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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpaMmma Mo XWMHH Ha ypOBHE CpeaHEro oOmiero oOpasoBaHmsi pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanuu B Poccuiickoii
Oeneparun», TpeOOBaHW K pe3yJbTaTaM OCBOSHHUsS  (elepalibHONH  00pa3oBaTenbHON
nporpamMmbl cpenHero obmero ob6pazoBanusi(P@OIl COO), mpencraBienusix B denepanbHoM
rocynapcTBeHHOM oOpa3zoBatenbHoM craHaapre COO, c¢ yu€rom KoHuenuu mpenoaBaHus
yueOHOro mnpenMera «XWMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickorn deneparum,
peau3yIuX OCHOBHBIC 00pa30BaTelIbHBIC TPOTPAMMBI, 1 OCHOBHBIX MOJIOXKeHHH «CTpareruu
pasBuTusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YpOBHE YIIyOJEHHOTO M3YYEHHUS 3aHUMAeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOTrO oOpa3oBanHus yvammxcsi 10—11 kmaccoB. M3ydenue mnpemmera, peaqu3zyeMoe B
yCIOBUAX  TUQP(GEPCHIIMPOBAHHOTO,  MPOPWILHOTO  OOYyYCHHs, TPU3BAaHO 00OECHEYHTh
0011e00pa3oBaTeIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYTO
JUTSL alanTalii UX K OBICTPO MCHSIONIMMCS YCJIOBUSM YKU3HH B COIIMYME, a Takke s
MPOJIOJDKCHHSI O0yUEHUS B OPraHU3alusIX MpodeccnoHaIbHOTO 00pa30BaHus, B KOTOPBIX XUMUS
SIBIISICTCS OJTHOW U3 IPUOPUTETHBIX TUCIIHMILIHH.

B mporpamme mno XMMHM Ha3HauYeHHE TpeAMeTa «XUMHS» TOJIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJIepIKaHMs, Pe3yJIbTaTOB O0Y4YEHHs U TPEOOBAaHHUI K YPOBHIO
HOATOTOBKH BBITYCKHUKOB. CBHIETEIECTBOM TOMY SBIISIIOTCS CIEAYIOIIME BBIIOJIHSIEMbIC
OporpaMMoOil 1Mo XUMHUM (QYHKUUH: HHMOPMALMOHHO-METOAMYECKas, peaau3anus KOTOpOu
o0ecreynBaeT MOJyYEHHUE NPEACTABICHUS O LENAX, COJIepKaHUM, O0Iel cTpateruu o0yueHwus,
BOCIIUTAaHHUSI W PAa3BUTUS OOYYArOIIUXCS CpPEJACTBAMHU TIpEAMETa, H3y4aeMOro B pPaMKax
KOHKPETHOTO  mpodwuis;  OpraHM3alMOHHO-TUTAHUPYIOIIAsA, KOTopas  MpeayCMaTpUBaeT
OTIpeNieNieHNe: TPUHIMIIOB CTPYKTYPUPOBAaHUS M TIOCIIECAOBATEIFHOCTH HM3YYCHHS Y4eOHOTO
Marepuaia, KOJIMIeCTBEHHBIX U Ka9YeCTBEHHBIX €r0 XapaKTePUCTHK; TTOIX0/I0B K (POPMHUPOBAHUIO
coJiepKaTeIbHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHBIX JOCTHXKEHHH 00ydaroMxcs B
paMKax UTOTOBOM aTTecTaluu B GopMe €AMHOTO rocyJapCTBEHHOI0 3K3aMeHa 10 XMUMUHU.

[Iporpamma my1st yriryOIEHHOTO U3yUYEHUS] XUMUM:

YCTaHABJIMBAaET MHBAPHAHTHOE NIPEIMETHOE CO/Iep KaHNe, 003aTeNIbHOE /ISl U3YUYEHHUS B paMKax
OTJENBHBIX NpoduiIel, IpeaycMaTpuBaeT paclpeeIeHue U CTPYKTYPHUPOBAHUE €T0 10 KJIaccaM,
OCHOBHBIM COJIep’KaTeIbHBIM JIMHUAM/pa3fenaM Kypca; AaéT NPUMEPHOE paclpeaeieHue
y4eOHOT0 BpEMEHH, PEKOMEHAYEMOro JJIs U3yUeHHs OTAEIbHBIX TeM; MpeasaraeT MpuMEepHYIO
MOCJIEI0BATEIbHOCTh M3YyUeHHUs] Y4eOHOro MmarepHuaja ¢ y4y€TOM JIOTMKHM IOCTPOEHHs Kypca,
BHYTPHUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH; MAET METOAUYECKYIO MHTEPIIPETALMIO LIENeH U
3aa4 U3y4yeHHs MpeaMeTa Ha yriayOJE€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B
CHUCTEME CcpelHero oOmero oOpa3oBaHUs, COJEPXKATEIbHOW XapaKTEPUCTHKU IUIAHUPYEMBIX
pe3yIbTATOB OCBOEHUSI OCHOBHOM 00pa30BaTEeIbHOM TPOrpaMMbI CPEIHET0 00IIEero 00pa3oBaHus
(JIMYHOCTHBIX, METAIPEIMETHBIX, MPEIMETHBIX), a TaK’K€ C yU4ETOM OCHOBHBIX BUJOB y4€OHO-
MO3HABATEJIbHBIX JEHCTBHI 00y4aromerocs o OCBOSHUIO COJEP>KaHus IPEeIMETA.



[To BceM Ha3BaHHBIM NO3MLMSAM B IPOTrpaMMe MO XMUMHUHU MPELYyCMOTPEHA MPEEMCTBEHHOCTh C
00y4eHHEM XMMHU Ha YPOBHE OCHOBHOIO 00I1ero oopazoBaHus. 3a MpejeaaMu yCTaHOBJICHHOM
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH colepKaHUs y4eOHOTrO
npeaMera «XuMus» ocTaércsi BO3MOKHOCTh BHIOOpA €ro BapuaTUBHOW COCTABIISIONIEH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBuM ¢ koHnentyainbHbiMU TosiokeHUs MU PI'OC COO o0 Ha3HAYeHUU MPEIMETOB
6a30Boro M yriyoiaEHHOro ypoBHeW B cucrteMe nup(depeHIUpOBaHHOTO OOy4eHUs Ha ypOBHE
cpenHero oodmiero oOpa3oBaHUs XUMHUS Ha ypOBHE YriayOJEHHOrO W3y4YeHHsl HampaBlieH Ha
pealM3alui0  MPEEeMCTBEHHOCTH C  MOCIEAYIOIIMM JTarloM [OJYYE€HHUS XUMHYECKOIro
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusix cpeaHero npodeccuoHaibHOro oopasoanus. B a1oii cBsizu
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yIIyOJIeHHEe TEOPETHUECKOW M TPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BHIOPABIINX
ornpenenéHHbI MpopmIb 00ydeHHs, B TOM YHCIE C MEPCHEKTHBON MOCIIETYIOMIET0 MOTYICHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro oopasosanus. Hapsmy ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3ysibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpEeTHEro OOIIero 00pa30BaHUS W3Y4YCHHE MpeaMeTa «XHUMHsD
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YYaroIINXCH,
Ha GOPMUPOBAHUE Y HUX OOIICUHTEINIEKTYaIbHBIX YMEHHUM, YMEHHUH paliioHaIN3aui y4eOHOTO
Tpyada W OOOOIIEHHBIX CIIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIAUCIUILTHHAPHBIH,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsromuMu  npeaMera «XUMHs» Ha YpOBHE YIIyONEHHOTO HW3Yy4EHHUS SBIAIOTCA
yray6nénnsle Kypebl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». Ilpu
OTNpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHH3allMd COJEp>KaHUS 3THX KypCcOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®PI'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy conepxaHusi KypcoB «Opranunueckass xumus» u «OO0IIas U HEOpraHWYECKass XUMHUSH)
COCTaBJISIET COBOKYIHOCTH NMPEAMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3ydeHus TpenMera. OTa CHCTeMa 3HAaHMH IIOJIydaeT OINpENeNEHHOE TEeOpeTHYECKOe
JIONOJTHEHHWE,  TIO3BOJIIIONIEE  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OOJBHIMHA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOJE€HHOM YpOBHE M3yuYeHMs IpeaMmera obecreuyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAHMH O XMMHUYECKMX DJEMEHTaxX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHHs NMpPEeACTaBICHUNH O CTPOCHUHU
BEIIIECTBA, XUMHUECKOW CBSA3HM M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKIMid, pacCMaTPUBAEMBIX C
TOYKH 3PCHUMA XUMHYECKON KMHETHKU U TEPMOIAUHAMHKHU. I/IsyquMe NEPUOANICCKOro 3aKOHa U
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAHTOBOMECXaHUYCCKUX MPCACTABJICHUAX O CTPOCHUHN aTOMaA. XuMuueckas CBSA3b OOBLICHSIETCS C
TOYKH 3pPEHHS] DHEPreTHUECKUX HM3MEHEHHUH Mpu e€ 00pa3oBaHWM W Pa3pyIICHWH, a TaKXkKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJHIETCS
(dopmMHpOBaHHEM NPEACTAaBICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U pPacTBOpPOB BellecTB. B Kypce OpraHM4eckod XHWMHUHM TIPH PACCMOTPEHUH PEaKIMOHHOU
CHOCOOHOCTH COEMHEHUH yaensieTcs oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
O B3aMMHOM BJIMSIHUK aTOMOB B MOJICKYJIaX 1 MEXaHHU3Max peaKHHﬁ.



Oco0oe 3HaueHHE HMEET TO, YTO Ha COAEpKAHUE KYypCOB XHUMHH YIiayOJIEHHOrO YpOBHS
W3YYCHHS IS KIACCOB ompeaecnéHHOro mpoduis (rIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHHH TMpPEAMETa I KIACCOB XHWMHUKO-(DH3HMYECKOro
npoduns 00IbIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOImel XUMHH.
[Ipu u3ydeHum mnpenMera B JAaHHOM cly4yae akLEHT OyJeT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B To ke BpeMs B colep)KaHUU NIpeaMeTa IJs KIACCOB XUMHUKO-OMOJOTMYECKOro mpodus
OonbIIMid yAENbHBIN Bec OyaeT MMEeTh OpraHuueckas XuMus. B aTom ciydae mpenocraBisercs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOZST, K IpUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIHJbL, OEJIKH, YIJIEBOJbI, HyKIEHMHOBbIE KUCIOTHI U npyrue. [Ipu stom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH IIPOLIECCOB (POTOCUHTE3A, bIXaHUs, TUILEBAPEHHUS.

B mutane ¢gopmMupoBaHusi OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHUS OOIICHAYyYHBIX METOJIOB
IIO3HAHMUSI U OIbITa IMPAKTUYECKOTO IPUMEHEHMS HAy4YHBbIX 3HAHUW M3y4EHHE IpeaMmera
«XUAMUD» Ha yIIyOnéHHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBS3SX C Y4eOHBIMH INpEAMETaMH, BXOJSIIMMH B COCTaB IPEIMETHBIX
obnacreii «EcTecTBeHHO-HayuHble MpeaMeTsl», «Martematuka u uHbopmaTuka» u «Pycckuit
A3BIK U JINTEPATYpay.

