M MX coiid. OCOOCHHOCTH CBOWCTB
a30THOM KUCIIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEeHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHne B npupoae, cocoObl monyyeHus, GU3n4eckue U XMMUYEeCKHEe CBOMCTBA.
®Dochunst u ochun. Oxcuast ocdopa, dochopnas kucnora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenmii. ochopHbie ynodpeHus.

Yrnepon, HaxoxIeHHe B mpHpoje. AutoTponHble Moaudukanun. OU3NUECKHE W XUMHUYECKHE
CBOMCTBA MPOCTBHIX BeIECTB, 00pazoBaHHbIX yriaepomom. Oxcua yriepona(ll), okcun yrimepoma(lV),
yrojibHas KHCIOTa U €€ colii. AKTUBUPOBAHHBIN yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 00Opa30BaHHBIX YTIIEPOAOM, U €T0 COSTUHEHHH.

Kpemuuii. Haxoxxaenue B mpupoze, CrocoObl MoydeHus, PU3NUECKUEe U XUMHUUECKUE CBOMCTBA.
Oxcun xpemuusi(lV), kpeMHUeBas KUCIOTa, CUIMKATHl. [IpMMeHeHWE KpeMHHS M €ro COSAWHEHHU.
CrekIto, ero noJgy4eHne, BUIbI CTEKIA.

[lomoxxenne wmetammoB B llepmoamueckoil cucreMe XMMHUYECKHUX »dieMeHToB. OcobeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX O00O0JOYEeK aroMoB MeTauioB. OOmue (uU3MUecKue CBONHCTBa METAJUIOB.
IIpumeHneHue MeTauIoB B ObITY M TexHHKe. CIUTaBbl METAJIIOB.

ONEeKTPOXUMUYECKUN psii HampsbkeHUd MeTaioB. OOmue crnocoObl MONYyYEHHS METalloB:
THIPOMETAILTYPrHsi, TUPOMETAJUTYpIus, 31eKTpoMeTautyprus. [lonsarue o koppo3un metaiioB. CnocoObl
3aIIUTHI OT KOPPO3HH.

O6mas xapakTepuctuka MetauioB |A-rpynmsl [lepuoanueckoit cHCTEMbl XUMUYECKHUX JIEMEHTOB.
Harpwii n kanuii: monydenue, Gu3ndecKue U XMMHUECKHAE CBOWCTBA, IPUMEHEHHNE MPOCTHIX BEIIECTB U
UX COEIUHEHUM.

O6mas xapakrepuctuka wmetamioB lA-rpynmer  Ilepuoandeckoil cuUCTEMBI  XMMHYECKHX
3JIeMEeHTOB. MarHmii W KalbIMii: TONy4YeHre, (U3NYecKHe M XWMHUYECKHE CBOICTBA, IMPUMEHEHHUE
MIPOCTHIX BEIIECTB M UX coenHEeHMH. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUsI.

AJIOMHUHUI: TIOTydeHHe, PU3NYeCKre 1 XUMHUUECKHE CBOHCTBA, IPUMEHEHNE TIPOCTOTO BEIIECTBA
U ero coeguHeHU. AMMOTEpHbIE CBOMCTBAa OKCHAA W THAPOKCHAA AFOMHHUS, THAPOKCOKOMILIEKCHI
ATFOMUHMSL.

OOmast xapakTeprcTuka MeTauioB moOouHblx moarpynn (b-rpynm) Ilepuoanyeckoit crcTeMsl
XUMHUYECKHX JIEMEHTOB.

®usnyeckre M XUMHUYECKHE CBOWCTBA XpomMa M ero coefuHeHUH. OKCHIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTs! n AUXpoOMAaThl, IX OKHCIUTENbHBIE CBOMCTBA. [lomyyenne n
MPUMEHEHHUE XpoMa.

®uznyeckrue U XMMHUYECKHE CBOMCTBA Maprasiia M €ro coeluHeHui. BaxHelive coearHEeHUs
maprauna(ll), mapranna(lV), mapraana(VI1) u mapranna(VIl). Ilepmanranart kamusi, €ro OKHCIUTEIbHBIE
CBOMCTBA.

Ou3nvecKkre U XUMHYECKHE CBOMCTBA XKelle3a W ero coennHeHu. OKCHIBI, THAPOKCUIBI U COIU
xenesa(ll) u xxenesa(lll). TTonyuenue u nprMeHEHNE JKeJI€3a M €T0 CINIABOB.

duznyecKkre U XUMUYECKUE CBOMCTBA MelIU U €€ coenuHeHui. [lomyyeHue u mpuMeHEeHUEe MEeIU U
€€ COeIMHEHU.

Huuk: nonydeHue, (QU3MYECKHEe M XHMHYECKHE CBOHCTBA. AMGOTEpHBIE CBOMCTBA OKCHIA HU
TUAPOKCH/IA IIMHKA, THIPOKCOKOMILIEKCH IWHKA. [[puMeHeHne IIMHKa 1 ero COeMHEHUH.



OKCcIiepUMEHTANbHBIE METOIBl M3YYeHHsI BELIECTB M HMX NPEBpallCHUil: H3ydYeHHe o0pas3loB
HEMETaIJIOB, TOpeHue cephl, hochopa, kene3a, MarHus B KUCIOPOAe, H3yUeHHe KOJIIEKIUH «MeTalltbl 1
CIUIaBBI», B3aUMOACWCTBHE IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAaUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAJIOB), B3aUMOICHCTBHUE IIMHKA U JKEJIe3a C pacCTBOPaMM KHUCIIOT U LIEJI0UeH,
KaueCTBEHHbIE pPEAaKIMM Ha HEOPraHWMYECKHWE AaHHOHBI, KaTHOH BOAOPOAA M KAaTHOHBI METAJUIOB,
B3aMMOJEHCTBUE THUJPOKCHUIOB AMIOMUHUS W IIMHKA C PACTBOpPaMU KHCIOT M IIEJoYel, pelieHue
9KCIEPUMEHTANBHBIX 3a1a4 mo TeMaM «l amorens», «Cepa u e€ coennHeHUs», «A30T U docdop u ux
COeIMHEHMsI», «MeTallbl TIaBHBIX TOATrPYN», «MeTasibl MOOOYHBIX OATPYIIID).

XuMus U )KU3Hb.

Pouste xuMum B 00ecriedeHu: YCTOMUMBOTO pa3BUTHUS YeroBeuecTBa. [IoHATHE 0 HAYYHBIX METOIAX
MO3HaHMUS U METOOJOTHMH HAay4yHOTO HccienoBaHud. HaydHble NMpUHIMIBI OpraHU3allul XUMHYECKOTO
npou3BoAcTBa. [IpoMbIuTIeHHBIE CIOCOOBI MOMY4YeHHUs BXKHEHIINX BeUIeCcTB (Ha MpHUMepe MPOU3BOACTBA
aMMHaKa, CEpHOH KHUCIIOThI, MeTaHoma). [IpoMbIIUIeHHbIE CIIOCOOBI TONMYyYeHHs METaUIOB M CILIaBOB.
XUMHUECKOE 3arps3HEHHE OKPYXKaIolIeH cpenbl M ero MocieAcTBus. Ponb Xxumum B oOecrniedyeHUH
JHEpreTUYecKoil 6e30macHOCTH.

XuMus W 370poBbe uenoBeka. JlekapcTBeHHble cpeicTBa. IIpaBuia  Mcrosb30BaHUA
JIEKapCTBEHHBIX MpenaparoB. Posib XMMUHN B pa3BUTHN MEIULIUHBL.

XWMMUsI TUIIK: OCHOBHBIE KOMITOHEHTEHI, MTUILEBbIE 100aBKU. Poib xuMuu B oOecrieYeHnH MUIIEeBOI
0e30macHOCTH.

Kocmernueckue u mapdromepHble cpeactBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCIIOJIb30BaHMS IIpenapaToB ObITOBOI XMMHUU B [IOBCEAHEBHON KHU3HU.

XuMHsI B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHBIE MaTepHaIbl (LIEMEHT, OETOH).

XuMHs B CENTBCKOM X03s1iicTBe. Oprannyeckue 1 MUHepaibHble y100peHusl.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, Kpacku, CTEKJIO, Kepamuka. Marepuansl Ais
uIeKTpoHKKH. HaHoTeXHOMOT M Y.

Pacuérnele 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce MM
00bEMY OJHOTO M3 Y4YacTBYIOIIMX B pEAKIUH BellecTB, Macchl (00BbEMa, KOJMYECTBA BEILECTBA)
NPOAYKTOB PEaKLUH, €CIH OJAHO M3 BEIIECTB MMEET IpuUMecH, Macchl (00bEMa, KOJIMYECTBa BEIECTBA)
MPOAYKTa PEaKIMH, €CIM OJHO M3 BEHIECTB JAHO B BHJE pacTBOpa C ONpPENENEHHOM MacCOBOM TOJEH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONHM M MOJISIPHOM KOHIEHTPAlMH BEIIECTBA B PAacTBOpE, IOJIU
BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpH HM3ydeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJlacce OCYILECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHITUH, Tak W
MOHATHH, IPUHATHIX B OTJIENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTrecTBEHHO-HAY4YHbIE NOHSATHA: SIBICHHME, HAy4HBIH (pakT, rumoresa, Teopus, 3aKOH,
aHaln3, CHUHTE3, KiaccupUKalus, NePHOAMYHOCTb, HAONIOJCHUE, M3MEPEHHUE, HKCIEPHUMEHT, MOJIEIb,
MOJIETTMPOBaHMUE.

®uzuka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, WU3OTOIIBI,
paZroaKTUBHOCTH, MOJIEKYJIA, YHEPTETUYECKUI1 YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSTHHE
BEIIECTBA, UJICATHHBIN ra3, GU3nvecKre BeTMYUHbI, SIMHUIIBI N3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHmu3M, dKocucTeMa, Onochepa, MeTabOIN3M, MaKpO- ¥ MHUKPOIIEMEHTHI,
OeNKH, KUPBI, YIIEBOAbI, HYKJIEHHOBBIE KUCIOTHI, ()epMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M TMOTOK
JHEPrUM B DKOCHCTEMAX.

I'eorpadus: MuHepasbl, TOpHBIE TOPOIB, TOJIE3HBIE HCKOMIAeMBbIE, TOIUTUBO, PECYPCHI.

