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IHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma 1o XuMHUE Ha YPOBHE CpeIHEro o0miero oopasoBaHus pazpaborana Ha ocHoBe DegepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @eaeparumy», TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUs (enepaibHON 00pa30BaTENbHON MPOTrpaMMbI CPEIHErO OOIIEro
obpazopanusa(DPOIT COO), npencraBneHHpx B DenepaabHOM rocyaapcTBeHHOM oOpasoBaTenbHoM ctangapte COO, ¢ yuérom Konnenmuu mnpenogaBanus
yueOHOTrO mpenmMera «XuMHUs» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickori Depepannu, pealn3ylOIMX OCHOBHBIE 00pa30oBaTeNbHBIC MPOTPaMMBbI, U
OCHOBHBIX NojnoxeHui «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @eneparnyu Ha nepuox 1o 2025 roxa» (Pacnopsxenue IlpasurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMuUsl Ha YpOBHE YTIyOJIEHHOTO M3yYeHHUS 3aHMMAaEeT BaXHOE MECTO B CHCTEME €CTeCTBEHHO-HaydyHOro oOpaszoBanus ydamimxcs 10-11 kimaccos.
Wzydenne mpenmera, peaim3yeMoe B YCIOBUSX au(PepeHIIMPOBAHHOTO, MPOPIIBHOTO O0yUeHHs, NMPHU3BAHO OOECIEYHTh O0IIe00Pa30OBATEIBHYIO H
OO0IIEKyIbTYPHYIO [TOArOTOBKY BBIITYCKHHKOB LIKOJIbI, HEOOXOAUMYO ISl aJalTalliH UX K OBICTPO MEHSIOLIMMCS YCIOBHUSM XH3HHU B COLUYME, a TAKKE IS
MIPOIOJDKEHUS 00YUEHHsI B OPraHU3alMsIX MPOodecCHOHAIBHOIO 00pa30BaHus, B KOTOPBIX XUMHSI SIBJISIETCS] OAHOW U3 MPHUOPUTETHBIX TUCLUIUINH.

B mporpamme mo xuMuu Ha3zHaueHHE mpeaMmera «XHMHUS» IOJIyYaeT MOAPOOHYI0 HHTEPHPETALUI0 B COOTBETCTBUU C OCHOBOIIOJATAOIIUMHU
nonoxkeHussMu GI'OC COO o B3auM0OOOYCIIOBICHHOCTH IIeJiel, COMepKaHMs, Pe3yIbTaTOB 00yIeHUs U TPeOOBaHUI K YPOBHIO ITOATOTOBKH BBITYCKHHKOB.
CBUAETEIECTBOM TOMY SIBIISIFOTCS CIEIYIOLIME BRIITOIHIEMbIE IPOrPaMMON 110 XUMHUHN (YHKIIUH:

e  HH(DOPMAIIMOHHO-METOANYECKAs, pealu3alus KOTOpoW oOecleunBaeT MOJy4YEeHHE MPEACTaBICHUS O LENsX, COACpKaHHH, OOIIEeH cTpaTerdu

00y4eHHSs1, BOCIIUTAHUS M Pa3BUTHUS O0YUAIOLIMXCSI CPEJCTBAMH MPEIMETA, M3Yy4aeMOTr0 B paMKaX KOHKPETHOTO poduiIst;

®  OpraHM3alMOHHO-TIAHHPYIOIIAs, KOTOpast MpenycMaTpuBaeT OINpeJeNieHHe: NPUHLIMIIOB CTPYKTYPUPOBAaHUS U

MOCJIEe/IOBATEIbHOCTH M3YYEHHUs] y4yeOHOro MaTepualia, KOJMYECTBEHHBIX M KauyeCTBEHHBIX €r0 XapaKTepUCTHK; MOAXOAO0B K (OPMHUPOBAHHIO
coJiep>KaTeIbHOH OCHOBBI KOHTPOJISL X OIIGHKH 00pa30BaTeNbHBIX JOCTIDKEHHI 00yJYaroluXcsi B paMKax UTOTOBOW aTTecTaluy B popMe eIHHOrO
roCyIapCTBEHHOT'0 9K3aMeHa M0 XUMHH.

[Iporpamma 11 yriyGI€HHOTO N3yUCHHUS XUMHUH:

® YyCTaHABIMBAaE€T WHBAPHAHTHOE IPEIMETHOE COJIepKaHue, 00s3areibHOe Ui W3YYEeHHS B paMKaxX OTACIBHBIX Mpoduiel, mpemycMaTpuBaet
pacnpezieieHue U CTPYKTYpUPOBAHHUE €ro T0 KJIaccaM, OCHOBHBIM COJIEPIKATEbHBIM JIMHHUSIM/pa3/iesiaM Kypca;

e aéT mpuMepHOe pachpe/esicHue y4eOHOro BpeMeHH, PEKOMEHIYEMOT OISl U3YUCHHUS OTIEIBHBIX TEM;

® TIpe[UIaracT MPHUMEPHYIO TOCIIENOBATeIbHOCTh M3YYCHHs Y4eOHOTO Marepualia ¢ Y4ETOM JIOTHKH IOCTPOCHHUS Kypca, BHYTPUIPEIAMETHBIX H
MEKIIPEAMETHBIX CBSI3EH;

® aéT METOJMYECKYI0 MHTEPIPETAIMIO IeJe M 3a7ad M3y4deHHs MpeaMeTa Ha YriayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPHOPHUTETOB B
CUCTEMeE CpeTHero o0Iero o0pa3oBaHusl, CONCPIKATENEHON XapaKTEPUCTHKH TLIAHUPYEMBIX Pe3yJbTaTOB OCBOSHUS OCHOBHOW 00pa3oBaTelbHOU
MPOrpaMMBbI CpeJHET0 oO0IIero o0pa3oBaHUs (JUYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBEIX BHJIOB Y4e€OHO-
MO3HABATENBHBIX JICHCTBUI 00YYarOIIErocs 0 OCBOSHHUIO COJICPKAHUS IIPEeIMETa.

[lo BceM Ha3BaHHBIM MMO3UIMSIM B MPOTPAMME I10 XUMHH IPEIYyCMOTPEHA MPEEMCTBEHHOCTh ¢ O0yYeHHEM XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro
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o0pa3oBaHusl. 3a mpeesiaMi yCTaHOBICHHON MPOrpaMMOH 10 XMMHH 00s13aTeIbHON (WHBApUAHTHOW) COCTaBIISIONICH coaepKaHHus Y4eOHOTO MpeaMeTa
«XumHsg» 0cCTaéTcs BO3MOXKHOCTH BBIOOpAa €ro BapHaTUBHOW COCTAaBIAIOUICH, KOTOpas MOJDKHA OIpPENeNsTbcs B COOTBETCTBUM C HalpaBICHHEM
KOHKpPETHOTo npohuis o0ydeHusl.

B cootBerctBun ¢ konuentyaibHbiMH ToiokeHusiMH ®I'OC COO o HazHaueHHH NpeAMETOB 0a30BOro M YriayOJEHHOTO YpOBHEH B cCHCTEME
nuddepeHInpoBaHHOTO 00yYEHHUSI Ha YPOBHE CPEJHEro OOIIero oOpa3oBaHWS XUMHS HAa YPOBHE YIIyOJEHHOTO HM3YyYeHHsI HAlpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C MOCTCAYIOUIMM JTarnoM TIOJyYeHHsS XUMHUYECKOro OOpa3oBaHMS B paMKax H3Y4YECHHUS CIEUUAIBHBIX €CTECTBEHHO-HAYYHBIX H
XMMUYECKUX JAUCHUIUIMH B By3aX M OpraHU3alusX CpPEeAHEro MpoQecCHOHAIBHOIO o0pazoBaHus. B 3Toi CBSI3M H3ydeHHE NpeaMeTa «XUMHsD»
OPHEHTHUPOBAHO TNPEUMYILECTBEHHO Ha pacllMpeHHe W YIIyOJeHHe TEOPETUYECKOW W MPaKTUYEeCKOW MOJATOTOBKH OOydYalomuXcs, BHIOPaBLIMX
onpenenéHHblii npoduiab oOydeHHs, B TOM 4YHCIE C THEpPCIEKTHBOW MOCJIEAYIOMIEro IOJyYeHHs XHMHUYECKOro o0pa3oBaHHsl B OpraHU3alusiX
npodeccuonansHoro obpazoBanus. Hapsmy c atuM, B cBete TpeboBanuii ®I'OC COO K MmIaHUPYyeMBIM pe3yidbTaTaM OCBOCHHsS (QelepantbHON
00pa3oBaTeIbHON MPOrpaMMBbI CPEAHEro 001Iero 00pa3oBaHus U3yUeHUE MpeaMeTa « XUMHUs» OPUEHTHPOBAHO TaKKe Ha pellleHHe 3a1ad

BOCIHUTAHUS W CONMAIBHOTO PA3BUTHS OOyYarommxcs, Ha (OPMHPOBaHWE Y HHUX OOIIEHHTEIUIEKTYAIbHBIX YMEHUH, YMEHUH palllioHAIH3alHA YIeOHOTO
TpysAa U 0000MIEHHBIX CIOCOOOB ACATENbHOCTH, UMEIOIINX MEKAUCIUIIMHAPHBIN, HAANPEIMETHBIA XapaKTep.

CocraBnsomymMy npeamMeTa « XUMUsD Ha ypOBHE YIITyOJIEHHOTO M3YUYEHUS SIBISIOTCS yriyOnEéHHBIE Kypehl — «Opranndeckas XuMusi» u «O0mas u
Heopranuyeckas XxuMusi». [Ipu ompeneneHrn NOAXOJ0B K OTOOPY M CTPYKTYPHOH OpraHM3aly COAEpKaHUs STHX KYpPCOB B IPOrpaMMe IO XUMHH 32
ocHoBy npuHsATH nonoxkeHust PI'OC COO o paznuuusx 6a30BOTo U YriayOIEHHOTO YPOBHEW M3YUCHUS IPEAMETA.

OcHoBy copepxanust KypcoB «Opranndeckas xumMus» U «OOmas ¥ HeoOpraHWYecKas XVMHS» COCTABISET COBOKYMHOCTh NMPEAMETHBIX 3HAHUHA U
YMEHHHA, OTHOCSIMUXCS K 0a30BOMYy YpOBHIO H3ydYeHHS TMpeaMera. DTa CHCTeMa 3HaHWH TIO0JIy4aeT OIpeleiEHHOe TEeOPETHUECKOe JOTIONHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOMNBIIUI 00BEM (QakTonoruueckoro marepuana. Tak, Ha yriyOJNEHHOM YpOBHE HM3YydYeHHs IpeaMera
oOecriedeHa BO3MOXXHOCTh 3HAYUTEIBHOTO YBEIHYeHUsT 00bEMa 3HAHUK O XMMUYECKUX DIIEMEHTaX M CBOMCTBAX MX COCJMHEHUI Ha OCHOBE PACIIMPEHUS U
yIIyONieHHsl TIPEJICTaBICHUH O CTPOSHHH BEUIECTBA, XUMHUECKOW CBS3M U 3aKOHOMEPHOCTSIX TPOTEKAHHs PEaKIMi, PaccCMaTpPHBaEMbIX C TOUKH 3PEHHUS
XUMHYECKON KHHETUKU U TepMOJIMHAMHUKHU. M3ydeHue mepuoanyeckoro 3akoHa M Ilepmoamdeckoil cHCTeMBl XMMHYECKHMX 3JIEMEHTOB Oa3zupyeTcsl Ha
COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX TPEJICTABICHUAX O CTPOSHHU aToMa. XUMHYECKas CBsI3b OOBSICHACTCSI C TOYKU 3PEHUS] SHEPreTUIECKUX M3MEHEHHH
npu e€ o0pa3oBaHWM M pa3pylICHHH, a TAKKE C TOYKU 3PEHUsT MEXaHU3MOB e€ oOpa3oBaHus. V3yueHHWe THIIOB peakiuil JOMONHSAETCS (OPMUPOBAHUEM
MIPEJICTaBICHUH 00 3MEKTPOXUMHUYECKUX TMPOIECCaX M 3JIEKTPOJIM3E PacIljIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHndeckold XMMHUU MpU PACCMOTPEHHUU
PEaKIMOHHOM CITIOCOOHOCTH COEIMHEHUH yJIeNsieTcss 0c000e BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKyJIax
U MEXaHU3Max peakiuil.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJIEPKAHUE KYPCOB XUMHUH YTIITyOJIEHHOTO YPOBHS M3YYEHUSI JJIsl KIIACCOB OMPENIeIEHHOTO MpOoQuIIst (TIaBHBIM
00pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHHUH K OOIIel crcTeMe MPEeMETHBIX 3HAHHI) OKa3bIBAIOT BIMSIHUE CMEXHBIC MpeaMeThl. Tak, Hanpumep,B
COJICp)KaHUM MpeaAMETa I KJIacCOB XUMHUKO-(PU3NUYECKOro Mpoduiis O0JIbIIoe 3HAYeHHUE OyayT UMETh JIEMEHThI yueOHOro MaTrepuaiia 1mo oO0Ield XUMUH.
[Ipu u3ydeHun npeaMera B JAHHOM CiIydae akIEHT Oy/eT cliellaH Ha OOIIHOCTh METOOB ITO3HAHHUSI, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH U B (DU3UKE:
aTOMHO- MOJIEKYJISIpHast TeOpusi (MOJIEKYJsipHasi TeopHs B (HU3MKE), 3aKOHBI COXPaHEHUS

MAacCCBhI 1 DHEPTHUH, 3aKOHBI TCPMOAVMHAMUKH, DJICKTPOJIM3a, IPCACTABICHNA O CTPOCHUHN BEIIECTB U APYTOC.



B T0 xe BpeMs B copep)kaHWHU MpeaMeTa IS KJIacCOB XUMHKO- OMOIOTHYECKOro MpoQuis OONBIIMNA YASNbHBIH BeC OyIeT MMETh OpraHuvecKas
xuMusl. B 3ToM cityyae nmpenoctaBiseTcsi BO3SMOKHOCTh AJisl  0oJiee 0OCTOATENILHOTO PACCMOTPEHUSI XUMHUECKON OpraHU3aliy KISTKH KaK OMOJIOTHYeCcKOn
CHCTEMBI, B COCTaB KOTOPOH BXOIST, K IPUMEpPY, TaKHe CTPYKTYPHbIC KOMIIOHEHTHI, KaK JIUMUIBI, OCJIKH, YIIIeBObl, HYKJICHHOBBIC KUCTIOTHL U Apyrue. llpu
3TOM 3HaHHUA O COCTaBE M CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY)KaT OCHOBOM ISl M3Yy4YEHMsI CYIIHOCTH INPOLIECCOB
¢doTocuHTE3a, ABIXaHHS, THIICBAPCHUS.

B mnane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOAOB MO3HAHHS U OMbBITa MPAaKTUYECKOTO MPUMEHEHUS
HAYYHBIX 3HAaHUH M3ydeHHE MpeAMeTa «XUMHS» Ha YrIyOJEHHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C YUCOHBIMHU MpEeIMETaMH, BXOAALIMMU B
COCTaBIPEIMETHBIX 00JacTeil «EcTecTBeHHO-HAayYHBIE IPEIMEThI», «MaTeMaTika u HHPopMaTHKa» U «PyCCKHid S3bIK U TUTEpATypa.

[Ipu m3yuenun yuebHOTO mpeamera «XWMHS» Ha YriyOJI€HHOM ypOBHE TakXKe, KaKk Ha YPOBHE OCHOBHOTO W CpeIHEro obmero obpa3zoBaHus (Ha
0a30BOM ypOBHE), 3aflaueii TIEPBOCTEIIEHHONW 3HAYMMOCTH SIBISETCS (POPMHUPOBAHHUE OCHOB HAYKH XMMHH KakK OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTHUYECKOHN MeATENFHOCTH YeJOBeKa W OJTHOTO W3 KOMIIOHEHTOB MHPOBOHM KynbTypbl. Pemenwe STol 3aaun Ha YrayOJEHHOM YpOBHE H3YUYCHHS
MpenMeTa MpeAroIaraeT peaan3aliio TaKuX Ielei, Kak:

e (QopMmupoBaHHE MPEJCTABICHUI: O MaTepHATLHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUN MPUPOIBI, O MECTE XUMHH B
CUCTEME eCTECTBEHHBIX HayK W €€ BemyIled poiu B 00eCleYeHWH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUHU MPOOIEM SKOIOTHYECKOM,
SHEPreTHYECKOW M MUIIEBON O€301MaCHOCTH, B Pa3BUTHH MEAHUIINHBI, CO3JAaHUH HOBBIX MaTEPHAIIOB, HOBBIX HCTOYHHKOB HEPTUH, B 00ECIIEUCHUN
PaIMOHATBHOTO MIPUPOIOTIONH30BAHNSA, B (DOPMHUPOBAHUN MHUPOBO33PEHUS U O0IIEH KyJTbTYPHl YEIOBEKa, a TAKKE DKOIOTUIECKHO00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/TOPOBBIO M IPUPOTHON CpPETIe;

® OCBOCHHE CHCTEMBI 3HAHHIA, JIS)KAIIUX B OCHOBE XUMHUYECKON COCTABIISIOIIECH €CTEeCTBEHHO-HAYYHOUN KapTHHBI MUpa: (PyHAaMEHTaTbHBIXTOHSITHI,
3aKOHOB W TEOpWUH XUMHH, COBPEMEHHBIX IPEICTABICHUH O CTPOSHUM BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO- MOJICKYJISIPDHOM,
HaJMOJIEKYJISIPHOM, O TEPMOJUHAMHUYECKUX NKHHETUIECKUX 3aKOHOMEPHOCTSIX MPOTEKaHMsI XUMUYECKUX PEaKIHi, O

XUMHUYCCKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 OOIIMXHAYYHBIX PUHIUIIAX XUMUYECKOTO TIPOU3BOJICTBA,;

e (opmupoBaHue y 0OydYalOUIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUN I OOBSCHEHHS KIIFOUEBBIX
ujei u mpoOieM COBPEMEHHON XUMUH, JJIs1 OOBSICHEHUS! HITPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MMPUPOIY; TPAMOTHOTO
penieHns mpobIieM, CBSI3aHHBIX ¢ XHMHEH, IPOTHO3UPOBAHYS, aHAJIM3a 1 OI[EHKH C ITO3UINI SKOJIOTHIECKON 0€30TTaCHOCTH TTOCIIEICTBUHOBITOBOM
Y TIPOM3BOJICTBEHHOM JESITETHOCTH Y€JI0BEKa, CBA3aHHOW ¢ XUMHUYECKUM ITPOU3BOICTBOM, HCIIOIH30BAHUEM U TIepepabOTKOM BEIIECTB;

e  yriyOJieHHe NPEJCTABICHUIM O HAYYHBIX METOJax MO3HAHUS, HEOOXOIUMBIX Il MPUOOPETECHUSI YMEHUN OPUECHTHUPOBATHCS B MUPE BEIIECTB W
00BSICHCHHUS XUMUICCKUX SIBJIICHHUM, UMEIOIIMX MECTO B MMPUPOJIE, B IPAKTUICCKOU AEATEIHPHOCTH M TTOBCETHEBHON YKI3HHU.

