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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHs Bocniutanus B Poccuiickoit ®enepanun Ha nepuon no0 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanusa ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpejesieHUue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOH arrectanuu B (oOpMe eIuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITOCTPOEHMSI Kypca, BHYTPH IIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
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(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYalOLIErocss IO OCBOCHMIO COJEp’KaHUs
npeaMera.

IIo BceM Ha3BaHHBIM MO3ULMAM B IpPOrpaMMe IO XHMHH IIPELyCMOTPEHA
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro npeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTD BBIOOPA €ro
BapMaTHUBHOW COCTABJIAIOILEH, KOTOpas JOJKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B coorBerctBuM ¢ koHuentyaabHbiMH HojoxeHusMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriyOJIEHHOTO ypoBHEH B cucteMe AudQepeHInpoBaHHOro 00yueHus Ha
YPOBHE CpefHero o0iero o0pa3oBaHUs XUMMsI Ha YpPOBHE YIIyOJEHHOIO M3y4eHUs HalpaBiieH
Ha peaIn3alMio IPEEMCTBEHHOCTH C IOCIEAYIOIIUM J3TaloM IIOJYyYEHUS XHMHUYECKOrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3Y4YECHHUE IIpeAMeTa «XUMHUSA» OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha pacIIUpEeHUE U
yIiIyOJieHMEe TEOPETHMUYECKOW M IPaKTHUYECKOW IMOATOTOBKM OOyYaromuxcs, BbIOpaBIIUX
ornpenenéHHbId MpopmIb 00ydeHHs, B TOM YHCIE C MEPCHEKTHBON MOCIEAYIOMIETO IMOIyIeHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeIbHOW IPOTrpaMMbl CpPEeJHEro 0oOLIero oOpa3oBaHUs M3yYEHHE HpeaMeTa «XUMH»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (opMHUpOBaHME Yy HHMX OOIlE€ MHTEUIEKTYaIbHbIX YMEHUH, YMEHHH paluoHaIU3aluu
y4yeOHOro TpyJa U OOOOIIEHHBIX CHOCOOOB JEATENBHOCTH, MMEIOLIUX MEXKIUCIMITTIMHAPHBIN,
HaJ NIPEIMETHBIN XapakTep.

CocraBmsiromiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMM COJepXaHHUs 3THX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUNH U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
(dakToIorHUecKoro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3YUYEHHUS MpeaMeTa odecredeHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XMMHUYECKHX DJIEMEHTaxX |
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklii, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[Tepuonuueckoil cucTeMBl XMMHUYECKHX JJIEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX KBAaHTOB
MEXaHUYECKUX MPEACTABICHUAX O CTPOCHUM aTOMa. XMMHUECKasi CBSA3b OOBSICHSAETCS C TOUYKH
3peHUs] SHEPreTUUEeCKUX HW3MEHEHUH NMpu e€ oOpa3oBaHWMU U pa3pylIEHUH, a TAKKe C TOUKHU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMONHIETCsS (pOopMUpPOBAaHUEM
NpeICTaBICHUN 00 HINEKTPOXMMUYECKHX IPOLECCax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BEIIeCTB. B Kypce opraHmveckoil XMMHUHM TNPU PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH



COCTMHEHUH yJemnseTcss 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, O B3aUMHOM

BJIIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIHi.

Ocoboe 3HaYeHrne UMEET TO, YTO Ha COZepKaHWEe KypCOB XMMHHU YIITYOJIEHHOTO YPOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TNpeAMeTa s KJIacCOB XHUMHKO-(H3UYECKOTO
npoduins 0oIbIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOTO MaTrepuaia mo oOmei XuMHuu.
[Ipu u3yueHuu mnpenMera B JAHHOM cly4yae akLEHT OyneT craeiraH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HKE: aTOMHO-MOJICKYJISIpHAsl TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPIHM, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 e Bpems B cofep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OHOIOrHUecKOro nmpodus
OonbpIIMiA yAETbHBIN Bec OyneT MMEeTh OpraHuyeckas xumus. B aTom ciyuae mpenocraBisercs
BO3MOXHOCTB JIJIs1 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JHMMHJbI, OCTKU, YTJIeBOJAbI, HYKICUHOBbIE KUCIOTHI W apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUM U3ydeHUe mpeameTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAYyYHBIE IPEIMETHI»,
«MaremaTtuka u uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu m3yuenun yuyeOHOro npenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJSIETCS (POPMHPOBAHHUE OCHOB HAayKH XHMHU Kak OOJIAaCTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJnEHHOM YpPOBHE HM3Yy4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (opMupoBaHHME MPEACTABIECHUI: O MaTepHaIbHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBICHUH NPUPOABI, O MECTE XMMHUHU B CHCTEME E€CTECTBEHHBIX HayK U eé
BeyIIEH poJii B 00ECIIEUeHNH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEIICHUH MPOOIeM
DKOJIOTHYECKOW, IHEPTeTHUECKOW W THIIEBOW OE30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
CO3/IaHMM HOBBIX MaTE€pHUaIOB, HOBbIX HCTOYHHUKOB YHEPTUH, B 00ECIIEUEHNHN PALMOHAIBHOTO
PUPOIONOIB30BaHUsA, B (POPMUPOBAHUM MHUPOBO33PEHHS M OOIICH KyJIbTYphl YelOBeKa, a
TaKXe IKOJIOTUIECKA 000CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3I0POBBIO M IPUPOTHON CpPeIe;

® OCBOEHHME CHCTEMBI 3HAaHUM, JeXKaIUX B OCHOBE XMMHUYECKON COCTABISIOLIEH €CTeCTBEHHO-
HAYYHOM KapTUHBI MHUpa: (YHIAMEHTAIBHBIX TIOHSATHH, 3aKOHOB W TEOPHHA XHMHH,
COBPEMEHHBIX MPEJCTABICHU O CTPOCHHM BEIIeCTBa Ha pa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJISPHOM, O TEPMOAMHAMUYECKUX M KHHETUYECKHX
3aKOHOMEPHOCTSIX MPOTEKaHWA XUMHUYECKUX peakiHif, O XHMHYECKOM pPaBHOBECHUH,
pacTBopax W MAHCIEPCHBIX CHCTEMax, 00 OOIMMX Hay4YHBIX MPHHIWIAX XHUMHYECKOTO
NIPOM3BOJICTBA;

e (opMupoBaHHE y O00YYAOIIUXCS OCO3HAHHOTO TIOHUMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHMWA Ui OOBSCHEHHS KIIIOYEBBIX WIEH W MpoOieM COBPEMEHHOM XHMWH,

JUTst OOBSICHEHUST U TIPOTHO3UPOBAHUS SIBICHHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOLY;
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rPaMOTHOTO pelleHHs] MpoOJieM, CBSI3aHHBIX C XUMHEH, HMPOrHO3UPOBAHMS, aHAU3a H
OIICHKHM C TIO3UIMI  JKOJIOTUYECKOW  Oe30MacHOCTH  IOCHIEACTBUN  OBITOBOW H
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKUM IPOU3BOICTBOM,
UCIIOJIb30BaHUEM U NEPepabOTKON BEUIECTB;
yrIyOlieHHE TPEJICTaBICHUH O HAy4YHBIX METOJaX IIO3HAHMSA, HEOOXOAWMBIX IS
NpUOOpETEeHUs YMEHHM OPUEHTHPOBATHCS B MHPE BELIECTB U OOBACHEHUS XUMHUYECKHX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOM NEATEIBHOCTH W IOBCEIHEBHOU
JKU3ZHHU.
B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOiiero oOpa3oBaHUsl IPU M3YUYEHUU MpeaMeTa «XuUMUus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

® BOCIIUTaHUe yOeKIEHHOCTH B MTO3HABAEMOCTH SIBJIICHUHN MPUPO/BI, YBAKEHUS K MPOLECCY
TBOpPYECTBA B 00JIACTU TEOPETHUUECKUX U MPUKIIATHBIX UCCIEIOBAaHUN B XUMUH, OPMUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® Da3BUTHE MOTHBAIMM K OOYYEHHUIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHUS O0IICYETIOBEUECKUX [IEHHOCTEH;

® Da3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyuaromuxcsi, (GOpMUPOBAHUE Yy HUX CO3HATEIHHOIO OTHOILIEHUS K CaMOOOpa3oBaHHUIO U
HEMpPEephIBHOMY O0pPa30BaHUIO KaK YCIOBHUIO YCIEUIHOW MPpodeccuOHANIbHON U 00IIeCTBEHHOM
JESITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TMOTPEOHOCTH B 3I0POBOM
o0pa3se KHU3HH;

e popMupoBaHUME YMEHHII W HaBBIKOB PAa3yMHOTO MPHUPOIOIOJIBb30BAHUS, Pa3BUTHE
9KOJIOTUYECKON KYJIBTYpbl, NMPUOOPETEHUE OMBITA OOIIECTBEHHO-TIOJIE3HON 3KOJIOTHYECKOMN
NEeSATEIbHOCTH.