[Tpu u3yueHun yueOHOrO mpeamMeTa « XUMHUsS» Ha YriyONE€HHOM YpOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO U cpeliHero obmiero oopazoBanus (Ha 0a30BOM YPOBHE), 3ajaueil MepBOCTETIEHHOMN
3HAUUMOCTHU SBIIAETCS (OPMUPOBAHHE OCHOB HAayKd XUMHUH Kak OONAacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUUYECKON AECATEIBHOCTH YENOBEKAa U OJHOTO U3 KOMIIOHEHTOB MHMPOBOMU
KyJIbTypbl. Perienue 3Toii 3a1aun Ha yriiyOJIEHHOM YPOBHE M3YYEHHS MpEIMETa Mpeoiaraet
peanu3anuio Takux IeNier, Kak: (QOopMUpOBAaHUE TPEICTABICHUN: O MaTePUATHLHOM €IUHCTBE
MHpa, 3aKOHOMCPHOCTAX W ITO3HABACMOCTHU SIBIICHUI npupoasl, 0 MECTC XHMMHU B CHCTCMC
€CTECTBEHHBIX HayK U €€ Bedyllled poyii B 00eCleuyeHNH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA:
B PEIICHUU MPOOJIEM KOJOTHYECKOU, YHEPTreTHUECKON U MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUECHUU
paIoHaIBHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MPUPOJAHON  CpeJe; OCBOCHHE CHUCTE€Mbl 3HAHMH, JIEXKAIIMX B OCHOBE XHUMHYECKOU
COCTaBJISIIOIIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAJIbHBIX MOHATUH, 3aKOHOB U
TeopI/Iﬁ XUMHHU, COBPEMCHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPpOCHHUHN BCHICCTBA HAa Pa3HBIX YPOBHAX —
AaTOMHOM, MOHHO-MOJICKYJIAPHOM, HAIMOJICKYJIIPHOM, O TCPMOJUHAMUYCCKUX U KHUHCTUUYCCKUX
3aKOHOMEPHOCTSX MMPOTEKAHUSA XUMUYECKUX PEAKIIUM, O XUMUYECKOM PAaBHOBECUH, PACTBOPAX U
TUCTIEPCHBIX cHcTeMax, 00 OOMMX HAay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopMupoBaHHE Yy OOYYarOMIMXCS OCO3HAHHOTO TOHHUMAaHUSI BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHUH i1 OOBSICHEHHs KIIOUYEBBIX HJIEH U MPOOJIeM COBPEMEHHON XUMUM, Jis
OOBSICHEHUS M NPOTHOZMPOBAHMS SBJIEHUH, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOLIY;
TpaMOTHOI'0 PCIICHHA HpO6J’IeM, CBS3aHHBIX C XI/IMI/IeI\/’I, IIPOTHO3WPOBAHMA, aHaJIM3a U OLCHKU C



MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥ MPOW3BOJICTBEHHOU
JACATCIIbHOCTH YCJIOBCKA, CBHSaHHOfI C XHUMHYCCKUM HpOI/I3BOI[CTBOM, HUCIIOJIB30BAHUEM H
nepepaboTKON BeIIeCTB;, YIUIyOJNIEHWE TPEJACTABICHUNM O HAyYHBIX METOJaX IIO3HAHUS,
HEOOXOUMBIX Ui TMPUOOpETEHUs] YMEHUNH OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS
XUMHNYCCKUX HBHGHHﬁ, HUMCHOIIINUX MECCTO B npnpoae, B HpaKTquCKOﬁ JCATCIIBHOCTU H
MOBCEIHEBHOM JKU3HU.

B mnnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIBHBIX M PA3BUBAIONIMX  (DYHKIHA
LEJIOCTHOW CHCTEMBbI CpeIHEero oOIiiero oOpa3oBaHUS IPU H3YyUEHUU MpenMera «XuMUs» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKue 1eNIU U 33/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOPYECTBA B O0JIACTH TEOPETUYECKUX M MPUKIAIHBIX MCCIEIOBAHUI B XUMUH, (DOPMHUPOBAHHE
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHs HAyKd;  pa3BUTHE
MOTHBALUM K OOYYEHHIO U MMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCITMTAHHIO HA
OCHOBE YCBOEHHs OOIICYEIOBEYECKUX IIEHHOCTEH; pa3BUTHE II03HABATEIBHBIX HHTEPECOB,
UHTEJJICKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN oOywaromuxcs, (QOpMHUpOBaHUE Yy HHX
CO3HATEIBHOTO OTHOIIEHHS K caMOOOpPa30BAHUIO U HEIPEPHIBHOMY 00Pa30BAHUIO KAK YCIOBHIO
yCIIENTHOHM MpOo(eCCHOHATFHON M 00IIECTBEHHOH NESTEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBI0O M TOTPEOHOCTH B 3J0pOBOM 0Opa3e KHu3HH;, (HOPMHUPOBAHHE YMEHHU H
HAaBBIKOB Pa3yMHOTr'0 MPUPOJOIOIb30BaHMs, Pa3BUTHE IKOJIOTMUECKOM KYJIbTYpBbl, IPHOOpETEHNE
OITbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTUIECKON e TeTbHOCTH.

OOmee 4WCIO YacoB, MPEAYCMOTPEHHBIX JUISI M3YYCHHsS XHMHU Ha YTIyOJIEHHOM YpOBHE
cpennero obmero oOpa3zoBanus, coctaBisgeT 204 gacoB: B 10 xmacce — 102 gaca (3 vaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).



COAEPXAHUE OBYUYEHUSA

10 KJIACC

OPIAHUYECKAS XUMMUSA
TeopeTnueckre OCHOBbI OPraHUYECKOW XUMUH.

[IpeameT u 3HaYCHUE OPraHUYECKON XUMHH, PEJCTABICHUE O MHOTOO0OPa3uH OPTraHUYECKUX
COEIMHEHMI.

DJEeKTPOHHOE CTPOEHHE aToMa yriepoJa: OCHOBHOE U BO30YXIEHHOE cOCTOsIHUS. BaneHTHbIe
BO3MOYKHOCTH aTOMa yriiepoia. XMMHUYECKas CBsA3b B OPraHUYECKUX COCIMHEHMSIX. THIIbI
ruOpHUIU3ai aTOMHBIX OpOUTalel yriaepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3U
(0OMEHHBIN M TOHOPHO-aKLENTOPHBIH). TuUIbl nepekpriBaHUsI aTOMHBIX OpOUTANEH, G- U T~
cBsi3u. OuHapHAas1, TBOWHAS U TPOitHast cBsi3b. CIIOCOOBI pa3phIBa CBsA3EH B MOJICKYJIaX
oprannveckux Bemniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopus cTpoeHus OpraHu4ecKkux coequHeHnid A.M. byTinepoBa 1 COBpeMEHHBIE IIPEICTABICHUS
0 CTPYKTYpE MOJIEKYJI. 3HAaUEHHUE TEOPUU CTPOCHHUS OPraHMYECKUX COeUHEHUH. MoJekyspHble
U CTPYKTypHBIE popMyItbl. CTpYKTYypHBIE (POPMYJIIBI Pa3IMUHBIX BHIOB: pa3BEPHYTas,
COKpaléHHasi, ckeneTHas. M3omepus. Buasl nzomepuu: CTpyKTypHasi, IpOCTPAaHCTBEHHAs!.
OneKkTpoHHbIE 3P HEKTH B MOJIEKYIaX OPraHMYECKUX COSUHEHUN (MHAYKTUBHBIN U
MEe30MEepHBIN A3P(DHEKTHI).

[TpencraBienue o knaccuuKaluy opraHuyeckux BemecTs. [lonaTue o GpyHKINOHATBHON
rpynne. ['omonorus. ['omonornueckue paapl. CucreMaTndeckas HOMEHKIIATypa OPraHudeCKUX
coeaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTABUTENEH.

OcoOeHHOCTH U KHaCCI/I(I)I/IKaI_II/IH OpTraHUYCCKUX peaKL{HfI. OKHUCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
pCaKknuu B OpFaHquCKOﬁ XHUMUU.

3KCHepI/IMeHTaHBHHC MCETOJbI U3YUCHUS BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUEC C
06pa3uaMH OpraHNYCeCKUX BCHICCTB U MaTCpHUaIlaMU Ha UX OCHOBEC, OIIBITHI IO IIPEBPAICHUIO
OpTraHHUYC€CKUX BCUICCTB IIPHU HAIrpCBaHUHN (HJ'IaBJ'IeHI/IC, O6erII/IBaHI/Ie 151 ropeHHe),
KOHCTPYUPOBAHUEC MoAeaen MOJICKYJI OPTraHUYCCKHUX BCUICCTB.

YrneBoaopobl.

Ankansl. ['oMonorudeckuii psij akaHoB, o01as popMysa, HOMEHKJIATypa U H30MEPHS.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJIKaHOB, Sp3-THOpUIU3aIls AaTOMHBIX
opOuTanei yrieposa, 6-cBsi3b. DU3NUECKHE CBOMCTBA ATKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIINK 3aMELICHUS, U30MEPU3ALNH, TETUIPUPOBAHUS,
LUKJIA3A1UH, TUPOIN3a, KpEKUHTa, ropenus. [Ipeacrasienue o MexaHu3Me peakiui
pPagUKaIbHOIO 3aMEILECHHUS.

HaxoxnaeHnue B IpUpoAacC. CnocoObl MOJIYUCHUA U TPUMCHCHUC aJIKAHOB.



[uxnoankansl. O6mas Gopmyina, HoMeHKIaTypa U usomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaJbIX (IIMKJIOMPOIIaH, HUKIO0YTaH) U OOBIYHBIX (LIMKJIOMEHTaH,
LUKJIOTE€KCaH ) [MKI0aNKaHOB. CriocoObl MONy4YeHUs U IPUMEHEHHUE LTUKII0ATIKAHOB.

Ankensl. ['omonornueckuil psiz ankeHoB, o0mmas popmyia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJI AJIKEHOB, SP2-THOpUIU3AIHsI aTOMHBIX OpOUTAaJIeH
yriaepoaa, 6- U n-cBsizu. CTpyKTypHas U reoMeTpuyeckas (uuc-rpanc-) usomepus. dusnueckue
CBOMCTBA aJIKCHOB. XMMHUYECKUE CBOMCTBA: PEAKLIMM IPUCOEAUHEHNS, 3aMEILICHUS B OL-
II0JIO’KEHUE IIPY JBOVHOM CBSI3H, IOJUMEpPH3ALMK U okucieHus. [Ipasuino MapkoBHUKOBA.
KavecTBeHHbIE peakiuK Ha 1BOIHYO CBsi3b. CIOCOOBI OTYUYEHUS U IPUMEHEHHE AIKEHOB.

Anxanuensl. Kinaccudukarus ankaaneHoB (CONpsHKEHHBIC, H30JIMPOBAHHBIC, KYMYJIUPOBAHHBIE).
OCco0EHHOCTH AJICKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBOMCTB CONPSDKEHHBIX TUEHOB, 1,2- 1
1,4-pucoeaunenue. [lomumepusanus conpsokEHHBIX AUeHOB. CrIocoObl MOTYUYEHHS U
MPUMEHEHUE AJIKAUCHOB.

Anxunsl. ['oMonorudeckuil psj aJkuHOB, 001mas GopMyia, HOMEHKIIATypa U U30MepHsl.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT aJIKUHOB, SP-THOPUAN3ALIUS aTOMHBIX
opburaneit yriepoaa. dusnueckue cBoicTBa alKMHOB. XMMHUUECKUE CBOMCTBA: PeaKLUn
IIPUCOEANHEHHUS, IMMEPU3ALIMN U TPUMEPU3aLUH, OKUCIeHHs. KHUCIIOTHBIE CBOMCTBA aJIKMHOB,
MMEIOLINX KOHLEBYIO TPOIHYIO CBsI3b. KauecTBeHHbIE peakiuu Ha TPOWHYIO CBsA3b. CI0COObI
IIOJIyYEHUS U IPUMEHEHUE AIIKUHOB.

Apomaruyeckue yrieBoaopoas! (apensl). ['oMonorudeckuit psj apeHoB, obmas Gpopmyiia,
HOMEHKJIaTypa U U30Mepusi. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI O€H3071a.
®uznyeckue CBOWCTBA apeHOB. XMMHUECKHUE CBOICTBA O€H301a U €ro TOMOJIOTOB: PEeaKIINU
3aMelleHusl B OEH30JbHOM KOJIbIIE U YTIIEBOJOPOAHOM paguKaje, peakluu NprucoeInHEHuS,
OKHCIIEHHE TOMOJI0roB OeH3oua. [lpeacraBnenne 06 opueHTHPYIOMEM IEHCTBUN 3aMECTUTENIEH
B OEH30JIbHOM KOJIbLIEe Ha IPUMEpPE AIKMIIbHBIX PaIuKaioB, KapOOKCUIbHOM, THIPOKCHUIIBHOM,
aMHHO- U HUTPOTPYMIIbI, aTOMOB rajioreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA.
[Tomumepusarus ctuposa. CriocoObl MOTy4YeHUs U TPUMEHEHHE apOMaTHIECKUX
YTIEBOIOPO/IOB.

[Tpupoausiii ra3. [TonytHsle HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHnHslii yroiab u
HpPOAYKTHI ero nepepabotku. CriocoOsl nepepaboTKH He(TH: EPEroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKUIT), pudopMuHT, nuponus3. [IpoaykTel nepepaboTku HePTH, UX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH | B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMIHbIMU KJIACCaMH YTJTICBOAOPOJ0B.

DNEKTPOHHOE CTPOEHNUE TaJOr€HIPON3BOAHBIX YIIIEBOLOPOAOB. Peakiny 3aMeleHus rajoreHa
Ha TUAPOKCOTPYIIly, HUTPOTPYIIly, IHAHOTPYIITy, aMuHorpymiy. JleiictBue Ha
raJIOreHIIPOU3BOIHBIE BOAHOIO U CIIMPTOBOTO pacTBopa 1énoun. Bzaumoneiicteue
JUTaJIOTEHAIIKAHOB ¢ MarHUEM U IIUHKOM. [oHSATHE 0 METAIIOOPraHUYECKUX COEAUHEHMSIX.
Hcnonp30BaHne TajJOreHIPON3BOAHBIX YITIEBOJIOPOOB B OBITY, TEXHUKE U IPU CUHTE3€E
OpraHUYECKUX BEIIECTB.