B mutane peann3anyy MepBOOUEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX (DYHKIHH [EIOCTHON CHCTEMbI CPEIHEro O0IIero o0pa3oBaHus IpU U3YICHUN
npeaMeTa « XUMUs» Ha yriy0jIE€HHOM YpOBHE 0CO0YIO aKTyaabHOCTh IPUOOPETAIOT TAKUE LU U 33]1a4H, KaK:

e BocIUTaHUC YOKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH MTPUPOIBI, YBAXKEHISI K IPOIECCY TBOPUYECTBA B 00JIACTH TEOPETHUECKHUX M MPUKIIATHBIX
HCCIICIOBAHUN B XUMHUH, (OPMUPOBAHKE MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® DPa3BUTHE MOTHBAIMU K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO Ha OCHOBE YCBOCHHS OOIIECUYEIIOBEUSCKUX
IICHHOCTEI;



® Da3BHUTHE ITO3HABATEIBbHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH oOydaromuxcs, GOpMHUPOBAHUE y HUX CO3HATEIHHOTO
OTHOILICHHMS K CaMOOOPa30BaHUIO M HENPEPHIBHOMY 00pa30BaHHIO KAaK YCIOBHIO YCIICIIHON MPo(hecCHOHATBHON U OOIIECTBEHHOH ESATENbHOCTH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 310POBBIO M IOTPEOHOCTH B 3I0pPOBOM 00pase KU3HH;
e (QopMupoBaHHE YMEHHI U HABBIKOB Pa3yMHOTO PUPOJIONIONE30BAHNS, Pa3BUTHE IKOJIOTMYECKOHN KYIbTYpBI, MPHOOPETEHNE ONBITa OOIIECTBEHHO-
[IOJIE3HOM IKOJIOTUYECKOM IEATEIBHOCTH.
OO6miee 9yrcno 4acoB, MPEAYCMOTPEHHBIX U M3YUYeHHS XMMHUHU Ha YIIIyOJIEHHOM YPOBHE cpemHero obmiero oOpasoBanus, coctaBisier 204 gacos: B 10
kimacce — 102 gaca (3 yaca B Hezmenmo), B 11 kimacce — 102 vaca (3 waca B Hezeno).

COJEPKAHUE OBYYEHUA10 KJIACC

OPITAHUYECKAS XUMUS

TeopeTHyeckue 0CHOBBI OPraHMYeCKO XUMMH.

[Ipenmer u 3HaUeHHE OPraHUYECKON XMMUH, IPEACTABIEHNE OMHOT000pa3uy OpraHuueCKUX COCANHEHUH.

DJIEKTPOHHOE CTPOCHUE aTOMa yIJIepoa: OCHOBHOE M BO30YKAEHHOE COCTOSIHMA. BaneHTHbIE BO3MOKHOCTH aToMa yriiepona. XuMHU4YecKas CBsI3b B
OPTaHMYECKUX COCAMHEHMAX. THUIbl ruOpuau3auy aTOMHBIX opOHUTanel yriepona. MexaHn3Mbl 00pa30BaHuUsI KOBAJEHTHOH CBs3M (OOMEHHBIN M TOHOPHO-
aKIenTopHbBIN). THUIBI MepekpbIBaHus aTOMHBIX opOuTanei, 6- u n-cBs3u. OnWHApHAS, NBOWHAS U TpoiiHas cBA3b. CIIOCcOOBI pa3pbiBa CBA3EH B MOJIEKYJIax
opraanyeckux BemiecTB. [loHATHE 0 CBOOOAHOM paamKaie, Hykieoduse HaneKTpodue.

Teopust cTpoeHus opranudeckux coeauHeHuid A.M. byTiepoBa u COBpeMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJl. 3HAUEHUE TEOPUU CTPOCHHUS
OpPTaHMYECKUX COeAMHEHHH. MoJleKynsipHble U CTPYKTypHble (opmyinbl. CTpyKTypHBIE (OPMYNbl pa3iIMYHBIX BHAOB: Pa3BEPHYTas, COKpalEHHAS,
ckesneTHasd. M3omepus. Buzabl u3oMepuu: CTPYKTYpHas, HPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(QEKTHl B MOJIEKYJaX OPraHMYeCKHX COEIUHEHHH
(MHIyKTUBHBIA 1 M€30MEPHEIH 3(h(eKTh).

[IpencraBnenne o kimaccupukanuu opraHndeckux BemiecTB. Ilonste o ¢yHKuMoHanbpHOM rpynme. l'omosorus. I'oMosorudeckue psizbl.
CucrematnyeckassHoMeHkaTypa opranndeckux coenunernii (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTICNBHBIX MPEACTABUTEICH.

Oco6eHHOCTH U KiTacCU(pUKALUsS OpraHnIecKUX peakunii. OKUCINTEeTbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUIECKON XHUMUH.

OKclepUMEeHTAIbHBIE METObI M3YUYEHHUS BELIECTB M UX MPEBPALCHU: O3HAKOMJIEHHE ¢ 00pa3laMH OPraHMYECKHX BELIECTB M MaTepHajlaMM Ha UX
OCHOBE, OITBITBI MO MPEBPALICHUIO OPTaHMYECKUX BEIIECTB MPHU HarpeBaHuu (IUIaBJieHHE, OOYTITMBaHUE U TOPEHUE), KOHCTPYHPOBAHUE MOJIENEH MOJEKYIT
OPraHnvYcCKUX BCIICCTB.

YriaeBoaopoasl.

Anxanbl. ['omonorndyeckuii psa ajakaHoB, oOmias (opmysa, HOMEHKIATYpa W M30MEpHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII
aJIKaHOB, sp3- TUOpUIM3AINSI ATOMHBEIX OpOUTaiel yriiepona, o-cBsi3b. OU3HUECKIE CBOMCTBA alTKAHOB.

XUMHYECKHE CBOMCTBA aJKaHOB: pEaKLUUW 3aMEIEHUs, H30MEpH3aliM, ACTUAPUPOBAHUS, LMKIW3ALUN, MUPOJIN3a, KPEKUHIa, TOPEHUs.
IIpencraBneHue o MEXaHU3ME PEAKIUM paJIuKaIbLHOIO 3aMEIIEHHUS.

Haxoxaenue B npupoge. CrocoObl MogydeHus: U NPUMEHEHHE aJKaHOB.

Huknoankansl. O0Ias Gpopmyina, HOMEHKIAaTypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U XMMHUYECKUX CBOMCTB MalbIX (IIUKJIOMPOIaH, [IMKJIOOyTaH)



1 OOBIYHBIX (LIUKJIOTIEHTaH, HUKJIOTeKCaH) HUKI0anKaHoB. CIIocoOb! MOMy4YeH sl U IPUMEHEHNE [IUKII0ATKAHOB.

Askenbl. ToMonoriueckuii psia ankeHoB, oOmas GopMy/ia, HOMEHKIATYpa. DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MONEKYI alKeHOB, SP°-
rHOpUIU3aNUs aTOMHBIX OpOuTajel yriepoaa, 6- U n-cBsi3u. CTPyKTypHas U reoMeTpuueckas (IHc-TpaHc-) nzoMepusi. Pusnyeckue CBOMCTBA aKCHOB.
XUMHUYECKHE CBOWCTBA: PEAKIMM TPUCOEAMHEHHUS, 3aMEIIeHHs B (-[IOJIO)KEHHE INPH JBOHHOW CBA3M, MMOJUMEpHU3alMd U oKucieHus. llpaBuio
MapkoBHHKOBa.KauecTBeHHBIE peakny Ha ABOMHYIO cBsA3b. COCOOBI MOMyYEHHS U MPUMEHEHHE aJIKEHOB.

Ankanuensl. Kmaccudukanust ankagueHoB (CONpshHKEHHBIC, W30IUPOBAHHBIC, KyMyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHUSI H
XMMUYECKUX CBOMCTB CONMPSHKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpspkEHHBIX AueHOB. CocoObI MOMYYEeHUS U NPUMEHEHHUE
aJIKa/IueHOB.

AnkuHbL. ['OMOJIOTHYECKUHA PSI alKWHOB, o0mas Gopmyrina, HOMEHKIATypa M M30MepHs. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
QJIKUHOB, Sp- TUOpUIU3aIMs aTOMHBIX OpOWTaneil yriepoga. du3Myeckue CBOWCTBA aJKWHOB. XMMHYECKHUE CBOKMCTBA: pEaKIMH IPUCOCIUHEHUS,
JUMEpU3alliid W TPUMEPHU3alUH, OKUCIIeHUs. KHCIOTHRIE CBOWCTBA AIKMHOB, UMEIOIIMX KOHLEBYIO TPOWHYIO CBs3b. KaueCTBEHHBIE peakuy Ha TPOUHYIO
cBs13b. CrIoCOOBI MOMYYCHUSH IPUMEHEHNE aJIKHHOB.

ApoMaTudeckne yriaeBoJIoponabl (apeHsl). l'oMmonormueckuit psm apeHoB, obmas ¢opMyna, HOMEHKIATypa H H30MEpHs. OIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH301a. Pu3ndeckue CBOWCTBA apeHOB. X MMHUYECKHE CBOMCTBA O€H30J1a U €r0 FOMOJIOTOB: PEaKLUH 3aMELICHUS B
OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOAHOM paauKale, peakUuyd NPUCOCAMHEHMs, OKHUCIEHHE roMojioroB Oenzona. [IpencraBieHue o0 OpuEHTHPYIOILEM
NEeWCTBUM 3aMeCTUTENEH B OCH30JIbHOM KOJbLIE Ha IPUMEPE aJKWIbHBIX PaAUKajoB, KAPOOKCHIBHOM, MMIPOKCHIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajgoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus crupona. CriocoObl MOTY4YEHUS U IPUMEHEHHE apOMaTHUYECKUX YIIIEBOIOPOIOB.

[Ipuponnsiii ra3. IlomyrHele HedTsHble Ta3el. Hedte m e€ mpoucxoxaenve. KameHHBIH yroiab M HpOLyKThl ero nepepadborku. CriocoOsl
nepepaboTku HedTH:

MEPErOHKa, KPEKUHT (TePMHUUECKUMN, KaTAIUTUUYCCKHIT), pu(OpMHUHT, UPOu3. [IpoayKThl epepaboTKu HEPTH, UX MPUMEHEHHUE B IMPOMBIIUICHHOCTH U B
OBITY.

I'eneTnueckas cBs3b MEXAY Pa3IMYHBIMU KJIACCAMU YIJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOSHHUE TANOTCHIPOU3BOIHBIX YIVIEBOJOPOAOB. Peakmuu 3aMenieHus rajJoreHa Ha THAPOKCOTPYIITY, HUTPOTPYIITY, ITHAHOTPYIIITY,
aMmuHOrpynmy. JleficTBue Ha rajJloreHIpOU3BOIHbIE BOAHOIO M CIMPTOBOrO pacTBOpa WIEIOUU. B3anuMoIelicTBUE NUTallOT€HAIKAHOB C MarHUeM U LIUHKOM.
[lonsiTHe 0 METAIUIOOPTaHUYECKUX COeNWHEHMX. VConp30Banne ralloreHIPON3BOIHBIX YTIIEBOJOPOJOB B OBITY, TEXHUKE W IPH CHHTE3€ OPTaHMYECKUX
BEILIECTB.

OKCIepUMEHTaIbHBIE METOJIbl M3YYCHUs BEIIECTB W WX IPEBpalleHUi: H3y4YeHHE (PU3NYECKHX CBOWCTB YIIIEBOJOPOAOB (PacCTBOPHUMOCTH),
KaueCTBEHHBIX pEaKIMH YTJIEBOJOPOJOB Pa3lUYHBIX KiIaccoB (oOecIiBeurBaHWE OpOMHON WM HOJHOM BOJBI, PacTBOpa IepMaHTaHaTa Kajus,
B3aMMOJICHCTBYE alleTHIICHa C aMMHAaYHBIM PacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YTIIepoaa U BOJIOPO/ia B OPTaHWYECKUX BEIIECTBAX,
MOJTydYeHUe STHIIEHA W M3y4YeHHE €ro CBOWCTB, O3HaKoMJieHHe C KosutekuusaMu «HedTb» u «Yromby, ¢ oOpa3namMu IIacTMAcC, KaydyKOB W PE3HHBI,
MOJEIMPOBAHHUE MOJIEKYJI YTIIEBOIOPOI0OB U raJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepaxaniue opraHu4eckue coeITMHEHUsI.

[IpenenvHble 0HOATOMHBIE CITUPTHL. CTpoeHHE MOJEKYIN (Ha TpUMepe MeTaHoNa W dTaHoia). ['oMonoruveckuil psy, oodmias GpopMyia, H3oMepus,
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HOMEHKJIaTypa U kiaccudpukanus. Du3nyeckue CBOMCTBA TPEICIBHBIX OJHOATOMHBIX CIHUPTOB. BOMOpOIHBIC CBS3M MEKIY MOJCKYJaMH CIUPTOB.
XUMHUYECKUE CBOWCTBA: PEAKIMHM 3aMEIUICHUS, JETUIpATAllui, OKUCJICHUS, B3aWMOJICHCTBUE C OPTraHUYECKMMH W HEOPTaHWYECKHUMH KHCIIOTAMHU.
KauecTBeHHass peakius Ha OJHOATOMHBIC CIUPTHI. JleiicTBHE 3TaHONAa M METAaHOJIA Ha OpraHu3M uYeioBeka. CrocoObl IMONyYeHUS W TPUMEHCHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTsie a¢upel, HOMEeHKIATYpa 1 u3oMepusi. OcobeHHOCTH (HPU3NIECKUX U XUMUYECKIX CBOWCTB.

MHOroaToMHbIC CHUPTHI — OSTHICHIIMKONL W ThunepuH. dusndyeckne M XUMHYECKHE CBOWCTBA: PEAKIMH 3aMEIeHUs, B3aMMOJCHCTBUE C
OpPTaHMYECKUMH W HEOPraHHMYECKMMH KHCJIOTAMH, KA4eCTBCHHAs pEakiUs Ha MHOTOATOMHBIE CHHPTHL. [IpencTaBieHHE O MEXaHHW3ME peaKIui
HyKJIeo(MITBHOTO 3aMmerneHus. JeficTBre Ha opranu3M yenoBeka. CriocoObl TIOyUeHNS U MPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYNbI, B3aMMHOE BIMSHUE THAPOKCOTPYNIBI W OeH30JMpHOTO sAapa. Dusmdeckme cBoiictBa (enoma. OcobeHHOCTH
XUMHYECKUX

cBoiicTB (henosa. KauectBennsie peaknuu Ha penon. TokcnuHocTh Gerona. CriocoOb! mony4eHus 1 npuMenenue Genona. GenondopmanbaeruiHas cMoa.

KapOoHUIbHBIE COCTUHEHHS — ANTBJCTHIBI U KETOHBI. DJICKTPOHHOE CTPOCHUEKAPOOHWIEHOU TPYIIBL. ['OMONOTHYECKUE PSAAbI albJCTHIOB H KETOHOB,
obmast popmyra, U3oMepHs U HOMEHKIAaTypa. PHU3MYECKUE CBOWCTBA albJCTHIOB U KETOHOB. XMMHUYECKUE CBOICTBA ajbJICTHUIOB U KETOHOB: PEaKIUH
MMPUCOCANHCHUA. Oxkucienne AJIBACTUA0B, KAUCCTBCHHLIC PCAKIIMU HA aJIbACTHUBI. CHOCO6I)I MOJIYy4YCHUA U MPUMCHCHHUE aJIbACTUAO0B 1 KECTOHOB.

OMHOOCHOBHbBIC TMpeaeNbHbIC KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOCHHUS MOJICKYN KAapOOHOBBIX KHCJIOT. M3oMepus M HOMEHKJIATYpA.
dusHnyecKkre CBOWCTBA OTHOOCHOBHBIX MpPEACTbHBIX KapOOHOBBIX KHCIOT. BOJOpOJHBIC CBS3M MEXKIY MOJCKYJTaMHU KapOOHOBBIX KHCIOT. XHUMHUECKHE
CBOMCTBA: KHCJIOTHBIC CBOMCTRA, pEaKIIHs STCPUPHUKALINH, PEAKIIUU C YIaCTHEM yIIIEBOJIOPOTHOrO paaukana. OCOOCHHOCTH CBONUCTB MypaBbHHOMN KHCIIOTHI.
[MoHsATHE O MPOW3BOMHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMpPEICIbHBIX H
ApPOMATUYECKUX KApOOHOBBIX KHUCIIOT, IMKAPOOHOBBIX KUCIOT, THAPOKCHUKAPOOHOBBIX KUCIOT. [IpecTaBUTENH BBICIIIMX KAPOOHOBBIX KUCIIOT: CTEApUHOBAS,
MAJEMUTHHOBAS, OJICUHOBAS, IUHOAEBAS, TUHOAEHO6AsL KACIOThI. CrIOCOOBI MONyYeHUs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

CroxHble 3¢upsl. ['omMonorudeckuit psj, obmas popmyiia, ©30Mepus 1 HOMEHKIaTypa. Pusndeckne 1 XUMUYESCKUE CBOWCTBA: THIPOJIU3 B KUCIIOH U
LIEJIOYHOU cpere.