TexHONOTHA: XMMHYECKass IPOMBINUICHHOCTb, METAJUIyprus, CTPOUTEIBHBIE MaTEpHAbI,
CENBbCKOXO3S1ICTBEHHOE IIPOU3BOJCTBO, MUIIEBAs MIPOMBIIUICHHOCTb, (dapmarnieBTHUECKAS
MIPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpUANOB, JIEKTPOHHAS IPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 1O XUMHWHU HA
YIJYBJIEHHOM YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-IEATENBHOCTHBIM MOAXO0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUSI BBINENEHBI CIEAYIONIUE
COCTaBIISIIONINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOW TPaKIaHCKOW HMICHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOONpPENEICHUIO; HalWYhe MOTHBALMUM K OOYYEHHIO;
TOTOBHOCTh U CIOCOOHOCTH O0YYalOUIMXCSl PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMaMH TIOBE/ICHHSI, HAIMYME PAaBOCO3HAHUS, S9KOJIOTHYECKON KYJIBTYPBl; CIIOCOOHOCTH CTaBUTh LIENIU
CTPOWTH KU3HCHHBIE TUIAHBI.

JIMyHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XHMHS» OTPaKaloT c(hOPMUPOBAHHOCTH OIBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESTENBHOCTH  OOYYaloIIUXCs B Ipolecce  peatn3aluu
00pa30BaTeIbHON ACSITCIBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMHs» OTPakaloT cHOPMHUPOBAHHOCTH OIMBITA
MO3HABAaTENFHOM W MPAaKTUYECKOW JIESATEIBHOCTH  OOy4amIuxXcs B Mpolecce  peaan3anud
00pa3oBaTeNIbHOH JesITeNbHOCTH, B TOM YUCIIE B YaCTH:

1) rpasknaHCKOro BOCIMTAHUS!

0CO3HaHHUS 00YUYAIOIMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX TPaB U OOS3aHHOCTEH, YBOXKEHHS K 3aKOHY
Y TIPaBOMIOPSIIIKY;

NPEICTABICHHUS O COLMANBHBIX HOPMAax M MPAaBMIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATEIBHOCTH IPU CO3JAHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEINOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHThl APYTHX INPH
aHaJM3€ Pa3IMYHbIX BUIOB y4eOHOU AEATENbHOCTH;

2) NaTPHOTUYECKOT0 BOCIUTAHMSA:

LEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJICAHIO OTEYECTBEHHOW XUMUH;

YBaKEHHS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUH M NPAKTUUYECKOTO NPHIIOKECHUS XMMUH,
OCO3HAHMS TOTO, 4YTO JaHHbIe HAyKH €CThb pe3ylbTaT MAJUTENbHBIX HaOMIOJeHUH, KPOHOTIMBBIX
9KCTIIEPUMEHTAJILHBIX TIOUCKOB, IIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTHKOB;

MHTEpeca W MO3HABaTEIbHBIX MOTHBOB B IOJYYEHHH H IOCIEIYyIOLIEeM aHajIu3e MH(popManmuu o
NEePEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEJCHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYalluW, CBSI3aHHBIE C XMMWYECKUMH SIBICHUSAMH, W INPHHUMAThH
OCO3HAHHBIE PELICHUS, OPUEHTHPYSCH Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI M LIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNE U MOCTYNKH CBOUX TOBApHILEH C MO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEICTBUI TOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBb:

NMOHUMAaHUsl IIGHHOCTeW 370poBOro W Oe3omacHOro o0pasza JKW3HU, HEOOXOJIUMOCTH
OTBETCTBECHHOI'O OTHOHIICHUS K CO6CTBCHHOMy (1)I/ISI/IT-IGCKOMy 1 IICUXUYCCKOMY 3/I0POBbIO;

COOJIFOICHUsT TIpaBUJI 0€30IaCHOTO OOpAICHUs C BEIIeCTBAMHU B OBITY, ITOBCEIHEBHOM JKM3HH, B
TPYIOBOH IE€ATEIBHOCTH;

IMOHMMAaHUA HECHHOCTU INPaBHUJI MHAWMBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0e301acHoro IIOBCACHHA B
CUTYyalUsX, YTPOKAIOIIUX 3/J0POBBIO M KU3HHU JIIOJCH;

OCO3HAHUS IIOCJIEACTBUI M HENPHUATUS BPEAHBIX IPUBBIYEK (YNOTPEOIEHUS aJIKOTrOJs,
HapKOTUKOB, KYPEHHS);

5) Tpya0BOro BOCIIMTAHUS:

KOMMYHHMKAaTUBHON KOMIIETEHTHOCTU B y4€OHO-UCCIIEN0BATEIbCKOM NESTEIbHOCTH, O0OIIECTBEHHO
MOJIE3HOM, TBOPUYECKOU U JIPYTUX BUJIAX JAEATECIbHOCTH;



YCTAaHOBKH Ha aKTMBHOE y4acTHE€ B PEHIEHMH NPAKTHYECKUX 33]a4 COLMAIbHON HANpaBIECHHOCTH
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUYECKOMY H3YyYCHHIO MpOoQeccuil pa3inuyHOTO poja, B TOM 4YHCIIE Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuW oOpa3oBaHusi, OymyIei
npodeccu ¥ peanu3anud COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH IIeTIECO00pa3HOr0 OTHOLICHUSI K MPHUPOJE KaK UCTOYHUKY CYIIECCTBOBAHHUS KU3IHH
Ha 3emiie;

NOHUMAaHUsl TJI00aJBHOTO XapakTepa SKOJIOTHYECKUX Npo0ieM, BIUSHHUA 3IKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU U PpelIeHHs BOIPOCOB
paIoOHAIBHOTO IPUPOIOTIOIH30BAHHNS;

AKTUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLIEH NMPUPOJHON cpele, yMEHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUU U
MpeI0TBpAIaTh UX;

HaJIMYHs pa3BUTOTO 3KOJIOTMUYECKOT0 MBIIIJICHHS, DKOJIOTUYECKON KYJIBTYpBI, ONbITa AESTETbHOCTH
SKOJIOTMYECKOM  HAaNpaBIEHHOCTH, YMEHHS  pPYKOBOACTBOBAaThCS HMH B II03HABaTENIbHOIM,
KOMMYHHMKATUBHOH M COLMAJbHOH MPAaKTHKE, CIOCOOHOCTH M YMEHHMS AaKTHBHO IPOTHBOCTOSTH
uaeonornu XxeMohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
MIPAKTHKHY;

NOHUMaHUs cneur(UKy XUMUHM KaK HAyKH, OCO3HaHMS € por B (JOPMUPOBAHUN PALMOHAIBHOIO
HAYYHOTO MBILUICHHS, CO3/IaHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpYXKaroIleM MHpE KaK O EIMHCTBE
OPUPOAbI M YEJIOBEKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHWH NpOoOJIeM COXpaHEHHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOexxn€HHOCTH B 0CO0OW 3HAYMMOCTHM XWUMHHM [UIi COBPEMEHHOW IMBWJIM3aLUU: B €€
TYMaHHCTHUYECKON HANpPaBJICHHOCTH M BAYKHOM POJIM B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTYpHl, B
pelIeHnN TI00abHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHsI YEJIOBEUECTBA — CHIPHEBON, 3HEPreTHYECKOMH,
MUIIEBONH M HKOJOIMYECKOM O€30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(POPTHON JKU3HHU KaXKAOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: TIOHUMAaHUS CYIIIHOCTH METO/OB [TO3HAHMUSI, HUCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a U OOBSICHEHUS
ABJICHUH OKPY)KAIOLIEr0 MHpa W TMPOUCXOIAIIMX B HEM HM3MEHEHHWH, YMEHHUS JieaTh OOOCHOBAaHHBIE
3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOMIUXCS AAHHBIX C LENbI0 MOMYyYeHHsS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PEIIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

WHTEpeca K MO3HAHUIO, UCCIeI0BATEILCKON e TeTFHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHMIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KH3HEHHBIMH MTOTPEOHOCTIMU;

MHTEepeca K 0COOCHHOCTSIM TPYZAA B pa3IMuHBIX chepax mpoheccnoHaIbHON AESTENbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI
MertamnpenMeTHble pe3ysbTaThl OCBOCHHUS MPOrpaMMBl IO XMMHHU Ha YPOBHE CpPEIHEro OOIIEero
00pa3oBaHMs BKIIOYAIOT:



3HaYMMble Ui (OPMHUpPOBAaHUS  MHPOBO33pEHHS  OOy4aromUXCs  MEKIUCLUUILTUHAPHEIE
(MexnpeaMeTHbIE) OOLICHAYYHbIE TOHSATHS, OTPaKAIOMIME LEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
cnenn(uKy METOIOB MMO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, SHEPTHS,
ABJICHUE, TIPOLECC, CHCTeMa, HAaydHBId (akT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBanne, HabIroIeHNe, H3MEPEHNE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCalbHble Y4eOHble AeHCTBHA (ITO3HABATENbHBbIC, KOMMYHUKAaTHBHBIC, PETYJSTHBHEIC),
obecnieunBatonire (popMupoBaHue (yHKIMOHATBHOW TPaMOTHOCTH M COLUHUAIBHOM KOMIIETCHLIMH

oOyJaronuxcs;

CIIOCOOHOCTH 00y4aromxcst HCIIOBb30BaTh OCBOCHHBIE MEKIUCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS M YHHUBEPCAIbHbIC yucOHBbIC ACUCTBHS B MMO3HABATEILHOW W COIHATBHOM
MPaKTHKE.

MeranpeaMeTHBIE  Pe3yJbTaThl  OTPAXKAIOT  OBIAJCHHE  YHUBEPCAIBHBIMH  YYCOHBIMU

IMMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.
Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBUS

1) 6a3oBble JIOrMYeCKHe JIelicTBUS:

CaMOCTOSTEIbHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LU NeATeIPHOCTH, 3aJaBas MapaMeTphl U KPUTCPUU UX JOCTHXKCHHS, COOTHOCUTH
PE3YIBTATHI ACATCIIbHOCTHU C IMTOCTABJICHHBIMU LICIIAMU,

HCIIOJIb30BaTh IMMPpHU OCBOCHHUU 3HAHUN HpI/IéMLI JIOTUYCECKOI'0 MBINUICHHUA: BBIACIATE XapPaKTCPHBIC
IIPpU3HaKH MOHATHH U YCTaHaBJIMBAaTh UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOUIUC NOHATHUA IJIA
00BSCHEHHS OTEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3U MEXY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTHh JIOTHUECKUE PACCYXIeHUS (MHIYyKTHUBHBIE, ICITyKTHUBHBIC, IO AHAIOTHH), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUYHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJBI U
3aKITFOYEHUS;

MPUMEHSTH B MPOIECCE TMO3HAHUS HCIIOb3yeMble B XUMUHU CHMBOJIHUYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENFHBIC TPEACTABICHHS — XMMUYECKHI 3HaK (CHMBOJ) 3JEMEHTa, XUMHUYECKas
(dhopMyna, ypaBHEHHE XUMHUECKOI peakluy — MPY PEeIIeHNH YIeOHBIX MO3HABATEIHHBIX M MPAKTUIECKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIni.