DKcIepruMEeHTATbHBIC METOIbI U3YYCHUS BEIIECTB U UX NPEBPAIICHHIA: U3ydeHUe (PU3HMIeCKIX
CBOICTB yTJIEBOIOPOIOB (PACTBOPUMOCTH), KAU€CTBEHHBIX PEAKIIMI YTIIEBOIOPOAOB PA3THUHBIX
KJ1accoB (oOeciBeurBaHNe OPOMHOI HITM MOJTHOM BOJIBI, pACTBOpA MIEpMaHTaHaTa KaJlus,
B3aMMOJICHCTBHE allETUIICHA C aMMHAYHBIM pacTBOpoM okcupa cepedpa(l)), kauecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJOPO/ia B OPraHMYECKUX BEIIECTBAX, MMOIyYeHUE STHIICHA U
U3yYEHHE €ro CBOMCTB, O3HaKOMJICHHE C KosuieKiusamMu «HedTe» u «Yromnby», ¢ o0paznamu
IUIACTMACC, KAyYyKOB M PE3UHBI, MOJICTTMPOBAHUE MOJICKYJI YTIIEBOJIOPOIOB H
TaJIOTEHIIPOU3BOIHBIX YTJIEBOIOPOJIOB.

KchoponconepmamHe OpTraHU4YC€CKUEC COCIUHCHU.

[TpenenbHble 0JHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYJI (HA IIPUMEPE METAaHOJIa U 3TaHOJIa).
["omonoruyeckuit psas, odmas hopmyna, U30Mepusi, HOMEHKIATypa U KiIaccuukarus.
du3nyecKue CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHbIe CBA3U MEXKaY
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBONCTBA: peaKIMK 3aMEeIEHUs, IeTHIpaTallii,
OKHCJICHHUS, B3aUMOJCHCTBHE C OPraHMYECKUMHU U HEOpraHu4eckuMu kuciotamu. KauectBennas
peakuys Ha OJHOATOMHbIE CIIUPTHI. JleificTBHE 3TaHOIa U METaHOJIa HA OPraHU3M YeJIOBEKa.
CriocoOblI 1oTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa u u3oMepus. OcOOeHHOCTH (PU3NUIECKUX U XUMUYECKUX
CBOMWCTB.

MHoroatroMHbie COUPTHI — ATUIECHTIUKONb U TIUIepuH. OU3ndeckue U XUMHYECKHUe CBOICTBA:
peaKIuu 3aMelIeHNs, B3aUMOCHCTBIE C OPraHMYECKUMHU U HEOPTaHUYECKUMU KUCIOTaMH,
KauCCTBCHHAsA pCaKLUA HAa MHOI'OATOMHBIC CITUPTHI. HpeIICTaBJIeHI/Ie O MCXaHHU3MCE pCaKIII/Iﬁ
HyKJIe0pUIHHOTO 3aMelnieHus. [leficTBrue Ha opranusm denoBeka. CriocoObl MOTyUYeHUs U
MPUMCHCHHUEC MHOT'OAaTOMHBIX CITUPTOB.

®enoi. CTpoeHHE MOJIEKYITBI, B3aMMHOE BIIMSTHHE THAPOKCOTPYIITEI U OEH30JIBHOTO SIpa.
®uznyeckue cBoiictsa peHosna. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHosa. KauecTBeHHbIE
peakuuu Ha GpeHon. TokcuuHocTh GpeHona. CrocoObl MOTyUYeHHs U IpUMEHEeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHuibHbIE COEMHEHMS — AJIbJIETH]IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIIbHOM
rpynnsl. ['omonornyeckue psiabl anbIeru10B U KETOHOB, 0011ast popmya, H30MepHs U
HOMEHKJIaTypa. PU3NYECKUE CBOMCTBA AIbACTUIOB U KETOHOB. XUMUYECKHE CBOMCTBA
aJbJIETU/I0B U KETOHOB: PEAKIMH NpucoeauHeHNs. OKUCIIEHUE alIbJETHI0B, KAUECTBEHHBIE
peaknuu Ha anbaerusl. CnocoObl MOMyYeHHs U IPUMEHEHHUE aJIb/IeTH/I0B U KETOHOB.

OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE KUCIOTBI. OCOOCHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KUCIOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOHCTBa 0JTHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BOopoiHbIE CBS3M MEXAY MOJIEKYJIaMU KapOOHOBBIX
KHCJIOT. XMMHUECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakIys dTepu(UKAILIIH, PEAKIIUH C
y4acTHEM YTJIEBOJIOPOIHOTrO pajgukana. OcoOeHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [ToHsTHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX 3pupax. MHOrooOpa3re kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOICTB HETIPEAETbHBIX U ApOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKApOOHOBBIX
KHCJIOT, TUJIPOKCUKApOOHOBBIX KUCIOT. [IpencTaBuTenu BbICINX KapOOHOBBIX KUCIIOT:



CTeapHHOBAs, AJIbMUTUHOBAS, OJIEMHOBAs, JINHOJIEBASI, TMHOJIEHOBAsA KUCIOTHI. CI0CcOOBI
IIOJIyY€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. 'omonoruueckuii psj, odmas popmyia, H30Mepusi 1 HOMEHKIIATypa.
DuU3NYECKUEe U XUMUYECKUE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, Gpusndeckre U XMMHUYECKHUE CBOMCTBA KUPOB: THAPOIIN3 B KUCIION U
nienouHoi cpene. OCoOOEHHOCTH CBOICTB JKHUPOB, COJIEPKAIIMX OCTATKU HEMPeeIbHBIX KUPHBIX
KUCHOT. KUpbl B IPUPO/IE.

MbLI1a KaK COJIA BBICIIUX Kap6OHOBBIX KHUCJIIOT, UX MOIOIICC ,HGfICTBI/IC.

OO6mas xapakTepucTuka yriieoaoB. Knaccudukanus yrieBoaoB (MOHO-, IU- U MOJIUCAXAPUIBI).
Monocaxapuabl: TII0K03a, (PYKTO3a, rajlakto3a, pubosa, nezokcuprdos3a. dusnueckue
CBOICTBa U HaxoxAeHue B mpupojae. PoTocuHTe3. XMMUYECKHE CBOMCTBA TIIIOKO3bI: PEAKIIHH C
y4acTUEM CIHUPTOBBIX U aJbJACTUIHON TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[TpumeHeHue TI0KO03bl, €€ 3HaU€HUE B )KU3HENEATEIbHOCTH Opranu3ma. Jlucaxapuasl: caxaposa,
MasbTO32a U JIakTo3a. BoccTanaBnuBarouye 1 HeBocCTaHABIMBAKOIIME qucaxapuabl. ['uaponuns
nucaxapusioB. Haxoxaenue B npupojie u npumeHenue. [lonvucaxapuapl: Kpaxmai, IITHKOTeH U
nemnoao3a. CTpoeHre MakpoMOJIEKYJ KpaxMala, IIIMKOTeHa U LEeJUTI0103bl. Pu3ndyeckue
CBOICTBa Kpaxmalia U IeJITI0103bl. XMMHUECKHE CBOMCTBA Kpaxmalia: THAPOIIN3, KaueCTBEHHAs
peaxius ¢ HoJoM. XMMUYECKHE CBOMCTBA LIEIUTIOJIO3bI: THIPOJIN3, MOTy4YeHHe 3(hUPOB
1esuTo03bl. [loHsTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAJIBHBIE METOBI U3YUYEHHUS BELIECTB U UX NPEBPAILEHUIN: PACTBOPUMOCTD
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBHE ITAHOJA C HATPUEM, OKHCIIEHUE 3TUIIOBOIO
CIUpTa B JIbJIETH]I HA PaCKAJIEHHOW MEIHON IIPOBOJIOKE, OKMCIIEHUE 3TUIIOBOTO CIIUPTA
JUXPOMATOM KaJius (BO3MOXKHO HCIOJIb30BAHNE BUI€OMATEPUANIOB), KAUeCTBEHHBIE PEaKIIMU Ha
anbaeruasl (¢ rugpokcuom nuammuncepeopa(l) u runpoxcunom menu(ll)), peakus rounepuHa
¢ rugpokcuom Meau(1l), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTtBopa rioko3sl ¢ ruapokcuaoM Meau(ll), B3anmonelicTBre Kpaxmana ¢ HOJ0M, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMaM «CrupTel U ¢peHonb, «KapOoHoBbie kucI0Thl. Cl0XKHbBIE
3pUPBD».

A30TcoepKale OpraHndeCcKue COeAMHEHUS.

AMWHBI — OpraHu4ecKue Mpou3BoAHbIe aMMuaka. Knaccudukaius aMuHOB: anudarrudeckue u
apoMaTH4YECKHE; IEpBUYHbIE, BTOPHUUHbIE U TpeTHUuHbIe. CTpOeHUE MOJIEeKyYJ, 001as GopmyIa,
W30MEepHs, HOMEHKIIATypa U (PU3NYeCKrue CBOMCTBA. XUMHUECKOE CBOMCTBA alln(PaTHIECKUX
aMHHOB: OCHOBHBIE€ CBOMCTBA, AIKUIMPOBAHUE, B3AUMO/ICHICTBHE MEPBUYHBIX AMUHOB C
a30TucToi kucnoton. Conu aJIKuIaMMOHHSL.

AHUJIMH — TIpeCTaBUTeNIb aMUHOB apoMaTudeckoro psaaa. CTpoeHue aHuianHa. Bzaumuoe
BJIMSIHUE TPYIII aTOMOB B MOJIEKyJ1ie aHMIMHA. OCOOEHHOCTH XUMUYECKHUX CBOMCTB aHMIIMHA.
KavecTBennsle peakiuy Ha aHWIMH. CriocoObl MOMyYeHHs U MPUMEHEHUE au(paTHIeCKux
amMuHOB. [losyuenne aHWIMHA U3 HUTPOOEH301a.

AMWHOKHCIOTBI. HOMGHKHaTypa H U30MEpUsl. OTI[CJ'ILHLIC NpeACTAaBUTCIIN O-aMHUHOKUCIIOT:
TJIMIOWH, aJJaHWUH. du3nyecKkue CBOMCTBAa aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMHUHOKHCIIOT



KaK aM(OTEpHBIX OPraHUYECKUX COCIUHEHHM, peaKkus MOJINKOHIEHCAI[ui, 00pa30BaHue
NEenTUIHOM cBsi3u. buonornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 U THIPOJIA3 MENTHI0B.

benku kak npupoansie noaumepsl. [lepBuunas, BTopuyHas U TpETHUHAs CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpaIlUs, KAYSCTBCHHBIC PEaKIIMK Ha OCIIKU.

DKCIepUMEHTAIbHBIC METO bl H3yUYCHHUSI BEIIECTB M KX MPEBPAIICHHUI: PACTBOPEHUE OCIKOB B
BOJIE, ICHAaTypaIys OCIKOB MPU HarpeBaHUH, I[BETHHIC PEaKIIUU Ha OCIIKH, PEIICHUE
AKCIIEPUMEHTANIBHBIX 33/a4 110 TeMaM «A30TcojiepKalllie OPraHMueCKUE COSTMHEHUS U
«Pacno3HaBaHrEe OPraHUYECKUX COCTUHEHUID.

BBICOKOMOJ'ICKy.]'IHpHI)IC COCIUHCHNA.

OCHOBHBIC TTIOHATHS XUMHHU BBICOKOMOIJICKYJISAPHBIX CoeHHHeHHﬁZ MOHOMEDP, IIOJIUMED,
CTPYKTYPHOC 3B€HO, CTCIICHDb ITOJIUMEPU3aAlIUU, CPEAHASA MOJICKYJISIpHAA Macca. OCHOBHBIC
METObl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ — NOJIMMCPU3alvAg U ITOJITUKOHACHCAITU .

[TonumepHsbie MaTepuansl. [InactMacchl (TONMMATHIIEH, TOTUITPOHMIICH, TOJTMBHHUIIXIIOPH],
HOJHUCTHPOI, TIOJIMMETHIMETAKPHJIIAT, TOJIMKApOOHATHI, ITOJIMATHIIEHTepedTanar). Y THIn3auus u
nepepaboTKa IIacTUKa.

OnacToMepbl: HATypallbHbIM KaydyK, CHHTETUYECKHE KayuyKH (OyTalneHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BoJiokHa: HaTypalibHBIE (XJIOTIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[TonuMmepsl cienansHOTO Ha3HauUeHus (TedIoH, KeBIap, MEKTPONPOBOASIINE TTOTUMEDPHI,
OuopasiaraeMbie TOIUMEPHI).