Kuper. Ctpoenue, Qu3MUecKHe W XUMHYECKHE CBOMCTBA JKUPOB: THIPOJIM3 B KHCIOW M ImenodHol cpene. OCOOCHHOCTH CBOWCTB JKUPOB,
COJIepIKAIINX OCTATKH HENPEACTbHBIX XXUPHBIX KUCIOT. JKUpPBI B TPUPOJIC.

MpIIa Kak COJIU BBICIINX KapOOHOBBIX KHCIIOT, UX Motolee aericTBre. OOIas XxapakTepucTrKa yriaeBoaoB. Kinaccudukaius yrieBoaos (MOHO-, TH-
W monucaxapujisl). MoHoOcaxapuasl: TIIIOK03a, (QpyKTo3a, ramaktosa, pubo3a, ae3okcupuboza. DuU3MUECKHEe CBOMCTBA M HaXOXJICHHE B TPUPOJIE.
dotocuHTe3. XMMHYECKHE CBOWCTBA TIIIOKO3BI: PEAKUUHM C YYaCTHEM CIHPTOBBIX W allbJCTUIHON IPYII, CIHHPTOBOE M MOJOYHOKHUCIOE OpOKEHHE.
[IpumeHeHne THIOKO3bI, €€ 3HAYCHUE B JKU3HEICATENILHOCTM oOpraHm3Mma. Jlucaxapuusl: caxapo3a, MajbTo3a M JlakTo3a. BoccraHaBiuBamooume u
HEBOCCTaHABJIMBAKOLIME Aucaxapuibl. [ maponus aucaxapunoB. HaxoxkaeHue B mpupoje U npuMeneHue. [loarcaxapuasl: Kpaxmai, TIIMKOTeH U IIEJLUTF0II03a.
CtpoeHre MakKpOMOJIEKYJ Kpaxmasa, TJIMKOreHa M IeJUTIoNio3bl. DH3MYecKkue CBOWCTBAa KpaxMaya M ILEJUTIOJ03bl. XHMHYECKHE CBOMCTBA Kpaxmaa:
THIPOJIN3, KAYeCTBEHHAs] Peaklus ¢ HOAOM. XUMHYECKUE CBOICTBA IIEJUTONIO3bI: THAPOIIU3, TTOTydeHUE 3(QUPOB 1EILT0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIH MIENK).

:‘)KCHepI/IMeHTaJII)HBIe METO/JbI M3YUCHHA BCIICCTB U HX npeBpameHHi/'I: PaCTBOPUMOCTDE PA3JIMYHBIX CIIMPTOB B BOJC, BSaHMOHeﬁCTBHe 9TaHOJIa C
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HaTpUEM, OKUCIICHHE TUIOBOIO CIHMPTa B ajbJEru] Ha PacKaICHHOW MEIHOW MPOBOJIOKE, OKHCICHUE 3THUIIOBOTO CHHPTa TUXPOMATOM Kaius (BO3MOYKHO
WCTIONB30BaHUE BHJICOMATEPHAIOB), KAUeCTBEHHBIE PEaKUWU Ha anpleruiabl (¢ ruapokcuaoMm auammuncepedbpa(l) u ruapokcugom meau(ll)), peaxums
rnuneprHa ¢ ruapokcugoM mMeau(ll), Xxumudeckue cBOWCTBa pacTBOpa YKCYCHOHM KHCIOTHI, B3aUMOACHCTBHE pacTBOpa IIOKO3bI ¢ ruapokcuaoM meau(1l),
B3aMMOJIEMCTBUE KpaxMalla C HOJIOM, PeIlICHHE KCIIEPUMEHTANBHBIX 33aa4 10 TeMaM «CrupThl U ¢peHonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE SPUPHD».

A3oTcoep:kamme OpranndecKue coeAMHEeHMs.

AMHWHBI — OpraHMuYecKHe MPOM3BOJAHBIE aMMuaka. Knaccupukanums amMuHOB: anupaTHYECKHMEe W apOMaTHYECKHe; IMEpBUYHBIC, BTOPHUYHBIE H
Tpetnunbie. CTpoeHrne MOJEeKy, obmas GopMyina, H30Mepusi, HOMEHKIATypa U (u3ndeckue cBoiicTBa. XMMHUYECKOE CBOMCTBA ann(aTHUYECKHX aMHHOB!
OCHOBHBIE CBOMCTBA, AIKMJIMPOBaHKE, B3aUMOIEHCTBUE MIEPBUYHBIX AMUHOB € @30TUCTOM KHca0Toi. ConM anKuIaMMOHHS.

AHWINH — TpEeACTaBUTENb aMHHOB apoMaTuuyeckoro psaa. CrpoeHue aHwivHAa. B3auMHOe BiMsHUE Tpynn aTOMOB B MOJIEKyJ€ AHMWIMHA.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB aHWIMHA. KadecTBeHHble peakuru Ha aHmwivH. CrocoObl MONy4yeHHs W INpUMEHEHHEe anu(paTHYEeCKUX aMHHOB.
[lony4yeHnue aHuIMHA U3 HUTPOOEH30IIA.

AmuHokucnotsl. Homenknatypa u nuzomepus. OTaenbHble IpeACTaBUTENN .- aMUHOKHUCIIOT: INIMLWH, alnaHuH. OU3ndecKre cBOMCTBa aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AMUHOKHCIOT KakK aM(pOTEPHBIX OPraHWYECKHX COCOUHEHHUH, peakuusl IMOJMKOHIACHCALMH, OOpa30BaHWE IENTHIHON CBS3H.
Bronornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 IIENTHIOB.

benku kak mnpupoaHsle monuMmepsl. llepBuuHas, BTOpMYHAs W TPETUYHAS CTPYKTypa OeikoB. XHMMHYECKHE CBOMCTBA OENKOB: T'HIPOJIU3,
JeHaTypaLusl, KaueCTBEHHbIE PEaKIUU Ha OCTIKH.

OKcIepUMEHTAIbHBIE METO/IbI U3YUEHHS BELIECTB U MX NPEBPAIeHuUil: pacTBOpeHne OeIKOB B BOJE, ACHATYpaLus OEIKOB IIPHU HarpeBaHUHM, [IBETHBIC
peakuy Ha OEJKHM, PelIeHHE SKCIIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«A30TcozepIKale OpraHniecKue coeqUHEeHus» 1 «Pacno3HaBaHne OPraHMYECKUX COCTUHEHUID.

BrbicokoMouieKyJIsIpHbIEe COeTNHEHNS .

OCHOBHbBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIDHBIX COCIIMHEHUI: MOHOMED, IMOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb HOJIMMEPHU3ALNH, CPEIHSS
MOJIEKYJISIpHAs

Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSMHEHUH — TIOIMMEPU3aIHsl U TTIOJIMKOH ICHCAITHSL.

[Nonumepnbie mMatepuansl. [lnacTMaccsl (TOJMATUIICH, TTONUIPONHIICH, TOTMBUHUIIXIIOPHI, TIOJIUCTHPOI, MOTMMETHIMETAKPHIIAT, MOTMKApOOHATHI,
MoJIMATHIEHTepedTaNaT). Y THIU3aIus U repepaboTKa TIIACTHKA.

DnacToMephl: HaTypalbHBIN KaydyK, CAHTETHYeCKIe KayayKy (OyTaueHOBBIH, XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypanbHBIE (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHe (KallpOH 1 JIaBCaH).

[onmmeps! cienuaabHOTO Ha3HaUYeHHS (TeIIoH, KeBap, SIEKTPONPOBOASIIIIE OJIUMEPHI, OMOpasaraeMble OJIUMEPEI).

OKcIepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB W MX NPEBPAllCHWil: 03HAKOMIJIEHHE C 00pa3laMH MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IIACTMACC, KaAy4yKOB, peIlIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHHe IIACTMACC U BOJIOKOHY.

Pacuérneie 3amaumn.

Haxoxnenue moinekynsipHol (OPMYJBI OPraHMYECKOTO COCJIUHEHHUSI 110 MAacCOBBIM JIOJSIM JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHUE
MOJIEKYJISIpHOW (POPMYJIbl OPraHUYECKOTr0 COSIUHEHMsS 1Mo Macce (00bEMy) MPOIYKTOB CrOpaHus, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB

8



peakuuun H/WIIH HUCXOOHBIX BCIICCTB, YCTAHOBJICHUC CprKTypHOP'I (bOpMYJ'II)I OpPraHn4yeCKoOro BEIIECCTBA Ha OCHOBE €ro XMMHYCCKHUX CBOMCTB HJIH CIIOCOOOB
MOJIy4YCHUA, OIMIPEACIICHUE JOJIU BbIXOJAa NPOAYKTA p€aKIIuKU OT TCOPETUYCCKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU U3YYEHUU OPraHUYECKON XUMUU B
10 xnacce OCYIISCTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOLIMX ©CTECTBCHHO- HAYYHBIX IMOHSTHUH, TaK W TMOHATUH, NMPUHATBIX B OTACIBHBIX MPEAMETaxX
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO-HAy4YHBIC TIOHATHS: SBICHWE, HAYYHBIH (DakT, THIOTe3a, TEOpHs, 3aKOH, aHaJW3, CHHTE3, Kilaccu(puKanus, HaOIOIeHHE,
M3MEpEeHHEe,PKCIIEPUMEHT, MOJIeTh, MOJECITUPOBAHHE.

du3mka: MaTepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, SHEPreTHYECKHH YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE
BelIecTBa, (YM3NUECKUE BETMIHHBI, EAMHHIIBI H3MEPEHIS, CKOPOCTh, SHEPTHS, Macca.

buonorust: knetka, opraHm3M, 3KOCHUCTeMa, Omocdepa, MeTaboNM3M, HACIEICTBEHHOCTh, aBTOTPO(QHBIA ¥  TeTepOTPO(HBI THIT MUTAHHS,
OposxeHue,

¢dorocunTes, JIbIXaHHE, Oenkw, YTIIEBOBI, JKUPBL, HYKJIEMHOBBIE KHCIIOTHL,()EPMEHTHI.

I'eorpadusi: mone3Hble HCKOMAEMBIE, TOIUIUBO.

Texnonorus: MUIIIEBBIE MPOAYKTEI, OCHOBBI paloOHaIBHOTO MUTaHHSA,MOOIINE CPEACTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbBI XMMHUM.

Atom. CocraB aTOMHBIX siep. XuUMHUeCKUH AmeMeHT. M3otonsl. CTpoeHne 3JeKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBBIE YMCIIA. DHEPreTHUYeCKUe
YPOBHH W TOYyPOBHH. ATOMHBIE opOuTanu. Kiaccupukaruss XAMAYECKHX 3JIEMEHTOB (s-, P-,d-, f-omementsr). Pacrpenenenue 37eKTPOHOB 10 aTOMHBIM
opOuTasiM. DIEKTPOHHbIC KOH(QUTYPALMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO IMEPHOJOB B OCHOBHOM U BO30YXJIEHHOM COCTOSHUH, 3JICKTPOHHBIC
KOH(UTYpaLUX HOHOB. DJIEKTPOOTPHUIIATEILHOCTD.

[lepuoanueckuit 3akoH u Ilepuoaudeckas cuctema xumuueckux snemMeHToB .M. Menneneesa. CBsi3p nepruoandeckoro 3akoHa u Ilepuonndeckoit
CHUCTEMBI XHUMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX UMHIIPOCTHIX M CJOKHBIX BEILIECTB 110 TPYIIaM ¥ NeproaaM. 3HaueHue nepuoaudeckoro 3akona J1.11. Menueneena.

XuMudeckast CBsi3b. BUIbI XUMHUYECKOW CBSA3M: KOBAJICHTHAsI, HOHHAS, MeTa/UIMYecKas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIN M
JIOHOPHO-aKIIEITOPHBIA. DHEPTHS U IIUHA CBs3H. [10IIpHOCTE, HAIIPABICHHOCTh MHACKHIIIIAEMOCTh KOBaJICHTHOU CBsi3u. KpaTHbie cBs3u. Bogopomnast CBs3b.
MesxMolieKyIapHbIE B3aUMOIEHCTBUSL.

BaneHTHOCTh M BaJeHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b JJIEKTPOHHOW CTPYKTYPBI MOJIEKYN C HX T€OMETPHYECKHM CTpOeHUEM (Ha Mpumepe
COCTMHEHHH JIEMEHTOB BTOPOTO TIEPHO/IA).



[IpencraBneHre O KOMIUIEKCHBIX coeAnHEHUsAX. COCTaB KOMIUIGKCHOTO HMOHA: KOMIUIEKCOOOpPa30BaTellb, JIMTAHIbl. 3HAYCHHE KOMIUICKCHBIX
coeauHeHuil.IIoHsITHE 0 KOOPIMHAITMOHHON XUMUHU.

BemecTBa MONEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. THIThI KPUCTAITHYECKUX PEIMETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsaTHe O AWCHEpPCHBIX cUcTeMaX. VcTuHHBIE pacTBOphL. IlpemcraBieHre O KOUIOMTHBIX pacTtBopax. CrocoOBl BBEIPAKECHHS KOHIICHTPAITHH
pacTBOpOB: MaccoBasi JOJid BEIIeCTBA B pPacTBOpPE, MOJISIpHAas KOHIIEHTpamus. HacblllieHHble W HEHACBHIIIEHHbIE PAacTBOPbI, PacCTBOPUMOCTD.
Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIeCTB. TpUBUANBHEIC HA3BaHHS OTICIBHBIX NIPEJCTABUTENICH HEOPTAaHUICCKUX BEILIESCTB.

Knaccudukamms XuMHYeCKUX peakndii B HEOPTaHMYECKOH M OPTaHWMYECKOW XMMHHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB; 3aKOH COXPAaHEHHUS U
MPEeBPAIICHUS SHEPTHH MTPH XUMHUYCSCKUX peakiusix. TernoBbie 3(h(heKThl XUMHUYSCKUX peakiuil. TepMOXUMUYECKUE YPaBHCHUS.

CKOpOCTh XMMHYECKOW PEaKINH, €€ 3aBUCHMOCTh OT Pa3IMIHBIX (PaKTOPOB.

['oMoreHHbIE U TeTEpPOTeHHBIC peakny. KaTtamu3 u KkaTaim3aTopsl.

OOpatnmble 1 HeoOpaTUMBIE peaknuu. XUMHYECKOoe paBHOBecwe. KOHCTaHTa XMMHUYEeCKOro paBHOBecHs. (DaKTOphI, BIUAIOMIAE Ha ITOJIOKEHUE
XUMUYCCKOIOpaBHOBECHA: TEMIIEpATypa, JaBJICHUC U KOHUCHTpAIUKU BCUICCTB, YHAaCTBYIOIIUX B PCAKIIUHU. HpI/IHHI/IH JIe IlaTense.

Onekrponutuueckas aucconuanus. CuibHbIe U cnadbie anekTponuThl. Ctenens aucconuanni. Cpeia BOAHBIX paCTBOPOB: KUCIOTHAS, HEHTpallbHas,
menouHas. Bogoponusiii nokaszarens (pH) pactBopa. ['maponus coneil. Peakiny noHHOTO OOMEHa.

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE pcaKkuu. Crenenp okuciaeHus. OKUCIUTENL U BOCCTAHOBUTEIND. HpO]_[CCCI)I OKHUCJIICHUA N BOCCTAHOBJICHUA.
Baxxnelinme OKACIUTENN U BOCCTAHOBHUTENN. METO SJIEKTPOHHOTO OaniaHca. DIIEKTPOJIN3 pACTBOPOB M PACILIABOB BEIICCTB.

OKCIEPUMEHTAILHBIE METOABl U3YYCHHS BEIIECTB W MX MPEBPAICHUN: Pa3IOKEHHE MEPOKCHIA BOIOPOaAa B MPHUCYTCTBUU KaTalu3aTopa, MOICITH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHAa, ONpESICHHE CPEeJbl PACTBOPOB C IMOMOIIBI0 HHAMKATOPOB, M3YUCHHUE BIIHMSHUS
pa3aUUHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOM PEaKIK U MOJI0KEHUE XUMHUUCCKOTOPaBHOBECHS.

Heopranuyeckasi Xumusi.

[Monoxenne HemetayuoB B [lepuoanueckoii cucreMe XHUMUYECKUX dmeMeHToB JI.M. MeneneeBa 1 0COOEHHOCTH CTPOCHHS WX aTOMOB. Dusnueckue
CBOMCTBA HEMETA/UIOB. AJUIOTPOIIHSI HEMETAJIOB (Ha MpUMEpe KUCIIopoa, cepsl, hochopa u yrieposa).

Bonopon. INonyuenue, ¢pusnyeckiue U XMMHUECKUE CBOMCTBA: PeakiMM C METAJJIaMH W HEMETaJlJIaMHM, BOCCTAHOBHUTEJIbHBIC CBOHCTBA. [ MIpHIIBI.
ToruBHBIE 2IEMEHTHI.

lamorensl. HaxoxneHwme B Tpupoie, CIOCOOBl TONydeHHs, (QU3MYecKne W XUMHYECKHe CBoicTBa. [‘amoreHoBomopozpl. Baxneiimue
KHCIIOPOJICOJIEpKAIINE COSAMHEHUsT rajoreHoB. JlabopaTopHble M MPOMBIINUICHHBIE CHOCOOBI IMONYyYEHHUS TaloreHoB. [IpuMeHEeHHEe TajJoreHOB M UX
COETMHEHUM.

Kucnopon, o3on. JlabopaTtopHble M MPOMBINUICHHBIE CHOCOOBI MOJMy4YeHHs Kuciaopona. (DPu3udeckne W XHMHUYECKHE CBOWCTBA M TPUMEHEHHE
KHCII0poJa 1 030Ha. OKCHIBI U IEPOKCHUIBI.
Cepa. Haxoxnenue B mpupoje, crocoObl HomyueHHs, GU3HUecKre U XuMuieckue cBoiictBa. CepoBogopoa, cynbhuabl. Oxcun cepoi(1V), okcun
ceprl(V]). CepHucTast u cepHasi KUCJIOTHI U X coyid. OCOOEHHOCTH CBOWCTB CEpHOU KUCIOTHL. [IpuMeHeHune cephl 1 €€ CoeTMHeHUH.
A3zot. HaxoxxneHue B mpupoje, crocoObl MoiydeHHs, (GU3nYeckue W XMMHUYECKHe CBOicTBAa. AMMHak, HUTpuAbL. OKcuAbl a3ora. A30THCTas H
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a30THas KHCIOTHI B uX coin. OcoOEHHOCTH CBOMCTB a30THOW KUCIIOTHL. [IpuMeHeHre a30Tau ero CoeIMHeHNH. A30THBIE y1OOpeHusl.