OO0miee 4yuCIO YacoB, MPEIYCMOTPEHHBIX /sl M3yYEHHS XUMHUU Ha YIIyOJIE€HHOM YPOBHE
cpennero oOmero odpaszoBaHusi, coctaBisieT 204 dacoB: B 10 kmacce — 102 gaca (3 4gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XMMHHU.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranuyeckux peuecTs. IlonsTre o cBO60AHOM panuKaie, Hykjaeo(puie u dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHbIE (DOPMYJbl Ppa3IMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U M€30 MEPHBIH 3¢ eKTor).

[IpencraBienue o kinaccupuKauy opranudeckux BemiecTs. [loHsaTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OxkuciaurenpHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuW (TUIaBiIeHHE, OOYyIJIMBAaHHE U  TOpPEHHE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbuTanei yriepojaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl Moy4eHHs U MPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHMHM IPUCOCIWHEHHMsS, 3aMEIICHHs B 0-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.

KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.
6



Anxanuensl.  Knaccugpukanuss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonorunyeckuil psj ajJkuHOB, 00mas (GopMmysa, HOMEHKIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3alnu, oKucieHus. KucinoTHele cBOWCTBA ajIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCJIEHHE ToMOJIOToB OeH3ona. [IpeacraBienne 00 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuszamuss  ctuposa.  CrnocoObl  HOMy4YeHUS W [PUMEHEHUE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuponus. [IpoxykTsl nepepaboTku HedTH, MX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIPYIIy, LHMAHOTPYIIy, aMuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJaccoB (oOeciBeunBaHME OPOMHONW MM HOJHOW BOBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IIacTMacc, KaydyKoB M PE3HHbBI, MOJEIMPOBAHUE MOJIEKYII
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psz, oduas Gpopmyina, ©3oMepus, HOMEHKJIATypa U KiacCU(pUKaIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OpPraHM3M 4YeEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.
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[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STEepUPHUKAIUHN, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKApPOOHOBBIX
KHUCIIOT, TUIPOKC KapOOHOBBIX KHUCIOT. IIpencraBuTenu BHICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATYpa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OOmass xapakTepuctuka yriaeBonoB. Kiaccudukauus yriaeonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHUPTOBBIX M  aNbJETHMAHOW TpYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuael: caxapo3a, MajbTo3a U JlakTo3a. BoccraHaBnuBaromme H He
BOCCTaHaBNIMBalONIMe aucaxapuisl. [waponus nucaxapuaoB. Haxoxnenwe B mnpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIN3, TOTydeHUe 3PHUpoB 1e/uTon03bl. [loHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcunom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyeckne coeANHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opmyna, u3omMepus, HOMEHKIAaTypa U (pu3mdeckue CBOMCTBA. XMMHYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoaM aJKuil aMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MolieKysie aHuiuHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMLMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpUYHAs M TPETHUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OeKOB NpPU HarpeBaHMH, I[BETHbIE PEaKLUU Ha OCJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEIHSs MOJIeKyspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETHUIIMETaKpUJIaT, MOJMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMu NOPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOMOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASI U HEOPTAHUYECKASI XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckui anemMenT. M3oronsl. CTpoeHHe 3IEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIE
opourtanmu. Knaccudukaruss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATSIM. DIEKTPOHHBIE KOHQUTYpAllMH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUS] CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMmu4deckas CBsI3b. BHABI XMMHUECKOI CBS3HM: KOBaJICHTHAas, MOHHAas, MeTaJUIMdecKas.
MexaHnnu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBINA. DHeprus
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U JuirHa cBA3U. [lonspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX coeAuHeHUsix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUYE€HHWE KOMIUIEKCHBIX coequHeHmid. [loHaTtne o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOTO CTPOE€HHUS. THIbl KPUCTAIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunnbie pactBopsl. [IpeacraBienue 0 KOIOUTHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ = HEHaChILEHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX BEHICCTB. TpHBUAIBHBIC HA3BAHUS
OTJIEJIbHBIX NPEJCTAaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUIeCKOW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXpaHEHHUsI MAacCChl BEHIECTB; 3aKOH COXPAHEHHUS W TMPEBPAIIECHUS DHEPTUU MPU XUMHUUYECKHUX
peakuusx. TernoBbie 3QPEKThI XUMHUYESCKUX peakiuii. TepMOXUMHUYECKUE YPaBHEHUS.

CKopoCTh XUMHUYECKON peakIny, €€ 3aBUCUMOCTh OT Pa3iNyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

O6parumble U  HeoOpaTUMBbIE peakIMu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecusi. DaKTOphI, BIMSIONIME HA TOJOXKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEMIIepaTypa, IaBJIEHUE M KOHLEHTpAlUu BEIECTB, y4yacTBYIOLIMX B peakuuu. [Ipunuun Jle
[TaTtense.

OnekTponuTHueckass guccornuainusa. CuwibHble U chnadbie  dneKTposuThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, mienovyHas. BogopoaHbii
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOro ooOmMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkuciaeHus. OKUCIUTeNlnb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTAaHOBJEHHUS. BakHeWIMe OKHUCIUTEIH H
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oailanca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl HM3YYEHMsS BEIIECTB U HUX MPEBpAlICHUI: pa3lioKeHue
MEepOKCUJa BOJOPOJAa B MPHUCYTCTBUM KaTalIM3aTOpa, MOJEIM KPUCTAIMYECKHX PEIIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeeICHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XuMHUYeckKux 3yeMmeHtos [.1.
MenneneeBa W OCOOCHHOCTH CTPOEHHUST HMX aTroMoB. (DuU3HUECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

Bonopon. Ilonyuenue, ¢puszndeckue ¥ XUMUYECKHUE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMeTaJllIaMH, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ MapHabl. TOMIIMBHBIE JIEMEHTHI.

["amorensl. Haxoxxnenne B mpupojie, CrocoObl MONyYeHUs, (GU3NIECKUEe U XUMHUYECKHE
cBoicTBa. ['amoreHoBojopoabl. BaxkHeline KUCIOPOACOJEpKAIIUe COEAUHEHUs TaIOr€HOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MONTYYCHHs TajloreHoB. [I[puMeHeHne rajloreHoB u
UX COCOUHEHUN.