SKCHepI/IMeHTaJ'IBHBIe METOJbI U3YUCHUS BCHICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUEC C
06pa3uaMH MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB, pCIHICHUC
SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «Pacno3HaBaHue mjaacTMacc U BOJIOKOHY.

PacuérHrble 3amaumn.

Haxoxnaenue MonekyasipHON (OpMyJIbl OPraHUYECKOT0 COETMHEHUS IO MAaCCOBBIM J0JISIM
AJIEMEHTOB, BXOJAIIUX B €0 COCTAB, HAX0X/IEHNE MOJIEKYJISIPHON (POPMYJIbl OPraHUYECKOTO
coeZIMHeHus 1o Macce (00bEMY) POJYKTOB CrOpaHMsl, O KOJIMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIMU U/WIIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (hOpPMYIIbI
OpPraHUYeCcKOTo BELIeCTBAa HA OCHOBE €r0 XMMUYECKUX CBOMCTB MM CIIOCOOOB MOJTyUeHHUS,
OIIpEEIICHUE JI0JIM BBIXOA NIPOYKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXKHOTO.

Me)KHpCIlMCTHBIC CBA3H.

Peanuzanus MeXnpeIMETHBIX CBSA3€H PU M3yYEeHUN opraHnndeckor xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 UCTIOIb30BAHNE KaK OOIUX €CTeCTBEHHO-HAYYHbIX MOHSATHIM, TaK U
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI' O 1IUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIN3, CUHTE3, KIaccu(UKaIus, Ha0II0ICHUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb,
MOJICJIUPOBAHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHD,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMUUHBI, CTHHHILIBI
U3MEPEHHs, CKOPOCTh, SJHEPIHsA, Macca.

Buonorus: kinerka, opraHu3M, 3KocucTeMa, Onocdepa, MeTadoInM3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIN U TeTEPOTPODHBIN TUT TUTAHUS, OpOKEeHUE, POTOCUHTE3, JIBIXaHUE, OCIIKH,
YTIIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTEHI.

[eorpadusi: nosie3Hbie UCKOIIaeMbIE, TOILIUBO.

TexHonorus: nuileBbIe IMPOAYKTBI, OCHOBBI PAlIMOHAJIBHOT'O ITMTaHWA, MOIOIIHUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA
TeopeTnyecknue OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYECKHii aneMeHT. M3otonbl. CTpoeHHE AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC YHCJIA. JHEPTETHUECKHIE YPOBHH U MMOyPOBHU. ATOMHBIC
opOuTanu. Kiaccudukarys XuMHUUeCKHX 3IEMEHTOB (s-, p-, d-, f-anemenTsr). Pacnipenenenue
AJIEKTPOHOB 10 ATOMHBIM OpOUTANISAM. DJIEKTPOHHBIE KOH(UTYpAIIK aTOMOB 3JIEMEHTOB
MEePBOTO—YETBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, SJIEKTPOHHBIE
KOH(HTYpaIMi HOHOB. DJIEKTPOOTPHIATEILHOCTb.

ITepnonnueckuii 3akoH u Ilepuonnueckas cucrema XuMudeckux aneMeHToB .M. Menneneesa.
CBs13b IEPUOUYECKOTO 3aK0oHA U [leproaudyeckoit CHCTEMbI XUMUYECKHUX JIIEMEHTOB C
COBPEMEHHOI TeOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
AIIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYyMIaM U MEPHOIaM.
3HaueHnue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBI3b. BUJIbI XUMHYECKOM CBS3U: KOBAJICHTHAs, HOHHAs, METAJLIMUECKas.
Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3U: OOMEHHBIN

Y JJOHOPHO-aKIENTOPHBIN. DHEPTHs U IJuHA CBA3U. [l0JIpHOCTH, HAPABIEHHOCTD U
HACHIIIAEMOCTh KOBAJICHTHOMU CBsi3u. KpaTHbie cBsizu. BompopoiHas cBsizb. MeXMONEKYIISIpHbIE
B3alMOJICUCTBUSL.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b BHCKTpOHHOﬁ CTPYKTYPbI MOJICKYIJI C
HUX TCOMECTPUUYCCKUM CTPOCHHUEM (Ha mpumepe COE€IUHEHMI IIEMEHTOB BTOpOTO Hepnona).

HpCI[CTaBJ'ICHI/IC O KOMIIJICKCHBIX COCIMHCHUAX. CocTaB KOMILJIGKCHOTO HOHA!
KOMHHCKCOO6pa3OBaTCJ'IL, JINTaHdbI. 3HaueHNE KOMILIEKCHBIX coequneHuii. [lonsaTue o
KOOp,Z[I/IHaHHOHHOﬁ XUMMHH.



BemecTBa MOJIEKyISIpHOIO M HEMOJIEKYJIIPHOTO CTPOCHMS. THIBI KPUCTAIUIMYECKUX PEIIETOK
(CTPYKTYp) 1 CBOICTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctunubie pactBopsl. [IpeacraBieHue o KOIIOUIHBIX
pactBopax. CriocoObl BbIpaKEHUS KOHIIEHTPALMK paCTBOPOB: MAaccoBasi J0JIs BEIIECTBA B
pacTBope, MOJIsIpHasi KOHIEHTpalusi. HacklllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIeCTB. T pHUBHAIIbHBIC HA3BAHUS
OTAENBHBIX NPEACTABUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccudukanust XaMUUeCKHX peakinii B HEOPTaHMYECKOW U OPraHUYeCKON XMMUU. 3aKOH
COXPAHEHHUs MAcCChl BELECTB; 3aKOH COXPAHEHUS U PEBPAILEHUs SHEPT U NTPU XUMUYECKUX
peakuusax. TermoBbie 3 (HEKTh XUMHUYECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKOpOCTB XHUMHYECKOH pCaKluu, €€ 3aBUCHUMOCTb OT Pa3INIHBbIX CI)aKTOpOB. I'omorennslie u
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTophl.

OO6paTtumbie 1 HEOOpaTUMBbIE peakluu. XMMHUECKoe paBHOBecHe. KoHCcTaHTa XUMUYECKOTO
paBHOBecHs. DPaKTOPBI, BIUAIOLUIME HA MMOJ0KEHNE XUMHYECKOTO PABHOBECHSI: TEMIIEPATYPA,
JIaBJICHUE Y KOHILIEHTPALMH BEUIECTB, y4acTBYOIuUX B peakiuu. [Ipunuun Jle [larense.

OnexTponuTHyeckas qucconuanus. CuibHble U ciaalble 31eKTponuThl. CTeneHb AUCCOLUALIH.
Cpena BOOHBIX pacTBOPOB: KUCJIOTHAs, HEUTpalibHas, 1ierao4yHas. Bonoponnslil nokasarens (pH)
pactBopa. ['maponus coneit. Peakiiun nonHoro ooMeHa.

OKHUCITUTEIBHO-BOCCTAHOBUTENBbHBIC peakiuu. CTerneHb OkuciaeHus. OKUCITUTEINb |
BOCCTaHOBHUTEIb. [Ipoliecchl OKMCICHUS U BOCCTAHOBJICHUS. BaskHEHIITHE OKUCITUTEIN U
BOCCTaHOBUTEIU. METO/1 37IEKTPOHHOT0 OajaHca. DJIEKTPOIU3 paCTBOPOB U PACILIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METO/IbI U3YyUEHHUS BEIIECTB U X MPEBPAILICHHI: Pa3I0KEHNE TEPOKCUIA
BOJIOpPO/Ia B MPUCYTCTBUM KaTaIM3aTOPa, MOJACIIN KPUCTAJUTMYECKUX PEHIETOK, TIPOBEICHUE
peakuuii HOHHOTO 0OMeHa, ONPEIEJIEHNE CPEIbl PACTBOPOB C MOMOIIbIO MHAUKATOPOB, U3YUEHHE
BIIMSIHUSI PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOU PEAKIIMH U MOJ0KEHUE XUMUYECKOTO
paBHOBeECHS.

Heoprannueckas xumusi.

ITonoxenune Hemerauios B [lepuogunueckoit cucteme xumudeckux anemeHToB .M. Menneneesa
1 0COOCHHOCTH CTPOEHUS UX aTOMOB. OU3nNYeCcKre CBONCTBA HEMETAIUIOB. AJTOTPONHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yriepona).

Bomopon. [lonydenue, pusnyeckne u XUMHUYECKHAE CBOMCTBA: PEAKIIUU C METAIUIAMHU U
HEMeTaJlIaMHi, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B mpupojie, CrnocoObl MoMy4eHus, (GU3MUecKue U XUMUYIECKUE
cBoiicTBa. ["anoreHoBo10poIbl. BakHeH e KUCTOPOACOAEPKAIINE COEAUHEHHS TAIIOTEHOB.
JlaGopaTopHbIe U IPOMBIIINICHHBIE CITIOCOOBI TMTOTYyUEHUS TaloreHoB. [IpuMeHeHne TaloreHoB U
UX COeTNHEHHUI.



Kucnopona, 030H. JlabopaTopHble U IPOMBIIIIEHHBIE CIIOCOOBI TIOIYYEHUs KUCIOPOA.
®uznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIOPOa U 030HA. OKCUIBI U
HEPOKCH/IBI.

Cepa. Haxoxaenue B Ipupoe, CiocoObl OMydeHUs, PU3NICCKIE U XUMHUYECKHUE CBOMCTBA.
CepoBogopon, cynbhuasl. Oxcun cepri(IV), okcun cepsi(VI). CepHrictas v cepHasi KUCIOTHI U
ux coid. OCOOEHHOCTH CBOMCTB CepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ COeTMHCHU.

Azot. Haxoxenue B mpupoie, CriocoObl MomydeHus, prusnyeckre 1 XuMHUIeCKnue CBOMCTBA.
Ammuak, HUTpuIbl. OKCHIBI a30Ta. A30TUCTAs U a30THAsI KUCIOTHI U X coi. OcobeHHOCTH
CBOMCTB a30THOI KUCIIOTHI. [I[pruMeHeHne a30Ta U ero COeIMHEHUN. A30THBIE YIOOPECHHUS.

dochop. HaxoxaeHre B mpupo/ie, CrocoObl MOAyYCeHUs, PU3HUECKUE U XUMUYECKHUE CBOMCTBA.
®ochunsr u pochun. Oxcunsl pochopa, hocopHuas kucnora u e€¢ conu. [I[pumenenue gochopa
u ero coeauHeHU. DochopHbIE YI0OpEeHHUS.

Yriiepos, HaxoKICHHE B IPUpoAe. ATOTporHbIe MOoguduKanuu. OU3NIECKIEe U XUMHUSCKUC
CBOICTBa NMPOCTHIX BEUIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yraepoaa(ll), okcun
yraepoaa(IV), yronbHas kucinora u e€ conu. AKTUBUPOBaHHBIN yroiib, aacopOuus. Oysiepensl,
rpadeH, yriepoaHbie HAaHOTPYOKH. [I[puMeHEeHHE MPOCTHIX BEMIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
U €r0 COEMHEHUH.

Kpemnuii. Haxoxaenue B mpupoe, ciocoObl NoayyeHus!, pusndeckre u XMMUYECKUe CBOMCTRA.
Oxkcua kpemuusi(IV), kpemHHeBast KHCIIOTa, CHIIMKATHL. [I[puMeHeHne KpeMHUS U €ro
coequHeHuil. CTEKIO, €ro MoJy4eHHUe, BUIbI CTEKIIA.

[Tonoxxenne metanios B [lepuoauyeckoii cucteMe XUMUYECKUX J1eMEHTOB. OCOOEHHOCTH
CTPOEHUS HJIEKTPOHHBIX 000JI0YeK aTOMOB MeTasioB. O01ue pusnueckue cBoicTBa METAJIIOB.
[TpumeHeHne MeTamioB B ObITY U TexHUKe. CIIIaBbl METAJIIOB.

DIEKTPOXUMUYECKUN Psil HAMPSDKEHU MeTaioB. OOmue crnocoObl MOMy4YeHHs] METAILIOB:
TUAPOMETAJUIYPrusl, TUPOMETAIULYPrus, dJIeKTpoMeTautyprus. [loHsaTHe 0 KOppo3uu METaLIOB.
CriocoOb!I 3a1UThl OT KOPPO3UH.

O6mmas xapakrepuctuka MetamioB [A-rpynmnel [lepuoanyeckoil cucTeMbl XMMHUYECKUX
sneMeHToB. HaTpuit u kanuii: momyuenue, Gpu3nveckue 1 XMMUUYECKUE CBOMCTBA, TPUMEHEHHUE
IIPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka metamioB [IA-rpynmnsl [leproanueckoil cucreMbl XUMHYECKHX
3JIEMEHTOB. MarHuii ¥ KaJablHii: oJdy4YeHue, pu3nieckiue 1 XMMU4YeCcKue CBOUCTBA,
pUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCT BOABI M ClIOCOOBI €€ yCTpaHEeHHUS.