®dochop. HaxoxaeHue B mpupojie, CriocoObl MoydeHus1, GU3ndeckue u xummudeckue crorictsa. ®ochunsl u pochun. Oxcunst pocdopa, pochopras
kucinoTa u e€ conu. [Ipumenenne pocdopa u ero coequnennii. @ocopusie y1o0peHHs.

VYrnepon, HaxoxaeHHe B mpupoae. AUoTponHble Moaupukanuyd. Du3uueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX
yrnepogoMm. Oxcup yriepona(ll), oxcun yrmepoma(IV), yrompHas kucimora W e€ coiu. AKTUBHPOBAaHHBIA yrojib, agcopOuus. DysnepeHsl, rpades,
yriepoAHbIeHaHOTPYOKH. [IpuMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €T0 COCAMHEHHM.

Kpemumii. Haxoxmenne B mpupojie, CIOCOOBI IONydeHUs, (u3nveckne u xumudeckue cBoiictBa. Okcupn kpemamsa(IV), kpemHHEBas KHCIIOTa,
cwivkatel.[IpuMenenne kpeMHus u ero coenrHeHni. CTeKo, ero Nojay4yeHue, BUAbI CTEKIa.

[onoxenne mertamuioB B Ileproandeckoil cucreMe XMMHUYECKUX 3IeMEHTOB. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX O0O0JI0YEK aTOMOB METaJUIOB.
O6mue ¢pusudeckue cBoicTBa MeTayIoB. [IpuMeHeHre MeTaluIoB B OBITY U TeXHUKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUH psil HanpsbKkeHud MeTauioB. O0Iye crocoObInonydeHus METaJIJIOB: THIPOMETAILTYprus, MUPOMETAILTY prus,
anektTpoMetantyprus. [lonsTre o koppo3uu MeTayuioB. CriocoObl 3aIUTHL OT KOPPO3HH.

OOmas xapaktepucTuka MetauioB |A-rpynmnsl [lepuomuyeckoii CUCTEMBbI XUMHUUECKUX JIEMEHTOB. HaTpuii ¥ kanuii: mojydeHue, QU3UYCCKUE U
XMMHYECKHE CBOWCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Obmas xapakrepuctrka MetaioB ||A-rpymmsr [leproamueckoil cHCTEMBIXUMUYECKIX 3JIEMEHTOB. Marauii U KallbIuil: MoirydeHue, (Gu3ndeckue u
XMMHUYECKHE CBOHCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U MX COeAMHEHNH. JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHeHMUsL.

AJFOMUHMIA: TTOTy9eHne, PU3NIecKne U XUMUIECKIE CBOMCTBA, MPUMEHEHHUE TPOCTOTO BEIIECTBA U €T0 coeAnHEeHU. AM(]OoTepHBIe CBOIICTBA OKCHIA
Y TUAPOKCHAA ATFOMUHHS, TUAPOKCOKOMIUIEKCHI aJIFOMUHHS.

OOmias xapakTepucTHKa MeTaJuIoB 1o0ouHbIX noarpynin (b-rpynmn) Ileproandeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB.

dusznyeckre W XMMUYECKUE CBOHCTBa XpoMma M ero coeauHeHui. Oxcunel u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u
JUXPOMAThI, UX OKUCIIUTENbHBIE CBOMcTBA. [lomyueHne n npuMeHeHne Xpoma.

dusuveckre W XUMHMYECKHE CBOWCTBA MapraHia M ero coenuHeHuwil. Baxkueimme coemmnenus mapranna(ll), mapranma(IV), mapranna(VI) u
mapranna(VIID). IlepmanranaT kanus, ero OKUCIUTEIbHBIE CBOWCTBA.

dusnveckre W XUMHUYECKHE CBOWCTBa keneza W ero coefmHeHuid. Oxcuapl, ruapokcunsl u comu xeneza(ll) w xemesa(Ill). Ilomydenue u
MPUMEHEHHUE KeJle3au €ro CIUIaBOB.

dusnyeckre 1 XUMUYECKHE CBOiicTBa Meau U e€ coearHeHnid. [lomyyeHne u npuMeHeHne Meu 1 €€ COeAMHeHNH.

luuk: monmydyenue, pU3MUECKUE W XUMHYECKHE CBOMcTBAa. AMQOTEpHBIE CBOMCTBA OKCHIA W THIPOKCHIA LUHKA, TMAPOKCOKOMIUIEKCHI IIMHKA.
[IpyMeHeHneHKa U €ro COETUHEHNH.

OKcIepUMEHTAIbHBIE METO/IbI M3YUEHHsI BEILIECTB U UX MPEBpallleHHid: n3yuyeHne o0pas3loB HeMETaJUIOB, ropeHne cepsl, pocdopa, xenesa, MarHus B
KHCJIOpOJie, HM3YYEeHHE KOJUIEKUMH «MeTaulbl M CIUIaBbl», B3aUMOACUCTBHE WICJOYHBIX M IIEJIOYHO3EMENbHBIX METAIOB C BOJOH (BO3MOKHO
WCTIONBb30BaHUE BUAEOMATEpHANIOB), B3aMMOJEHCTBHE LIMHKA M KeJie3a C PacTBOPaMU KHMCIIOT M IIENIOYEH, KaueCTBEHHBIC PEakIUH Ha HEOPraHUYEecKHe
AQHWOHBI, KaTHOH BOAOPOAA M KAaTHOHBI METAJIJIOB, B3aUMOJEHCTBHE THAPOKCHIOB ATIOMUHHMS M LIMHKA C PACTBOPAMHU KHUCIOT W IIENOYEH, pelleHue
9KCIEPUMEHTAIBHBIX 33Ja4 10 TeMam
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«Tamorensry, «Cepa u €€ coequHeHHS», «A30T U ¢Gochop U UX COCAMHECHUNY,
«MeTaTsl TIaBHBIX TOATPYI, «MeTalTsl TOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xuMuu B oOeCHeUEeHUM YCTOWYMBOTO Pa3BUTHs 4YeloBeuecTBa. [IOHATHE O HAydHBIX METOJNAX IO3HAHUS M METOJOJOTUH HAy4YHOTO
uccienoBanus. Hay4Hble TPUHIUIIBI OPTaHU3aIUU XUMHYECKOT0 TTPOU3BOACTBA. [IpOMBINIIIICHHBIE CITOCOOB! MOJTYYEHUST BAKHEHIIIUX BEUISCTB (Ha pUMepe
MPOU3BOACTBA aMMHAaKa, CEPHOW KHCIOThI, MeTaHona). [IpoMbIluieHHBIE CIOCOOBI IOJIYYEHUS METAUIOB U CIUIABOB. XHMHYECKOE 3arpsi3HCHHE
OKpY>KaroIIeH Cpeibl M €ro MOCHeACTBY. Posib XuMuM B 00eCTICUeHUH SHEPTreTHUECKON 0S30MacHOCTH.

XumMmus u 300poBbe uesoBeka. JIekapcTBeHHbIE cpeAcTBa. [[paBuiia HCoabp30BaHuA JIEKAPCTBEHHBIX TPeENapaToB. Poiib XMMHUM B pa3BUTUH MEIULIHBI.

X¥MMUS MU OCHOBHBIE KOMIIOHEHTHI, TUIIEBEIE 100aBKH. Posik XuMuu B 00ecriedeHNH MHIIeBOH 0€301acHOCTH.

KocmeTrnueckue u mapgroMepHbie cpeacTBa. beitoBas xumus. [IpaBuna 6€30MacHOr0 MCIIOIB30BaHUs MTPENapaToB ObITOBOW XUMHUU B TIOBCEIHEBHOMN
KH3HU.

XWMUS B CTPOUTENHCTBE: BAXKHEHIITNE CTPOUTENBHBIE MaTepUabl (LIEMEHT, OETOH).

Xumust B CeNbCKOM Xo3siicTBe. OpraHuueckre W MuHepanbHble ynoOpeHus. CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKH, CTEKIO,

KepaMHKa.

Marepuainsl A 31eKTpoHUKH. HaHOTeXHOI0THH.

Pacuérnsie 3anaumn.

Pacuérel: Maccel BemiecTBa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIHMYECTBY BEIECTBA, MAacce WIH OOBEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU
BEIIECTB, Macchl (00BEMA, KOMMUECTBA BEHIECTBA) MPOILYKTOB PEAKIUH, €CIIM OJHO M3 BEUIECTB UMEET NMPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
NpOAYKTa pEeaKklMy, €CJIM OJHO M3 BELIECTB JAHO B BUJIE pacTBOpa C OIPEIEIEHHON MacCOBOM JI0JI€H PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU U
MOJIS[pHOfI KOHOCHTpAalMK BEUICCTBA B PACTBOPEC, J0JIM BhIXOAa MPOAYKTA p€aKIIUK OT TCOPETUYCCKHU BO3MOXKHOTIO.

MeXIpeIMETHBIE CBSI3H.

Peanuzanust MexIpeMeTHBIX CBSI3eH MpH M3ydeHuH oOmiell W HeopraHWveckoW XxumuH B 11 Kilacce ocylecTBISIETCSl Yepe3 HCIOJIb30BaHHE Kak
00IINX €CTECTBEHHO-HAYUHBIX MMOHATHUH, TaK U NOHATHH, IPUHATHIX B OTACIBHBIX IPEAMETaX eCTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmye ecTecTBEHHO-HAYYHbIE MOHATHS: SIBICHHE, HAyYHBIH (DakT, THIOTE3a, TEOpHs, 3aKOH, aHaJM3, CHHTE3, KiIacCU(pHUKalWs, IepHOAUIHOCTD,
HabJroneHne, N3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJCIMPOBAaHHE.

®dusuka: MaTepusi, MUKpPOMHpD, MAKpPOMHp, aTOM, JJIEKTPOH, NPOTOH, HEHTPOH, MOH, M30TONBI, PaJHOAKTUBHOCTb, MOJEKYJA, SHEPTreTHUECKUI
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WICalIbHBINA ra3, GU3MUECKHe BEIHMYUHBI, OUHUIBI U3MEPEHHs], CKOPOCTh, YHEPTHS,
Mmacca.

Buonorus: knerka, opraHusm, skocuctema, Ouocdepa, MeTaboIu3M, MaKpO-U MHUKPOIIEMEHTHI, OCJIKH, XKHUPBI, YTIEBOIbI, HYKIEHHOBBIE KHCIOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK IHEPTUN B IKOCHCTEMAX.

I'eorpacdusi: MuHEpaNbl, TOPHBIE TOPOABI, TOJIE3HBIE HCKOMTAEMBIE, TOIUINBO, PECYPCHI.

TexHosnorua: XuMHYECKas TPOMBIIIIEHHOCTb, METAJUTypIusl, CTPOUTENBHBIE MAaTepUaNIbl, CEIBCKOXO3AHCTBEHHOE IPOM3BOACTBO, IIHILEBas
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MMPOMBIIIJICHHOCTbD, (bapMaHeBTI/I‘lCCKaﬂ MPOMBIIIIJICHHOCTD, IMMPOU3BOJACTBO KOCMETUYCCKUX
nperaparos, IIPOU3BOJICTBO KOHCTPYKIMOHHBIX Mare€pualiosB, OJICKTPOHHAAIIPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'H.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHWWHA YTJIVBJIIEHHOM YPOBHE CPEJJHET'O OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CUCTEMHO-AEATENFHOCTHBIM [IOJIX0A0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS NIPEIMETa «XUMHUA» HA YPOBHE CPETHETO
obmiero o0pa3oBaHUsl BBIACIIEHBI CIEAYIOIINE COCTABILIIOIIME: OCO3HAHHE OOYHYAIOIIMMHCS POCCHUICKON TIPakAAaHCKOW HAECHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CAaMOONpPENCNICHHIO; HaJIMyhMe MOTHMBAMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTH OOydaromuxcs
PYKOBOJCTBOBATbCS NMPHHATHIMH B OOILIECTBE NpaBWIaMH M HOPMaMH HOBEACHUS; HAIMYME NPABOCO3HAHMS, SKOJIOTHYECKOW KYJIbTYPHI; CIIOCOOHOCTH
CTAaBUTh LIEH U CTPOUTHKU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE PE3YNILTAThl OCBOCHHUS TpeAMETa «XUMHs» OTPakaloT cpOpPMUPOBAHHOCTH ONBITA MO3HABATEIBHONH M MPAKTHUECKOH NESTEIHHOCTH
00yJaroLuxcs B MpoLecce peaan3anny 00pa3oBaTeNbHON e TeIbHOCTH.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS IpeaMeTa «XHUMHUS» OTpa)xaroT c(OPMUPOBAHHOCTH OIBITA ITO3HABATEILHONW M MPAKTUYECKOW AEATENBLHOCTH
00yJaromuxcs B poLecce peaan3aui 00pa3oBaTeIbHON 1EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaAaHCKOro BOCIUTAHNA!

OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NIPaB M 00s3aHHOCTEH,yBaXKEHHUS K 3aKOHY U MPAaBONIOPSIKY;

HPEACTABJICHHS O COLMAIIBHBIX HOPMAX U NPABWIAX MEXIJIMYHOCTHBIX OTHOIIEHUN B KOJUIIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIESITETLHOCTH NPU CO3JaHUH YUIEOHBIX MPOEKTOB, PEHICHUH YUeOHBIX U IO3HABATEIHHBIX 33124, BBITOTHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTYMEHTHI JPYTHX MPH aHaJIN3e Pa3IndHbIX BUAOB YUeOHOH NesITeIbHOCTH;

2) MATPUHOTUYECCKOI'O BOCIIMTAHUSA

HEHHOCTHOT'O OTHOHICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICIUTO OTEUYECTBEHHOI XHUMHWU,

YBAXCHUA K IPOUECCY TBOPUCCTBA B obmactu TCOPUHU U MPAKTHUYCCKOTO IMPUJIOKECHUA XUMHWHU, OCO3HAHUA TOT'O, YTO AAHHBLIC HAYKH C€CTb PE3YyJIbTaT
JJINTCIIBHBIX Ha6JHOJICHI/II\/’I, KPOITOTJIMBBIX OKCIEPUMEHTAJIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TPpyda YLIéHI)IX " IIPAKTHUKOB,

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B TIOJYYCHHHM M TMOCIEAYIONIEM aHaiu3e WHGOpPMAIMH O TEePEJOBBIX JOCTIDKEHUSX COBPEMEHHOUN
OTE€YECTBEHHON XUMHHU;

3) AYXOBHO-HPABCTBCHHOT'0 BOCIIUTAHUS:

HPAaBCTBCHHOT'O CO3HAHUS, 9TUYCCKOI'O ITOBCACHUA;

CIIOCOOHOCTH OIICHUBATHL CUTyallHd, CBA3AHHBIC C XMMHUYCCKHUMU SABJIICHUAMU, U IPUHUMATH OCO3HAHHBLIC PCHICHUSA, OPUCHTUPYACH Ha MOPAJIbHO-
HPAaBCTBCHHBLIC HOPMbI U ICHHOCTH;
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TOTOBHOCTH OLICHHBATh CBOE ITOBEICHHE M TMOCTYIIKK CBOUX TOBEIpPIH.ICfI C TIO3UIIHH HPABCTBCHHBIX U IIPaBOBBIX HOPM H C y‘IéTOM OCO3HaHuA
MOCJIEICTBUI MOCTYIIKOB;

4) ¢opMupoBaHus KyJIbTYPHI 310POBbSI:

MMOHMMaHUS [IEHHOCTEH 37I0POBOTO U 0E30MacHOTO 00pasa JKW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIrOIeHUs TIpaBUI 0€30MaCHOTO OOpAaICHHS C BEIIECTBAMU B OBITY, TOBCEIHCBHOM KU3HU, B TPYI0BOM JCATEIBHOCTH,

MMOHMMAHUS IICHHOCTH MTPaBUJI UHAUBUYaThHOTO U KOJUICKTHBHOTO 0€30IaCHOTO TIOBEJICHHSI B CUTYAIIVSIX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIFOICH;

OCO3HAHUS MTOCIIEJICTBUI U HENPUATHS BPETHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOT OIS, HAPKOTUKOB, KYPEHHUSI);

5) TpynoBoro Bocnutanus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO'HCCHCI[OBaTCHBCKOI>'I JACATCIBHOCTH, O6H1€CTB€HHO HOJ'Ie3HOI71, TBOp‘-IeCKOfI U JApyrux BUIAX
JeSITEBHOCTH;

YCTAHOBKY Ha aKTUBHOE YYacTHe B PELICHUH MPAKTUYECKUX 3a1a4d COLMAIBHON HAIIPaBICHHOCTH (B PaMKaX CBOETO KJlacca, IIKOJIBI);

WHTEpeca K MPaKTHYECKOMY H3YUYeHHUI0 podeccuii pa3TuyHOro pojia, B TOM YKCIIe Ha OCHOBE IPUMEHEHUSI IPEAMETHBIX 3HAHUHN 110 XUMHUU;
YBXKCHUS K TPYAY, JIOISAM TpyJa U pe3ybTaTaM TPYAOBOH NesATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJILHON TPacKTOPHU
oOpa3oBanus, Oymymiedl mpodeccnr W peanu3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XHMMUH,

WHTEPECOB M MOTPEOHOCTEH 001IecTBa;

6) 3KO0JIOTHY€CKOr0 BOCTIUTAHUSA:

AKOJIOTHYECKH TENIeCO00Pa3HOr0 OTHOMIEHHUS K MPHUPOJE KaK UCTOYHHKYCYIECTBOBAHUS )XKM3HH Ha 3eMIIE;