2) 6azoBbIe HCCIEI0BATEILCKUE J€iCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHWS BEIECTB U XUMHUYECKUX PEaKITHIA;

(dhopMyITUpPOBaATh MU U 3a/1a4ll UCCIIEIOBAHMS, UCTIOIh30BATh MMOCTABIEHHBIE M CAMOCTOSTEIILHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3HI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYK/ICHHIA,

BIQJICTh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHUPOBAaHWS W TPOBEACHUS  YICHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHWs HAONIOAATh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 PE3yNbTaT, POPMYIHPOBATh 00OOIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YIbTATOB UCCIIEAOBAHMS, COCTABIIATH OOOCHOBAHHBIN OTUYET O TIPOJICTTAHHON padoTe;

MpHOOpEeTaTh OMBIT YUYEHHYECKON HCCIEIOBATEILCKOW M TPOEKTHOM NEesITeNbHOCTH, MPOABISATH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
MMPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

3) padoTa c undopmanmeii:

OpHEHTHPOBATHCA B PA3MYHBIX HCTOYHHMKAX HWHGopMaIuu (HAyYHO-TIOMYJApHAs JIMTepaTypa
XUMHYECKOTO COJEepKaHMs, CIIPaBOYHBIE TTOcoOus, pecypchl MHTepHeTa), aHaIM3upoBaTh HH(OPMALIHIO
pa3IMYHBIX BWJIOB M (QOpPM MpEJCTAaBICHUS, KPUTHUYECKH OICHWBaTh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEUNBOCTb;

(bopMyIHMpOBaTh 3aIPOCHl U MIPUMEHSTH Pa3IMYHbIE METOBI MIPHU TIOUCKE U 0TOOpEe WHPOPMAITUH,
HEOOXOIMMOH /IJIs1 BBITOTHEHMSI YI€OHBIX 3a/1a4 ONMPEAeIEHHOTO TUIIA;



npuoOpeTaTh ONBIT  HCIONB30BaHUS HMH()OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeAcTaBieHus HHGOpMANUU (CXEMBI,
rpad UKy, JUarpaMMbl, TaONUIbl, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WH(OpMAaIUEH:
NPUMEHATh MEXKNpeaAMeTHbIe ((U3NUecKue M MareMaThdyeckue) 3HaKH M CHMBOJIBL, (POPMYJIH,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATTISIAHOCTH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMOl TEMBI B X0JI€ TMANIOTa H/WIH AUCKYCCUH,
BBICKa3bIBaTh /€U, HOPMYIMPOBATH CBOM MIPEAJIOKEHUS OTHOCUTEIBHO BHIIIOJIHEHNS IPEATIOKEHHON
3aJa4H;

BBICTYHaTh C TIpe3€HTalueil pe3yJbTaTOB MO3HABATENbHOM JIE€ATENbHOCTH, IOJYUYEHHBIX
CaMOCTOSITETIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBINOJHEHUH XMMHUYECKOTO 3KCIEPUMEHTA,
MPaKTUYECKOW PabOTHI MO UCCIIETOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, peau3aiui y4eOHOrO IpOeKTa,
1 (OPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCICAOBAHUHN MYTEM COTJIACOBAHMSI MTO3UIIUH
B X0J1¢ 00CYXJeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHBIC YHHBepcaJbHbIe yYeOHbIe AelCTBUA:

CaMOCTOSITEIIFHO MJIaHUPOBATh U OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATENBHOCTD, OPEAess
e€ menmM W 3aJaud, KOHTPOJHPOBAaTH M O Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MNpeAaracMblii
ANTOPUTM JCUCTBHH TPU BBHIMOJHEHWM YYEOHBIX M HCCIEAOBATEIbCKHX 3a/a4, BHIOMpaTh HanOosee
3¢ GEKTUBHBIN CIOCOO MX PEUICHUs] ¢ YUYETOM MOJYUYECHHUS HOBBIX 3HAHUHM O BEUIECTBAX M XUMHUYECKHX
peaxIusx;

OCYIIECTBIISTH CAMOKOHTPOJb JIEATENIEHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOIIEHKH.

HPEJIMETHBIE PE3YJIBTATBI

IIpenmeTHBIE pe3ybTaThl OCBOSHHS MPOTrpaMMbl MO XUMHH Ha YIiyOJIEHHOM YPOBHE Ha YpOBHE
cpeaHero o0IIero o0pa3oBaHus BKIOYAIOT CHICHU(PUUECKUE U YIeOHOTO NpeaMeTa « XUMUs HaydHbIC
3HaHUs, YMEHHUS U ClIOCOOBI IeHCTBUI IO OCBOSHMIO, HHTEPIPETALUN U NPEOOPa30BaHUIO 3HAHUH, BUIBI
JESITEIBHOCTH 110 TMOJIyYEHHIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH B Pa3JINYHBIX YU€OHBIX CUTYaLUsIX,
a TaKkKe B pEATBHBIX JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C XuUMHUEH. B mporpamme mo xumun
MIPEIMETHBIE PE3YJILTATHI IIPEACTABIICHBI IO FOJJaM H3YUYEHHS.

10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOCHUSA Kypca «Oprannyeckast XUMHUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYCHHHW OPTaHWYEeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HayK M €€ polu B OOECICYCHHU YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA B PEIICHUU
MPOOJIEM HKOJIOTUYECKON, PHEPTETUIECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTHUU MEIUIIUHBI, CO3JaHUN
HOBBIX  MAaTEpUANOB, HOBBIX  HCTOYHUKOB  DHEPrHMM, B  OOECIICYCHHH  PAIMOHAIHHOIO
MIPUPOJIONIONB30BaHNS, B (DOPMHPOBAHMM MHPOBO33PEHHUS M OOIIEH KyJIbTYphl 4YeJIOBEKa, a TakKkKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M ITPUPOTHOMN Cpejie;

BJIQJICHUE CUCTEMOM XMMHMYECKHX 3HAHUHM, KOTOpas BKJIKOYAET: OCHOBOIOJIArAIOUIUE MOHSITHS —
XUMHAYECCKUH DIIEMEHT, aToM, SAPO W O3JEKTPOHHas 000Jiouka atoma, S-, P-, d-aTOMHbBIE OpOHUTAIH,
OCHOBHOE W BO30YXJIEHHOE COCTOSHUS aToMa, THOpUAM3ANNsS aTOMHBIX OpOuTaliell, MOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBSI3b, MOJb, MOJISIpHAs
Macca, MOJSIpHBIA OOBEM, YIIIEPOJHBINH CKeleT, (DyHKIMOHANbHAs TpyNNa, pajuKal, CTPYKTYPHBIC
(dopMyiel (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEIICTHBIC), U30MEpHUs CTPYKTYpPHas W MPOCTPAHCTBEHHAsS
(reomeTpudeckas, onTUYECKasi), U30MEpPhI, TOMOJIOTHYECKHHA Psi/I, TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPOI-
U a30Tco/ep)Kalllie OpraHWMYecKhe COEAWHEHHWS, MOHOMEp, IIONIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIEC COCTUHCHHUS;, TCOPUH, 3aKOHHI (mepruoandecknii 3akoH J1. 1. MenaeneeBa, Teopus
CcTpoeHusa opranuueckux BemiecTB A. M. byTiiepoBa, 3aKkOH COXpaHEHHsS MAacChl BEIECTB, 3aKOH



COXpAHEHHUS U IMPEBPAILLCHUS SHEPTUU MPHU XUMHUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH
S3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHHS, JIe)KAlIe B OCHOBE MIOHUMAHUS MPUIMHHOCTH U CUCTEMHOCTH
XUMUAYECKHUX SIBIICHHI; MPEICTAaBICHUS O MEXaHW3MaX XHUMUYECKUX peakiuid, TEPMOAMHAMHUYECKHX U
KUHETHUYECKUX 3aKOHOMEPHOCTSX WX NPOTEKaHHs, O B3aWUMHOM BJIHMSHUM aTOMOB M TPYII aTOMOB B
MOJIeKyIax (MHAYKTHBHBIH W Me30oMepHblid 3¢ dekTsl, opueHTanTsl | u |l poma); dakTonornyeckue
CBE/ICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUHN W 0€30MacHOM HMCHOJb30BaHMH BaXKHEHIINX OPraHHYECKUX
BEIICCTB B OBITY W MPAKTUYECKOW JESITETbHOCTH YeIOBEeKa, OOMIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
MPOM3BOJCTBA (Ha MPUMEPE MPOU3BOACTBA METAHOIA, TepepaboTku HedTh);

c(OPMHPOBAHHOCTh YMEHHWH: BBIABIATH XapakTepHble MPU3HAKK TOHSATHH, YCTaHABIMBaTh WX
B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS MPU OMHCAHUKM COCTaBa, CTPOCHUS U CBOWCTB
OpraHUYeCcKUX COeANHCHH;

c(OpMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS MOJEKYISIPHBIX W CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (OPMYJT OPraHMYECKHUX BEIIECTB;

COCTaBIISITh YPaBHEHHS XHUMHUYECKHX pEaKIMid W PacKpbIBaTh WX CYINIHOCTH: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKLUUil TOCPEJACTBOM COCTaBJICHHUS DIEKTPOHHOro OanaHca 3TUX peaKiu,
peakuii HFOHHOTO 0OMEHa IMyTEM COCTAaBIICHHSI MX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTAaBIUBATh MOJENN MOJIEKYJ OPTaHMUYECKHX BEIISCTB JJIS WILTIOCTPAllMH MX XUMHUYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHMUSI,;

c(OPMHUPOBAaHHOCTh YMEHHWIl: YCTaHABIMBATh MNPHHALICIKHOCTh W3YYCHHBIX OpPraHUYeCKUX
BEIIECTB II0 MX COCTaBYy MU CTPOEHHIO K OINpPEHeNEHHOMY KJIAcCy/TpyIIe COCAMHEHHH, NaBaTb UM
Ha3zBaHUS M0 cucreMatndeckoil HomeHkiarype (IUPAC) m mpuBomuTh TpWBHANBHBIE HA3BaHUS IS
OTHENbHBIX NPEACTaBUTENECH OpPraHMYecKHX BEUIECTB (ITWJIEH, AaueTHWICH, TONYOJd, TIJIHMLEPHH,
STWJICHTJIUKONb, (eHoMN, (opMamblerui, aueTajblerui, alueToH, MYypaBbHHAs KHCJIOTa, YKCYyCHas
KHCJIOTa, CTEapHHOBAasA, OJICMHOBAs, NAJbMUTHHOBAs KUCIIOTHI, VIMIHH, AJAHUH, MajlbTo3a, (PyKTO3a,
AQHWINH, IUBUHWI, U30NPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS ONPENENIATh BUJ XUMHUYECKON CBSA3M B OPraHUYECKUX COEIMHEHUSX
(xoBaJyIeHTHAs ¥ MOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOJHAS CBSI3b);