AoMUHUN: ony4yeHue, pusndeckre 1 XMMHYECKHe CBOMCTBA, MPUMEHEHHE TIPOCTOrO
BEIIIECTBA U €r0 COeIMHEHNH. AM(OTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUSA,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OO11ast xapakTepucTHKa MeTaJI0B o0ouHbIX noarpyni (b-rpynm) Iepuonudeckoii cuctemsl
XUMHYECKHX JJIEMEHTOB.



Du3nyecKue 1 XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHnd. OKCUJIBI U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl 1 JUXpOMATHI, UX OKUCIUTEIIBHBIE CBONCTBA.
[TonyyeHnue u npuMEeHEHUE XpoMa.

Dur3nyecKrue 1 XMMUYECKME CBOMCTBA MapraHiia U €ro CoOeAMHeHUI. Baxknenume coeInHeHus
mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [lepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOMCTBA.

®dusnuecKkue U XUMUUECKUE CBOMCTBA Kelie3a U ero coeuHeHnit. OKCUIbL, THAPOKCHUIBI U COJIU
xene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHUe xKeje3a U ero CIjiaBoB.

®dusndeckue 1 XUMHYECKHE CBOMCTBA MeAH U €€ coequHeHuid. [lomydueHne u npuMeHeHHE MeIH
U €€ COeTMHEHNH.

I_[I/IHKZ IMOJIyUCHHEC, CI)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA. AMCI)OTCpHLIC CBOMCTBA OKCHJIA U
TUAPOKCHAA HNMHKA, THAPOKCOKOMIIIICKCHI IMHKA. HpI/IMeHeHI/IC OHMHKA U €ro COG,Z[I/IHGHPlﬁ.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHUs BEIIECTB U UX MPEBPAILEHUI: U3yueHue o0pasIoB
HEMETAIJIOB, TOpeHHe cepbl, pocdopa, xKene3a, MarHus B KUCIOPOE, U3YUCHHE KOJUICKIINH
«Mertaibl U CIUIaBbl», B3aUMOJICHCTBUE IIETOYHBIX U LEJI0YHO3EMEIbHBIX METAJIIOB C BOJIOM
(BO3MOYHO HCITI0JIb30BaHKE BUJIEOMATEPHUAIIOB), B3aUMO/IEHCTBHE LIMHKA U JKeJle3a C pacTBOpaMU
KHCJIOT U I1IeJI0Yell, KaueCTBEHHbIE PEaK[Ui Ha HEOpPraHMYeCKUe aHUOHbI, KATHOH BOJIOpOJa U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBHE THAPOKCUAOB ATFOMUHUS U LIMHKA C PACTBOPAMU KHUCIIOT U
1IeJI0ueH, pelIeHne FKCIIEpUMEHTaIbHBIX 3a1a4 1o TemaM «["amorensn», «Cepa u eé
COoeIMHEHU, «A30T U hocop U UX COeTUHEHUSD, « MeTallIbl TTIaBHBIX MOATPYII, «MeTasuibl
MOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Pons xumuu B o0ecIieueHuH yCTOfI‘IPIBOFO Pa3BUTHA YCIIOBCUCCTBA. Ilousrue o HAay4YHBIX
MCTOJax IMO3HAaHWA U MCTOAOJIOTUH HAYUYHOT'O UCCIICTOBAHUS. Hay‘IHI)IG MIPHUHIMAIIBI
OopraHu3alud XUMHYCECKOI'0 MMpOMU3BOJCTBA. HpOMLIIJ_IJ'IeHHHe CITOCOOBI MMOJIYy4YCHU A BaKHEHIIINX
BCIICCTB (Ha npuMepe MMponu3BoaACTBAa aAMMHAKa, CCpHOfI KHUCJIOTHI, MCTaHOHa). HpOMLIIJ_U'IeHHBIC
CITOCOOBI TMOJIYUCHUA MCTAJJIOB U CIIJIaBOB. XHUMHYECKOE 3arpsI3HCHUC OKPY)KaIOH_[eI\/'I CpCabl U
€ro nocjaeacTsusd. Poip XxumMuu B obecneueHUH BHCPFGTH‘ICCKOI\/'I 0C30ITacCHOCTH.

XyUMus U 340pPOBbLEC UCJIOBCKA. HeKapCTBeHHHe CpeAacTBa. HpaBHna HUCIIOJIB30BaHUA
JICKApPCTBCHHBIX MIPCIIApPaTOB. Ponp xumuu B pPa3BUTHUHN MCIULIUHBI.

XUMHS U OCHOBHBIE KOMIIOHEHTHI, MUIIIEBELIE J00aBKU. PoIb XUMHHU B 00€CIIEUeHU N
[MULIEBON OE30MaCHOCTH.

Kocmernueckue n napdromepusie cpenctpa. berroBas xumus. [IpaBuia 6e3omnacHoro
UCIIOJIb30BaHUS MpEnapaToB OBITOBOM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XuMHS B CTPOUTETTHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OCTOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC yI00PECHHS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPacku, CTEKI0, KepaMHuKka. MaTtepuainsl s
anexkTpoHuku. Hanorexnonoruu.

PacuéTHble 3agaun.

Pacuérel: Macchl BeliecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WU
00BEMY O/IHOTO U3 YUaCTBYIOIIMX B PEAaKIIMH BEIIECTB, MacChl (00bEMA, KOTMYECTBA BELIECTBA)
MPOJYKTOB PEAKIUH, €CIIM OJHO U3 BELIECTB UMEET IPUMeECH, Macchl (00bEMa, KOIMUYECTBA
BEIL[ECTBA) MPOJIYKTa PEAKIIHH,

€CJIM OHO U3 BELIECTB JJAHO B BUJE PAaCTBOPA C ONPEACIEHHON MAacCCOBOM J10JI€M PACTBOPEHHOTO
BEII[ECTBA, MACCOBOM JI0JIM U MOJIIPHON KOHIIEHTPAIIMHU BEIIECTBA B PACTBOPE, JI0JIM BHIX0/1a
MPOJIYKTA PEAKIMH OT TEOPETUUYECKHU BO3MOKHOTO.

MexnpeameTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3yYEHUH 00Iel 1 HeOpraHu4eckon xumMuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCIIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK
Y TIOHSITUH, IPUHSTHIX B OT/IETBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaAJIN3, CUHTE3, KIaCCH(PHUKAIUS, IIEPUOTTIHOCTh, HAOTIOICHHE, U3MEPECHHE, YKCIICPUMEHT,
MOJEb, MOAECTUPOBAHUE.

®dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, SJIEKTPOH, POTOH, HEUTPOH, NOH, U30TOIIHI,
PaauoaKTUBHOCTb, MOJICKYJIA, YHEPTETUUECKHUI YPOBEHbB, BEIIECTBO, TE€JI0, 00bEM, arperarnoe
COCTOSIHME BEIIECTBA, UICATbHBIN T'a3, GU3NUECKUE BEIIMUYUHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTb,
AHEprus, Macca.

buonorus: kieTka, opraHusMm, SKocucTema, ouocdepa, MeTadoIM3M, MaKpO- ¥ MUKPOIJIEMEHTHI,
OeNKH, KUPbI, YIIIEBO/IbI, HYKJIEUHOBBIE KUCIOTHI, PEPMEHTHI, TOPMOHBI, KPYyTOBOPOT BEILIECTB U
MOTOK PHEPTUU B 3KOCHUCTEMaX.

['eorpadusi: MuHEpasbl, TOPHbIE TTOPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHosorus: XuMu4ecKasi MPOMBIIUIEHHOCTb, METAJLTYPIHUsl, CTPOUTEIIBHBIE MaTEPHUAIBL,
CEJIbCKOXO035HCTBEHHOE TPOU3BO/ICTBO, MUIIIEBAsI IPOMBIIIIIEHHOCTD, (hapMalleBTUYECKas
MPOMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKUX MTPENapaToB, IPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-/1ESTEIBHOCTHBIM ITOJIX0/I0OM B CTPYKTYPE JINYHOCTHBIX
pE3yJIBTaTOB OCBOCHHUS TpeaMeTa « XMMUs» Ha YPOBHE CPEJHEr0 00IIero 00pa3oBaHus
BBIJICTICHBI CJICIYIOIIUE COCTABIISIOIINE: OCO3HAHNE 00YYArOIMMUCS POCCHICKOM IPaskIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHIO;
HaJIMYMe MOTUBALUU K 00y4YEHHUIO; TOTOBHOCTh U CLIOCOOHOCTh 00YyYarOLIUXCs
PYKOBOJICTBOBATHCS IPUHATHIMH B OOIIECTBE NMPaBHJIAMH U HOPMaMHU TIOBEJICHUS; HAINYHE
MPaBOCO3HAHUS, SKOJIOTHYECKOM KYJIbTYphI; CHOCOOHOCTh CTaBUTH LIETH U CTPOUTH JKU3HEHHBIE
TUTAHBI.

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MPEAMETA « XUMUS» OTPaXaroT CPOPMUPOBAHHOCTH OIBITA
NIO3HABATEJILHON U MPAKTUYECKON JEeATENbHOCTH 00yUarOIIUXCs B IPOLECCe pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS MpeIMeTa « XMMHSD» OTPaXKaroT CHOPMUPOBAHHOCTD OIIBITA
MIO3HABATEJILHON U PAKTUYECKON JEATEIbHOCTH 00yYaroIIMUXCs B IIPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

0CO3HAHMSI 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M 003aHHOCTEH, yBaXKEHHS K
3aKOHY M IIPABOIIOPSLIKY;

MMpEaACTaBIICHUA O COMUAJIBHBIX HOPpMaX U IMpaBUjIaxX MCKINIHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIBHOCTH ITPHU CO3JaHUN y‘le6HHX ITPOCKTOB,
peHICHUA y‘le6HI>IX 1 MO3HABATCJIBHBIX 3a/la4, BBIIIOJIHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;

CIIOCOOHOCTH ITOHUMATh U MNPpUHHUMATh MOTHBBI, HAMCPCHU A, JIOTUKY U ApTYMCHTLI APYTUX IIpH
AHaJIN3€C Pa3JIMYHBIX BUJIOB yqe6H0171 ACATCIIBHOCTH

2) MNaTpUOTUYCCKOI'O BOCIIUTAHU:
ONEHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTCYCCTBCHHOM XHUMHUH,

YBaXCHU K MPOUCCCY TBOPUCCTBA B obnactu TCOPHU U MPAKTUICCKOTO IMPUIIOKCHUA XUMHHU,
OCO3HAHHA TOT'O, UTO JAHHBIC HAYKHU €CTh PE3YJIbTAaT AJTUTCIIBHBIX Hﬂ6J’IIOJIGHPII>i, KPOIIOTJIUBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOTO Tpyda y‘IéHBIX H IMMPAKTUKOB;

HHTEPECA U MO3HABATCIJIBHBIX MOTHUBOB B IMOJIYYCHHUH U MTOCICAYIOIIEM aHAJIN3EC I/IH(l)OpMaHI/II/I (0)
NEPCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTEYECTBEHHOH XHUMUU,

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOTI'O IMMOBCACHU,



CIIOCOOHOCTH OIICHUBATh CUTyallul, CBA3aHHBIC C XUMUYCCKHMU SBJICHUAMU, U IIPUHUMATDb
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTH OLICHHMBATDb CBOE IMMOBEACHHUEC U IMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C HOSI/ILII/Iﬁ
HPAaBCTBCHHLIX W ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHHUA HOCJIC[[CTBI/Iﬁ IMOCTYIIKOB;

4) popMUPOBAHUS KYJIBTYPbI 310POBbSI:

IMOHUMAaHHS IICHHOCTEH 300POBOTO U 0e30macHoro 06pa3a KHN3HU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy (1)I/I3I/ILI€CKOMy H IICUXUYECKOMY 310POBBIO;

coOJTI0ICHHSI TIPAaBIIT 0€3011aCHOTO 0OpaIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HHU, B
TPYIOBOH ACATEIHHOCTH;

MMOHUMAaHHA HECHHOCTHU IMPaBUJI UHAUBHUAYAJIbHOT'O U KOJUICKTUBHOT'O 0e30I1aCHOr0 IHOBCIACHUSA B
CUTyaluAaXx, yrpoKaromux 310POBbI0 U ) KXU3HU J'IIOI[G?I;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOTO BOCIIMUTAHUSI:

KOMMYHHKaTHBHOﬁ KOMIICTECHTHOCTH B yqe6HO-HCCHCHOBaTCHBCKOﬁ JACATCIIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKOHN U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUH MPAKTUYCCKHUX 3a/1a4 COIMATBbHOIN HANIPaBJICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

HHTEPECA K IMPAKTUICCKOMY U3YUCHHUIO npo@eccnﬁ pa3iinaHoOro poJia, B TOM YHUCJIC HAa OCHOBE
MPUMCHCHUA MPECAMETHBIX 3HAHUU T10 XHUMHH,

YBa)KEHU K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBUIYaJIbHOHN TpaeKTOpuu o0pazoBaHus, Oyayei
npodeccuu 1 peaan3aii COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9KOJOTHYCCKOI'o0 BOCIITMTaAHHA:

HKOJIOTUYECKHU 11€TIeCO00Pa3HOr0 OTHOIICHUS K TIPUPO/I€ KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMIie;

MMOHUMAaHUS TJ100a1LHOTO XapakTepa SKOJIOTUICCKUX npo6neM, BIINSITHUA 3KOHOMHUYCCKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HaHUA HeO6XOJII/IMOCTI/I HUCITIOJIb30BaHUA HOCTI/I)KeHI/Iﬁ XUMHHU IJI pEIICHUS BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTHUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIINX BPE OKPYKAIOLEH IPUPOJHON cpeae, YMEHHS
MIPOrHO3UPOBATh HEOIArONPHUATHBIE HIKOJIOIHYECKUE TIOCTIEICTBUS MTPEeANPUHIMAEMbIX JEHCTBUI
Y IIPeI0TBpaLaTh UX;



HAJIMYUS Pa3BUTOTO KOJIOTUYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYpPHI, OTbITA
JeSITeIbHOCTH YKOJIOTHYECKOM HATPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI UMHU B
MI03HABATENbHOM, KOMMYHHKATUBHOM U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) LIEHHOCTH HAyYHOTO MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON
MPAKTUKH;

NOHUMaHMs celU(UKY XUMUU KaK HayKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS, CO3/1aHUU LIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYXKaroIeM
MUpE KaK O €JMHCTBE IIPUPOBI U YEIOBEKA, B IO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEHN U
pelIeHny IpoOieM COXPAHEHUs IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUU JJIs1 COBPEMEHHOMN IIMBUIIM3ALMU: B €€
T'YMaHHCTUYECKOH HAIIPaBICHHOCTH M BaKHOW POJIM B CO3JJaHUX HOBOM 0a3bl MaTepHaIbHOU
KYJbTYpPBl, B pELIEHUH ITI00AIBbHBIX IPOOJIEM YCTOMUHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, TUIEBON U KOJIOTUIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
00eCTeYeHn ! yCIOBUI YCICITHOTO TPY/1a i SKOJIOTHIECKHA KOM(POPTHOM KHU3HH KAXKIOTO YICHA
00I111eCTBA;

GCTGCTBGHHO-HaquOfI TpPaMOTHOCTH: TIOHUMAaHUA CYIIHOCTH MCTOJ0B IMO3HAHUWSA, UCITOJIb3YEMbBIX
B CCTCCTBCHHLIX HAYKax, CIIOCOOHOCTH HCII0JIL30BaTh MOJIy4a€MbIC 3HAHUSA JIA aHalin3a U
00BACHEHUS SIBJICHUI OKpPYZKaroumero M1upa 1 rnpoucxoadaimx B HEM HSMGHCHHﬁ, YMCEHUA ACIaTh
000CHOBAHHBIE 3aKJIFOYEHHS HA OCHOBE Hay4YHBbIX (1)aKTOB 1 UMCIOIIIUXCA JaHHBIX C LCIBIO
MOJIYYCHHUA NOCTOBCPHBIX BbIBOJOB,

CITOCOOHOCTH CaMOCTOSTEIIFHO MUCIIOIb30BaTh XUMUYSCKUE 3SHAHUS I pCIICHU A HpO6JICM B
PCAIbHBIX JKU3HCHHBIX CUTYAlIUAX;

HHTEPECA K IMO3HAHHIO, HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U cCaMO00pa30BaHUI0, K aKTUBHOMY
MOJTy4YEHHUIO HOBBIX 3HAHUI 0 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3JInYHbIX chepax NpodhecCHOHATBHON 1eATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMBI [0 XUMHUHU Ha YPOBHE CPEHETO 00IIIero
00pa3zoBaHMs BKIIOYAIOT:

3HaUUMBIE JUIS (POPMHUPOBAHUS MHUPOBO33PEHUS O0YUAIOIINXCS MEXTUCITUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUPa
U crien(puKy METOIOB TTO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHE, IPOIIECC, CUCTEMa, HAYyYHBIN (DAKT, IPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);



YHHMBeEpCallbHblE Y4eOHbIE 1eHCTBUsI (II03HABATENIbHbIE, KOMMYHHUKATHBHBIE,
perynsTHBHBIE), oOecneunBaronue GopmMupoBanue GyHKIMOHAIBHOW IPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CHOCOOHOCTh O0YYaIOIIUXCS CIIOJIB30BAaTh OCBOCHHBIE MEKAUCIIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEPCAIbHbIC yUeOHbIe JICHCTBUS B TIO3HABATENLHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpeamMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMY YICOHBIMH
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JEHCTBUSMU.

[To3HaBaTeNIbHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBHS
1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOATCIIbBHO Q)OpMYHI/II)OBaTL " aKTyaJIM3UpPOBaATh HpO6HCMy, pacCMaTpuBaTh eé
BCCCTOPOHHC;

ONpCaACIIATh UCIN ACATCIBbHOCTH, 3aaBas apaMETpPbl U KPUTCPUU UX JOCTUKCHUA, COOTHOCUTDH
PE3YJbTAaThl ACATCIIBHOCTU C IIOCTABJICHHBIMU LICJIISIMU

HCII0JIB30BATh IIPU OCBOCHHUU 3HAHUH HpI/IéMI)I JIOTMYCCKOI'0O MBIIJICHUA: BBIACTIATE XapPaKTCPHBIC
IMPpU3HAKH MTOHATHI B YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC
IOHATHUA OJIA 00BACHEHHS OTACIBbHBIX (1)aKTOB n HBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA Knaccn(bm(aunn BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBAThL NPUYIHNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTBH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 110 AHAJIIOTUH), BBISIBIISATh
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SBIICHUAX, (POPMYIUPOBATH BBIBOJBI U
3aKJIFOUCHNS,

HOPUMEHSATH B IIPOIlecce MO3HAHUS UCIIOIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATh MOJIENIbHBIE MPEACTABIEHUS — XUMUYECKHM 3HaK (CHMBOJ) AJIEMEHTA,
XuMHu4ueckas popmyia, ypaBHEHHE XMMHUECKOHN peakliy — MPU pPeLIeHUH y4eOHbIX
ITO3HABATEJIBHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIC IIPEICTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:
BJIaACTb OCHOBAMH METOJ0B HAYUYHOT'O IMMO3HAHHA BEUICCTB U XUMHNYCCKUX peaKHHﬁ;

(I)OpMy.]'II/IpOBaTB OCJIM U 3a4a4r UCCIICA0BaHM A, NCIIOJIB30BAaTh IOCTABJICHHBIC U CaMOCTOATCIIBHO
C(I)OpMy.]'II/IpOBaHHLIC BOIIPOCHI B KAYCCTBC UHCTPYMCHTA MMO3HAHWA U OCHOBBI JJIA
q)OpMI/IPOBaHI/IH THUIIOTE3BI 110 MPOBEPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX Cy>KlI€HPII71;

BJIa/IETh HABBIKAMHU CAMOCTOSITEIBLHOIO IJIAHUPOBAHUS U IIPOBEIECHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHMSI HAOIIOAATh 32 X0O/I0M IPOIECCca, CAMOCTOSTEILHO
IIPOrHO3UPOBATh €T0 PE3yJIbTaT, POPMYIUPOBATH OOOOIIEHHS U BHIBOIBI OTHOCUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS, COCTABISITH 000OCHOBAHHBIN OTUYET O MPOJICTaHHON
pabore;

HpI/IO6peTaTb OIIBIT yquHQCCKOﬁ HCCHeﬂOBaTeHBCKOﬁ n HpOCKTHOﬁ JACATCIIbHOCTHU, ITPOABJIATH
CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIIbHOMY ITOUCKY MCTOAOB PCIICHUA IIPAKTHICCKUX
3aia4, MIPUMCHCHUIO PA3JIMIHBIX MCTOA0B ITO3HAHMA.

3) pabota c uHbOpMaITHEHi:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHGOpMAIUU (Hay4HO-TIOIYJIIpHAs IMTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIPaBOYHbIE TocoOus, pecypcehl IHTepHeTa), aHaIM3UpPOBaTh
MH(OPMALIMIO Pa3IMYHBIX BUAOB U (HOPM Ipe/ICTaBICHHS, KPUTUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTH U HEMIPOTUBOPEUUBOCT;

(dbopMyIIHPOBATh 3aMPOCH] U IPUMEHATH Pa3INYHbIE METO/IBI IIPU MOUCKE U 0TOOpE
uH(pOopMaIiu, HEOOXOAUMOI /1711 BBITIOJHEHUS YUYeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT UCIIOJIb30BaHUA I/IHQ)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHLIX TEXHOJIOTHH U
Pa3JINYHBIX IIOMCKOBLIX CHUCTCM;,

CaMOCTOSITENIbHO BBIOUPATh ONTHUMANIbHYIO (JOPMY MpeACTaBICHUS HHPOPMAITIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEICTBA IIPU paboTe C XMMUYECKOW MH(opManunei:
HNPUMEHATh MEXITPEeAMETHbIC (PU3HYecKne 1 MaTeMaTHIECKHE) 3HAKH U CUMBOJIBI, ()OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATTISAHOCTH.
KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XO/I€ IMaJIoTa U/ UK JUCKYCCHH,
BBICKA3bIBAaTh UJIEHU, q)OpMYJII/IpOBaTI) CBOH HpeI[J'IO)KeHI/ISI OTHOCUTCJIIBbHO BBITIOJTHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAMEN PE3YJIbTATOB MO3HABATEIBHOU €SI TEIbHOCTH, TOJTYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJHEHUN XUMUYECKOTO
HKCIIEPUMEHTA, TPAKTUYECKON PabOThI MO UCCIEAOBAHUIO CBOWCTB U3y4aeMbIX BEIIECTB,
peanuzanuu yaeoHOro MpoekTa, 1 GopMyITUPOBaTH BBIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHMS MMO3UIIUI B X0 00CYKICHUS U 0OMEHAa MHCHHSIMH.

PerynstuBHble yHUBEpCATIbHBIE YUeOHBIE ICHCTBUS:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO II03HABATENILHYIO JESTEIbHOCTD,
omnpezenss e€ ey U 3aJa4u, KOHTPOJIUPOBATh U M0 Mepe He0OXOIMMOCTH KOPPEKTUPOBATh
npeJiaraeMblii alrOPUTM JEHCTBHUM MTPU BHIMOJIHEHUH YU€OHBIX U HUCCIIEIOBATEIbCKUX 3a/1a4,
BbIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS ¢ YUETOM MOJTyUeHHs] HOBBIX 3HaHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAIX;

OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOaHAJIM3a U CaMOOLICHKU.



INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 XUMHUHU Ha yIiIyOJIEHHOM YPOBHE Ha yPOBHE
cpeaHero o011ero o0pa3oBaHys BKJIIOYAIOT clielupuuecKue i yueOHOro nmpeamera « XuMus»
Hay4yHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110 OCBOEHUIO, NHTEPIIPETALIMM U
IpeoOpa30BaHNIO 3HAHUN, BUJbI AESITEILHOCTH 110 ITOJY4EHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUH B Pa3IMYHBIX YUEOHBIX CUTYalHAX, & TAK)KE B pEAbHBIX )KU3HEHHBIX CUTYAIHSIX,
CBSA3aHHBIX C XMMHEN. B mporpaMMe 1o XMMuM NpeAMETHBIE PE3YJIbTAThI IPEACTABIIEHBI 110
roJlaM U3y4eHUsl.