MMOHMMAaHUs TJI00aILHOIO XapakTepa SKOJIOTMYSCKUX TPO0JIeM, BIUSHUIIKOHOMHUYECKUX MIPOIIECCOB HA COCTOSIHUE MTPUPOTHOM U
COLMAJIbHOM CpEJIbl;

OCO3HAHHMS HEOOXOMMOCTH MCIIOIBb30BAHUS JOCTHHKEHHI XUMUH ISl PEIICHHUS BOTIPOCOB PAllMOHAIBHOTO TIPHPO/IOTIONB30BAHNS;

AKTHUBHOTO HENPUSTHS JCHCTBUH, MPUHOCAIINX Bpel OKPYKAIOLICH MPUPOITHON cpelie, yMEHUs TPOTHO3MPOBATh HEOIATONPHUSITHBIE KOJIOTHIECKUE
MOCJICACTBUA MPEATTIPUHUMACMBIX HeﬁCTBHﬁ " IIpEaOTBpaIlaTh UXx;

HAJIMYHUS Pa3BUTOTO DKOJIOTMYECKOTO MBIIUICHHS, YKOJOTHYECKOH KYJIBTYpBI, OIBITA JESTENFHOCTH AKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MM B TO3HABATEILHOM, KOMMYHUKAaTUBHOM M COIIMAIBLHOM NPaKTHUKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO NPOTHBOCTOSTH HJCOJIIOTHU
xemodobduu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH;

MOHUMAaHHUS CIEUU(PHUKH XMMHUH KaK HAayKH, OCO3HaHHs €€ poid B (OPMHUPOBAHMU PALHOHAIBLHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM LEIOCTHOTO
IpeacTaBiIeHus] 00 OKPY’KaIOIIeM MHUPE Kak O €MHCTBE MIPUPOIBI M YEJIOBEKa, B IIO3HAHUN NPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHNH MPpo0IeM COXpaHEeHHUs
MIPUPOTHOTO PaBHOBECHS;

yOexxIEHHOCTH B 0c000# 3HAYMMOCTH XUMHH JUII COBPEMEHHON UBHIM3AIMU: B €€ TyMaHHUCTUUECKOW HAIPaBICHHOCTH U BaYKHOM POJIM B CO3AaHUM
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HOBOI1 06a3bl MaTepHaNbHOW KYJIBTYpHI, B PEIICHHN TJI00aJbHBIXMPOOIEM YCTOHYNBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTeTHUECKON, TUILIEBON U
HKOJIOTHUECKON 0e30MacHOCTH, B Pa3BUTUH MEAWIMHBI, 00ECIICUEHHH YCJIOBHH YCICHIHOTO TPyJda M IKOJOTMYECKH KOM(MOPTHOH JKW3HU Ka)KIOTO 4JeHa
o011ecTBa;

€CTECTBCHHO-HAyYHOW TPAMOTHOCTH: IIOHMMAHHUS CYIIHOCTH METOAOB IIO3HAHHS, HCIONB3YEMBIX B ECTECTBEHHBIX HayKaX, CIHOCOOHOCTH
UCTIONH30BaTh IMOJy4aeMble 3HAHMS JUIS aHain3a M OOBSCHEHMS SBICHHH OKPY)KAIOIIEr0 MHpPAa M MPOUCXOISNIMX B HEM H3MEHEHUH, yMEHHS NelaTh
000CHOBaHHBIE 3aKITIOYCHUS HAOCHOBE HAyYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX C LEJIBIO ITOYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIB30BAaTh XMMHUYECKNE 3HAHMS JUTS PEIICHHS TPOOIEeM B peabHbIX )KU3HEHHBIX CUTYaIHX;

MHTEpeca K HO3HAHUIO, HCCIIEI0BATEIbCKOM JICSITEIEHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO W CaMOOOPa30BaHHMIO, K AKTHBHOMY IIOJyYCHHIO HOBBIX 3HAaHHWH 10 XHMHH B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

HWHTEepeca K 0COOSHHOCTSM TPy/la B pa3UIHbIX cepax nmpodeccnoHaIbHON AeSITETHHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPaMMBbI IO XUMHUH Ha YPOBHE CPEAHEro o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC 7151 (POPMHUPOBAHUSI MHUPOBO33PEHHS OOYYAIOIIMXCS MEXKIUCIHUIUIMHAPHBIE (MEKIpPEAMETHBIE) OOIICHAayYHbIE MOHSATHS, OTPa)kKarole
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA M CIEUU(UKY METOJIOB TIO3HAHMUSI, HCIIONIb3YEeMBIX B €CTCCTBEHHBIX HayKax (MaTepws, BEIIeCTBO, SHEPIHUs, SBJICHHUE,
mpoliecc, cUcTeMa, Hay4HbIH (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeOoBaHUE, HAOIIOJICHHE, M3MEpPEHHE, DKCIEPUMEHT U
ApyrHe);

yYHUBEpCalbHbIe y4eOHbIE JIelcTBUS (MTO3HABATeNbHbIE, KOMMYHUKATUBHEBIE, PETYIISITUBHBIE), oOecreunBatonne GopMHpOBaHUE (HYHKIIMOHAIBHOM
TPaMOTHOCTH U COIIMAITBHON KOMIIETEHIIH 00yYaroIIXCsl;

CIIOCOOHOCTH 00yJaroIuxcs HCIIOJIB30BaTh OCBOCHHBIEMEX IUCLIMILIMHAPHBIEC, MUPOBO33PEHUECKHE 3HAHUS U
YHHBEpcaJbHbIe yueOHbIE ICHCTBUS B O3HABATEINBHON U COIUANBHON TIPAKTHKE.

MerTanpeaMeTHbIe Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHHBEPCAIbHBIMU YYEOHBIMU IO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH H PEryJIsSTUBHBIMU
JIEUCTBUSIMHU.

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBLIC y‘leﬁﬂble I[eﬁCTBHH

1) 0a3oBble Jornyeckue AeiicTBUA:

CaMOCTOSITEIBHO (POPMYITHPOBAThH U aKTYAIN3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENETATh LEIH ACSITETHHOCTH, 3aJaBasi MmapamMeTpbl M KPUTEPUH HX JTOCTHKEHHS, COOTHOCHTH PE3YNIbTaThl JIEATEIIEHOCTH C TOCTaBICHHBIMH
LEISIMH;

WCIIONb30BaTh TPU OCBOSHHHM 3HAHWW MPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATh XapaKTepHbIE NPU3HAKH IOHATUHA W YCTaHABJIUBATH WX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIONIUE MMOHSATHS [T OOBSICHEHHSI OTACIBHBIX (DAKTOB U SIBIICHUM;

BBIOMpATh OCHOBAHUS Y KPUTEPHUHU IS KIIACCH(DHUKAIMY BEIIECTB U XUMUYECKUX PEAKIIUN;
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yCTaHaBIUBATh MPUUUHHO-CIICJICTBEHHBIEC CBSI3U MEXKY N3YYaCMbIMHU SIBICHUSIMH;

CTPOUTH JIOTHYECKHE pacCyX/IeHus! (MHAYKTUBHBIC, IEAYKTUBHBIC, TI0 aHAJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PacCMaTPHUBAaEMbIX
SIBIICHUSX, (DOPMYIIMPOBATH BHIBOABI M 3AKITFOUEHUS;

MIPUMEHATH B MPOIIECCe MO3HAHMS HCIOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, PeoOpa3OBEIBATh MOJIEIbHBIE TPEIACTaBICHUSI —
XIMHYECKUH3HAK (CUMBOI) dJI€MEHTa, XUMUdecKas (opMyia, ypaBHEHHE XUMHIUECKOi

pCakuun — Ipu PEHICHUU y‘le6HI)IX MO3HAaBATCIIbHBIX W MPAKTUYCCKUX 3adad, NPUMCHATL HA3BAHHBIC MOJACJIBHBLIC MNPCACTABIICHUA JIA BBISABJICHUS
XapaKTCPHBIX MPHU3HAKOB U3YYa€MbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a3oBble HccieI0BaTeIbCKUeE JeCTBUSA:

BJIaACTbH OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHUA BEIIECCTB U XUMUUYCCKUX peaKHHﬁ;

(hopMymupoBaTh TENW W 3aJa4d HWCCIEIOBAaHHWS, WCIIONB30BAaTh TOCTABICHHBIC U CAMOCTOSITETHHO CGHOPMYIHMPOBAHHBIE BOMPOCH B KadeCTBE
WHCTPYMEHTA IMO3HAHUS 1 OCHOBBI JIJIs1 YOPMHUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPAaBUIILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BJIaACTh HaBbIKAMH CaMOCTOSATCIBHOI'O INNIAHUPOBAHUA U IMPOBCACHUA YUCHHUYCCKUX SKCIICPUMCHTOB, COBCPIICHCTBOBATH YMCHUA Ha6JIIOI[aTI: 3a
XOZOM TPOIIecca, CaMOCTOSATENFHO MMPOrHO3UPOBATH €r0 pe3ysbTar, (GopMyarpoBaTh 00OOIIECHHS W BBIBOJBI OTHOCHTEIHLHO JOCTOBEPHOCTH PE3YJILTATOB
HCCJICIOBAHNUS,COCTABIATH 000CHOBAHHBINM OTYET O MPOJICIIAHHOM paboTe;

MpuoOpeTaTh OMBIT YYCHUYECKOH HCCIIeNOBATENIBCKOW U MPOEKTHOH NESITENbHOCTH, MPOSBISATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IMOUCKY METOJ0B PCIICHNA NPAKTUYCCKUX 3a/]ad, IPUMCHCHHNIO PA3JIMYHBIX METOA0B IIO3HAHMA.

3) pa6ora ¢ unpopmanueii:

OPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX MH(pOpManuu (HayyHO- MOIYJSIpHAs JUTEpaTypa XMMUYECKOro COJEp)KaHus, CHPaBOYHbBIE 1OCOOuS,
pecypcel MHTepHeTa), aHaNMM3UpOBaTh WHPOPMAIMIO PA3IMYHBIX BHIOB W (OpM TMpEJCTaBICHUS, KPUTUYECKHA OLEHHBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUHBOCTb;

(hopMynHpoBaTh 3apOCHl U MPUMEHSTH Pa3JIMYHbIE METOMBI IIPH MOUCKE M 0TOOpe MHGOpMannu, HEOOXOAUMON AJISl BBIIOJIHEHUS YUeOHBIX 3a7ad
ONpEAENEHHOTO THIIA;

nproOpeTaTh ONBIT UCTIOJIB30BaHUS HH)OPMAIIMOHHO-KOMMYHHKATUBHBIXTEXHOJIOTHH U Pa3IUYHbIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BEIOMPATh ONTHMANIbHYIO (hOpMY TIpeICTaBICHHsI HHPOPMAIUH (CXEMBI, TpaQUKH, IUarPaMMBbI, TA0JIUIBI, PUCYHKH U JIPYTHE);

WCIIONb30BaTh HAYYHBIH S3bIK B KayeCTBE CpEACTBa NpH paboTe ¢ XUMHYECKOH WH(pOpMaluei: NPUMEHATh MEXNpeIMeTHble ((pusndyeckue u
MaTeMaTHYEeCKHe) 3HaKU U CUMBOJIBI, OPMYJIbI, a00peBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIHNYCCKUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHnKaTHBHBIE yHUBEpCAJIbHbIE yYeOHbIe AeiCTBHUS:
3aJ]aBaTh BOIPOCHI M0 CYIIECTBY 00CYX/1aeMO TEMbI B X0JI€ IMAJIOTa W/ WINANCKYCCHH, BHICKAa3bIBATh WJIeH, (DOPMYITHPOBATH CBOH MPETIOKESHHUS
OTHOCUTEIBHO BBIMIOJIHEHUS MIPEAI0KEHHON 3a/1a4H;
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BBICTYyIIaTb C Hpe3eHTaHHCﬁ PE3YJIbTAaTOB IMO03HaBaTCIbLHOMN ACATCIIbHOCTH, MOJYUYCHHBIX CaMOCTOATCIIBHO HJIM COBMCECTHO CO CBCPCTHHKAMMU IIPpHU
BBITTOJIHCHUUN XUMHUYCCKOI'0 3KCIICPUMCHTA, HpaKTH‘-ICCKOﬁ pa6OTLI 10 HUCCJICOOBAHHUIO CBOMCTB HU3y4aCMbIX BCIHICCTB, pCain3allvin yqe6H0r0 IMpOCKTa, U
q)OpMyJ'II/IPOBaTI) BBIBOJBI 11O pE3yJIbTaTaM HpOBeI[éHHI)IX HCCIIeIOBaHUMN HyTéM corjiaCoBaHHusA H03I/IHPII>'I B X0A€ 060y)KI[CHI/I$[ 1 00MEHa MHEHUSIMH.

PeryasiTuBHBIC yHHBepcalbHbIe Y4eOHbIe eliCTBHA:

CaMOCTOSATEIBHO IUIAHUPOBATh U OCYILIECTBIATh CBOIO IO3HABATENIBHYIO NEATEIBHOCTD, ONPEAEIAsd €€ el U 3a4a4i, KOHTPOJIUPOBATh U IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBAThH MpeIiaraeéMblii aqrOpUTM JACHCTBUN NPH BBIMOJHEHWH YUYeOHBIX W HMCCIEAOBATENbCKHX 3ajad, BbIOMpaTh Hamboiee
3¢ GEKTHBHBIN CMIOCO0 UX PEIICHHUS C YUETOM MMOTyYSHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKUX PEaKIIHSAX;

OCYILECTBIIATh CAMOKOHTPOJb JEATCIIBHOCTA HA OCHOBE CaMOAHAaIN3a U CAMOOLCHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpeamerHble pe3yabTaThl OCBOCHHUS MPOTpaMMbl MO XUMHH Ha yriIyONEHHOM YpPOBHE Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHsS BKIIOYAIOT
cnenupuuecKue s y94eOHOTro npeaMeTa « XUMuUs» HaydHbIC 3HAHUS, YMEHUSI U CIOCOOBI ACUCTBHI IO OCBOCHHUIO, MHTEPIPETALMU U MpPeoOpa3oBaHHIO
3HAHUM, BUABI AEATEILHOCTHIIO MOJYYESHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHWN B Pa3IMYHBIX YUEOHBIX CUTYALMAX, a TAK)KE B PEasIbHBIX KU3HEHHBIX
CUTyalUsIX, CBSI3aHHBIX C XMMHEN. B mporpamMme 1o XMMHUM MIpeIMETHBIE PE3YNbTAThl IPEICTABICHBI 10 TOJIaM U3yUYCHMUS.

10 k1Aacc

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHnudeckas XUMHsD) OTPaKaroT:

c(OPMHUPOBAHHOCTD MPEACTABICHUI: O MECTe W 3HAUYEHHUHM OPraHWYECKOW XMMHUHM B CHUCTEME €CTECTBEHHBIX HayK W €€ posin B obOecreueHuH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHHU MPOOJIEM 3KOJIOTUYECKOH, IHEPreTUIeCKOH 1

MUIIeBOH O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHWM HOBBIX MAaTE€pPHaJiOB, HOBBIX HCTOYHHUKOB JSHEPrHH, B OOECIEUEHHH PaIMOHAIBLHOTO
MPUPOAOTIONB30BaHMS, B (POPMUPOBAHUU MHPOBO33PEHUSI U OOIEH KyJIbTYphI YEJIOBEKA, a8 TAKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/I0POBBIO U IPUPOJHOM Cpeie;

BIIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIArAIOIINE MOHITHA — XMMHUYECKUI DJIEMEHT, aTOM, SIPO U DJIEKTPOHHAS
oboyiouka atoma, S-, P-, d-aTOMHbIC OpOMTAIM, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aToMa, THOPUAM3AIMs aTOMHBIX OpOWTajel, MOH, MOJICKYIa,
BaJICHTHOCTbH, 3JIEKTPOOTPHIATEIHHOCTh, CTEIIEHb OKHCIEHHS, XWMHUYecKass CBA3b, MOJIb, MOJIIpHAas Macca, MOJSIPHBIM OO0BEM, YIIIEPOJHBIA CKeleT,
(YHKIMOHANBHAS TPYIIA, paluKkall, CTPYKTypHBIe (opMynbl (pa3BEpHYThIC, COKpaIEHHbBIC, CKEIETHBIE), U30MEPHs CTPYKTYpHAas W MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKas), N30MEPbl, TOMOJOTHUECKUN P, TOMOJIOTH, YTJI€BOAOPOIBI, KUCIOPOI- U a30TCOAEpKAIINE OPTaHMYECKHUE COeTUHEHMS,
MOHOMED, IMOJIUMEDP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCAMHEHHS; TEOpWH, 3aKOHBI (mepuonmueckuii 3axkoH J[. M. MenneneeBa, Teopus
CTpOEHHS OpTraHM4ecKux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPAIIEHUS SHEPTHH MPU XUMHUECKUX
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peakiusax), 3aKOHOMEPHOCTH, CUMBOJIUYCCKUN S3bIK XUMUHM, MHUPOBO33PECHUYCCKUE 3HAHUS, JIS)KAIUE B OCHOBE MOHUMAaHMs MPUYMHHOCTH M CHUCTEMHOCTH
XUMHYCCKUX SIBJICHUI; MPEICTABICHUS O MEXaHU3MaX XUMHUYECKUX PEaKIUi, TS PMOJAUNHAMUYCCKUX M KMHETHUYCCKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O
B3aMIMHOM BJIMSIHUU aTOMOB W TPYIIIl aTOMOBB MOJICKYJIaX (MHIYKTHBHBIN U Me30MepHbIN 3¢ ekThl, opueHTanThl | u I poaa); pakTomorudeckue cBeacHUsI
0 CBOICTBax, COCTaBe, MOJyYCHUH U OC30IMaCHOM HCIOJIH30BAaHUM BOKHEHININX OPTraHHMYECKUX BEUISCTB B OBITY M MPAKTHUECKOU JEATSILHOCTH YeI0BEKa,
OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO IPOU3BOJICTBA (Ha MPUMEPE MPOU3BOACTBA METaHOa, IepepaboTKu He(hTH);

c(hOpPMUPOBAHHOCTh YMCHHMIA: BBISBIIATH XapaKTCPHBIC MPHU3HAKU TOHITHH, YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE
TIOHSATHSI TPU OMTUCAHUU COCTaBa, CTPOCHUS M CBOWCTB OPraHUYECKUX COCTUHCHUI,

c(hOpMUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTABIICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (opMYyT
OpPraHUYECKUXBEINECTR;