11



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ousnueckue M XUMHYECKHME CBOWCTBA M TNPUMEHEHHE KHUCIopona U o30HA. OKCUAbI H
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBogopon, cynbduabl. Oxcun cepsl (1V), okcun cepor (V). Cepructas u cepHas
KACTIOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOW KHCIOTHL. I[IpumeHeHHWe cepbl U €&
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

VYriepon, HaxoxieHHUE B TMpupoje. AJUloTpomHble Moaudukanuu. Duzndeckue u
XMMHYECKHE CBOMCTBA IMPOCTBIX BEINECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yraepoma (I1),
okcupa yraepoaa (IV), yromnbHas kucinora U e€ coiu. AKTHBHUPOBAHHBIA yrolb, aacopOIus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcup kpemuus (1V), kpemHHeBast KUCIOTa, CUTUKATHL. [I[pruMeHeHne KpeMHUs U €ro
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Pl HanmpsbDkeHUH MeTtauioB.  OOmme crnocoObl  MOJYy4EeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogndeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii W KaublMid: ToJy4deHue, (QU3MYecKue U XHUMHUYECKHE CBOWMCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMPOTEpHbIE CBOWCTBA OKCHAA M TUIAPOKCHIA AaTFOMHUHUSA,
TUAPOKC KOMILIEKCHI alIFOMUHHS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma (I1), xpoma (I1I) u xpoma (VI). XpomaTbl U JUXpOMAThl, KX OKHUCIUTEIbHBIC CBOWCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coequnenusi mapranna (l1), mapranma (1V), mapranna (V1) u mapranna (VII). Tlepmanranar
KaJusi, €r0 OKUCIUTEIbLHBIC CBOMCTBA.

12



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
coun xkene3a (I1) u sxxenesa (111). [Tonyuenue u npumMeHeHue xee3a U ero CIuIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coennuHeHuid. [lonyuenne u npuMeHeHue
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKC KOMIUIEKCHI IMHKA. [[prMeHeHne uHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEHIECTB U MX NPEBPALICHUM: U3YYEHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCJIOT U IIENI0uel, KaYeCTBEHHBIE PEaKI[MK Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHHS», «MeTalIbl TIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCmonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepamMuka. MaTtepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
HKCIIEPUMEHT, MOJICJIb, MOJICIIMPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUS], CKOPOCTh, IJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYPE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JIEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M IIPaBOINOPSIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B 0O0JIACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIyUEHHHM M IOCIEAYIOIIEM aHaju3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH

OTBCTCTBCHHOI'O OTHOIICHUSA K COGCTBCHHOMY (I)I/IBI/I‘ICCKOMY H ICUXUYCCKOMY 310POBbIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKOM JICSITEIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCU pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO (HoouH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH IT00ATBHBIX MTPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o0m1ero o6pa3oBaHUs BKIIOYAOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCS MEXAUCIUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yYHHMBEpCaJbHble  y4yeOHble  JelcTBUs  (TMO3HaBaTelIbHbIE,  KOMMYHUKATUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIMH 00y4aroInuxcs;

CHOCOOHOCTh ~ OOY4YaroLIUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblEe YdeOHBIE JICHCTBHS B I03HABATEIbHOM U
COLIMAIbHON IPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30BbIe JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETATh 1ENN JeATeTbHOCTH, 3a/aBas TMapaMmMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPHUEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIAThH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA Knaccn(bm(aunn BCIIIECCTB U XUMHUYCCKUX peaxum‘fl;

yCTaHaBIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33J]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIHM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUS M NPOBEACHMS YUYECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padoTa c undopmanueii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHbIe ((U3MuecKrue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYXk/1aeMON TEMbI B X0JI€ JUaiora /Uil TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BHIITOTHEHUS
IIPEMJIOKEHHOM 3a1a4H;
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BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBHOU ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH TPH  BBINOJHEHHH XHUMHYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOW pPabOTHl 1O MCCIEAOBAHUIO CBOMCTB H3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOro MpoeKkTa, M (HOpMyIupoBaTh BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

PeryasitTuBHbIe yHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IJIAHUPOBaThb U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompenenss e€ Ieau W 33aJaud, KOHTPOJHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npejiaraeMplii alroOpuT™M JACUCTBUN NPU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSITEIHPHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPaMMBbI [0 XUMUU Ha YriayOJI€HHOM YpOBHE Ha
YPOBHE CpeaHero oOmero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUIA, BUBI ICATCILHOCTH 10 TMOJTYYCHUIO HOBOTO 3HAHHS U TPUMEHCHUIO
3HaHUN B PAa3IIMYHBIX y‘l€6HI>IX CUTyallusaX, a TaKKC B PCAJbHBIX XW3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJICHBI I10
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeYeHUN YCTONYMBOIO Pa3BUTHsI YETIOBEUECTBA B
pelIeHrur MPOoOJIEeM IKOJOTUYECKOM, DHEPTeTUYECKOW M THINEeBON O€30MacHOCTH, B Pa3BUTHH
MCIUIHUHBI, CO3JJaHWHU HOBBIX MATCPUATIOB, HOBBIX HCTOYHHMKOB OHCPTrHUHU, B oOecrieueHnun
PaALMOHATILHOTO MPUPOIONOIL30BaHus, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeNOBeKa, a TakKKe ODKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHATUS — XHUMHYCCKHH DJJI€MEHT, aroM, SAApO M 3JEKTpOHHAas o0ojouyka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOpUIM3Alls aTOMHBIX
opOuTanel, WOH, MOJIEKYla, BaJCHTHOCThb, JJIEKTPOOTPHUIATENHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIPHAs Macca, MOJSAPHBI 00BEM, YIJIEPOIHBIH CKEJET,
GyHKIMOHAIbHAS TpyNIa, pajukal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (Te€OMETpHUYEecKas, ONTHYECKas),
M30MEpbI, TOMOJOTHYECKUM Psii, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- U a30TCOAEpKallue
OpPraHuveCKue COCAWHEHHS, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHCHUS; TCOPUH, 3aKOHBI (mepuoauveckuid 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS

19



opranndeckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAICHUS DJHEPTUU TMPH XUMHUYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3bIK XMMHH, MHPOBO33PEHYECKHE 3HAHUS, JISKAIIWE B OCHOBE NMOHMMAHUS
OPUYMHHOCTA M CHCTEMHOCTH XHMHYECKHX SIBIICHHH;, WPEICTABICHUS O MEXaHH3Max
XUMHYECKHX pEaKIHid, TEPMOJMHAMHUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX UX
IOPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opuenTanTsl | u |l pona); dbakronorudeckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJyYCHHH U 0€301IaCHOM UCIIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JCATEIBHOCTH 4YeJIOBEKa, OOIMMX HAYYHBIX TPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, EPEPAOOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE ITOHSTHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTMHCHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

UCTIOJIF30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISl COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTraHUYECKUX BEIICCTB;

COCTAaBJIATh ~YPAaBHEHUS XUMHUYECKUX pEAKUUH U  pPacKpbiBaTh WX CYIIHOCTb:
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABJIICHUS  AJIEKTPOHHOTO
OajaHca 3THX pEaKlWW, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHECHUM;