10 KUIACC
[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs) OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAUEHUU OPTAHUYECKOM XMMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ POJU B 00ECIICUEHUHU YCTOMUNBOTO Pa3BUTHS YEJIOBEYECTBA B PEIICHUH
po0JIeM HKOJIOTHIECKO, YHEPTETUIECKON 1 MHIIEBOH 0€301aCHOCTH, B Pa3BUTHH MEAUIIUHBL,
CO3/J1aHUH HOBBIX MaT€pUaAJIOB, HOBBIX HCTOUHUKOB SHEPTUH, B 00ECTIEYEHUH PAllMOHAIBLHOTO
IIPUPOJIONOIB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KYJIbTYpbl UEIOBEKA, & TAKXKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOTHON CPEE;

BJIAJICHHE CUCTEMOW XMMUYECKUX 3HAHUW, KOTOPAs BKIIIOYACT: OCHOBOIIOIATAIOIINE TTOHITHS —
XMMHYCCKHUI JIEMEHT, aTOM, S/IPO M AJICKTPOHHAs 000JI09Ka aToMa, s-, P-, d-aToMHbIC
opOuTaNy, OCHOBHOE U BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPHUIM3aIis aTOMHBIX opOuTanei,
HOH, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKast
CB$13b, MOJIb, MOJISIPHAS! Macca, MOJIIPHBII 00BEM, yriIepoJHbli cKeleT, (PyHKIMOHAIbHAs
Ipymma, paaukai, CTpyKTypHbIe popMyibl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEIETHBIE), N30MEepUs
CTPYKTYpHasl U IPOCTPAHCTBEHHAs (FreoMeTpruYecKas, ONTHYECKas), U30MEPhl, TOMOJIOTHYECKUH
PA1, TOMOJIOTH, YTIE€BOIOPOAbI, KUCIOPO- U a30TCOEepKAIINE OpraHMUeCKUe COeTUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJISIPHBIE COCTUHEHHUST; TEOPHHU, 3aKOHBI
(mepuoamueckuii 3axoH . . MenpeneeBa, TeOpusi CTPOSHUSI OPTAaHMUECKUX BEIIECTB A.

M. BytiiepoBa, 3aKOH COXpaHEHHS MacChl BENIECTB, 3aKOH COXPAHEHUS U IPEBPALICHHUS YHEPTUN
IPU XUMHUYECKUX PEAKIHSIX ), 3aKOHOMEPHOCTH, CHUMBOJINYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIeXKAIUE B OCHOBE IOHUMAHUS PUUYUHHOCTH U CUCTEMHOCTH
XMUMHUYECKHX SIBICHUH; MPe/ICTaBICHHs O MEXaHU3MaX XUMHUECKUX PEaKLIUH,
TEPMOJIMHAMMYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIUSHUU
aTOMOB U TPYII aTOMOB B MOJIEKYJax (MHAYKTUBHBINA 1 Me30MepHBIN 2P eKThI, opueHTaHTH | 1
II pona); paxTomornyeckue cBeieHUs: O CBOMCTBAX, COCTaBE, MOJyUYEHNUU U 0€30MacHOM
UCTIOJIF30BaHUH BKHEHUIITNX OPTaHUIECKUX BEUIECTB B OBITY M MTPAKTHYECKON JCATEIBHOCTH
YeNoBeKa, OOMINX HayYHBIX MPUHIIAIIAX XUMHUYECKOTO MPOU3BOICTBA (Ha IpUMeEpe
IPOM3BOJICTBA METaHOJA, TIepepaboTKu HePTH);

C(l)OpMI/IpOBaHHOCTI) YMeHHﬁI BBISABJIATH XapaKTCPHBIC MIPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBATh UX
B3aUMOCBA3b, UCITIOJB30BaTh COOTBETCTBYIOIIMEC ITOHATHSA ITPU OIMUCAHUHN COCTaBa, CTPOCHUA U
CBOICTB OpraHu4YCCKUux COGI[PIHCHPIIZ;

c(hOpMUPOBAHHOCTh YMEHU:



HCIIO0JI30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISl COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIIECTB;

COCTaBIIATh YPAaBHEHUSI XUMUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTb: OKMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHI MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OalaHCa ATHX PeaKIuii,
peakiuii HFOHHOTO 0OMEeHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUN;

M3TrOTaBIMBATH MOJIEIH MOJIEKYJ OPraHUYECKUX BEIIECTB JJIsl MJUTFOCTPAIIMU UX XUMUYECKOT0 U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh NIPUHAIIEKHOCTh U3YUEHHBIX OPraHMUECKUX
BEIIIECTB 110 MX COCTABY M CTPOCHHIO K OMPeAETIEHHOMY KJIacCy/TpyIIe COSJMHEHNH, 1aBaTh UM
Ha3BaHWUs 110 cucreMaTnieckoil HomeHkiarype (IUPAC) u npuBoanuTh TpUBHUAIbHbIE HA3BAHUS
JUISL OT/AETIBHBIX IPEJCTaBUTENEH OPraHNYECKUX BELECTB (3TUIIEH, alleTHIIEH, TOIYOJI,
TIIMIEPUH, STHIICHTIINKOIb, (PeHOT, (POpMaNbIeTHA, alleTalbIeT U], alleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHasl KMCJI0Ta, CTEApUHOBAs, OJIEMHOBAS, TAIbMUTUHOBASI KMUCJIOTHI, TJIMLIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, U30IPEH, XJIOPONIPEH, CTUPOI U APYTHE);

Cq)OpMHPOBaHHOCTB YMCHUA ONIPCACIATh BUJ XHUMHYSCKOM CBSI3HU B OpTraHU4YC€CKUX COCAUHCHUAX
(KOBaJ'IeHTHaH W MOHHAas CBA3b, 6- U TM-CBA3b, BOAOPOAHAA CBHSL);

c(hOpMUPOBAHHOCTHh YMEHUS MPUMEHSITH MOJIOKEHHSI TEOPUHU CTPOCHHUS OPraHUYECKUX BEIECTB
A. M. bytnepoBa mjist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepPHU30BaTh COCTAB, CTPOCHHE, (PU3NIECKHE U XUMHUECKUE
CBOICTBa TUITUYHBIX NMPEACTABUTENCH PA3IUYHbBIX KJIACCOB OPraHUYECKHUX BELIECTB: AJIKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, AJIKAITUEHOB, aJIKHHOB, APOMAaTUYECKUX YTIEBOIOPOJOB, CIIUPTOB,
QJIBJIETU/I0B, KETOHOB, KapPOOHOBBIX KHCIIOT, MPOCTHIX U CIIOKHBIX 3()UPOB, )KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMUHOKHCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, AU~ U MOJIUCAXapU/IOB),
WUTIOCTPUPOBATh TE€HETUUECKYIO CBA3b MEKY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOINX
XUMHUYECKHX PEeaKUUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYyIT;

C(i)OpMI/IpOBaHHOCTB YMCHUA NOATBCPIKAATH HA KOHKPETHBIX IPUMEPAX XaPAKTCP 3aBUCHUMOCTHU
peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX CO€OUHEHHH OT KpaTHOCTH U TUIIA KOBaJEHTHOM
CBsA3H (G- n TIZ-CBSI?.I/I), B3aUMHOT'O BJIMSAHUA aTOMOB U I'PYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh HCTOUHUKH YTIIEBOJIOPOIHOTO CHIPhS (HEPTH,
MPUPOJIHBIN ra3, yroik), CIOCOOBI ero nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE TPOTyKTOB
nepepadoTKy;

C(I)OpMI/IpOBaHHOCTB BJIAJCHUS CHCTEMOM 3HAHMI O CCTCCTBCHHO-HAYUYHBIX MCTOAAX IMO3HAHUS —
Ha6J'IIOIlCHI/II/I, N3MCPCHUHN, MOACIIUPOBAHUHN, SKCTICPUMCHTC (peaHBHOM n MLICJ'ICHHOM) 1 YMCHUA
IMPUMCHATH OTU 3HAHUA,

C(I)OpMI/IpOBaHHOCTB YMCHUA MPUMCHATH OCHOBHBIC OIICpalluU MBICIUTEIbHON JACATCIIBHOCTH —
aHaJIn3 U CUHTC3, CPABHCHUC, O606H_ICHI/IC, CUCTCMATHU3AlINI0, BBISABJICHUC TPUYNHHO-
CJIICACTBCHHBIX CBsI3CH — JJI1 U3YUCHUSA CBOICTB B€IICCTB U XUMHUYCCKUX peaKuHﬁ;



Cc(OPMHPOBAHHOCTb YMEHUI: BBIABIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHAMU U
NPECTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYUYHBIX MTPEIMETOB /s 00Jiee OCO3HAHHOTO
[IOHUMAaHUs CyIIHOCTA MaT€pUaIbHOIO €IMHCTBA MUPA, UCIIOIb30BATh CUCTEMHBIC 3HAHUS 110
OpPraHUYeCcKON XUMHHU JJIs1 OObSICHEHHS U TIPOTHO3HPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYIO [IPUPOLY;

c(OpPMHPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI IO XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHNEeM (PU3NYECKUX BETUYMH (Macca, 00bEM ra3oB,
KOJINYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMUYECTBEHHON CTOPOHBL: PACUYETHI 110
HaXOKJEHUIO XMMUYECKOH (POPMYJIbI BELIECTBA 10 U3BECTHBIM MACCOBBIM JIOJISIM XUMHUECKUX
3JIEMEHTOB, IPOJYKTaM CrOpaHHUsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

C(i)OpMHpOBaHHOCTI) YMCHHﬁZ IMPOrHO3UPOBATh, AHAJIU3UPOBATH U OLICHUBATD C HOSI/IHI/Iﬁ
JKOJOTHYECKOI 0€30I1acCHOCTH IIOCJIICACTBUA OBLITOBOM U HpOI/ISBO,Z[CTBeHHOﬁ ACATCIIbHOCTH
YCJIOBCKA, CBSI3aHHOM C nepepa60TK017I BCIICCTB, UCIIOJIb30BATh IMOJIYUYCHHBIC 3HAHUS JI1
IMPUHATHA TPAMOTHBIX peI_HeHI/Iﬁ HpO6J’I€M B CUTYyallusX, CBA3AHHBIX C XHMHeﬁ;

c(OPMHUPOBAHHOCTh YMEHUIT: CAMOCTOSTEIBHO INIAHUPOBATH M MTPOBOIUTH XUMHUYCCKHIA
IKCIEPUMEHT (TIOY4YCHUE U U3YyYCHHUE CBOMCTB OPraHUYECKUX BEIICCTB, KAUECTBCHHBIC PEAKIIHMU
YIIIEBOAOPOIOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOACPKALIMX OPTaHUUYECKUX BEIIECTB,
PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 110 paCllO3HABAHWIO OPraHUYCCKUX BCHIGCTB) C
coOIr0IeHNEM TpaBuJl 6€30MacHOr0 OOpallleHus C BEIECTBAMU U J1JaOOpaTOPHBIM
obopyaoBaHueM, GOPMYIUPOBATH EJTh UCCIICIOBAHUS, IPEACTABIISATE B pa3IndHON (hopMe
PE3YJIbTAThI SKCIICPUMECHTA, aHAJIM3UPOBATh U OLICHUBATHL UX JOCTOBCPHOCTD,

c(hOpMHUPOBAHHOCTh YMEHUI:

co0JII0/1aTh MpaBHJIa SKOJIOTUYECKH 11€J1ecO00pa3HOro NOBECHUS B OBITY M TPYAOBOM
JESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBbBS, OKPY KaIoIIeH PUPOTHON Cpesibl U
JOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTaHU3MbI ONIPENEIEHHBIX
OpPraHMYEeCKHX BEIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAJIN3UPOBATH I_[eJIeCOO6pa3HOCTL MPUMCHCHUA OPTaHNUYCCKUX BCIICCTB B IIPOMBIIIINICHHOCTU U
B 6I)ITy C TOYKH 3pCHUA COOTHOLICHUS PUCK-II0JIb34a,

c(OPMHPOBAHHOCTb YMEHUI: OCYIIECTBIATH LeJIeHANPABICHHBIA MOUCK XUMUYECKOH
UHOpPMAaIIMU B pa3IMYHbIX HCTOYHUKAX (Hay4yHas U yuyeOHO-Hay4yHas JUTepaTypa, CpeacTBa
MaccoBoi uHpopManuu, UHTepHeT U ApyTre), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYIO
uH(popMalrio, nepepadbaTpiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C ITOCTABIEHHON yueOHOI
3agaden.