COCTABIIAITh YPABHCHHSI XUMHUYCCKUX PEAKIUM M PACKPBIBATH UX CYINTHOCTh: OKHCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIHIA MOCPEICTBOM COCTABICHHUS
3JIEKTPOHHOTO OallaHca 3TUX PEeaklui, peakiuii HOHHOrO0 0OMEeHa MyTEM COCTABIICHHS UX TOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BEIIECTB I WLTIOCTPALMU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHUPOBAHHOCTDh YMEHHH: yCTAaHABIMBATH INPUHAUICKHOCTh U3YYEHHBIX OPIaHUYECKUX BEIIECTB IO MX COCTABY M CTPOCHMIO K ONpeneIEHHOMY
KJlaccy/Tpynie coeluHEeHUH, naBaTh UM Ha3BaHMs 1o cuctemarndeckoil HomeHknatype (IUPAC) u npuBoAuTs TpUBHANIbHBIC HA3BAaHUS AJSl OTACIBHBIX
Ipe/ACTaBUTENCH OPraHUYeCKUX BEINECTB (ITHICH, ALETWIEH, TOJyols, IVMIEPHH, STHICHIVIUKONb, (eHOod, (opManbIerui, aleTaabIerui, aueToH,
MypaBbHHAsI KUCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAS, TTaJIbMUTHHOBASI KHCIOTHI, TIMIWH, alaHuH, MallbT03a, PPYKTO3a, aHUIINH, JTUBHHWUI,
W30IPEH, XJIOPOIIPEH, CTUPOJ U IpyTHe);

c(OPMHUPOBAHHOCTb YMEHHS OTPENENISATh BUJ XUMHUYECKOH CBSI3M B OPraHWYECKHUX COCJAWHEHUSX (KOBAICHTHAsh W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOZHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHSTH IOJIOKECHUSI TEOPHUH CTPOSHHsI opraHuuecknx BemiectB A. M. BytnepoBa mist oObsicHEHUS 3aBUCHMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTb YMEHHUM XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA THUIIMYHBIX NPEICTABHUTENICH pa3iIMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: aJKAaHOB, LUKIOATKAHOB, AJIKEHOB, ANKAJUECHOB, AJIKWHOB, apOMAaTHYECKHX YIJIEBOAOPOIOB, CIHPTOB, aJbIECTHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX M CJIOKHBIX 3(HPOB, KUPOB, HUTPOCOEIMHEHUI M aMHUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIeBOJAOB (MOHO-, AM- H
MOJIMCAaXapHUIOB), WJUIIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKIYy HHMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMUYECKHX PEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX hOpMyT;

c(OPMHPOBAHHOCTh yMEHHS TOJATBEPXkJIAaTh Ha KOHKPETHBIX NpUMepax XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CHOCOOHOCTH OpPTraHUYEeCKUX
COEAMHEHHH OTKPATHOCTH U TUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIIMSHUS aTOMOBH I'PYIII aTOMOB B MOJIEKYJIax;

c(OPMHUPOBAHHOCTb YMEHHS XapaKTePH30BaTh UCTOYHUKHU YTIEBOAOPOIHOIO ChIpbs (He(Th, MPUPOAHBINA Ta3, Yroib), CIOCOOBI €ro nepepadoTKu
MPaKTUYEeCKOE MPUMEHEHHE TPOIYKTOB IepepabOTKH;

c(OPMHUPOBAHHOCTb BIIAJCHUSI CHUCTEMOH 3HAaHMH O ECTECTBEHHO-HAYYHBIX METOJAX MO3HaHWs — HAOJIOJEHUH, M3MEPEHUH, MOJICIMPOBAHMUH,
9KCHEPUMEHTE (PEaIbHOM M MBICJIEHHOM) U YMEHHS IPUMEHSATh STH 3HAHMUS;
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C(pOpMHpOBaHHOCTI) YMCHHA NPUMCHATH OCHOBHBIC OIICpaliuu MBICIIUTCIBHON JESITEIbHOCTA — aHalu3 | CHUHTC3, CpaBHCHUC, 0606HICHI/IC,

CHCTEMAaTH3aLUIO, BBIABIECHHE IPUUNHHO-CIIEACTBEHHBIX CBA3EH — ISl N3Y4YEHHUS CBOMCTB BEIIECTB U XMMHUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCT, YMEHHU: BBISBIISATH B3aMMOCBS3b XMMWYECKHX 3HAHHHA C TIOHATHUSAMH U TIPEICTABICHUSMH IPYTHX E€CTECTBEHHO-HAYYHBIX
MpeaMeToB Ui 00jee OCO3HAHHOTO MOHWMAaHHS CYIIHOCTH MaTepPHajbHOTO €IUHCTBA MHpPA, UCIOIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOW XMMHUH
111 OOBSICHEHHUS ¥ TPOTHO3UPOBAHUS ABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOLLY;

c(hOpMHUPOBAHHOCTH YMEHHUH: MTPOBOANUTH PACUETHI TT0O XUMHUYECKUM (POpMyITaM U ypaBHEHHSIM XUMHUYECKHUX PEAKIHA C NCIIOIB30BaHUEM (PH3HUECKUX
Benn4rH (Macca, 00bEM ra3oB, KOJIHYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACYETHI IO HAXOKACHUIO XUMUIECKON
(hopMyITHI BETIIeCTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKUX JIEMEHTOB, IPOAYKTAaM CTOpaHUs, INIOTHOCTH T'a3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3MPOBATH, aHAIM3UPOBATh M OIICHWBATH C TO3WIUN IKOJOTHYECKON O€30MacHOCTH ITOCIEACTBHS OBITOBOW U
MPOM3BOJICTBEHHOH IEATEILHOCTH YeJIOBEKa, CBSI3aHHON C TIepepaObOTKONBEIECTB, UCTIONB30BATh MOTYyUYEHHBIE 3HAHUS [T IPUHATHS TPAMOTHBIX peIIeHUH
npoOJeM B CHUTYyalusIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTb YMEHHH: CaMOCTOSITENbHO TUIAHHUPOBATH M TPOBOAUTH XUMHUECKHHA OKCIEPHUMEHT (MOJlyYeHHE M HW3yYCHHE CBOWCTB
OpraHUYECKUX BEIECTB, KAaYECTBEHHBIE PEAKLHU YTIEBOAOPOIOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMUX OPraHUYECKUX BEILIECTB, PEIICHHE
SKCICPUMEHTAITBHBIX 3a7ay 10 Paclo3HaBaHUIO OPraHMYECKUX BELIECTB) C COOIIOACHUEM MTPaBUI O€30MaCHOT0 0OpalIeHNUs C BEMIECTBAMU U 1a00paTOPHBIM
obopyznoBaHueM, (HOpMYIHPOBATh IeNb UCCICIOBAHNUS, PEACTABIATh B Pa3IuyHON (hopMe pe3ylbTaThl KCIIEPUMEHTa, aHAIU3UPOBATh U OILICHUBATh MX
JIOCTOBEPHOCTS;

c(OPMHUPOBAHHOCTH YMEHHIA:

COOFOIaTh TpaBHJIa JKOJIOTHMUYECKH IIeNIECO00pa3HOTO IOBEACHUS B OBITY W TPYAOBOH NEATENBHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBB,
OKpY>Karolllel MpUPOJHON Cpelibl U AOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHUS;

0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEHCTBHA Ha JKHMBbIE OPraHU3MBbI ONPEAEIEHHBIX OPTaHNYECKUX BEIECTB, TOHUMas cMbIch nokazarens [1/1K;

aHaJIM3UPOBATH 11€1€CO00Pa3HOCTh MPUMEHEHHUS OPTAaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIEHHS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATD IEICHANIPABICHHBIA TTONCK XUMIUYECKOH MH(DOpMAaIMK B pa3IMYHbIX UCTOYHHKAX (HaydHas U y4eOHO-
Hay4YHasJINTEpaTypa, CPeACTBa MaccoBoil nHpopMalmu, HTepHET U Apyrue), KpUTHUECKA aHAIIM3UPOBATh XMMHUYECKYI0 MH(OpMaIHIO, repepadaThiBaTh
e€ M UCTOJB30BATEB COOTBETCTBHUH C TIOCTABICHHON Y4eOHOW 3a1adeii.

11 KJIACC

IIpeameTHBIe pe3yabTaThl OCBOCHHUS Kypca «O0Iast 1 HeOpraHnJIeCcKass XUMHsD OTPAKAIOT:

c(OpPMHUPOBAHHOCTD MPE/CTABICHUI: O MaTEpPUATEHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUHN TPUPOJIBI, O MECTE U 3HAUCHHUU
XMMHH B CHCTEME €CTECTBEHHBIX HAYK ¥ e€ poJ B 00eCIIeUeHNUH YCTOWYMBOTO Pa3BUTHS, B PEIICHUH MPOOIEM 3KOJIOTHIECKOM, JHEPreTUIESCKOM U MHIICBOI
0€30MacHOCTH, B Pa3BUTHU MEIUIUHBI, CO3/IaHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOUHMKOB DHEPTHH, B 00CCIICUCHUH PAIHOHAILHOTO TPUPOIONIOIH30BAHNS,
B (hOPMHUPOBAHUH MHUPOBO33PEHUS U OOIIEH KyJbTYphI UEIOBEKA, & TAKIKE DKOJIOTHUYSCKA 0OOCHOBAHHOIO OTHOIICHUS K CBOEMY 37I0POBBIO U MPHPOTHOMN
cpene;

BIaJIcHUE CHCTEMON XUMHYCCKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOTIONATAOIINE MOHATHS — XUMHUYECKUI 2IEMEHT, aToM, AP0 aToMa, u30TOIIbI,

QJICKTPOHHAA 0001IouKa aroma, s-, p-, d-aromHEbIE Op6I/ITaJ'II/I, OCHOBHO€ I/IBO36Y)K}1éHHOC COCTOAHHA aToMa, FI/I6pI/I,Z[I/ISaLII/ISI ATOMHBIX 0p6HTaJ'I€I>i, HOH,
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MOJICKYJA, BAJICHTHOCTb, 3JICKTPOOTPULATCIBHOCTb, CTCIICHb OKHCICHUA, XUMHUYCCKAsA CBA3b (KOBaJ'IeHTHaSI, HOHHAas, MCTAJIMYCCKasd, BOI[OpOI[HaSI),
KpucCTajlim4yecKasd pCHIéTKa, XUMHUYCCKasA pCaKiusd, paCTBOpP, IJICKTPOJIUTHI, HECIJICKTPOJIMNTLI, JJICKTPOIUTUYCCKAA AUCCOIMalrid, CTCICHbL AWCCOLHAIINU,
BOI[OpOI[HI;Iﬁ moxKasartciib, OKHUCJIIUTCIIb, BOCCTAHOBUTCIIB, TCIJIOBOM 3(1)(1)GKT XUMHYCCKOMN pCaKkuun, CKOPOCTb XUMHUYCCKOU pCaknun, XUMHYCCKOC
paBHOBECHUC; TCOPHUHN U 3aKOHBI (TCOpI/IH BHGKTpOJIHTI/I‘IeCKOﬁ Jucconualnuvu, HCpHOI[H‘IeCKHfIBaKOH I[I/I MeHI[eJ'ICCBa, 3aKOH COXpPaHCHHA MACChbl BCHICCTB,
3aKOH COXpaHCHHSA HW HNPCBpAlICHUA OSHCPIruu MNpU XHUMHUYCCKUX PCAKLUAX, 3aKOH IIOCTOSAHCTBA COCTaBa BEIICCTB, 3aKOH HCﬁCTByIOHIHX MaCC),
3aKOHOMCPHOCTH, CHUMBOJINYCCKUN SA3BIKXUMHUH, MUPOBO33PCHYCCKUEC 3HAHUS, JICIKAIINUEC B OCHOBEC IMOHHMMAHWUA NMPUYIUMHHOCTH U CUCTEMHOCTH XUMUUYCCKUX
HBJ'ICHPIfI; COBPCMCHHBIC MPECACTABJICHUA O CTPOCHHUH BEIIECTBA Ha aTOMHOM, MOHHO-MOJICKYJIAPHOM MW HAIMOJICKYJIAPHOM YPOBHAX; MPCACTABJICHHUA O
MEXaHU3Max XHMHYCCKUX peaKuHﬁ, TEPMOANHAMUYCCKUX U KMHCTHYCCKHUX 3aKOHOMEPHOCTAX HUX MPOTCKAHHUA, O XUMMHUYCCKOM PABHOBCCHHU, PACTBOpPAX U
AUCTICPCHBIX CUCTEMAX; (baKTOJ'IOFI/I‘IeCKI/IC CBCICHHUA O CBOI\/'ICTBaX, COCTaBEC, NOJIY4YCHUU H 0€30IMaCHOM HCIIOJIB30BAHUN BasKHEHIIINX HEOPraHN4YCCKUX
BCIICCTB B 6bITy u HpaKTH‘IGCKOﬁ JCATCIBbHOCTH YCJIOBCKA, O6HII/IX HaY4YHBIX NPUHIUIIAX XUMHUYCCKOI'O ITPOU3BOJACTBA,

C(I)OpMI/IpOBaHHOCTI) YMeHHﬁl BBIABJIATE XAPAKTCPHBIC ITPU3HAKU HOHHTHI;'I, yCTaHaBJIMBATh HX B3aMMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOLIUC
TMOHATHA IIPU OIMMCAHNU HEOPIraHNMYICCKHUX BEIIECTB U UX npeBpameHHﬁ;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJMKY JJI COCTaBICHUS (OPMYJ BCINECTB M YPAaBHCHHA XMMHUYECKUX PEAKIIHM,
cucremarnueckyro HomeHknIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEICNIATh BAJICHTHOCTh U CTCHCHb OKHCICHHS XMMHUYECKHX JJICMCHTOB B COCIUHCHHSX, BUJ XMMHUYCCKOU CBSI3U
(xoBasleHTHAsI, NOHHAS, METAJNIMYeCKasi, BOAOPOAHAS), THIT KPUCTAJUTMYECKONW PEMIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHIATh 3aBUCUMOCTb CBOMCTB BEIIICCTB OT BHJIa XUMHUYCCKON CBS3U U THUIIA KPUCTAJUTMYCCKON PEIIETKH, OOMEHHBIH U
JIOHOPHO-aKIIETITOPHBIA MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHOU CBA3H;

c(hOpMUPOBAHHOCTh YMEHUH: KiIacCH(UIIUPOBATh: HEOPTaHWYECKHE BEIECTBA M0 MX COCTABY, XUMUYECKHE PEAKIMH IO Pa3IMYHBIM TPU3HAKAM
(unciy U cocraBy pearupylonIuxX BeIIecTB, TEIIOBOMY 3(QexTy peaknuu, U3MEHEHHIO CTEleHEH OKHCIEHHS 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTajau3aTopa U JIPYyTHe); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPHH JUIA KIACCH(PHUKAIIMHA N3Y9aeMbIX BEIIECTB M XUMUYECKHUX PEaKIIni;

c(hOpMUPOBAHHOCTh YMEHHUSI PaCKPBIBaTh CMBICH Mepuoamdeckoro 3akoHa J[. M. MeHneneeBa W JEMOHCTPHUPOBATH €r0 CHCTEMATH3WPYIOIIYO,
O0BSICHUTETHHYION IPOTHOCTHYECKYIO (PYHKIINY;

c(hOpMUPOBAHHOCTh YMEHHIA: XapaKTePHU30BaTh JEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOrO—YETBEPTOTO IMEPHOIOB
[Tepuonuueckoit cuctemsl .. MenaeneeBa, UCHOIb3YsI MOHITHUS
«IHEPreTHYECKHE YPOBHHU», «IHEPreTHYECKHE MOMYyPOBHH», «S-, P-, (-aTOMHbIC OpOUTAIM», OCHOBHOE W BO30YXIEHHOE SHEPreTHYECKHE COCTOSHUS
aTOMa»; OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX 3JIEMEHTOB M UX COSJUHEHUN 1o reproAamM u rpymmam [lepuoamueckoit cucremsr .
W. MeHnneneeBa, BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSAHX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh, YMEHHU: XapaKTepH30BaTh (OMHCHIBATH) OOINME XHUMHYECKHE CBOMCTBAa BEIIECTB PA3IMYHBIX KJIACCOB, IOITBEPKIATh
CYILIECTBOBAHHUE F€HETUYECKON CBSI3U MEXAY HEOPraHMUEeCKUMU BEIIECTBAMU C IIOMOIIBIO0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUi;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIIHUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEIACTBOM COCTABIEHHUS JJIEKTPOHHOTO
OayaHCca 3TUX peaKlWi; peakifii HOHHOTO OOMEHa IyTEM COCTaBICHHS WX IMOJHBIX M COKPAIIEHHBIX WOHHBIX YPaBHEHW; peakiuid THUAPOIN3a; PeaKIui
KOMIUTIEKCO0Opa3oBaHus (Ha IpUMepe THIPOKCOKOMITIICKCOB IUHKA W AJTFOMHHUA );
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c(hOpMHUPOBAHHOCTH YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIHH ¢ yIETOM UX SHEPTeTHIECKUX XapaKTePUCTHK, XapaKTep
M3MEHCHUSI CKOPOCTH XUMHYECKON pEakIMu B 3aBHCUMOCTH OT Pa3IMYHBIX (DaKTOPOB, a TAKKE XapaKTep CMEIICHHS XMMUYECKOTO DPABHOBECHUS IOJ
BIIMSIHUEM BHEIIHUX Bo3aeucTBuil (mpuniun Jle 1llaTtense);