c(hOpPMHUPOBAHHOCTD YMEHUS IPUMEHSTh TIOJI0KEHUS] TEOPUH CTPOCHHSI OPIraHUYECKUX BEIIECTB A.
M. BytnepoBa it 00bsSCHEHHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTABA M CTPOCHMUSI;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA THIIMYHBIX NPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKMX BELIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, AJKCHOB, aJIKaANEHOB, aJJKHHOB, QpOMAaTHUECKUX YTIEBOAOPOJIOB, CIIUPTOB, aJbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX M CIJIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAWHEHUH W aMHUHOB,
AMHHOKHCIIOT, OEJIKOB, YrieBOAOB (MOHO-, JAW- W TOJHCAXapHIOB), WUIIOCTPUPOBATH T'€HETHUYECKYIO
CBSI3b MEXIy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX pEaKUUil C HCIOJIb30BaAHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpMHPOBAHHOCTh YMEHHUS MOATBEPXKIATh HA KOHKPETHBIX NMPHMEPax XapakTep 3aBHCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COSIWHEHUH OT KPaTHOCTH M TUIa KOBAaJEHTHOW CBS3M (O- U
TT-CBSI3M), B3AUMHOTO BIIUSTHHS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO ChIPbS (HE(TH,
NPUPOJHBIA Ta3, yroib), CIOCOObI €ro mepepadoTKHM W MPaKTUYeCKOe NPUMEHEHUE NPOIYKTOB
nepepadoTKu;

c(OpPMHUPOBAHHOCTH BJIJICHUSI CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJaX MO3HaHHS —
HaOJIOeHUH, WU3MEPEHUHU, MOJEIUPOBAHUM, HKCIEPUMEHTE (peaJlbHOM M MBICIIEHHOM) M YMEHUs
IPUMEHSATh 3TH 3HAHUS,

c(hOpMHUPOBAaHHOCTh YMEHMS NPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIbHON AEATEIBHOCTH —
aHaIM3 M CHHTE3, CpaBHEHHE, OOOOIICHME, CHCTEMATH3aLHIO, BBIIBICHWE NMPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JJIsl U3YUEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEaAKIINA;



c(OpMHUPOBAHHOCTh YMEHMH: BBISIBISATH B3aUMOCBSI3b XHUMHUYECKUX 3HAHUH C MOHATUSMH H
NpPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB UIsi Oojiee OCO3HAHHOTO TOHUMAaHUS
CYIITHOCTH MaTe€pHaIbHOTO €JMHCTBA MUPA, HCIOIb30BAaTh CUCTEMHBIE 3HAHUS MO0 OPTaHUYECKOW XHMHUU
JUTsL OOBSCHEHHS ¥ IPOTHO3UPOBAHUS SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOAY;

c(OpMHPOBAHHOCTh YMEHHI: MPOBOAUTH PACcUYETHl MO XUMHYECKHM (GOpPMYyJiaM U YpaBHEHHSM
XUMHAYECKUX PEeaKkluid C HCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00ObEM Ta30B, KOJIHMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBL: pacy€éThl MO HaXOXKICHHIO
XUMHYECKO# (hOPMYIIBI BEIIECTBA 1O U3BECTHHIM MACCOBBIM JIOJISIM XUMHUYECKUX AJIEMEHTOB, MPOJYKTAM
CTOpaHMsl, TNIOTHOCTH Ia3000pa3HbIX BELIECCTB;

c(OpMHPOBAaHHOCTh yYMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C TO3UIHUHA
9KOJIOTHUECKOW O€30MacHOCTH TMOCIENCTBHA OBITOBOM W MPOW3BOJICTBEHHOW NESTEIHHOCTH YENIOBEKa,
CBSI3aHHOH C TepepabOTKOM BEIECTB, MCHOJIb30BaTh MOIYYEHHBIE 3HAHMS UIS MPHHATHS TPaMOTHBIX
peleHnii TpoOJieM B CUTYaIUsIX, CBSI3AHHBIX C XHMUEIH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh M TMPOBOJAWTH XUMHUECKUN
OKCIICPUMCHT (HOJ’Iy‘ICHI/IC U HU3YYCHUC CBOWCTB OPraHruvycCKuXx BEIIECCTB, KAYCCTBCHHBLIC PCAKIIUN
YTJIEBOJIOPO/IOB PA3NUYHBIX KJIAacCOB U KHCIOPOJCOJEpKAIlMX OPraHWYECKUX BEIECTB, pEILICHHE
9KCHEPUMCHTAIBHBIX 3a/lad M0 PaclO3HABAHWIO OPraHMYECKHX BEIIECTB) C COONIIOJCHUEM TIPaBHII
Oe3omacHOro oOpalIeHUs] C BEIIECTBAMHU M J1a0OpaTOPHBEIM 000pyJOBaHUEM, (OPMYIHUPOBATH IIETb
HucciICca0BaHusd, NPCACTABIIATL B pa3anH0171 Q)opMe PE3YabTaThl SKCIICPUMCHTA, AHAJIU3HUPOBATL U
OLICHUBATDH UX NOCTOBCPHOCTD,

c(hopMHUPOBaHHOCTh YMEHUH:

coOJFOaTh TpaBWJIa JKOJIOTUYECKH IIeNIeCO00pa3HOTO0 TIOBEACHHWS B OBITY U TPYIOBOH
JESITEIbHOCTH B LIEJISIX COXPAHEHHSI CBOETO 37I0POBbsI, OKPY’KaIOIIEH PUPOJHOM Cpellbl U TOCTIXKEHHS €
YCTOMYMBOI'O Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JCWCTBUSI Ha JKMBBIE OPTaHU3MBI ONPEACIEHHBIX
OpraHUYEeCcKUX BEIECTB, HOHMMAas cMblch nokazatess [11K;

aQHAJTM3UPOBATH LIENEeCO00Pa3HOCTh MPUMEHEHHS OPraHUYEeCKUX BEIECTB B IIPOMBIIIJICHHOCTH U B
OBITY C TOUKH 3pE€HHS COOTHOILLIECHHUS PUCK-TI0JNIB3a;

cOPMHUPOBAHHOCTh ~ YMEHHMH:  OCYIIECTBJISATh  LIEJICHANPABICHHBIA  IOMCK  XMMHUYECKOH
MHQOpPMaLMK B Pa3IMYHBIX UCTOYHMKAX (Hay4Has M ydeOHO-HaydHas JIMTepaTypa, CpPeACTBa MacCOBOM
uHpopmanuy, HVHTEpHET M [pyrue), KPUTHYECKH aHAJIU3UPOBATh XHMMHUYECKYI0 HH(OpMaLUIO,
nepepadaThiBaTh €€ M NCIOJIB30BaTh B COOTBETCTBUH C IIOCTABJICHHOH yueOHOI 3a1a4ei.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01asi 1 HeOpraHn4eckas XUMH» OTPaKaloT:

c(OpMHUPOBAHHOCTh IPEJCTABICHUI: O MaTepualbHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTAX H
MIO3HaBAa€MOCTH SIBIICHUI MPUPOABI, O MECTE U 3HAUEHUN XUMHUH B CUCTEME €CTECTBEHHBIX HAyK M €€ posn
B 00ECIEYeHNH YCTOMYMBOTO PAa3BUTHs, B PEHIEHUH MPOOJIEM SKOJOTMYECKOH, SHEPreTHUECKOH U
MUILIEBONH 0e30MaCHOCTH, B Pa3BUTUM MEIWLMHBI, CO3AAHMH HOBBIX MaTE€PHalIOB, HOBBIX MCTOYHHKOB
SHEPruy, B 00ECHEUCHUH PAlMOHAIBLHOIO MPUPOIOTNONIL30BaHUs, B (POPMUPOBAHUM MHPOBO33PEHUS U
o0I1ell KyJIbTyphl YeIOBeKa, a Tak)Ke SKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM Ccpefie;

BJIaACHUC CUCTEMOM XMMHYECKHNX 3HaHPII>’I, KOTOpasd BKIIOYACT: OCHOBOIIOJIArarOIInuE ITOHATHA —
XUMHUYECKHUI 3JIEMEHT, aTOM, PO aToMa, M30TOIIbl, IIEKTPOHHAs 000J0YKa aToma, S-, P-, 0-aTOMHbIE
opOuTa M, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, TMOpUIW3AlHS aTOMHBIX OpOWTANCH, WOH,
MOJIEKYJ1a, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHHS, XUMHYECKas CBsI3b
(xoBasyieHTHasl, HOHHAsI, METAJNINUECKasl, BOJIOPOHAS), KpUCTAIUIMUECKAsl peIIETKA, XUMHUECKasl peaKius,
pacTBOp, IEKTPOJIUTHI, HERJIEKTPOIMUTHI, 3JICKTPOJIUTUYECKAsl IUCCOLMALMS, CTENeHb IUCCOLUAIUY,
BOJIOPOJHBII TOKa3aTeb, OKHUCIUTENb, BOCCTAHOBHTENb, TEIIOBOH 3()(MEKT XMMHUYECKOH peakuuw,
CKOpOCTb ~ XMMHYECKOH peaklud, XHMHYECKOE paBHOBECHE; TEOpPUHM U  3aKOHBl  (Teopus
3JIEKTPOIUTUYECKON Jucconuanuu, nepuoandeckuit 3akon J.M. MeHneneeBa, 3aK0H COXpaHEHUSI MacChl