U3rOTABJIMBATh MOJCTH MOJIEKYJ OPraHMYECKUX BEIIECTB JIIS HMJUIIOCTPALMU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH: YCTAaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPTraHUIECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX MPEJICTABUTENICH OpPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJICH, TOIYOJI,
TJIMIEPUH, OSTWICHTIUKONb, (QEeHoN, (OpMaIbICTHA, AaleTajbJeru/l, AaleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIUIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COCMHEHUSX (KOBAJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BemecTB A. M. byriepoBa ans 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (QHU3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIWYHBIX MPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPTaHMYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHMPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPO COEIWHEHWH ¥ AaMHWHOB, AaMHWHOKHCIIOT, OEIKOB, YIJIEBOJAOB (MOHO-, IH- H
MOJIMCAXapua0B), WUIIOCTPUPOBATh TI'E€HETUYECKYI0 CBS3b MEXIAY HHUMH YpaBHEHUSIMHU
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIHH ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBUCUMOCTH PEaKIIMOHHON CIMOCOOHOCTH OPTraHMYECKHX COEIWHEHHWH OT KPaTHOCTH W THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;
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C(OPMHPOBAHHOCTE YMEHHUS XapaKTepPHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTb BIIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4HBIX MeToJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHUM, MOJEIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATH OCHOBHBIE  ONEpAllMM  MBICIUTEIHHON
NEeSITEeIbHOCTH — AaHAlIM3 M CHHTE3, CPaBHEHHE, O0OOIEHHE, CHUCTEMaTH3alluio, BBISBIICHHE
IIPUYUHHO-CJIEICTBEHHBIX CBA3EH — JJI U3yYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHSAMU U
OpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHbIX TIPEAMETOB sl Oojiee OCO3HAHHOTO
IIOHMMAHHs CYIIHOCTH MaTEpUaJIbHOIO €AWHCTBA MHpPA, HUCIOJIB30BATH CUCTEMHBIC 3HAHUSA I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmyrnam u
YPaBHEHMSIM XUMHUYECKUX PEeaKLUil C HCIOJIb30BaHHEM (PU3MUECKUX BEJIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacu€Thl M0 HAXOXKICHHI0O XUMHUYECKOH (hOpMYIbl BEHIECTBA 1O M3BECTHBIM MACCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHH: IPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHHBATH C MO3MLIUHN
9KOJIOTUYECKO 0€30MacHOCTH MOCHEACTBUS OBITOBOM W IPOU3BOACTBEHHOH JESTEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TIEpepadOTKOM BEIIECTB, HCIOIb30BATh IOJYyYEHHBIE 3HAHUSA IS
INPUHSTHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYallUsX, CBSI3aHHBIX C XMMHEH;

c(OPMHPOBAHHOCTh YMEHUM: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCHEPUMEHT (TIOJIyYe€HHE U N3yUeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJEPKAIINX OPraHU4YeCKHX BEIIECTB,
pelIeHne OHKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOmo/ieHeM TmpaBuil  Oe3omacHOro  oOpalleHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opynoBaHueM, (opMyIUpOBaTh IeJIb HMCCIEIOBAHUA, NMPEICTABIATh B pa3iIu4yHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU I1€JIeCOO0Pa3HOTo MOBENEHHUs B OBITY U TPYJOBOMH
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMblci nokazatesns [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TIONb3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
UHPOpPMALUK B PA3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HH(popmanuu, VHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(popMallnio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHON y4eOHOI
3agaden.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHW4ecKas XUMHsD»
OTpaXkaroT:
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Cc(OPMHUPOBAHHOCTb MPEJCTABICHUN: O MaTEpPUAILHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U II03HABACMOCTH SIBJICHUM IPUPOJBI, O MECTE€ M 3HAYCHUM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOM,
SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B Pa3BUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEprMM, B  O0ECHEYEHUH  palMOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHPOTHON CPEE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToma, THOpUIH3aLus
aTOMHBIX oOpOuWTasNiell, HMOH, MOJEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMUYECKash peaklus, pacTBOp, JJIEKTPOJIMTHI, HE DIIEKTPOJIUTH,
NEKTPOJUTUYECKAs  AUCCOLMALMSA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON PEaKIii, CKOPOCTh XMMHUYECKON
peaKkuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUs 3SJIEKTPOJUTHUYECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUsS W IPEBPAILLEHUS SHEPTHM IIPU XMUMHYECKUX PEaKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE NPEICTABICHHUS O CTPOCHMM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOAMHAMHYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MX
IPOTEKaHUs, O XHMMHWYECKOM DPABHOBECHUH, pacTBOpax U  JUCIEPCHBIX  CHUCTEMaX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U O€301MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYECKHX BELIECTB B OBITY M INPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUSA IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUS MCIIOJNb30BaTh XUMHUECKYI0 CHUMBOJHUKY JUIsl COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XMMHYECKUX
AIIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKON pemeéTKH, OOMEHHBIN U JTOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUECKHUE pEaKLUU IO PA3NIMYHBIM INPU3HAKaM (YUCILy U COCTAaBY pPEarupyromux
BEIIECTB, TEIUIOBOMY JS(QQEKTy peakluy, H3MEHEHHUIO CTEleHEell OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOWpAaTh OCHOBaHUS U
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;
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C(OPMHPOBAHHOCTE YMEHHS pPacKpbIBaTh CMBICI THepuogudeckoro 3akoHa J[. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPHU30BaTh HIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKHX DJIEMEHTOB IepBOro—ueTBéproro mnepuonos Ilepuommyeckon cucremsr JI.1.
MenpeneeBa, UCIONb3Yys MOHATHUS «IHEPIETUUYECKUE YPOBHUY, «IHEPIETUUYECKUE MOJYPOBHUY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHYECKMX D3JEMEHTOB U MX
COEIMHEHMH 10 niepuojiaM u rpynmnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUME XUMHUYECKUE
CBOMCTBA BEIECTB Pa3JIUYHBIX KJIACCOB, NMOATBEP)KIATh CYIECTBOBAHME TI'€HETUYECKOW CBSA3U
MEXly HEOPraHNYECKUMHU BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MOCpeICTBOM COCTABIIEHHSI 3JIEKTPOHHOIO OajlaHCa 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBIEHMsI MX IIOJHBIX M COKpAIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
THJIPOJIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe THUAPOKCOKOMIUIEKCOB IUHKA H
ATIOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH HPOTEKaHHS XHUMHYECKHX
peakuui ¢ y4€TOM HX DHEPreTHMYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHHs CKOpPOCTU
XUMHYECKON PEaKIHMU B 3aBUCHMOCTH OT Pa3MYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEHICHUS
XUMHUYECKOI'0 PABHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aelcTBull (mpuHuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLMH, JeKallue B OCHOBE
IOPOMBIIIJICHHOTO TMOJYyYeHHUsS CEepHOM KHCJIOThl, aMMHaka, OOIlMe Hay4yHble MPUHLUIIBI
XUMHYECKHX MPOU3BOJCTB; II€J1I€CO00Pa3HOCTh NPHUMEHEHUSI HEOPraHWYECKUX BEILECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTD BJIA/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOT'O MO3HAHUS SBICHUMN
OpUpoabl — HaONIOJEHHE, HW3MEpPEHHEe, MOJICIMPOBAaHUE, OHKCIEPUMEHT (pealbHbll U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI NPUMEHATb 3TU 3HAHUS NpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HH;

c(OPMHPOBAHHOCTb YMEHHMSI BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUH C MOHATUAMHU U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAILHOTO €JUHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHUS IPOBOJUTH Pacu€Thl: C UCIOIB30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIIEHTPALMs»; MAcChl BEeLECTBAa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOIO M3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3(eKTa peaklnu; 3Ha4eHHs BOJOPOIHOIO MOKa3aTels pPaCTBOPOB KUCIOT
U IIeNoYell ¢ M3BECTHOM CTEMEHbBIO TUCCOLMALMHU; Macchl (00bEMa, KOJUYECTBAa BEIECTBA)
IIPOAYKTA PEAKLMH, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PACTBOpA C ONPEAECIEHHOMN
MaccoBOM Jl0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); JI0JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKIEHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEICHUE CPEbl PACTBOPOB BEILECTB C IOMOUIBI HHINKATOPOB,
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U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUUYECKON pEaKIMH, pelleHue
AKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TemaM «Mertamib» u «HemeTtamnsl»y) ¢ COONIOCHUEM TPaBHI
Oe3omacHoro oOpalleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
LeNlb HCCENOBaHUS, TMPEACTaBIsATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOTIONATh MpaBUia MOJIH30BAHKUSI XUMUYECKOW MOCYIOU U
nabopatopHbIM 000pyIOBaHUEM, OOpAIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTMUYECKH I[eJIeCO00pa3HOro
MOBE/eHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IENIAX COXPAHEHHUS CBOEr0 370pPOBbS,
OKpYXKarolllel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OMAacCHOCTh TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHWKAX (HaydyHas W ydeOHO-HAy4dHAsl JHUTEpaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3aJ1auen.
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Hroro mo pazueny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemeramis 31 3 https://resh.edu.ru/
2.2 Mertasmisl 23 2 https://resh.edu.ru/
Hroro no pazgeny 54
Pasznen 3. Xumus u Ku3Hb
31 MeTobI TO3HAHUS B XUMUHM. XUMUS U 9 https://resh.edu.ru/
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8