c(hOpMHUPOBAHHOCTH YMEHHS XapaKTePH30BaTh XUMHUUYECKHE PEAKIIHH, JIKAIINE B OCHOBE MPOMBIIINIEHHOTO MOJTYYeHHS CEPHOM KHCIOTHI, aMMIAKa,
o01rie Hay4YHbIe TPUHIIUIIBI XUMHUYECKAX MTPOU3BOJICTB; I1eJIeCO00pa3HOCTh MPUMEHEHNSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH B B OBITY C TOYKH
3pEHUSI COOTHOLIEHUS PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTH BIAJECHUS CUCTEMOI 3HAHWI O METOJaX HAyYHOTO MO3HAHUS SBICHHWN MPHUPONBI — HAOIIOEHIE, N3MEPEHHEe, MOICITHPOBAHHE,
SKCIIEPUMEHT (peanbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,yMEHUS IPUMEHSTh 3TH 3HAHUSA IIPH SKCIIEPUMEHTAIHFHOM HCCIIEIOBAHUN
BEMIECTB U I OOBSICHEHUS XHMHYECKUX SBICHUH, UMEIOIIIX MECTO B MIPUPOJIE, TPAKTHUIECKON AESITETHLHOCTH YeJIOBEKA U B TIOBCEAHEBHOM JKU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBIABISATH B3aMMOCBS3b XUMHUCCKUX 3HAHWUH C TOHATHSAMHU W TPEACTABICHHSIMU APYTUX ECTECTBEHHO-HAYYHBIX
MIPEeIMETOB I 00Jiee OCO3HAHHOTO MOHMMAaHUS MaTepHAIEHOTO SUHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHSI TPOBOAWUTH pACUYETHI: C HWCIIONB30BAHUEM IMOHATHN «MaccoBas [OJIA BEIIECTBA B PACTBOPE» W «MOJSApHAs
KOHIIEHTpAIMs»; MAcChl BEUIECTBA MM O00BbEMa ra3a 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOMIMX B PEAKIIHH
BEIIECTB; TEIUIOBOTO d((deKkTa peakun; 3Ha4YeHHsT BOJAOPOIHOTO TTOKa3aTelsl pacTBOPOB KUCIOT M IMIENOYei C M3BECTHOM CTENEHBIO AUCCOIHMAIINN; MACChI
(00béMa, KomMYecTBa BEIIECTBAa) MPOAYKTa PEAKIMH, €CIIM OJHO W3 HMCXOJHBIX BEIIECTB JAaHO B BHJE PAacTBOpa C OMPEAENEHHON MacCOBOWM JOJei
PacTBOPEHHOTO BEIIECTBA WITH IaHO B M30BITKE (MMEET IPUMECH); IO BBIXOJIA MPOIYKTa PEaKIni; OObEMHBIX OTHOIICHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHHUPOBATh W IMPOBOJAUTH XMMUYCCKUH 3KCIEPUMEHT (MPOBEICHUE pPEaKlMii HOHHOTO OOMEHa,
MOJTBEPKJIECHUE KaueCTBEHHOTO COCTaBa HEOPraHWYECKUX BEILECTB, OMPEACIICHUE CpPElibl PACTBOPOB BEUIECTB C TMOMOILIBIO HHAMKATOPOB, HU3yUYCHHE
BIUSHYSI Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW DPEaKIMW, pelIeHUe SKCIEPUMEHTAIBHBIX 33aad Mo TeMam «Mertammey u «Hemeramisy) c
COOJIFO/IEHHEM TIpaBHII 0€30MacHOTO OOpaIleHrs C BEIIeCTBaMHU | J1a00paTOPHBIM 000pyI0BaHHEM, (POPMYITHPOBATH IENIb UCCIEAOBAHUS, MTPEJICTABISTE B
pasnuaHOM (hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIN3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCT;

c(pOpMHPOBAHHOCTH YMEHMIA: COOMIOATH MPABUIIA TTOJIB30BAHUS XUMUIECKOUIIOCYA0H 1 1abopaTOpHBIM 000py10BaHHEM, OOpaIlIeHHs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSMH IO BBHITIOJTHEHUIO Ja00OPATOPHBIX XUMHUUECKUX OMBITOB, SKOJIOTHUECKH IeNIeCO00Pa3HOTO TIOBEICHUS B OBITY M TPYIOBOI
JESATENBHOCTH B LIETSAX COXPAaHEHUs! CBOETO 370POBbS, OKPYKAIOLIEH MPUPOJHON CPelbl U TOCTHKEHUS €€ YyCTOMYMBOrO pa3BUTHs, OCO3HABATH OMACHOCTH
TOKCHYECKOI0 IEHCTBUS Ha KUBBIE OPIraHU3MBI OIIPEICIIEHHBIX HEOPTaHMYECKNX BEIECTB, MOHUMasl cMbIca nokaszarens [1JIK;

c(OPMHUPOBAHHOCTD YMEHHIA: OCYIIECTBIATh IeJICHANPABICHHBIH MOUCK XUMUYECKOW MH(OpMAIMK B Pa3IMYHBIX UCTOYHHMKAX (HAy4dHas M y4eOHO-
Hay4Has JUTEpaTypa, CpelcTBa MaccoBoi MH(popMaimu, MHTEpHET U Apyrue), KpUTHYECKH aHaIM3UPOBAaTh XUMHUYECKYI0 MH(pOpMaImio, nepepadaTsiBaTh
e€ 1 UCIIONBb30BaTh B COOTBETCTBUH C IIOCTABICHHOW y4eOHOM 3aayei.

TEMATHYECKOE IINTAHUPOBAHHUE10 KJIACC

KonnuyecTBo 4acoB DJIeKTPOHHbIE
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Ne HaumeHoBaHMe pa31esioB U TeM (uudposbie)
B KonTposabHbie IMpakTn4yeckne
n/n MPOrpaMMbl cero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCKOl XUMHUH
IIpenmet opranmyeckon xumuu. Teopust
1.1 o 8
CTPOEHUSI OpTaHUUYECKUX COeTUHEHUH A. M.
Bytneposa
Hroro mo pa3nemy 8
Paznen 2. YraeBonopoasl
51 IIpenenbHble yraeBoI0pOIbI — alKaHBbI, 5
' HUKIIOAJIKaHBI
HenpenenbHblie yrieBogopOIbl: aTKEHBI,
29 pen Yy 0POJ 14 1
AJIKa/IMEHBI, AJTKIUHbI
2.3 ApoMaTtuieckue yriieBoJ0pO bl (apeHbl) 8
24 IIpupoHbIe NCTOYHHUKH YTIIEBOJOPOJIOB U HX 4
nepepaboTka
2.5 l"anoreHnpou3BoAHbIE YTIIEBOIOPOJIOB 4 1
Hroro o pazneny 35
Paznen 3. Kuciopoacoaep:aanye opranu4eckue coeIMHeHU
3.1 Cnuptel. @eHon 11 1
39 KapOonnnbHbIe coeTMHEHNS: alTbAeTHABI 1 21 1
' ketoHbl. KapOoHOBBIE KHCTOTHI. ClIOXKHbBIE
a¢upsl. Kupsl
3.3 VrieBoasl 9 1
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Uroro no pazneny 41
Pasnen 4. AzoTcoaepakaniye opraHu4ecKre coeJMHeHHs
41 Awmunbl. AMUHOKUCTOTHL. benku 12 2
HUroro no pazneny 12
Pa3nen 5. BoicokomoliekyJIsipHble coeqUHEHUS
51 BricokoMonekynsipHble COEAMHEHUS 6 1
Hroro mo pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
KoanvectBo yacos DJIEKTPOHHbIE
N /i HaumeHoBaHue pa3aesioB U TeM (uudposbie)
s NMPOrpaMMBbl Beero KonTtpoibHbie IIpakTH4eckue 06pa3oBaTebHbIe
padoTsI padoTsI pecypeb
Pa3nen 1. TeopeTuueckue 0CHOBbI XHMHHU
Crpoenne aroma. [lepuoaiueckuii 3ak0HN
11 HepI/IO,Z[I/ILIeCKaH CHUCTEMA XUMHUYCCKUX 9
sneMmenToB /. . MenneneeBa
19 Crpoenue BemectBa. MHOroo0pasue 11
BEIIIECTB
1.3 XUMHUUECKHE PeaKIIuH 19 3
Hroro mo pasueny 39

Paznen 2. Heopranuyeckas xumusi
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2.1 Hemetamnsl 31 1
2.2 MeTtamisl 23 1
Hroro mo paznemy 54
Paszgen 3. XuMus ¥ :KM3Hb
31 Mertoapl TO3HAHUS B XUMUHU. XUMUS U 9
' JKU3HDb
HUroro mo pa3nemy 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4

INOYPOYHOE IINIAHUPOBAHUE10

KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Beero KouTtposabnbie

padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesbH
blepecypchl

Hpe/:[MeT 1 3HAYCHUC Opl"aHH‘leCKOﬁ XHUMHWH,
MMpeaACTaBJIICHUEC O MHOFOO6pa3I/II/I

OPraHUYECKHUX COCTMHEHUHN

DIEeKTPOHHOE CTPOCHUE aTOMa yriiepojia (OCHOBHOE U

BO30YXAEHHOE COCTOSIHUS ). BajeHTHBIE BOZMOXKHOCTH aToMa

yriaepoza

Xumuueckas CBSI3b B OpTraHUYCCKUX COCIUHCHUAX.
MexaHu3MBbI O6paSOBaHHHKOBaHCHTHOI7[ CBsI3U, CITOCOOBI

pasphbiBa CBA3EH




TCOpI/IH CTPOCHUA OpI‘aHI/I‘ICCKI/IXCOGJII/IHeHI/Iﬁ A.

4
M. bytneposa
Buner nzomepun: cTpyKTypHast, TPOCTPAaHCTBEHHAS.
5 OneKTpoHHbBIE 3PPEKTHI B MOJICKYIaX OPraHuIeCKUX
COETMHEHUN
[IpencraBienue o knaccuuKaK U CUCTEMaTHYECKas
6
Homenkiarypa (IUPAC)oprannyeckux BemiecTs
7 Knaccudukanus peakiuii B opraHU4eCKONXUMUU
8 CucremaTu3anus 1 00001ICHNE 3HAHUIA TTOTEME
AJIKaHBI: TOMOJIOTHYECKHH psn, obmas ¢opmyda,
9 HOMEHKJIaTypa ¥  HM30MepHs,  OJJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYT
10 ®u3NYECKHe U XUMUYECKHUE CBOMCTBAaaIKaHOB
HaxoxneHue amkaHOB B IPUPOJIE.
11
Crioco0bI oNy4YeHHs ¥ IPUMEHEHNEATKaHOB
Huknoankansl: obmas Gopmysa, HOMEHKJIATYpa U H30MEpHUS,
12 0COOEHHOCTH CTPOCHMSI U XUMUUIECKHUX CBOMCTB, CIIOCOOBI

MOJIy4YCHUSA U IPUMCHCHUC
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13

Pewienre pacu€THBIX 3a/1a4 HA ONPEAEICHUE MOJIEKYIISIPHOM
(hopMyITBI OPTraHIYECKOTO BEUIECTBA IT0 MACCOBBIM JIOJISM
aTOMOB 3JIEMEHTOB, BXOJSIINX B erococTaB. CHCTeMaTH3aIus
1 00001IIeH e

3HAHUM 110 TeMe

14

AJTKEHBI: TOMOJIOTUYECKH psijt, o01as Gopmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE HIIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.

CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS

AIIKEHOB

15

dusnyecke 1 XUMHYECKHE CBOMCTBAAIKEHOB.

IIpaBuno MapkoBHHUKOBA

16

CriocoObI TOJTy4eHUs 1 TIPUMEHEHHEATKEHOB

17

[Ipaktnueckas padora Ne 1 o reme "Ilonydenue
3THUJICHA U U3yUYECHUE €TO
CBOMCTB"

18

Pemenne pacu€THbIX 3a/1a4 HA ONIPEACIICHUE

MOJIEKYJISIPHON (hOpMYIIBIOPraHMYECKOTO BELIeCTBA

19

AJIKaJMeHbI: COPSKEHHBIC,
M30JIMPOBAaHHbBIE, KyMyIupoBaHHbIE. OCOOCHHOCTH
AJNIEKTPOHHOTO CTPOSHUS

20

XUMHUYECKUE CBONCTBA CONPSKEHHBIXTUEHOB

26



CrocoObl IMOJIYUYCHU U MPUMCHCHUCAIKAAUCHOB

21
AJIKWHBI: TOMOJIOTHYECKHHN psifl, 00mas ¢popmyia,

99 HOMEHKJIaTypa, 3JIEKTPOHHOE UIIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYIL,
(hm3uIecKue CBOMCTBA

23 XuUMHYECKHE CBOMCTBA AIKMHOB

24 KauecTBeHHBIE peakiiuy Ha TPOWHYIO CBSI3b

o5 CrniocoObl TOTy4eHUs 1 IPUMEHEHHEATKIHOB

26 Pemenne 3ana4: pac4€Thl 10 YpaBHEHUIOXUMHUUYECKON
peakun

97 CucremaTu3anus 1 00001ICHNE 3HAHUIA TTOTEMe

28 ApeHBI: TOMOJIOTHYECKUH psifl, oOmas
(dopmyna, HOMEHKJIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKY OEH30I1a U TOIyoJIa,
uX pU3NUECKUE
CBOICTBa

29 XHUMHMYECKUE CBOWCTBA aPEHOB: PEAKLIMN3AMEILECHUS
XUMHYECKHE CBOWCTBA apEHOB: PEaKIIMUIIPUCOEANHEHN,

30
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTBCTHPOIIA

27



Pemenue pacu€THbIX 3a1a4 Ha ONpEIETIEHNE

32 .
MOJIEKYJISIPHOH (DOpMYIBIOPraHMYECKOTO BELIECTBA
33 CrniocoObl MOJTy4eHUs 1 TIPUMEHEHHEapEHOB
34 I'enernyeckast cBsI3b MEXKIY pa3TUIHBIMUKIACCAMU
yTIEBOJOPOIOB
Pacuérel no ypaBHEHHUSIM XUMUYECKUX PEAKLUIL.
35 CuctemaTtu3zauus 1 06001IeHHnEe
3HaHUM 110 TEME
36 [Tpupoxanstii ra3. [lomyTHeie HETIHBICTA3EI
37 KaMmeHHBI yroib U MPOAYKTHI eronepepadoTKH
38 Hedtb n ciocobwr e€ nepepadorku. [Ipumenenne
MPOJYKTOB NiepepaboTkrHePTH
39 I'enernyeckast cBsI3b MEXKIY pa3TUIHBIMUKIACCAMU
YII€BOAOPOIOB
["amoreHoNpON3BOAHBIE YTIIEBOIOPOIOB:AIEKTPOHHOE
40 CTPOEHHE; PeaKIIUN
3aMeIIeHHs TaloreHa
JeiicTBre mienoyeil Ha raJoreHnpou3BOIHBIE.
41

B3aI/IMO,I[eﬁCTBHCHHFaﬂOFeHaHKaHOB C MaromemM u IMHKOM

28



CucremaTtu3anysi 1 00001ICHIE 3HAHUI TOPa3IeITy

42
"Yrieromopoasr"

43 KontponbsHas pabora mmo Teme" YTiaeBogopo b
[IpenenvHbIE OHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUI

a4 psin, obmmas popmyra,cTpoeHIEe MOJIEKYIT, U30Mepus,
HOMEHKJIaTypa, KiIacCU(UKAIHS,
(hm3uIecKue cBOMCTBA

45 XuMHUeCcKUE CBOMCTBA NPEAEIbHBIXOJHOATOMHBIX
CIIUPTOB

46 CrniocoObI OTy4eHHsI 1 TPUMEHEHHEOTHOATOMHBIX
CIIUPTOB

47 [IpocTeie apupbl: HOMEHKIIATYpa 1 U30MEPHS,
0COOCHHOCTH (DM3UYCCKUX MXUMUUYESCKUX CBONCTB
MHOr0aToOMHBIE CITUPTHI: STHUJICHTJIUKOJIb UTIUIIEPHH, KX

48 (hm3nUecKre 1 XUMHYECKUE
CBOICTBa

49 CriocoObl OTy4EHUs! U IPUMEHEHHE
MHOTOQTOMHBIX CITUPTOB

50 ®DeHo: CTpOEHUE MOJIEKYIIbI, (PU3NUECKUECBOICTBA.
Tokcu4yHOCTB eHona

51 Xumuyeckue cBOHCTBa (heHoma

52 CrniocoObl noJTy4eHus 1 NpuMeHeHnedeHona

29



[Ipaktuueckas padota Ne 2. Pemenne

53
SKCIEPUMEHTAIBHBIX 337a4 1o Teme "CrupThl U
dhenomsr"

54 Cucremaru3anus 1 00001IeHNEe 3HAHUI TOTEME
AJBIETHIIBI ¥ KETOHBI: DJIEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOM TPYIIIBI; TOMOJIOTUYECKHE PSIJIbI, 001
hopmyua,
M30MepHUs 1 HOMEHKIIATypa

56 AJbIETHIBI U KETOHBI: (PU3NICCKHECBONCTRA;
peaKkny MPUCOSAMHEHHUS

57 Peakiiuu oKuCIEHMS ¥ Ka4eCTBEHHBICPEAKIIUN
aJbJIETHIOB U KETOHOB

58 Crioco0bI OYYCHHS aJTbJICTHIOB HKETOHOB
OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIEKUCIIOTHI,

59 0COOEHHOCTH CTPOCHUSA UX
MOJIEKYT

60 Nzomepus n HOMEHKIaTypa KapOOHOBBIXKHCIIOT, UX
(hm3nyeckue CBONCTBA

61 XUMHUYECKUE CBOMCTBA MPEICIbHBIXOJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT
Oco0eHHOCTH CBOWCTB MypaBbHUHOM KHCIIOTHI.