BEILECTB, 3AKOH COXPAaHEHUs U NPEBPALICHUS YHEPIUU IIPU XUMUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHMYECKHUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX
SIBJICHUM; COBPEMEHHBIEC NPEJCTABICHUS O CTPOCHHUM BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM H
HaJMOJIEKYJISIPHOM YPOBHSX; IIPEACTABIICHUS O MEXAHU3MaX XUMHUUYECKHUX PEAKLUI, TEPMOANHAMUYECKUX
U KHHETUYECKHX 3aKOHOMEPHOCTSAX HMX IIPOTEKAHHUsS, O XUMUYECKOM paBHOBECHM, PACTBOpPAX H
JUCTIEPCHBIX CHCTeMax; (haKTOJIOrMYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MONYyYEeHHH W 0e30macHOM
WCIIOJIb30BAaHUN BAXXHEUIIMX HEOPraHWYeCKUX BEIIECTB B OBITY M NPaKTHYECKOH AEATeNIbHOCTH
YeJIoBeKa, OOLINX HayYHBIX IPUHIMIAX XUMHUUECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTepHbIE MPU3HAKK MOHSTHH, yCTaHaBIMBATH WX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHITHS IIPU ONIMCAHUU HEOPTAaHUYECKUX BEIIECTB U UX
[IPEBPALLICHUN;

c(OpPMHUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XMMHYECKYI0 CUMBOJIMKY U COCTAaBICHUS (POPMYIT
BEIICCTB M YpaBHEHHWH XHMHYECKHMX peaknui, cucrematiueckyto HomeHkmatypy (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMCHHUSI OIPENENsTh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKHX
JJIEMEHTOB B COCAMHECHUSAX, BUA XUMHYCCKOH CBs3M (KOBAJCHTHAs, HOHHAs, METaJUIMYECKasl,
BOJIOPOHAS), TUIT KPUCTAUTNYECKON peIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHsI OOBSICHATH 3aBHCUMOCTH CBOWCTB BEUICCTB OT BHJAa XHMHYECKOH
CBS3M M TUNA KPUCTAUTUYECKOW pEmETKH, OOMEHHBIH H JOHOPHO-AaKIENTOPHBIH MeXaHU3MBI
00pa3oBaHMs KOBAJICHTHON CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHH: KiaccH(UIMPOBATh: HEOPTAaHMUECKHE BELIECTBA IO HMX COCTaBY,
XUMHAYECKHE PEaKLUH 1O Pa3InUHBIM ITPU3HAKaM (UHCITy U COCTAaBY PearupyrolluX BELIeCTB, TEIJIOBOMY
3¢ deKTy peakunu, N3MEHEHHUIO CTEIIEHEH OKHUCICHHUS JJIEMEHTOB, OOpaTUMOCTH, yYacTHIO KaTanu3aropa
U JIpyTHe); CaMOCTOSATENILHO BEIOMPATh OCHOBAHUS M KPUTEPHH IJIS1 KITaCCU(PUKALIMKN N3ydaeMbIX BEIIECTB
Y XUMHUYECKUX PEaKIMM;

c(hOpMHPOBAHHOCTh YMEHHS PAaCKpBIBAaTh CMBICH mepuoanveckoro 3akona Jl. M. Menneneesa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH: XapakTepU30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKHX 3JIEMEHTOB IepBOoro—4erBéproro nepuonos Ilepnoanueckoit cucremsl [[.J. Menneneesa,
UCIIONB3Ysl TOHSTHUS «IHEPreTHYECKHE YPOBHM», «IHEPreTHYECKHE MOAYpOBHH», «S-, P-, O-aTOMHbIC
opbuTtanny, «OCHOBHOE U BO30YKAEHHOE OHEPreTHYECKHE COCTOSHHUS  aToMay; OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHMYECKHMX JJIEMEHTOB M HMX COEAMHEHWH IO INepuojaMm Hu
rpynnam Ilepuonuueckoit cuctems! 1. V1. MenzaeneeBa, BaJIeHTHbIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (ONMUCHIBATH) OOLIME XHMUYECKHE CBOWCTBA
BEUIECTB PA3IUYHBIX KIACCOB, TOATBEPXKJIATh CYIIECTBOBAHHE TI'E€HETHMUECKOH CBS3M MEXAy
HEOPraHWYECKUMHU BELIECTBAMU C IIOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIINMN;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATh CYHIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
MIOCPEJICTBOM COCTABIICHHSI 3JEKTPOHHOTO OallaHca 3THX PEaKIMi; peakluidi MOHHOTO OOMeHa MyTéM
COCTaBJICHUSI MX IIOJHBIX W COKpAIIEHHBIX HOHHBIX YPaBHEHUH; peakUMd THAPOJIN3A; PEaKLUi
KOMITJIEKCOO0pa30BaHus (Ha MpUMePe THIPOKCOKOMITIIEKCOB IIMHKA W AMFOMUHIS);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIHid ¢
y4€TOM HMX SHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep M3MEHEHHsI CKOPOCTHM XUMHUYECKOM pEeakuuu B
3aBUCUMOCTH OT Pa3jIM4HBIX (PaKTOPOB, a TAK)KE XaAPAKTEP CMEIIEHUs] XMMHUYECKOTO PaBHOBECHS IOJ
BIIUSIHAEM BHEITHUX Bo3aeicTuil (mpunItun Jle [llarense);

c(OpMHUPOBAaHHOCTh YMEHMS XapaKTepU30BaTb XHMUYECKUE PEAKLHHU, JEeKallde B OCHOBE
IPOMBIIIEHHOI'O MOJIY4EHHUs] CEpHOHM KHCIOTHI, aMMHaka, OOLIME Hay4Hble IMPUHIMUIBI XUMHYECKHX
IPOU3BOJCTB; LEJIECOOOPA3HOCTh MPUMEHEHHS HEOPTAHNYECKHUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY
C TOYKH 3pPEHHSI COOTHOLICHHUSI PUCK-TIOJIB3a;



c(OpMHUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAaHWH O METOAAX HAYYHOTO IO3HAHHS SIBICHUH
NpUpoAbl — HaOMIOACHWE, HM3MEPEHHE, MOJAEIMPOBaHHE, SKCHEPUMEHT (peaqbHBIi U MBICICHHBIH),
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, YMEHHS NPUMEHATh 3T 3HAHWUS MpPU DKCIEPHUMEHTAIbHOM
WCCIICIOBAHUU BEIECTB W ISl OOBACHEHHMS XMMHYECKUX SBJICHHWH, MMEIOMIUX MECTO B TPHUPOJE,
MPaKTUYECKOW AEATENLHOCTH Y€JI0BEKa 1 B IOBCEIHEBHOM KU3HH;

c(OPMHPOBAHHOCTh yMEHHs BBIIBISTH B3aMMOCBA3b XHMHUYECKUX 3HAHUM C MOHATHAMH U
NpPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB UIsi Oojiee OCO3HAHHOTO NOHUMAaHUS
MaTepHaJbHOTO SAMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHSI MPOBOIUTH PACUETHI: ¢ MCHOJIB30BAHUEM MOHITUH «MaccoBasi IO
BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLEHTPALIMS»; MacChl BeleCTBA MM 00bEMa ra3a o U3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKLHUH BEIIECTB; TETIOBOTO
a¢dexTa peakuuy; 3HAYCHUs] BOJOPOJHOTO IOKa3aTessi PacTBOPOB KHUCIOT M ILNENOYEH C HM3BECTHOU
CTETEHBIO JANUCCOLMANNU; Macchl (00bEMa, KOMMUYECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIW OIHO W3
HCXOJHBIX BEILIECTB JaHO B BUJE PAcTBOpPA C OMPEAECIEHHON MacCOBOM J0JIE pacCTBOPEHHOIO BEIIECTBA
WM 1aHO B M30BITKE (MMEET MPUMECH); TOJM BBIXO/a MPOAYKTa PEaKn; 0O BEMHBIX OTHOIICHHU Ta30B;

c(hOpMUPOBAHHOCTh YMEHHU: CaMOCTOSTEIBHO IUIAHUPOBATh M  TMPOBOAWTH XUMHUCCKUN
9KCHEpUMEHT (MPOBEIEHHE pEaKIUii HOHHOTO OOMEHa, MOATBEP)KICHHE KAaueCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BEILECTB, OMNpEIeNIeHHe Cpelbl PAacTBOPOB BEIIECTB C IOMOINBIO WHAWKATOPOB,
W3y4eHHE BIUSHHUSA Pa3IuyHBIX  (PaKTOPOB HA CKOPOCTh XHUMHYECKOM pEakluH, pelIeHUE
9KCHEPUMEHTANBHBIX 3a7ady 1o TemaMm <«Metammely u  «Hemeramnsl») ¢ coOmoaeHHEM MpaBHI
Oe3omacHOr0 OOpalIeHHs C BeIIecTBAMU W JabopaTOpHBIM 000pymoBaHHEM, (HOPMYIHPOBATH IIENb
UCCIICIOBAHUS, NPEACTaBIATh B Pa3IMyHON (opMme pe3ysbTaTbl IKCIEPUMEHTa, AaHAIU3UPOBaTh M
OLIEHUBATh MX JIOCTOBEPHOCTD;

c(OpPMHUPOBAHHOCTh YMEHHUH: cOONIONATh IpaBHUiIa MOJb30BAHUS XUMHUYECKOH IOCYAOH H
nabopaTopHeIM 000pYyOBaHMEM, OOpAIIEHUs] C BELIECTBAMH B COOTBETCTBUM C HHCTPYKLHMSAMHU II0
BBITIOJIHEHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB, 3KOJIOTHYECKHU LIEIecO00pa3HOro NoBeACHUs B ObITY
U TPYIOBOH AEATENLHOCTH B LEJSX COXPAHEHHS CBOETO 3I0POBBS, OKPY)KaloLIed MPUPOAHON cpensl U
JOCTIDKEHHS €€ YCTOHYMBOTO Pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KUBBIE
OpraHu3MBbl OIIPEACTIEHHBIX HEOPTaHNUECKUX BEIIECTB, IOHUMAs cMblch nokaszarens [1T1K;

cOPMHPOBAHHOCTb ~ YMEHMH:  OCYIIECTBIISATH  LEJICHANPABICHHBIH IMOMCK  XHMHYECKOU
MHQOpPMaLMK B Pa3IMYHBIX UCTOYHMKAX (Hay4dHas W y4yeOHO-HaydHas JIMTepaTypa, CpPeACTBa MacCOBOM
uHpopmanuy, HWHTEpHET H Jpyrue), KPUTUYECKH aHAJM3UPOBATh XHMHUYECKYI0 HH(pOpMaLuIio,
nepepadaThiBaTh €€ M NCIOJIB30BaTh B COOTBETCTBUH C IIOCTABJICHHOH yueOHOM 3a1a4ei.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB

Ne DJIeKTpOHHBIE (M (poBHIe)
o/ HaumeHnoBanue pPa3aesioB 1 TeM NpPorpaMmMabl Beero KOHTpOJ]],H],]e HpaKTuquKne 06pa30BaTeJILHLIe pecypesi
padoThI padoTsI
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
11 IIpenmer oprannueckoi xumMuu. Teopus CTpOCHUS 8
opranudeckux coeauHenuii A. M. bytneposa
Pazpen 2. YraeBoaopoasbl
21 [IpenenpHBIE YTIIEBOIOPOIBI — aJIKaHBI, [IMKIOATKAHBI 5
2.2 HenpenenbHeie yrieBoopoabl: aJKEHbI, aJTKaTuEHBI, ATKUHBI 14 1 1
2.3 ApoMaTudeckue yrieBoAopos! (apeHbl) 8
24 [IpupoaHbIe NCTOYHUKY YTIIEBOAOPOJIOB U UX IepepadoTka 4
25 l'anorennpounsBoaHbIE YIIIEBOAOPOAOB 4 1
Paznen 3. Kuciopoaconep:kamnue opranndeckue coequHeHust
3.1 Crnptel. deHon 11 1
3.9 KapOoHunbHbIe COeIMHEHHMST: AlIbACTH/IBI U KETOHBI. 21 1
Kap6onossie kuciotsl. Cioxxable d¢upsl. JKupsl
3.3 VrneBoasl 9 1
Pasneun 4. A3oTconep:kamue oprannyeckne coeIHHeHUs!
4.1 ‘ AMuHBI. AMUHOKHCIIOTHL. benkn 12 1 2
Pasnes 5. BoicokomoJieKyJIsipHbIe cOeANHEHUSs
5.1 ‘ BricokoMonekysspHbIe COEAMHEHUS 6 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 6