27




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosanuyecTBO 4acoB Jara
JIeKTPOHHBbIE HU(POBHIE
Ne U3y4YEeHUsS

Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/m Bcero

padoThbI padoThbI —————— pecypcsl

[TpeamMer u 3HAYCHUE OPraHUYECKON https://resh.edu.ru/
XHMUH, TIPEJICTABICHUE O
MHOT000pa3uH OpPraHnIEeCKUX 04.09.2023
COCIMHEHUN

DJNEKTPOHHOE CTPOCHUE aTOMa https://resh.edu.ru/
yriaeposaa (OCHOBHOE U BO30YKIEHHOE
cocrosiHus ). BaneHTHbIC 06.09.2023
BO3MOYKHOCTH aTOMa YTJIEBOIbI

XUMHUYECKas CBSI3b B OPraHHYECKUX https://resh.edu.ru/
COCTMHEHUX. MeXaHU3MbI
00pa3oBaHMs KOBAJECHTHOM CBS3H, 07.09.2023
CIIO0COOBI pa3phiBa CBsI3el

Teopus cTpoeHHs OpraHUYECKUX
coenunennii A. M. byrieposa 11.09.2023

https://resh.edu.ru/

Buibl nzomMepun: CTpyKTypHas, https://resh.edu.ru/
IIPOCTPAHCTBEHHAs!. DJIEKTPOHHBIE
3¢ EeKTh B MOJIEKYIaX OpraHMYECKUX 13.09.2023
COEIMHEHUN

[MpencraBnenue o KiaccuGUKAIMA U https://resh.edu.ru/

6 CHUCTeMaTHYeCcKasi HOMEHKIIaTypa 1 0 0 14.09.2023

(IJUPAC) oprann4eckux BEIIECTB

28




Knaccudukanus peakuuii B
OpraHUYEeCcKOi XUMHU

18.09.2023

https://resh.edu.ru/

10

Cucremaruzanuys u 00001IeHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
obmas popmysia, HOMEHKIATypa U
HU30MEepHs, FIICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

dusznyeckue ¥ XMMUUECKHE CBOMCTBA
aJIKaHOB

20.09.2023

21.09.2023

25.09.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

11

HaxoxneHnue aJikaHOB B IPUPO/JIE.
CriocoOsl MosTyueHus: U IpUMEHEHUE
AJIKaHOB

27.09.2023

https://resh.edu.ru/

12

[uknoankansl: oomas popmyna,
HOMCHKIJIaTypa U U30MCpPHUs,
0COOEHHOCTH CTPOEHUS U
XMMHYECKHX CBOMCTB, CIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

28.09.2023

https://resh.edu.ru/

13

14

Pemenne pacu€THbIX 3a1a4 Ha
OINPEIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHMYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIUX B €70 COCTAB.
CucremaTu3aius 1 0000IIeHNe
3HaHUM 110 TeME

ATIKEeHBI: TOMOJIOTUYECKHUN PSL,
ob1mas popmyrna, HOMEHKIATYypa,

29

02.10.2023

04.10.2023

https://resh.edu.ru/

https://resh.edu.ru/




ANEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPUS AIKEHOB

15

16

17

du3nuecKkne U XMMHUUECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa
CriocoObI TTOTy4eHUsT U IPUMEHEHNE
aJIKCHOB

[IpakTrueckas padota Ne 1 o reme
"[lonydeHue dTUIICHA U U3YYCHHE €rO
cBOMCTB"

05.10.2023

09.10.2023

11.10.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

Pemenne pacu€THbIX 3a1a4 HA
OIPEJIETICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOro BEIIecTBa

12.10.2023

https://resh.edu.ru/

19

AnKaIueHbl: CONPSKEHHBIE,
M30JIMPOBAaHHBIE, KyMYJIHPOBAaHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHUS

16.10.2023

https://resh.edu.ru/

20

21

XHUMHUYECKUE CBOKMCTBA CONPSKEHHBIX
JIAEHOB

CrniocoObl osTyyeHHs U IpUMEHEHNE
aJIKaJIMeHOB

18.10.2023

19.10.2023

https://resh.edu.ru/

https://resh.edu.ru/

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas popmysa, HOMEHKIIATYpa,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ, (pr3udeckue
CBOMCTBa

23.10.2023

https://resh.edu.ru/

23

XHUMHUYECKHUE CBOMCTBA AJIKKNHOB

30

25.10.2023

https://resh.edu.ru/




24

KauecTBeHHBIE peakiiy Ha TPOMHYIO
CBS3b

26.10.2023

https://resh.edu.ru/

25

26

CriocoObl osTy4eHHs 1 IPUMEHEHNE
AJIKUHOB

Pemenue 3anay: pacy€rsl mo
YpaBHEHHUIO XUMUYECKOH peaKkIuu

08.11.2023

09.11.2023

https://resh.edu.ru/

https://resh.edu.ru/

27

Cucremaruzanusa 1 00001IeHnE
3HAaHUHU 110 TEME

13.11.2023

https://resh.edu.ru/

28

ApeHbl: TOMOJIOTHYECKUH psJl, 00111as
dbopMyIia, HOMEHKIIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJI OeH307a 1
TOJIyoJIa, UX (PU3UUECKUE CBOICTBA

15.11.2023

https://resh.edu.ru/

29

30

31

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKury 3aMEeILICHUS

XUMHUECKUE CBOMCTBA apEHOB:
peaKIiy MPUCOCTUHECHNUS, OKUCIICHUE
rOMOJIOrOB OeH30I1a

Oco00EeHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

16.11.2023

20.11.2023

22.11.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

32

Pemenue pacu€THpix 3a1a4 Ha
ONPEIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHMYECKOTO BEIIECTBA

23.11.2023

https://resh.edu.ru/

33

34

CrniocoObl osTyyeHHst U IpUMEHEHNE
apeHoB

I'eneTnueckas cBsI3b MEXKIY
Pa3IUYHBIMH KJIACCAMU
YTJIEBOI0OPOIOB

31

27.11.2023

29.11.2023

https://resh.edu.ru/

https://resh.edu.ru/




35

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKITUH.
CucremMatu3anys 1 00001IeHNEe
3HAHWH 10 TEME

30.11.2023

https://resh.edu.ru/

36

IIpuponnsii ras. [lomytHeie
HE(TSIHBIE ra3bl

04.12.2023

https://resh.edu.ru/

37

38

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepadboTKu
Hedth 1 ciocoOs € nepepaboTKHy.