62

MHoroo0pasue kapOOHOBBIX

KHCJIOT

30



OCc0OEHHOCTH CBOMCTRB: HEMPEISTHHBIX HAPOMaTHICCKUX
KapOOHOBBIX, THKApPOOHOBEIX, THAPOKCUKAPOOHOBBIX

63 kucnot. [IpeacraBurenn BeICIINX
KapOOHOBBIX KHUCIIOT
64 [lonsiTHE O IPON3BOIHBIX KAPOOHOBBIXKHCIIOT
65 CrniocoObI OTy4eHMsI U TPUMEHEHHEKapOOHOBBIX
KHCIIOT
56 CrnoxHbIe 23(UPBI: TOMOJIOTUYECKHUH psit,001as popMmya,
HU30MEpHsI U HOMEHKJIaTypa
67 dusnveckre 1 XUMUYECKHE CBOMCTBaY(hHUPOB
Pemenue pacu€THbIX 3a1a4: IO YPaBHEHHUIOXUMUYECKOM
68 peaxiuu, Ha ONpeAeIeHUEe MOJIEKYIISIPHON (OPMYIIbI
OpPraHUYEeCKOTO
BEIIECTBA
[IpakTuueckas padora Ne 3. Penienue skcriepruMeHTaIbHBIX
69
3aga4 o treme "KapOoHoBbie kucnotel. CinoxxHbie 3¢HUps"
70 XKupsr: ctpoenue, GU3NUECKIE U XUMHYECKHE
CBOHCTBa (TUAPOIN3)
71 Oco0GeHHOCTH CBONCTB KUPOB, COAEPKAIINX OCTATKH

HCMPEACIBbHBIX

JKUPHBIX KUCJIOT. JKHUpBI B IpUpPOJE

31



MpbuTa Kak COJM BBICIIHX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
nerictBue. [IoHATHE OCHHTETUUECKUX MOIOIIUX CPENICTBaX

72
(CMC)
I'enernueckas CBS3b YTIIEBOJIOPOJIOB u
73
KHCIIOPOJICOJEPKAIINX OPraHNUECKUXBEIIECTB
74 Pacuérel 10 ypaBHEHUSAM XUMUYECKUXPEAKIIMN
75 CucremaTtu3auus u 060011IeHUE 3HAHUM TTOTEME
OOm1ast XapaKTepUCTHKA YIIIEBOIOB U
76 KJaccu(uKaIus yriieBo10B (MOHO-, AH- HITOTUCAXAPHUIIBI)
77 MoHocaxapupl: QU3HYeCcKHe CBOMCTBAa HHAXOXKICHUE B
pHupoe
78 IIpuMeHeHue TIIoKO03bl, €€ 3HaYEHUE B
KHU3HEAEATEIBHOCTH OpraHu3Ma
Jucaxapuasl: caxapo3a, MaJIbT03a MJIAKTO3a.
9 HaxoxneHue B npupone u
MIPUMEHEHHUE UCaXapuI0B
[Monurcaxapuibl: CTpOSHHE MAaKPOMOJIEKYIL,GU3UIECKUE U
80 .
XUMHUYECKHE CBOWCTBA, IPUMEHEHNE
81 [lonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX
82 Pemenne pacueTHbIX 33/1a4 Ha OINIpeIEICHNE 10N

BBIXO/Ia MPOJIYKTa

32



pCaKkuun OT TCOPETUYCCKU BO3MOKHOT'O

CucremaTtu3anysi 1 00001ICHIE 3HAHUI TOPa3IeITy

83
Y Kontponbnas padota no Teme "Kucnopoacoaepxkarne
OpraHUYeCKUECOeTUHECHUS"
AMuHBL: KaccuuKanysi, CTpOCHUE MOJIEKYJI, 00IIas
85
(dbopmya, u3oMepus, HOMEHKIIAaTypa U Gpu3ndeckue
CBOICTBa
86 XuMHuyeckue CBOCTBa an(aTHIeCKHXaMIHOB
87 Annnun: CTPOCHUEC aHUJINHA, OCO6€HHOCTI/IXI/IMI/I‘-I€CKI/IX
CBONCTB aHUJIMHA
88 CrniocoObI OTy4eHMsI U TPUMEHEHHeANn(PaTHUECKIX
aMHMHOB
AMHMHOKHUCIIOTBI: HOMEHKJIaTypa M H30MEpHs,
89 ¢usnyeckue cBoicTBa. OTACIbHBIC TPEACTABUTEIH
a_
AMHHOKHCIIOT
XUMHYECKHE CBOWCTBA aMUHOKHCIIOT, MXONOJIOTHUECKOe
90 3HAaYeHUE AMHUHOKHUCIIOT.
CuHTEe3 ¥ THAPOJIN3 TIETITH]IOB
91 benku kak npupoAHbIE TOIUMEPHI;CTPYKTYPBI
OenKoB
92 XWMHYECKHE CBOICTBA OETIKOB
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93

A3oTcozepKalne reTepoUKINIEeCKUe COCTUHEHUSI.
HykenHoBBIC KUCIOTHI: COCTaB, CTPOSHUE U
OmoJtoTHYecKas poiib

94

[Ipaxtrueckas padora Ne 4. Permernue
AKCIIEpUMEHTAIBHBIX 337ad 110 TeMe " A30TCoAepIKaIIie
OpPraHUYECCKHUEC

coeMHEeHUS"

95

[IpakTiaeckas padora Ne 5. Pemenne
SKCIEpPUMEHTAIbHBIX 33124 1o Teme "Pacno3naBanue
OpraHu4YeCKux

coequHenuit”

96

KonTponbHas pabora mo Teme

" A30TcojeprKaIIiue OpraHuaecKuecoeIMHeHus "

97

OCHOBHBIEC OHATHS XUMHH BBICOKOMOJICKYJISIPHBIX
COC,Z[I/IHQHHﬁ 1 MCTOJbI UX CUHTEC3a —IIOJIMMCpU3alus 1
TOJIMKOHACHCAIIA

98

[Tnactmaccel. YTunuzanus u nepepaboTKariacTHKa

99

OnacToMephl: HaTypalbHbI CHHTETUYECKUE
Kayuyku. Pe3nna

100

Bonoxkna: HaTypaJbHbIC, HCKYCCTBCHHBIC,

CHHTCTHUYCCKUC. HOJII/IMepLI CIICIaJIbHOI'OHA3HAYCHUA

34



[Ipaxtrueckas padora Ne 6. Permenue

101 OKCIICPpUMEHTAJIBHBIX 3a/la4 110 TEME 1

"Pacrmo3HaBaHue II1aCTMAcC U BOJIOKOH"

O6001enne u cucTeMaTH3alys U3y4YeHHOTO MaTepHraia

102 " " 1
10 TEMEC BI)ICOKOMOHGKyJ'IHpHLIC COCINMHCHUA

OBILIEE KOJIMYECTBO YACOB ITOITPOI'PAMME 102

11 KJIACC

KoaunuecTBo 4acoB

Ne

Tema ypoka
/i yp Beero KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

AtoM. CocTaB aTOMHBIX sJiep. XUMUYECKUN
yneMeHT. M30Tombl

CTpOCHI/Ie OJICKTPOHHBIX 000J104eK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccudukanmst XuMHU4eCKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenne 371eKTPOHOB MO AaTOMHBIM
opOuTamsIM

DJEeKTPOHHBIE KOHPHUTYpAIMA aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSIHUHU

35



DJEeKTPOHHBIE KOH(PUTYPALIUU HOHOB.
DNEKTPOOTPULIATEIIEHOCTD

[lepuoanueckuii 3akon u [lepronuueckas
CHCTEMa XUMHYCCKHUX 3j1eMeHTOB J[. 1.
MeneneeBa, CBA3b C COBPEMEHHOM TEOpUeEH
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB H 00pa3yeMbIX HMH
MIPOCTHIX U CJIOKHBIX BEIIECTB I10 TPyMnaM 1
epuoIam

Cucremaruzanusa 1 o000IeHIE 3HAHUH T10

TEMC

10

Bunbl xumudeckoit cBsizu. MexaHU3MBbI
00pa3oBaHus KOBAJCHTHOM CBSI3H.
Bonoponnas cBA3b. MexxMoneKynspHbIe
B3aNMOJICHCTBHSA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b DJIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

IIpencraBieHus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

13

BemectBa MOnEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUS. THIIbI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIL[ECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOMIHBIX PACTBOPAX
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15

VcTuHHBIE pacTBOPHI: HACBHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

Crioco0bI BeIpaXKEHUSI KOHIICHTPALUT
pacTBOpPOB

17

Penrenue 3a1a4 ¢ HCOIB30BAaHUEM ITOHSITHUI
""MaccoBast J0J1s1 paCTBOPEHHOTO BeliecTna',
"MoOJIsipHasi KOHLEHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

19

Cucremarusanus u 0000LIEHrE 3HAHUN 110
TEME

20

Kontponbnas pabota no remam "CtpoeHue
aroMma. [lepronnyeckuii 3aK0H U
[Teproauyueckasi cucTeMa XUMHYECKUX
anemenToB [[. 1. Menneneesa", "Ctpoenue
BelecTBa. MHOTO0oOpasue BemecTB"

21

Knaccugukaius XuMHUecKuX peakiuui B
HEOPraHWYECKON U OPraHNYeCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS DHEPTUH IIPH
XUMHYECKHUX PEAKIUAX

22

TenoBbie 5P PEKTH XUMHUUECKUX PEAKIIUH.
TepMoxumHuueckrue ypaBHEHUS

23

Breramcnenns nmo YPaBHCHHUAM XHUMHUYCCKHUX
pCaKHI/II\/’I U TCPMOXHUMUYCCKHUM YPAaBHCHHUAM
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24

CKOpOoCTb XMMHUYECKOH peaklnH, e€
3aBHCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u xatanusatopbl

25

I'omorenHsIe 1 TCTECPOTrCHHEBIC pCaKIIUH

26

[TpakTrueckas padora Ne 1 mo Teme
"BausiHue pa3iuuHbIX (PaKTOPOB HA
CKOpPOCTbh XUMHUYECKOW peakuu"

27

OO6patumMbie 1 HEOOPATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHE

28

[TpakTrueckas pabota Ne 2 o Teme
"BiusiHre pa3mUYHbIX (GaKTOPOB Ha
MOJIO’KEHHUE XUMUYECKOTO paBHOBeCHS "

29

DnekTponuTrdeckas auccounanusi. CuiabHbIe
U ciadbie AeKTponuThl. CTeneHb

AUCCOoHaln

30

Honnoe npousseaenue Boabl. Cpena BOIHBIX
pactBopoB. Bogopoausiii mokaszarens (pH)
pacTBopa

31

I'maponus cosneii. Peakuuu, nporekaronme B
pacTBOpPAX JIEKTPOIUTOB

32

[IpakTuueckas padora Ne 3 o Teme
"XUMHUYECKHE PeaKIMU B PacTBOpax
IIEKTPOJIUTOB"

33

OKHUCITUTENFHO-BOCCTAHOBUTEIILHEIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTAHOBUTEIH
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MeTto/1 351EKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

34
OajnaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BCIICCTB

36 Pemenue 3amay pa3aMvaHBIX TUIIOB

37 Pemenue 3a1au pa3nuyHbIX TUIIOB

38 CucreMaru3anus 1 0000IIcHNE 3HAHUM 10
TeMe "XuMuueckue peakiuu'

39 KonTtponsHast pabota o Teme "Xumudeckue
peakiuu"

[Tonoxxenne HemeramioB B [lepuoauueckoit

40 CHCTeME XUMHUYeCKuX dmemMeHToB [1. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUS HX
aToMoB. DPU3HNUECKHE CBOMCTBA HEMETAIOB

a1 AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpO/Jia, cepbl, hocdopa u yrieposaa)

42 Bonopon: nonyuenue, pusndeckue u
XHMHYECKHE CBOMCTBA. | Mapuibl
["anmoreHsl: HaX0X/IEHUE B IPUPOJE, CIIOCOOBI

43 MOJIy4eHUs, PU3NUYECKUE U XUMUUECKHE
CBOMCTBaA
I"anorenoBonopoasl. Baxxnenmme

44 KHCIIOPOJICO/IEPKAIINE COSTUHEHUS
rajoreHoB
JlabopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 noJsiyueHus rajgoreHos. [Ipumenenue

TraJIOTEHOB U UX COSIMHEHUM
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[IpakTuyeckas padora Ne 4. Pemenue

46 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"T"asiorensr”
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
du3nveckre U XuMuieckue cBorucTa. O30H.
[TpumeHneHue KucIoOpoia U 030Ha

48 OKcCHUJIbI U IEPOKCUIBI

49 Pemenue 3a1ayu pa3anvHBIX THIIOB
Cepa: HaxXOKJI€HUE B IIPUPOJIE, CIIOCOOBI

50 nosyueHusi, PU3ndeckue u XUuMUYECKUe
CBOMCTBA

51 CepoBoaopoi, Cynb(uabt

59 Kucnopoconep:xaiiie coeIMHEHUs CEPBI.
OCo0eHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHUs"
A3OT: HaX0XJIEHHE B IPUPO/JIE, CITOCOOBI

94 NOJy4YeHus, PU3NUECKUEe U XUMUYECKUe
cBOIcTBa. AMMUAK, HUTPU/IBI

55 Kucnopozacoaep:xariye coelnHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [Ipumenenue a3ota v €ro COETUHEHUH.

A3oTHBIE y10OpeHHs
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®Dochop: Hax0kKACHUE B IPUPOJIE, CIIOCOOBI

57 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoricTBa. Dochuas u hochun

58 Oxkcunst hocdopa, pochopconepxarue
kucinoTsl. Comu pochopHOit KUCTOTHI

59 [Tpumenenue pochopa u ero CoeTMHEHUH.
®dochopHbIe y1oOpeHust
[TpakTuueckas pabota Ne 6. Penienue

60 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30T U
docdop u ux coenuneHus"
Yriepoa: HaXOXKJICHUE B IPUPO/IE,

61 AIIOTPOIHBIE MOTUBHUKAINH; (PUZNIECKHE U
XUMHWYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcup yrinepona(Il), oxcun yraepoga(IV),
yroJjibHast KUCJI0Ta U €€ CoNu

63 Pemenue 3a1a4 pa3nuyHBIX THITOB
KpemHuii: HaxoxaeHue B MpUpo/Ie, CIoCcOoObI

64 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuus(IV), kpemHueBas Kuciora,
CHITUKATBI

66 [IpumeHeHre KpeMHHUS U €r0 COeTUHEHUH.
CrexJ10, €ro noyryuyeHue, BUAbI CTEKIa

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB

68 Cucremaru3zanus 1 00001IeHIe 3HAaHUH 110
teme "Hemeransr"

69 KonTponbras padora o reme "Hemeramibr"
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70

AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEKIIHsI OIIMO0K

71

[Tonoxxenue metaiioB B Ilepuoanyeckoit
CHCTEME XUMHYCCKHUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04YCK aTOMOB MCTAJIJIOB

72

OO6mue ¢puznyecKkre CBOMCTBA METAJLIOB.
[TpuMeHeHHEe METAITIOB B OBITY U TEXHUKE

73

CIuraBel METaJIOB. KOppOSI/IS{ MCTaJ1JI0B

74

Pemenue 3amau Pa3JINYHbIX THUIIOB

75

DNEKTPOXUMHUUECKUM Psii HAPSKEHU N
MeTasuioB. O61IMe crocoObl MOTyYeHHS
METAJIJIOB

76

O6mas xapaktepuctuka metamion |A-
rpymsl lleproanyeckoi cucteMbl
XAMHYECKHUX 3JIEMEHTOB. HaTpuii u kanui:
noJjiyueHue, pU3nYeckue 1 XuMHU4eCcKHe
CBOICTBAa, TPUMEHEHUE MTPOCTHIX BEIIECTB U
UX COeTUHECHUI

77

OO6mas xapaktepuctuka metayioB [1A-
rpynnsl [lepuoarnueckoit cucteMsl

XUMHUYECKHUX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOTy4YeHue, GU3NIeCKue 1
XHMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEMIECTB U UX COEAUHEHUI

78

JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUs
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79

AJNIOMHMHUI: TIOJTydeHHEe, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCUA ATFOMHUHUS,
THPOKCOKOMIUIEKCHI aJTFOMUHUS, MX
pUMEHEHHE

81

Pemenne 3aZla4 Pa3/IMYHbIX TUIIOB

82

[TpakTuueckas pabota Ne 7. Pemienue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Mertauibl TJ1aBHBIX oarpymnm"

83

OO11ast XapakTepUCTHKa METAJIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii cuCTEMbl XUMHUYECKHUX
3JIEMEHTOB

84

PuU3nYECKUe U XUMUYECKUE CBOMCTBA XpOMa
Y €0 COCIMHEHUM, X TPUMEHEHUE

85

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranat kayius, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue U XUMUYECKHUE CBOMCTBA JKejie3a
u ero coenuHenuil. [lonyyenue u
IIPUMEHEHHUE CILIABOB JKEJIe3a

87

dusnyeckrue U XMMHYECKHE CBOMCTBA MEOU U

e€ COeIMHEHN, UX TPUMEHEHNE

88

dusnuecKue 1 XUMUYECKHUE CBOMCTBA IIUHKA
Y €ro COCANHEHUM, X IPUMEHEHNE.
I'MIpOKCOKOMITIIEKCHI ITUHKA
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[IpakTuyeckas pabora Ne 8. Pemenue

89 9KCICPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
"Mertauibl TOO0OYHBIX TTOArpyI"

90 Pemenue 3amau pa3aiMvHBIX TUIIOB 1

01 O060011eHre 1 cCUCTeMaTH3alKs H3yYeHHOTO 1
Marepuana rno teme "Metamibr"

92 KoHntposbnas padota o teme "Mertamibt" 1

93 AHanu3 pe3yabTaToOB KOHTPOJIBHOM paboTHI, 1
KOPPEKIIHS OINO0K
Ponb xumun B obecrieueHun yCTOWYMBOTO

94 pa3BUTHs YelloBeuecTBa. [loHsATHE O 1
HAYYHBIX METO/aX MCCIIEI0BAaHNUs BEIIECTB
HayuHble mpUHIIMITBI OpTraHU3aIuN

95 XUMHYECKOTO MIPOU3BOJICTBA. 1
[TpomblieHHBIE CTTOCOOBI MTOTYyUEHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPY KaOIIEH 1
Cpenbl U €ro MnocieacTBUs

97 XHUMHS U 340POBBE YETIOBEKA. 1
JlexapcTBeHHBIE CpeCcTBa

98 Xumug nuiny. Pois xuMun B o0ecrieueHnu 1
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u maphromepHbie CpeIcTBa. 1
beiToBas xumus

OBIIEE KOJIMYECTBO YACOB 1O 99

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipo3noB A.A., Jlynun

B.B./mox pen. Jlyanna B.B. Xumus (yrnyOnenusiii ypoens). 10 kimace. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru
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