11 KJIACC

KoanuecTBo 4acoB

Ne DyiekTpOHHBIE (IM(POBDBIE)
i HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl Beero Kontpoanubie  IIpakTuyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHUH
11 Crpoenue aroma. [lepuoanyeckuii 3akon u Ilepnonnyeckas 9
cucTeMa XuMudeckux 3yemeHnToB . 1. Mennaeneena
1.2 Crpoenue BemecTBa. MHOrO0Opa3ue BEmECTB 11
1.3 XuMHAYeCKUe peaKiiun 19 3
Pa3nen 2. Heopranuyeckasi XuMust
2.1 Hemeranbt 31 3
2.2 Mertamib 23 2
Paznen 3. Xumus 4 sKM3Hb
3.1 MeToap!l TO3HAHUS B XUMHAHU. XUMHS U )KU3HD 9 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 8




n/n

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Tema ypoka

[IpeameT u 3HAUECHHE OPTAHUYECKON XUMUU,
MPEJICTaBICHHUE O MHOTO0Opa3uu OPraHuIeCKUX
COEIMHEHUN

DIIeKTPOHHOE CTPOCHHE aTOMa yriiepoja (OCHOBHOE
1 BO30YX)/IEHHOE cOCTOsIHMS). BaneHTHbIe
BO3MOXKHOCTH aTOMa yTJieposia

KoauuecTBO yacoB

KonTposabHbie

Bcero
padoThI

IMpakTH4yeckne
padoThI

Jara
U3yYeHUs

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTeJIbHbIE

pecypcbl

XumuyeckKas CBS3b B OPraHU4YECKUX COCIMHEHHSIX.
MexaHn3MBI 00pa30BaHUs KOBAaJICHTHOM CBSI3H,
CrocoObI pa3phiBa CBA3EH

Teopust cTpoeHHSI OPraHUYECKUX COeTUHEHUN A. M.
Bbytneposa

Buibl M30Mepuu: CTPYKTYpHAs, TPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3)PEKTH B MOJICKYJIaX OPraHUYSCKUX
COECIMHEHUH

[pencrasienue o knaccuuKau U
cucrematnieckas HomeHkiarypa (IUPAC)
OpPTraHMYECKHX BEHIECTB

Kiraccudukanus peakiyii B OpraHUIeCKON XUMUN

10

Cucremaruzamys 1 0000IIeHe 3HAHNI 10 TEME

AJIKaHBI; TOMOJIOTHYECKHA psiji, 0011as hopmyiia,
HOMEHKJIATypa U H30MEPHSI, DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYT

du3nUecKkue 1 XUMUYCCKUE CBOMCTBA aJIKaHOB

11

Haxoxnenue anmkanoB B npupoje. CriocoObt
MIOJTyYeHUs ¥ TPUMEHEHHUE aJTKaHOB




Huxmnoankansl: o0mas Gopmyina, HOMEHKIATypa 1

12 HU30MEepHs, OCOOCHHOCTH CTPOCHHUS M XUMUYECKUX
CBOICTB, CIIOCOOBI ITOJIyYCHHUS ¥ IPUMEHEHUE
Pemenue pacy€THbIX 3a1a4 Ha ONIpeeTICHUE
MOJIEKYJISIPHON (POPMYJITBI OPraHMYECKOTO BEIECTBA

13 10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOAALINX
B ero coctaB. Cucremaruzanus 1 06001IeHne 3HaHUH
o TeMe
AJIKEHBI: TOMOJIOTHYECKHIA psiji, 0011as hopmyia,

14 HOMEHKJIATypa, 3IEKTPOHHOE M IPOCTPAHCTBEHHOE
cTpoenue MoJekyd1. CTpyKTypHasi U UC-TpaHC-
N30MEpHS AIKEHOB

15 Pu3nvecKre 1 XUMHUYECKHE CBOWCTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBa

16 CriocoObl NOTy4eHUs 1 IPUMEHEHHE aIKEHOB

17 [IpaxTudaeckas padora Ne 1 o reme "[lomydenune
3THJIEHA U N3Y4YEHHE ero CBONCTB"

18 Pewenne pacu€THbIX 3a/1a4 HA OIIpEEIICHUE
MOJICKYJISIPHON (hOPMYJIBI OPraHMYECKOTO BELECTBA
AJNKaJIueHbl: CONPsLKEHHbIE, U30JIMPOBAaHHBIE,

19 KyMynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
CTpOCHHUS

20 XVWMHUYECKHE CBOICTBA COMPSHKEHHBIX TUEHOB

21 Crioco6bI ONMy4YeHHsI ¥ IPUMEHEHHNE aJKaHueHOB
AJIKMHBL: TOMOJIOTHYECKHH psijt, 001mas popmyna,

22 HOMEHKJIAaTypa, JJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYI, (PU3NUECKUE CBOWCTBA

23 XVMHUYECKHE CBOMICTBA AIKIHOB

24 KavecTBeHHbIe peakiny Ha TPOHHYIO CBSI3b

25 CrniocoOrI OTy4eH!s 1 TPUMEHEHHE aJIKHHOB




Perrenue 3a1a4: pacu€Thl M0 ypaBHEHUIO

26 XHUMUYECKOH peakuuu

27 Cucrematuzaiys 1 0000IEHUE 3HAHUM 10 TEME
ApeHBI: TOMOJIOTHYECKUH psift, oO1mas Gpopmyna,

08 HOMEHKJIaTypa. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTpOCHHUE MOJIEKYJ OEH30I1a 1 TOIyoJa, UX
(hm3mIecKue CBOMCTBa

29 XuMHYeCcKre CBOHCTBA apEHOB: PEAKIINH 3aMEeIICHUS

30 XUMHUECKUE CBOMCTBA apEHOB: PEAKLUU
MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB OEH30:1a

31 OCco0eHHOCTH XUMHUYECKHUX CBOHCTB CTUPOIA

39 Pemenne pacu€THBIX 3a7a4 Ha ONpe/eICHUE
MOJIEKYJISIPHOH (OPMYJITBI OPTaHHUYECKOTO BEIECTBA

33 CriocoObI TIOJTy4eHUsI ¥ IPUMEHEHHE apeHOB

34 I'eneTrueckas CBS3b MEX/Iy Pa3IMYHBIMU KJIaCCAMU
YTJIEBOJJOPOJIOB

35 Pacu€Tel 0 ypaBHEHUSIM XUMUYECKUX PEAKIIUH.
CucremaTtu3auus 1 0000IIEHIE 3HAHUIN TI0 TEME

36 [Ipuponnsrii ra3. [lonyTHbIe HEPTIHBIE TA3HI

37 KameHHBI# yroiib 1 IPOTyKTHI €r0 IepepadOTKu

38 Hed1b n ciocods! e€ nepepabotku. [Ipumenenne
MPOJIYKTOB TiepepaboTku HedTh

39 I'eneTrueckas CBSA3b MEXJTy Pa3IMYHBIMU KJIACCAMU
YTJI€BOIOPOJIOB
["anoreHonpon3BoiHBIE YTIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEaKLIUH 3aMEIICHUS
rajiorea
HelicTBue menoyed Ha rajJoreHnporu3BOIHbBIE.

41 BsaumoneiicTBue muranoreHaqKaHOB C MarHUEM U

LUHKOM




CucremaTtu3aiysi 1 0000IICHUE 3HAHUH 10 pa3eity

42 "YrneBonopoas!"

43 KonTponbHas padora o teme "YrieBoaoposr"
[IpenenvHbIE OIHOATOMHBIE CIIUPTHI:

m TOMOJIOTHYECKuil psiz, oOmast popmya, ctpoeHne
MOJIEKYJI, ©U30MEpHs, HOMEHKJIaTypa,
Kkimaccudurays, GU3nIecKre CBOWCTBA

45 XHUMHYECKUE CBOMCTBA MPENEIbHBIX OHOATOMHBIX
CIIMPTOB

46 CrniocoObl mOTy4eHHs U TPUMEHEHHE OJHOATOMHBIX
CIIHPTOB

47 [IpocTeie 3¢upbl: HOMEHKIATYPA H H30MEPHS,
0COOCHHOCTH (PM3HYECKUX U XUMUIECKUX CBOHCTB

48 MHOroaToMHbI€ CHUPTHI: STHUJICHIIIUKOIb U
TIMIEPHUH, NX QU3HYECKHe 1 XUMUYECKHE CBOMCTBA

49 CriocoObl TOJTy4eHUs 1 IPUMEHEHHE MHOT0aTOMHBIX
CIHPTOB

50 deHon: cTpoeHre MOJIEKYITBI, PU3HYeCKHe CBOHCTRA.
TokcrnuHocTh enona

51 Xumuyeckue cBoHCTBa (peHoa

52 CrniocoOrI oTy4eHusl U IpUMEHeHHe (eHoa
[Ipaktuueckas padota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 1o Teme "CIupThl 1
(dhenomsr"

54 Cucremaruzamys 1 0000IIeHe 3HAHNI 110 TEME
AJNBJIETH/IBI U KETOHBI: 3JIEKTPOHHOE CTPOCHHE

55 KapOOHMIBHOM TPYIIIBI; TOMOJIOTHUECKHUE PSIIBI,
obmast popMyia, ©30MepHs 1 HOMEHKIAaTypa

56 Anperuzpl U KEeTOHBI: (pU3NYECKHe CBOMCTBA;

pCakuun NpuCoOCINHCHUSA




PeaKHI/II/I OKUCJICHUA U KaUCCTBCHHBIC PCAKIINN

> QJIBJICTUIOB U KETOHOB

58 CriocoObI OMYYCHHS aTbJICTHIOB M KETOHOB

59 OnHOOCHOBHBIE MPeeNbHbIE KAPOOHOBBIE KUCIOTHI,
0COOEHHOCTH CTPOEHHS UX MOJIEKYII

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBOMCTBa

61 XUMUYECKUE CBOMCTBA NPEICIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOHCTB MYPaBbUHOMN KUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX KACIOT
OcoOeHHOCTH CBOWCTB: HETIPENEIbHBIX U

63 apoOMaTHUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THIPOKCUKapOOHOBBIX KHCIOT. [IpencraBurenu
BBICIIINX KApOOHOBBIX KHCIOT