[TpuMeHeHHE IPOTYKTOB
nepepaboTku HEPTH

06.12.2023

07.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

39

I'enetmueckas CBA3b MCXKIAY
Pa3JIMIHBIMU KJIaCCaMU
YrieBo4opoaoB

11.12.2023

https://resh.edu.ru/

40

l"aslorenonpoun3BoHbIE
YIJI€BOJOPOOB: IEKTPOHHOE
CTPOEHUE; pEaKIH 3aMeIIeHUs
rajoreHa

13.12.2023

https://resh.edu.ru/

41

JeiicTBue 1menouei Ha
rajoreHnpoOu3BOIHbIE.
BzaumopeiicTBre auTajoreHaaIKaHOB
C MarHueM u IIHHKOM

14.12.2023

https://resh.edu.ru/

42

43

CucremMatu3anuys 1 00001IeH1E
3HaHUH 1o pasneny "YrieBoaopoas"

KonrponsHas pabora no Teme
"Yrnesonopoast"

18.12.2023

20.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

44

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJi, oO1as

32

21.12.2023

https://resh.edu.ru/




(dbopMyIa, CTpOCHHE MOJICKYT,
M30MepHsi, HOMEHKJIATypa,
kiaccudukanys, puznyeckue
CBOMCTBA

45

XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

25.12.2023

https://resh.edu.ru/

46

47

CriocoOsl MoTydeHus: U IpUMEHEHUE
OJIHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U

HU30MCEpus, 0COOEHHOCTH Cl)I/ISI/I‘ICCKI/IX
1 XUMHYECKHX CBOHMCTB

27.12.2023

28.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

48

MHOroaroMHsbl€ CIIMPTHI:
STWIECHIJINKOJIb U NNINLEPUH, UX
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA

10.01.2024

https://resh.edu.ru/

49

50

51

CriocoObl MosTyueHus: ¥ IPUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB

@DeHoJI: CTPOEHUE MOJIEKYJIBI,
¢uznyeckue cBoicTBa. TOKCUYHOCTh
(dbenomna

XuMudeckue cBoricTBa (eHoa

11.01.2024

15.01.2024

17.01.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

52

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
dbenomna

18.01.2024

https://resh.edu.ru/

53

54

ITpakTryeckas pabora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CnupTtsl 1 peHoItb"

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

33

22.01.2024

24.01.2024

https://resh.edu.ru/

https://resh.edu.ru/




55

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOSHHE KapOOHUIBHOM T'PYIIIIHI;
TOMOJIOTHUYECKHE PSIbI, 001IIast
dhopmyna, u3oMepHs 1 HOMEHKJIaTypa

25.01.2024

https://resh.edu.ru/

56

AJbIeruIpl ¥ KETOHBI: (PU3NYECKHE
CBOMCTBA; pEaKkMU IIPUCOCIUHEHNUS

29.01.2024

https://resh.edu.ru/

S7

58

PeaKHI/II/I OKHCJICHHUS U KAQYCCTBCHHBIC
pCaKkuuu aJibACTUA0B U KETOHOB

Crioco05b1 MOJIYYCHHS aJIbACTUAOB U
KCTOHOB

31.01.2024

01.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

59

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH
CTPOCHUS KX MOJICKYIT

05.02.2024

https://resh.edu.ru/

60

61

62

N3omepusa u HoMEHKIIaTypa
KapOOHOBBIX KUCIIOT, NX (PU3UIECKUE
CBOMCTBA

XUMUYECKUE CBOMCTBA IPEEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHUHOMN

KHCIOTHl. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

07.02.2024

08.02.2024

12.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

63

OcoOeHHOCTH CBOMCTB:
HEMNpeIeTbHBIX H aPOMaTHICCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKC KapOOHOBBIX KHUCIIOT.
[IpencraBuTenu BHICIINX KapOOHOBBIX
KHCJIOT

34

14.02.2024

https://resh.edu.ru/




64

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

15.02.2024

https://resh.edu.ru/

65

66

67

CriocoObl osTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHUCJIOT

CnoxxHbIe A(DUPBI: TOMOJIOTMYECKUI
psn, obmas hopmysa, H30MEpHs U
HOMEHKJIaTypa

Pu3nyuecKue 1 XUMUYECKHE CBOICTBA

a¢upoB

19.02.2024

21.02.2024

22.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

68

Pemenne pacu€rHbIX 3a1a4: 10O
YpPaBHCHHUIO XUMHYECKOHN pCaKkuuu, Ha
OIPEJIETICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOro BEIIecTBa

26.02.2024

https://resh.edu.ru/

69

[IpakTuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
"Kap6oHoBbie KHCIOTHI. C10XKHbBIE

s¢upsr"

28.02.2024

https://resh.edu.ru/

70

71

XKupsl: crpoenne, puzndeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)
Oco6eHHOCTH CBOMCTB KUPOB,

COJZIEpIKaIMX OCTaTKH HENPEIEIbHBIX
KHUPHBIX KUCIOT. JKupbl B IpHpoJie

29.02.2024

04.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

72

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.
[ToHsITHE O CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC)

06.03.2024

https://resh.edu.ru/

73

['eneTnveckas CBSI3b yraeBOJ0POIOB
1 KHCJIOPOJICOACPIKAIIIX

35

07.03.2024

https://resh.edu.ru/




OpraHn4C€CKuUX BCIICCTB

74

75

Pacué€tel no ypaBHEHUSIM
XMMHYECKUX PEAKIUI

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

11.03.2024

13.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

76

OO01mmas xapakTepucTUKa YTIeBOIOB U
KJIacCHU(UKAILUs YIIIeBOI0B (MOHO-,
JM- ¥ TIOJICaXapHUIbl)

14.03.2024

https://resh.edu.ru/

77

78

Monocaxapuabl: pu3nyecKue
CBOICTBA U HAXOXIEHUE B PUPOJIE
[TpumeHeHue TII0KO03bI, €€ 3HaYCHHE
B )KU3HE/IEATEILHOCTH OpraHu3Ma

18.03.2024

20.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

79

Jucaxapuibl: caxapo3a, MajbT03a U
nakro3a. Haxoxnenue B npupone u
IPUMEHEHHE AUCAXAPHJIOB

21.03.2024

https://resh.edu.ru/

80

81

82

83

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XUMHNYECKHUEC CBOI\/JICTBa, IIPUMCHCHUC

Ilonsatue o HCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a4a4 Ha
OIIPECACIICHUC NOJIM BbIXOAa ITPOAYKTA
peaKknuu OT TCOPECTUYCCKU
BO3MOXXHOI'O

CucreMatusanus 1 00001IeHnEe
3HAHUU TIO pa3eny

01.04.2024

03.04.2024

04.04.2024

08.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

84

KonTponbHas pabota no teme
"Kucnoponcoaepxkariue

10.04.2024

https://resh.edu.ru/

36




OpraHu4eckue coenHeHus"

85

86

87

AMUHBIL: Ki1accupuKalus, CTpoeHHe
MOJIeKYI1, 001as popmyia,
H30MepHsl, HOMEHKJIATypa U
¢u3nveckre CBONCTBA
XUMUYECKHE CBOMCTBA
anudaTuyecKux aMHMHOB

AHWINH: CTPOCHUE aHWIINHA,
0COOCHHOCTH XUMHUYECKHX CBOICTB
aHWINHA

11.04.2024

15.04.2024

17.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

88

CriocoObl MosTyuyeHus: ¥ IPUMEHEHUE
anmn(aTHIecKuX aMHHOB

18.04.2024

https://resh.edu.ru/

89

90

91

AMMHOKHCIIOTBI: HOMEHKIIATypa 1
n3zomepusi, pusnyecKre CBOMCTRA.
OTZ[GJ'II)HI)IC MnpeacTaBuTCIIN O~
AMUHOKHCJIOT

XUMHUYeCKHe CBOMCTBA aMHHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUEHUE
aMUHOKUCIIOT. CHHTE3 U THAPOIHU3
MENTUI0B

benku kak npupoiHble TOIUMEPHI;
CTPYKTYpbI O€JIKOB

22.04.2024

24.04.2024

25.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

92

XUMHUYECKHAE CBOMCTBA OEIIKOB

29.04.2024

https://resh.edu.ru/

93

A3oTcoaepkalime
reTCPOUUKINYCCKHUE COCIUHCHUS.
HyxnenHoBbIE KHCTOTHI: COCTaB,
CTpOeHHE U OMOoJoTHYECKast poJib

37

02.05.2024

https://resh.edu.ru/




94

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"A30TcoAepKalre OpraHn4ecKue
coenuHeHus"

06.05.2024

https://resh.edu.ru/

95

[TpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEME
"Pacnio3zHaBaHMe OpraHUYeCKUX
coenuHeHun"

08.05.2024

https://resh.edu.ru/

96

KonTponbhas padota no teme
"A30TCcoIepKalie OpraHu4ecKue
coequHeHus"

13.05.2024

https://resh.edu.ru/

97

98

99

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METOJBI UX CUHTE3a —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALINS

IInacTtmaccel. YTunuzanusa n
nepepaboTKa MiIacTuka

DnacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKNE KaydyKu. Pe3nHa

15.05.2024

16.05.2024

20.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

100

Boisiokna: HatypanbHbIE,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cenuanbHOTO
Ha3HAYCHUS

22.05.2024

https://resh.edu.ru/

101

[IpakTnueckas padora Ne 6. Pemenue
3KCHepI/IMeHTaHBHI)IX 3a1a4 110 TeME
"Pacrio3HaBaHme IracTMace 1
BOJIOKOH"

38

23.05.2024

https://resh.edu.ru/




O0001IeHYE ¥ CUCTEMATU3 AU

https://resh.edu.ru/

102 ?3yquH0ro MaTepHaia 1o TemMe ) 1 97 05.2024
BrICOKOMOIIEKYIISIpHBIE COSAMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME

39




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewma ypoxa Bcero Konrpoakueie  Ipaxrueckue fd[:;:EHﬂﬂ :)I;I}()ba[;(();];fenbﬂble
padoThI padoTshI pecypen
Atom. CocTaB aTOMHBIX sifep. XUMUYECKUI 1 https://resh.edu.ru/
asieMeHT. M30Torb
CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB, 1 https://resh.edu.ru/
KBaHTOBBIC YKCIIA
Krnaccudukarnus XuMUIeCKUX 3JI€MEHTOB (S-, 1 https://resh.edu.ru/
p-, d-, f-a;memeHTHI)
PacnpezencHue 31€KTPOHOB [0 AaTOMHBIM 1 https://resh.edu.ru/
opOuTaIsIM
DJIEKTPOHHBIC KOH(PHUTypaIMi aTOMOB https://resh.edu.ru/
3JIEMEHTOB B OCHOBHOM M BO30YXKIEHHOM 1
COCTOSTHHH
DJIEKTPOHHBIE KOH(PHUTYpaIMi HOHOB. 1 https://resh.edu.ru/
DIEeKTPOOTPULIATETLHOCTh
[Mepnomuueckuii 3axoH u [leprouueckas https://resh.edu.ru/
cHCTeMa XUMHUYECKHX deMenToB J1. 1. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB https://resh.edu.ru/
XMUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH 1

IIPOCTBIX U CJIOKHBIX BEIIECTB 10 IPyNIam U
nepuojiam

40




Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

https://resh.edu.ru/

10

Bunpr xumndeckoii cBsa3u. Mexann3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoOneKyIsipHbIe
B3aNMMOICUCTBHSA

https://resh.edu.ru/

11

12

BaneHTHOCTh U BaJleHTHbIE BO3MOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

https://resh.edu.ru/

https://resh.edu.ru/

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILIETOK U CBOMCTBA
BEIIIECTB

https://resh.edu.ru/

14

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJIJIOUIHBIX pacTBOPax

https://resh.edu.ru/

15

16

VcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKEeHUs KOHIIEHTPALUU
pacTBOpOB

https://resh.edu.ru/

https://resh.edu.ru/

17

Pemenue 3a1ay ¢ ucnosib30BaHUEM MTOHITHH
"MaccoBast 10Jis1 paCTBOPEHHOIO BenlecTsa',
"MoJIsipHasi KOHIIEHTpaus'"

https://resh.edu.ru/

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB

https://resh.edu.ru/
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19

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

https://resh.edu.ru/

20

KontponsHas padora o temam "Ctpoenue
aroMma. [lepuoanueckuii 3aKOH U
[Teproauieckasi cucteMa XUMHYECKUX
anemenToB /. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

https://resh.edu.ru/

21

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAILCHUS SJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

https://resh.edu.ru/

22

23

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii.
TepMoOXUMHUYECKHE YPaBHEHHS

Breruucnenus no YpaBHCHHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

https://resh.edu.ru/

https://resh.edu.ru/

24

CKopOoCTh XMMHUECKOH peaklnu, e€
3aBHCUMOCTB OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xkaTanmu3aTropsl

https://resh.edu.ru/

25

['oMoreHHbIe ¥ reTepOreHHbIE peaKIun

https://resh.edu.ru/

26

[IpakTuueckas pabora Ne 1 o teme
"BausiHue pa3nmuuHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOU peakuun"

https://resh.edu.ru/

27

28

OO6paTtuMble U HEOOpATHMBbIE pEaKIUU.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GakTOpPOB Ha

https://resh.edu.ru/

https://resh.edu.ru/

42




[10JIO’KEHNE XUMUYECKOTO paBHOBECHS"

:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus. CuipHBIC

https://resh.edu.ru/

29 U cnadbie 1eKTpoiauThl. CTENneHb
JUCCOIIMALIAN
Honnoe npousseaenune Boasl. Cpeaa BOAHBIX https://resh.edu.ru/
30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa
31 'uaponus coseit. Peakiyu, mpoTeKaromye B https://resh.edu.ru/
PacTBOPax JIEKTPOIUTOB
[pakTrueckast padora Ne 3 o Teme https://resh.edu.ru/
32 "XuMu4ecKue peakliuy B pacTBOpax
AJIEKTPOIUTOB"
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIC https://resh.edu.ru/
33 peakuuu. BaxHeWme OKUCIUTENN U
BOCCTAHOBUTEIIN
34 MeToa 3IeKTPOHHOTO (3JEKTOHHO-HOHHOTO) https://resh.edu.ru/
OanaHca
35 DJIEKTPOJIU3 PACTBOPOB U PACIIABOB https://resh.edu.ru/
BEIIIECTB
36 Perrenvie 3a1a4 pa3aHyHBIX THITOB https://resh.edu.ru/
37 Pernienue 3a1a4 pa3inyHbIX THIIOB https://resh.edu.ru/
38 CucreMaruzanus U 06001eHHE 3HAHAN IO https://resh.edu.ru/
TeMe "XuMuyeckue peakiuu'
39 KonTponbHas paboTa 1o teme "Xumuueckue https://resh.edu.ru/
peakiuu"
40 [Tonoxenue HemeTauos B [lepuoanueckoit https://resh.edu.ru/
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CHUCTEME XUMUYECKUX AieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS MX
atomoB. du3nyeckre CBOKWCTBA HEMETAIIJIOB

AnoTponusi HeMETauIoB (Ha IpUMeEpe

https://resh.edu.ru/

41

KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
42 Bonopou: nonydenue, pusndeckue u https://resh.edu.ru/

XUMHYECKHUE CBOMCTBA. [ napu bl

["ajloreHsl: HaX0XKICHUE B IPUPOJIE, CIIOCOOBI https://resh.edu.ru/
43 MoJyueHusl, PU3NYECKUE U XUMUYECKHE

CBOMCTBA

I"anorenoBomopoabl. Baxkueiimme https://resh.edu.ru/
44 KHCJIOPOJICOICPKAIINE COSTUHEHUS

raJIOTCHOB

JlaGopaTopHbIC U MPOMBIIIICHHBIEC CIIOCOOBI https://resh.edu.ru/
45 noJjiyueHus rajgoreHos. [Ipumenenue

rajoreHOB U UX COCIMHEHUI

[pakTrueckas padota Ne 4. Pemenue https://resh.edu.ru/
46 AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe

"Tanorensr"

Kucnopoa: naboparopusie u https://resh.edu.ru/
47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,

du3nyeckre U XuMuueckre cBoictra. O30H.