64 [TonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIOT

65 CrniocoObl OTy4eHHs U IPUMEHEHHE KapOOHOBBIX
KHCJIOT

66 CrnoxxHbIe 3(UPHI: TOMOJIOTUYESCKHUI psifl, 00Iast
(dopmyna, u3oMepusl © HOMEHKIIATypa

67 dusnveckre 1 XMMUIECKHE CBOMCTBA A(UPOB
Pemienue pacy€THBIX 3a7a4: 10 YpaBHEHHIO

68 XUMHYECKOHN peaKIiy, Ha OnpeesieHue
MOJIEKYJISIPHON (OPMYJITBI OPraHIMUYECKOTO BEIECTBA
[IpakTiuaeckas padora Ne 3. Pemenne

69 SKCIEPUMEHTAIBHBIX 33124 1o Teme ""KapOoHoBbie
KHucIoThl. CloxHbIe dPUPHI"

20 XKupsr: ctpoenue, puznueckne 1 XUMHIECKUE
CBOHCTBa (TUAPOIH3)

71 OcoOEeHHOCTH CBOWCTB JKUPOB, COACPIKAIINX OCTATKU




HEMPEACIBbHBIX JKUPHBIX KHUCJIOT. }KI/IpI)I B IpupoJe

Mb11a KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX

72 Morotee AercTere. [[oHsITHE 0 CHHTETHYEeCKUX
Moromux cpeacteax (CMC)

73 I'eneTHueckas CBSA3b YIIEBOJOPOIOB U
KHCJIOPOJICOJCP)KAIINX OPraHUIECKUX BEILIECTB

74 Pacuérel no ypaBHEHUAM XMMHYECKUX PEAKITHIA

75 Cucrematuzanys 1 0000IeHUE 3HAHUM 10 TEME
OO0mas XxapakTepUCTHKA YTIICBOIOB U

76 KJIaCCU(HUKAIS YTIIEBOIOB (MOHO-, TU- U
MTOJIMCaXapHIbI)

77 Monocaxapusl: (pU3HUecKrue CBOHCTBA H
HAXOXXACHHUE B MIPUPOJIC

78 IIpuMeHeHue TIIOKO03bl, €€ 3HaYEHUE B
KU3HEJCSTETBHOCTH OpraHu3Ma

79 Jlucaxapu/ipl: caxapo3a, MajbT03a U JIAKTO34.
HaxoxeHue B mpupojie U MPUMEHEHUE TUCaXapH OB

80 IMonucaxapuabl: CTPOCHHE MAKPOMOJICKYII,
(1)I/I3I/I‘IGCKI/IG U XUMHYCCKUE CBOﬁCTBa, MNPUMCHCHUEC

81 [NonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX
Penrenue pacueTHbIX 3a71a4 Ha OIpeICIICHHE JIOJTU

82 BBIX0/Ia MPOAYKTA PEAKLIUHU OT TEOPETUUECKU
BO3MOKHOTO

83 Cucremaru3anus 1 0000IIeHNE 3HAHUI 110 pa3iey

84 KonTponbHas pabora mo Teme
"Kucnopoaconepkarmne opraHUIIecKue CoeTuHeHus "
AMUHBIL: KITacCU(UKALIHSI, CTPOCHHE MOJICKYJI, 00IIast

85 ¢dopmyna, n3omepusi, HOMEHKIATypa U Qpu3ndecKue
CBOICTBa

86 XHUMHUYECKHE CBOMCTBA aM(aTHIECKUX aMHHOB




Annnu: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH

87 XMUMUYECKUX CBOWCTB aHUIIMHA

88 CrniocoObI oTy4eHUs! ¥ IPUMEHEHHE an(paTHIECKUX
aMUHOB
AMMHOKHCIIOTHI: HOMEHKJIATypa U H30Mepus,

89 ¢usnueckue coiicta. OTAENbHBIC IPEACTABUTENN
0.-aMHHOKHUCIIOT
XHUMHYECKHE CBOMCTBA aMMHOKHCIIOT, UX

90 Omoormueckoe 3HaYeHre aMUHOKHCIOT. CHHTE3 H
TUJIPOJIN3 TIENTUAOB

91 benku kak NpupoHbIe IOIUMEPBI; CTPYKTYPbI
0enkoB. XMMHUYECKHE CBOMCTBA OEITKOB

92 [IpomexyTouHas aTTecTarys
A3oTcozepxanyue reTepoOnUKINIECKHe COSTHHEHHUS.

93 HykinenHOBBIE KUCTIOTBI: COCTaB, CTPOSHHE
Ouosoruueckas poib
[IpakTuueckas pa6ora Ne 4. Perenue

94 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
" A30TCOIepIKaIiue OPTaHNIECKUE COSTUHCHIS"
[IpakTuueckas pa6ora Ne 5. Perenue

95 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "Pacrio3naBanne
OpraHUYEeCKUX COeAUHEHUI"

96 Konrtponbhas padora no Teme "A3zorconepikariye
OpraHUYEeCKUE COeTNHEHUS"
OCHOBHBIE TTOHSITHST XUMHAH BBICOKOMOJICKYJISIPHBIX

97 COCAMHEHHUH U METOABI UX CHHTE3a —
moJIMMEpU3avAa U MOJIMKOHACHCAIUA

98 [TmacTmaccel. YTunm3zanuys u nepepadoTka IiacTuka

99 DacToMephl: HATYPalIbHBI CHHTETUYECKHE

Kay4dyku. Pe3una




100

101

102

BomnokHna: HaTypaJbHbIC, NCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ'H/IMepI)I CIICIaJIbHOT'O
Ha3HA4YCHUA

[Ipaxtrueckas padora Ne 6. Permenue
AKCIIEPUMEHTABHBIX 33j1a4 110 TeMme "Pacrno3HaBaHue
IIJIACTMACC ¥ BOJIOKOH"

O06001menne u cuCTeMaTHU3aINs N3y4YeHHOTO
Martepuana rno Teme "BbrICOKOMOJIEKYISIPHbBIE
coeuHeHus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102




11 KJIACC

KoanuecTBO 4yacoB JJ1eKTPOHHBIE
Ne Tema ypoka Jara uudposBbie
n/n Bcero Korrposunie HpakTuyeckue U3y4YeHHs o0pa3oBaTejbHbIE
padoThI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sfiep. XUMHYECKHH 3JIEMEHT. 1
H3oTomsl
5 CrpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB, KBAHTOBEIE 1
qyucia
3 Knaccubukarys XuMHYECKUX 3JeMeHTOB (S-, p-, d-, f- 1
DJIEMEHTBI)
4 Pacmipenenenre >neKTPOHOB 1O aTOMHBIM OpPOUTAIISM 1
5 DneKTpoHHBIE KOH(PHUTYpAIH AaTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30YKIIEHHOM COCTOSIHHU
6 DNeKTPpOHHbBIE KOH(PUTYpaIK HOHOB. 1
DIEeKTPOOTPHUIIATEIBHOCTh
ITepunonnuecknii 3akoH u Ilepuonuueckas cucrema
7 xuMudeckux 3aeMmeHToB J. M. MenneneeBa, cBS3b C 1
COBPEMEHHOM T€OpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYIECKUX
8 AJIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX 1
BEILIECTB I10 TPYIIAaM U epUoiaM
9 Cucremaru3sanus 1 0000IIEeHHE 3HAHUH 110 TEME 1
Bunbr xumuueckoit cBsi3u. MexaHn3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBsI3U. BoJlopo/iHast CBA3b. 1
MexxMoneKysipHble B3aUMOICHCTBUS
BaneHnTHOCTb 1 BaJIeHTHBIC BO3MOKHOCTH aTOMOB. CBS3b
11 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM 1
CTpPOCHUEM
12 [IpencrarneHns 0 KOMIDICKCHBIX COSTMHEHHSIX: COCTaB U 1




HOMEHKJIaTypa

BemectBa MOJICKYJIAPHOTI'O 1 HCMOJICKYJIIPHOI'O CTPOCHUA.

13 Tunel KPUCTAUINYECKUX PELIETOK U CBONCTBA BEILIECTB

14 [Tonstue o nucnepcHsIx cuctemax. Ilpeacrapnenue o
KOJUTOWTHBIX PacTBOpax

15 HcTuHHbBIE pacTBOPHI: HACHIIIIEHHBIE U HEHACKHIIIIEHHBIE,
pacTtBopuMOCTh. Kpucranmoruaparsl

16 CrniocoObl BhIpayKeHHS KOHIIEHTPAIUH PACTBOPOB
Pemenue 3ana4 ¢ ucnonp30BaHUEM MOHATHI ""MaccoBast

17 TIOJISt pacTBOPEHHOTO BemiecTsa", "MoJspHas
KOHLECHTpanus"

18 Knaccudukamnms u HOMEHKIIATypa HEOPTraHTIECKUX
BEIIECTB

19 Cucrematuzaiys U 0000IEHUE 3HAHUM 10 TEME
KonTponbHas pabora no temam "CTpoeHue aToma.

20 [Tepunonnueckuii 3akoH u [lepuoanueckas cucrema
xumuyeckux 3neMeHToB . . Menneneesa", "Ctpoenue
BelecTBa. MHorooopasue BemecTn"

Knaccudukanms XHMUYECKUX PEaKIUil B HEOPraHMIeCKOH

21 Y OPraHUYEeCKOU XMMHUU. 3aKOH COXPAHEHHS MaCChI
BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTHH MTPH
XUMHUYECKUX PEAKIUAX

29 TennoBbie 3QPEKT XUMUYECKUX PEAKITUH.
TepMmoxuMudeckue ypaBHEHUS

23 Brruncnenust o ypaBHEHUSIM XUMUYECKUX PEAKIUNA U
TEPMOXUMHYECKUM YPABHEHUAM

24 CKOpOoCTh XUMHUYECKOH peakliny, €€ 3aBUCUMOCTD OT
pa3nuyHbIX QakTopoB. KaTanus u kaTanau3zaTopbl

25 I'oMoreHHBIE U reTepOreHHbIE PEAKIIUN

26 [Ipaktuueckas padora Ne 1 o Teme "Biusnue pa3indHbix




(hakTOpOB Ha CKOPOCTh XUMHUECKOM peakiuu"

OOpaTtumblie 1 HeOOpPaTUMBIC PEAKIHHA. X UMHUECKOES

27 1
paBHOBECHE

28 [Ipaktuueckas padora Ne 2 o Teme "BiusHue pa3indHbIx 1
(hakTOPOB Ha MOJIOKEHHUE XUMHUIECKOTO PAaBHOBECHS"