[TpuMmeHeHne KUCIopo/ia U 030Ha
48 OKCHITBI H TIEPOKCHITET https://resh.edu.ru/
49 Pemienue 3a1au pa3auyHbIX TUIOB https://resh.edu.ru/
50 Cepa: HaXOXXJeHHE B IPUPOJIE, CTIOCOOBI https://resh.edu.ru/
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MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

51

CepoBoaopon, cyiabhuisl

https://resh.edu.ru/

52

Kucnoponcoaepxaiiyie COeAMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KUCIIOTHI

https://resh.edu.ru/

53

54

55

[TpakTrueckas padora Ne 5. Pemenue
IKCIEPUMEHTaIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHus"

A30T: HAXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoJyueHusi, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

Kucnoponaconepskamiue coenmHeHs a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOI KUCJIOTHI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

56

57

58

[Ipumenenue a30Ta U €ro COCAMHEHUH.
A3oTHBIE y1OOpeHHS

docdop: HaxOKIEHHE B TPUPOJE, CITOCOOBI
NOJTy4eHHs, PU3MYECKUE U XUMHUECKHE
cBoiictBa. @ochunbl u pochun

Oxkcunsl pocdopa, pochopcoaepxarine
kucinoTsl. Conu GochopHOt KUCTOTHI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

59

60

61

[Ipumenenune docdopa u ero coeTMHEHU.
®dochopHbie ynoOpeHust

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33724 10 TeMe "A30T U
dbocdop u ux coenuHeHus"

VYriepoa: HaXx0XI€HUE B IPUPOJE,
AIOTPONHbIE MOAN(DUKALIUY; PU3HUECKUE U

45
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https://resh.edu.ru/

https://resh.edu.ru/




XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

62

63

Oxcup yriepoaa(ll), oxcun yrinepoga(1V),
YroJbHasl KMUCJIOTA U €€ COIU

Pemrenne 3a/1av pa3JIMYHbIX TUIIOB

https://resh.edu.ru/

https://resh.edu.ru/

64

Kpemuuii: HaxoxaeHue B IpUpoae, CriocoObl

MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

https://resh.edu.ru/

65

66

Oxkcua kpemuaus(1V), kpeMHHEBasK KHCIIOTA,
CUJTHKATBI

HpI/IMeHeHI/IC KpEMHHA U €TO COC,Z[PIHGHHIZ.
CTCKHO, €TI0 IMOJIy4YCHUEC, BUJbI CTCKIIA

https://resh.edu.ru/

https://resh.edu.ru/

67

68

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cucremarusanys U 0000IEHUE 3HAHUN 110
teme "Hemeramisr"

https://resh.edu.ru/

https://resh.edu.ru/

69

KoHnTtponbhas padora mo teme "Hemeramibr"

https://resh.edu.ru/

70

AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI,
KOPPEKILHsI OIIHOO0K

https://resh.edu.ru/

71

72

73

74

ITonoxxenue MmeraiuioB B llepuoanyeckon
CHCTEME XUMHYECKUX 3JICMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04eK aTOMOB METAJIJIOB

O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[TpuMeHeHre META/UIOB B OBITY U TEXHUKE

Cnnasel MetaiioB. Kopposust metannoB

Pemenne 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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75

DNEKTPOXUMHUYECKUH Psiji HAIlPsHKEHUN
MeTauioB. OO0IHe CIOCOOBI MOTYYSHUS
METaJIJIOB

https://resh.edu.ru/

76

OO6mas xapakrepuctuka metayion |A-
rpymsl llepuoauyeckoi cucrteMsl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
noJjiyueHue, pU3ndeckue U XuMUIECKHe
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
UX COEOUHEHUN

https://resh.edu.ru/

77

78

79

O6mas xapakrepuctuka metaiuioB |A-
rpyms! llepruoagnyeckoi cucteMbl
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJbLIM: TOTy4YeHue, (pu3nyecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN

JXK€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS

AmoMuHUI: IMOJIy4YCHHC, (I)I/ISI/I"ICCKI/IC )51
XUMHUYCCKUC CBOI>'ICTB8., MMPUMCHCHUC

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

80

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUA aTFOMUHUS,
TUAPOKCOKOMIIIEKCOB aJIFOMMHHS, UX
IIPUMEHEHNE

https://resh.edu.ru/

81

82

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[TpakTuueckast paborta Ne 7. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"MeTasisl ITIaBHBIX OArpymHn”

47
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OO0m1as XxapakTepUCTUKA METAIIOB
mo6ouyHbIX toArpym (b-rpyrmm)

https://resh.edu.ru/

83 [lepuonnueckoi CHCTEMBI XUMUYECKUX
3JIEMEHTOB
84 dusnyeckue u XI/{'MI/I‘-IGCKI/IG CBOICTBa Xpoma https://resh.edu.ru/
U €r0 COCTMHEHH, MX MPHUMEHEHHUE
Baxkneiilme coeiMHEHUs MapraHiia. https://resh.edu.ru/
85 ITepmaHTaHaAT KajMs, €r0 OKHCIIUTEIIBHBIC
CBOMCTBA
dusnuecKkre ¥ XMMUYECKHE CBOMCTBA JKelle3a https://resh.edu.ru/
86 u ero coeunenuil. [lonyuenue u
pUMEHEHHE CIIJIABOB JKelie3a
87 duznueckue I/IUXI/IMI/I‘ICCKI/IG CBOICTBA MEIU U https://resh.edu.ru/
e€ coeIMHEHHH, UX IPUMEHEHHE
dusnyecKkue U XUMUYECKHE CBOWCTBA IIMHKA https://resh.edu.ru/
88 U €T0 COCJMHEHUH, UX TPUMEHEHHE.
I'MapOKCOKOMILTEKCHI IIMHKA
[pakTrueckas padora Ne 8. Pemenue https://resh.edu.ru/
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasisl TOOOUHBIX oArpymn”
90 Perenvie 3a1a4 pa3aHyHBIX THITOB https://resh.edu.ru/
01 O0001IeHHEe ¥ CUCTEMATU3AIHS U3YYEHHOTO https://resh.edu.ru/
Martepuaia o teme "Mertanibr"
92 KonTponbhas pabota no teme "Mertasmibr" https://resh.edu.ru/
03 AHanu3 pe3ynbTaToB KOHTPOJILHON PaboTHI, https://resh.edu.ru/

KOPPEKIHs OMUO0K

48




Posib xuMuu B obecrieueHuH yCTOMYUBOTO

https://resh.edu.ru/

94 pa3BuTHs YenoBeuecTBa. [lonsTue o 1
HAyYYHBIX METOJIaX UCCIICOBAHHS BEIICCTB
Hay4Hble IpUHIUITBI OpraHU3aluu https://resh.edu.ru/

95 XHMHYECKOTO IIPOU3BOJICTBA. 1
[TpoMbINUIEHHBIE CIIOCOOBI MOTYYCHHSI
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIIESH 1 https://resh.edu.ru/
CpEJIbl U €r0 MOCIIESICTBHS

97 XUMHUS 1 30POBbE Y€IOBEKA. 1 https://resh.edu.ru/
JlekapcTBEHHBIE CPEIICTBA

08 Xumust nunm. Pojab XumMun B 00eCIieYeHUN 1 https://resh.edu.ru/
MHIIEBON 0€30MacHOCTH

99 KocmeTrnueckue u napproMepHbIe CpeicTBa. 1 https://resh.edu.ru/
beiToBas xumus
XUMHS B CTPOUTENLCTBE. BakHeiime https://resh.edu.ru/

100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XUMHUS B CEITBCKOM XO3SHCTBE. 1 https://resh.edu.ru/
Opranuueckre 1 MUHEpaJbHbIE yJ0OpeHNUs

102 Cucrtemaru3zaius u 00001IeHHe 3HAHUH 110 1 https://resh.edu.ru/
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

49
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

Pynsutuc I'.E., ®enpaman O.I.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

["a6puensn O.C., Pymzutuc ©.T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuoTteka 1udpoBbIX 00pa30BaTEILHBIX PECYPCOB
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