29 OnexTponutudeckas qucconuanusi. CHibHBIE U c1a0bie 1
aneKkTponuThl. CTEeNeHb AUCCOLUAINN

30 Honnoe npoussenenne Boapl. Cpenia BOAHBIX pACTBOPOB. 1
Bognopoansrit nokazarens (pH) pactBopa

31 I'mpponus coneil. Peakuuu, npoTekaroimuye B pacTBOpax 1
AIEKTPOIIUTOB

32 [IpakTuaeckas padora Ne 3 mo Teme "XUMHUYECKHE PEaKIHH 1
B PacTBOPAX AJIEKTPOIUTOR"

33 OxucAuTEIHHO-BOCCTAHOBUTENBHBIE peakiui. Baxkneime 1
OKHCIIUTENN U BOCCTAHOBUTEIN

34 MeTo[1 3neKTPOHHOTO (3JIEKTOHHO-HOHHOTO0) OaaHca 1

35 ONEKTPOJIN3 pacCTBOPOB M PACIUIaBOB BEIIECTB 1

36 Pemenwne 3amaq pa3inyHbIX TUTIOB 1

37 Pemenwne 3amaq pa3nnyHbIX TUIOB 1

38 CucremaTu3anus u 0000IIeHIEe 3HAHUH TI0 TEMe 1
"XuMunyeckue peakyn”

39 Konrtponbnas padota no Teme "Xumudeckue peakuun' 1
[Tonoxenue HemeTannoB B [lepuoanueckoii cucreme

40 xumudeckux 3memenToB J[. Y. Mengeneesa u 0COOEHHOCTH 1
cTpoeHus ux atoMoB. dusnveckre cBoicTBa HEMETAIIOB

41 Annotponust HEMETAIOB (Ha MPUMEPE KUCIOpOJia, CEPHI, 1
¢doctopa u yriepona)

42 Bopopon: monyuenue, pusnyeckre 1 XUMUIECKHE 1
cBoiicTBa. ['uapub

43 l"anoreHsl: HAaXOXKIACHUE B TIPUPOJIC, CIIOCOOBI MTOTYICHHSI, 1




(1)I/ISI/I‘IGCKI/IG 1 XUMHYECKHE CBOMCTBA

["anorenoBoopobl. BakHel e KucmopoacoaepiKaime

44 COCAMHEHHS TaJIOr€HOB

45 JlaGopaTopHbIe 1 MPOMBIILIEHHBIE CIIOCOOBI MOTYYESHUS
ranoreHoB. [IpuMeHeHre TajloreHoB U UX COEANHEHUM

46 [Ipaxtrueckas padora Ne 4. Perenne SKkcriepuMeHTaIbHBIX
3ajay o Teme "["amorensr"”
Kucnopo: 1abopaTopHbIC U IPOMBIIUICHHBIC CIIOCOOBI

47 MoJTydeHus1, pu3udeckre U XuMudeckne cBoicta. O30H.
[Ipumenenune KucCIopoaa u 030Ha

48 OKCHIBI U TIEPOKCHIBI

49 Pemenwne 3amaq pa3nnIHBIX TUTIOB

50 Cepa: HaxOX/IeHUE B TIPUPOE, CIIOCOOBI ITOITyIeHUS,
(u3nYecKue U XMMHYECKUE CBOHCTBA

51 CepoBoaopo, cyib(OuIs!

59 Kucnoponconepxkamnue coennaenus cepbl. OcOOEHHOCTH
CBOMCTB CEPHOU KUCIIOTHI

53 [IpakTnueckas padora Ne 5. Penienne skcriepuMeHTaIbHBIX
3ana4 no Teme "Cepa u e€ coenuHeHus "

54 A3OT: HaXOXKJEHHUE B MTPHUPO/IE, CIIOCOOBI TIOTYICHHUS,
(du3nYeCKUe U XMMHYECKUE CBONCTBA. AMMUAK, HUTPHIBI

55 Kucnoponconepxkaniue coenuHenuns azora. OcodeHHOCTH
CBOWCTB a30THOW KHUCIIOTHI

56 [IpumeneHue a3oTa ¥ ero coeAMHEHU. A30THbBIE
ynoOpeHus

57 dochop: HaXOXKIEHUE B IPUPO/IE, CIIOCOOBI TOTYUCHHUS,
¢duzndeckue n xummuueckue corictea. Docduasl u hochun

58 Oxcunsl pochopa, bochopconepskaripe kucaotsl. Conn
(hocdopHOH KUCITOTHI

59 [Mpumenenue pochopa u ero coemuuernii. DochopHbie




ynoopeHus

[IpakTuueckas padora Ne 6. Pernienne sxcriepuMeHTaTbHBIX

60 3ajad o TeMe "A30T u dpochop u ux coexuHeHus"
VYraepon: HaXoKJeHUE B TPUPOAE, AJTUIOTPOITHEIE

61 MoaubuKanun;, GU3nIecKre 1 XUMHIECKIE CBONCTBA,
MpUMEHEHUE

62 Oxcun yrnelfoz[a(l 1), okcun yriepona(lV), yronbHas
KHCJIOTa U €€ conu

63 Pemenwne 3amaq pa3nnIHBIX TUTIOB

64 Kpemumii: HaxoxaeHne B IPUPOJIE, CIIOCOOBI MTOITyIeHHS,
(u3nUecKue U XUMHYECKHE CBOHCTBA

65 Oxcup xkpemuus(1V), kpeMHUEBas KUCIIOTA, CHIINKATHI

66 [IpumeneHue kpeMHus U ero coenuueHuil. CTekIo, ero
MOJTy4YeHHUE, BUIBI CTEKIA

67 Penrenue 3a1au pa3MYHBIX THITOB

68 CucremaTu3anus u 0000IIeHIEe 3HAHUHN TI0 TeMe
"Hemeramnsr"

69 KonTponbHas pabora o teme "Hemerammsr"

70 AHaiu3 pe3ysbTaToB KOHTPOIBHOM PabOThI, KOPPEKIIHS
OIMO0K
[Tonoxxenne meramnos B [lepnoaudeckoit cucreme

71 XUMHUYECKUX AJIeMeHTOB. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

7 O6mume puznueckue cBoiicTBa MeTayuioB. [Ipumenenue
METAaJUIOB B OBITY H TEXHHKE

73 CrutaBel MeTasuioB. Kopposust MetanmioB

74 Pemienue 3ana4 pa3nuyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKHUH Psill HaNpsKeHUH MeTaiioB. O0mue
CIIOCOOBI MOJIyYCHUSI METAIIJIOB

76 OO0mas XxapakTepUuCTHKa METaLIOB | A-rpyIis




Hepnoanqecxoﬁ CUCTEMbBI XUMHWYCCKHX 5JICMCHTOB. HanI/Iﬁ
U KaJIu: MOJIy4CHHUC, (1)I/ISI/I‘-ICCKI/IC U XUMHYCCKUC CBOﬁCTBa,
IIPUMEHCHUE MMPOCTHIX BEIICCTB U UX COeTMHEHMI

O6mas xapakTepucTika MetauioB || A-rpymmst
[eproamueckoi CUCTEMBI XUMUYECKHX 3JICMCHTOB.

77 Marauii 1 KaJblIWi: Tody4eHne, GU3nIecKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHNE TIPOCTHIX BELIECTB U
HUX COCIMHEHUI

78 JXKEcTkocTh BOJIBI M cLIOCOOBI €€ yCTpaHSHHS

79 AJIOMUHUIA: TTONTy4eHue, GU3NUECKUE U XUMHUECKHIE
CBOICTBA, IPUMECHECHHE

80 AmoTepHbIe CBOIICTBAa OKCH/Ia ¥ THAPOKCH/IA ATFOMHHUS,
THUIPOKCOKOMIUIEKCHI AJTIOMUHUS, X IPUMEHEHHE

81 Penrenue 3a1a4 pa3nMYHBIX THIIOB

82 [IpakTnueckas padora Ne 7. Perenne sxcriepuMeHTaTbHBIX
3aja4 1o TeMe "MeTasuisl II1aBHBIX MOArpyHT”
OOm1as xapakTepuCTHKa METaJUIOB MOOOYHBIX TOATPYIIT

83 (b-rpymm) [leproamueckoil cHCTEMBI XUMUIECKIX
3JIEMEHTOB

84 ®u3NYEeCKHe U XUMUYECKHUE CBOMCTBA XpOMa U €ro
COCAMHEHHH, UX IPUMEHEHHE

85 Baxmwueilimue coenuHennst Mapraiua. [lepmanranar kanus,
€ro OKMCIUTEIbHBIE CBOWCTBA

86 dusnveckre 1 XUMUYECKHE CBOMCTBA JKEJIE3a U €ro
coequHenuil. Ilonydyenne u NIpUMEHEHNE CIUIaBOB Keje3a

87 dusnueckue 1 XUMUYECKHUE CBOMCTBA MEIU U €€
COEIMHEHNH, NX IPUMEHEHNE

a8 dusnveckre 1 XUMHUYECKHE CBOMCTBA IIUHKA U €T0
COEIMHEHMH, UX IPUMEHEeHHE. [ NIPOKCOKOMITIIEKCHI IITHKA

89 [pakTuueckas padora Ne 8. Pernenne sxcriepuMeHTaTbHBIX




3aja4 1o TeMe "MeTtauibl moOOYHBIX MoArpyHI”

90 Pemrenue 3anau pa3inuyHBIX TUIIOB 1

01 O6001IeHne U cucTeMaTU3alys U3y4YeHHOTO MaTeprana o 1
teme "Mertanist"

92 Konrtponbnas padota no Teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOIBHOM PabOThI, KOPPEKIHS 1
01807 (0} §
Ponp xumun B 00ecniedeHu YCTOWYHBOTO PA3BUTHS

94 yenoBedecTBa. [IoHATHE 0 HAYYHBIX METOAX 1
HCCIICIOBAHUS BEILECTB
Hay4nble npUHIMITEI OpTaHU3AIUN XUMHYECKOTO

95 pOU3BOACTBA. [IpOoMBIIIIIEHHBIE CTIOCOOBI MOTYYESHHUS 1
BaXHENIINX BEUIECTB. XUMUYECKOE 3arpsI3HCHHE
OKpYy’Karolei cpeabl U €ro MmocieICTBUS

96 [IpomexyTouHas arTecTarys

97 XuMus 1 300pOBbe YeToBeKa. JlekapcTBEeHHBIE CPelICTBA

98 Xumus iy, Pois XxuMun B 00ecriedeHny TUIIEBOM 1
Oe3omacHOCTH

99 Kocmernueckue n mapdromepusie cpeactsa. berropas 1
XAMUS

100 XuMHsI B CTPOUTENIBCTBE. BaskHEeWIIE CTpOUTENBHBIE U 1
KOHCTPYKLUMOHHBIE MaTepHaIbl

101 XuUMHSA B CENIBCKOM X03sHCTBE. OpraHndeckue u 1
MUHepallbHbIe YI00peHus

102 Cucrematuzaiys U 0000IEHUE 3HAHUM 110 TEME 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