11 KJIACC
HpCI[MCTHBIC PE3yJIbTaThl OCBOCHUA KypCa <<O61ua;1 " HCOPraHUYCCKasA XUMUI» OTPAKAIOT:

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/II‘/’IZ 0 MAaTCpUaAJILHOM CANHCTBC MHUPA, 3aKOHOMCPHOCTAIAX U
IM03HABA€MOCTH SIBJICHUMN Ipupoabl, 0 MECTC U 3HAUYCHUHN XUMHU B CUCTEMC €CCTCCTBCHHBIX HAYK
ueé poJin B obecnieueHUN yCTOfI‘IHBOl"O Pa3BUTH:A, B pCIICHUN HpO6JICM 3KOHOTI/I‘-ICCKOI71,



SHEPreTUYecKON U MUILEBOI 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX
MaTepUaIoB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAllMOHAILHOTO
MIPUPOIOTIONB30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KYJIbTYphI YEIOBEKa, a TAKXKE
AKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIECHUS K CBOEMY 3JI0POBBIO U TIPUPOJTHON CpeJIe;

BJIaICHUC CI/ICTCMOI;'I XUMHUYCCKUX 3HaHPII>'I, KOTOpaSI BKJIFOYACT: OCHOBOIIOJIArarOue IMOHATUA —
XUMHYCCKHI 3JIEMEHT, aTOM, SIpO aTOMa, H30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, s-, P-, d-
aATOMHBIE OpOUTAH, OCHOBHOE U BO30YKIEHHOE COCTOSTHUS aTOMa, THOPUIN3AIUs aTOMHBIX
opOuTasnei, HOH, MOJICKYJIa, BAJICHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, CTETICHb OKUCIICHHS,
XUMHUYECKasl CBSI3h (KOBAJICHTHAS, HOHHASI, METAJUTMYECKast, BOJAOPOIHAS ), KpUCTAJUTMYECKas
peméTKa, XUMUYECKasi peakiiusi, pacTBOP, SJICKTPOJIUTHI, HEAJIEKTPOIHTHI, JJICKTPOTUTHICCKAs
JIUCCOITMAITNS, CTENIEHb JUCCOIMAIINH, BOJIOPOIHBIN MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb,
TEIIOBOM 3(PHEKT XUMUUECKON PEaKIIuU, CKOPOCTh XUMHUUECKON PEaKIINH, XUMUIECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHIECCKON JUCCOLUALINH, TTIEPUOTUUECKHUI
3akoH [[.M. MenpaeneeBa, 3akOH COXpaHEHHSI MaCChl BEILIECTB, 3AKOH COXPAHEHUSA U
HpeBpaHIGHI/ISI 3Heprm/1 HpI/I XUMHUYCCKUX peaKum{x, 3aKOH IIOCTOAHCTBA COCTaBa BEIICCTB, 3aKOH
IIGI\/JICTBYIOIIII/IX MaCC), 3aKOHOMCpHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ S3BIK XUMHU, MHpOBOSBpGH‘-IGCKI/Ie
3HAHMS, JISKAITUE B OCHOBE IIOHUMAHMS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBIICHU;
COBpPEMEHHBIE MPEICTABICHHS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKIIUiA,
TEPMOJIMHAMUYCCKUX

U KHHCTUYCCKUX SaKOHOMepHOCTﬂX nx HpOTeKaHI/Iﬂ, 0 XUMHUYCCKOM paBHOBGCI/II/I, paCTBOan )41
IH/ICHepCHI)IX CHUCTEMAX, (baKTOJIOFI/I‘ICCKI/Ie CBCIACHUSA O CBOfICTBaX, CcocCTaBcE, HOJIy‘-ICHI/II/I 158
0€30MacHOM HCI0Ib30BaHUH BaXKHENUIIINX HEOPTAHUYECKUX BELECTB B OBITY U IPAKTHUECKOMN
JACATCIIbHOCTH YCJIOBCKaA, O6HII/IX Hay‘-IHI:IX HpI/IHHI/IHaX XUMHUYECCKOI'O HpOI/ISBOI[CTBa;

c(OpMUPOBAHHOCTh YMEHUI: BBISIBIISITh XapaKTepHbIe IPU3HAKY OHSTUMN, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHS P OITMCAHUN HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLICHU;

c(OpMUPOBAHHOCTh YMEHUS UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUS (POpMyI
BEIIECTB U ypaBHEHUI XMMHUECKUX peaklui, cucreMatuieckyto HomeHkaatypy (IUPAC) u
TPUBUAJIbHbIE Ha3BAaHUS OTAEJIbHBIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OTNIPEACIISATh BAJICHTHOCTh U CTEMEHb OKUCIIEHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSIX, BUJI XUMUYECKOM CBSA3U (KOBaJEHTHAs, MOHHAS, METAJITHYECKAs,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS O0BSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BH/1a XMMHUECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOHN PEIIETKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H;

c(OpMHUPOBAHHOCTh YMEHUM: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA IO UX COCTaBY,
XUMHUYECKHE PEaKIUH 10 Pa3InYHbIM IPU3HAKaM (YUCILYy U COCTaBYy pearupyromux BemecTs,
TETIOBOMY 3 (eKTy peakiny, U3MEHEHHUIO CTEIIEHEeH OKUCIIEHHS 3JIEeMEHTOB, OOpPaTUMOCTH,
YUYaCTHIO KaTalau3aTropa 1 Jpyrue); CaMOCTOATEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU IS
KJIacCU(UKALUN U3YYaeMbIX BELIECTB U XUMHUUECKUX PEAKIIUA;



c(hopMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI Mepuoandeckoro 3akona /[. 1. MenaeneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKITNH;

c(OPMHPOBAHHOCTb YMEHUI: XapaKTepHU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB ¥ HOHOB
XUMHUYECKHUX IEMEHTOB IIEPBOr0O—4ETBEPTOrO NEpUOA0B lleproanyeckoi CucTeMsl

J.1. MenneneeBa, UCIONb3Ys MOHATUS «IHEPIreTUYECKUE YPOBHI), «IHEPreTUUECKUE
HOJYPOBHMY, «S-, P-, d-aTOMHBIE OpOHUTAIINY, «OCHOBHOE M BO30YKAEHHOE SHEPTETHYCCKHE
COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX 3JIEMEHTOB U
MX COeAMHEHMI no nepurosiam u rpynmam [lepuoandeckoii cuctemsl . 1. Menneneena,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEePH30BaTh (OMHUCHIBATH) OOIINE XUMUICCKUE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAATh CYIIECTBOBAHUE T'€HETUUECKOU CBSI3U MEKIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMHUUYECKHUX
pEaKIM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PeaKIlHii; peakiiuii HOHHOTO
oOMeHa MyTEéM COCTaBJIEHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI; peaKkIuil
TUAPOIIN3A; PeaKuil KOMILIEKCooOpa3oBaHusl (Ha MpuMepe THAPOKCOKOMILIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpMUPOBAHHOCTh YMEHUS O0BSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKui ¢
Y4ETOM UX SHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHUSI CKOPOCTU XUMUYECKON
peaKIMu B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUSI XUMHUYECKOTO
paBHOBECHSI TIOJT BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuui Jle [larense);

C(i)OpMI/IpOBaHHOCTB YMCHUA XapaKTCPU30BaATh XUMHUYCCKUC PCAKIINH, JICKAIIUEC B OCHOBC
MPOMBIIIJICHHOTO IMOJIYUCHUA CCpHOfI KHUCJIOTHI, aMMHaKa, 06HII/IC HAaYYHBIC TPHUHIUIIbLI
XUMHUYCCKUX IMPOU3BOACTB, IICJ'ICCOO6p33HOCTB MMPUMCHCHU A HCOPTaHNYCCKUX BEIICCTB B
IMPOMBIINIJICHHOCTH U B 6BITy C TOYKH 3PpCHUA COOTHOILICHM PUCK-TI0JIb34,

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHCTEMOW 3HAHUI O METO/1aX HAyYHOTO IMO3HAHUS SIBIICHUN
MIPUPOJIBI — HAOIIOACHUE, U3MEPEHUE, MOJICTUPOBAHHE, SKCTIEPUMEHT (peabHBIN U
MBICJICHHBIN ), UICTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, yMEHUS IPUMEHATh 9TU 3HAHUS TIPU
HKCTIEPUMEHTAILHOM UCCIICIOBAHUH BEIIECTB U JJIs1 OOBSICHEHUSI XUMHUYECKUX SIBJICHUH,
MMEIOLIHUX MECTO B PUPOJE, TPAKTUUECKON AEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(OpMHUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUI C MOHATHIMU U
MPEJICTaBICHUSIMH JIPYTHX €CTECTBEHHO-HAYUYHBIX NMPEAMETOB JJisi 60JIee 0CO3HAaHHOTO
IIOHUMAaHUsl MaTepUaIbHOIO €IMHCTBA MUDPA,

c(hOpMUPOBAHHOCTHh YMEHUSI MPOBOJAUTH PACUETHI: C UCTIOIB30BAHUEM TMOHITHI «MacCcOBast TOJIS
BEIIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIIEHTPAIIMS»; MAcChI BEIIeCTBA WM 00bEMA Ta3a 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIJIOBOTO A (eKTa peakiuu; 3Ha4eHHUs BOAOPOTHOTO IMOKa3aTessl paCTBOPOB KUCIOT
U 1IeJI0Yell ¢ U3BECTHON CTETeHBIO TMCCOIMAIINN; MacChl (00bEMa, KOTHMUECTBA BEIIECTBA)
MPOAYKTA PEAKMH, ECIU OJHO U3 UCXOAHBIX BELIECTB JIaHO B BUJIE PACTBOPA C ONPEAECIEHHON



MacCOBOU J0JIeH paCTBOPEHHOTO BEIIECTBA WIIN JAaHO B H30BITKE (MMEET MPUMECH ); TOJIH
BBIX0/Ia IPOJYKTA PEaKlUn; 00bEMHBIX OTHOILLICHUH Ta30B;

c(OPMHPOBAHHOCTb YMEHUI: CaMOCTOATENbHO IJIAHUPOBATh U IPOBOAUTH XUMUUYECKUI
AKCIIEPUMEHT (IIPOBEACHHUE PEAKIIMI HOHHOTO 0OMEHA, IOATBEPKIEHUE KaUeCTBEHHOTO COCTaBa
HEOpPraHMYECKUX BEILECTB, ONPEAEICHUE CPENIbI PACTBOPOB BEIIECTB C IOMOIIbIO UHAUKATOPOB,
U3y4YeHHE BIUSHUS PA3JIMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKIuy, peleHue
HKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTtamisl» 1 «HemeTamib) ¢ coOMoieHueM MpaByil
6e3011acHOro 00pallleHus ¢ BEIIeCTBaMH U JIaDOpaTOpHbIM 000py10BaHuEM, (HOPMYIUPOBAThH
LeJIb UCCIIeI0BaHUs, IIPEACTABIATh B PA3IMUYHON (hOpME pe3yIbTaThl SKCIIEPUMEHTA,
AHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOAATH MTPaBHJIa OJIB30BAHUS XUMUYECKOM MOCY10M U
1ab0paTOpHBIM 000pyI0BaHUEM, OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU
IO BBITIOJIHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OIMBITOB, SKOJOTUYECKH 11€TIECO00pa3HOTO
MOBE/ICHUSA B OBITY U TPYJOBOH JAESATEILHOCTHU B IENIAX COXPAHEHUSI CBOETO 3/10POBbSI,
OKPYXaKoIIEe TPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYHUBOTO

pa3BHUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHUCTBUS HA JKUBBIE OPraHU3Mbl
onpeAeNEHHbIX HEOPraHMYECKUX BEIIECTB, TOHMMas cMbIca nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIISITH IICJICHANPABICHHBIN MTOUCK XUMUYECKOM
nH(pOpMaLMU B Pa3INYHBIX UCTOUHMKAX (Hay4dHast U yueOHO-Hay4Has JIUTepaTypa, CpeicTBa
MaccoBoii nHpopmanuu, MHTEpHET U ApyTHE), KPUTUIESCKH aHATTU3UPOBATh XUMHUECKYIO
uHpOpMaIHIO, TTIepepadbaThIBaTh €€ U UCIIOIB30BaTh B COOTBETCTBHUHU C IMIOCTABICHHOHN y4eOHOM
3aJ1auen.



ITOYPOYHOE IINTAHUPOBAHHUE

10 xnacc

No Coneprxanue yueOHOTO Koxn-Bo Konrposs | Ilpaktnuec | Koppexuu
wn Martepuana 4acoB | Hble paboOThl | Kue paboThl | S MilaHa
BBenenue (5 yacosn)
[Ipenmer oprannyeckoil xumuu. Mecto u
1(1) pOJb OpPraHWYEeCKOH XHMHUHU B CHCTEME 1
HayK O MPHUPOJIE.
2,3 Teopus CTpOCHUS OpPTaHHYECKUX
. 2
(2,3) | coemunennii A.M. Bytieposa.
A(4) Crpoenue aroma yriepoja 1
5(5) BanentHrle cocTtosgHusA aroma yriaepona 1
Tema 1. Ctpoenue n kjaaccupukanus opranumveckux coeannHenuii (10 yacos)
1,2 Knaccudukanms OpraHUYECKUX 5
(6,7) | coemuHeHMi
3,4 OcCHOBBI HOMEHKJIATYypbl OPraHUYECKHUX 5
(8,9) | coemunenuit
5,6 N3omepust B opraHMyecKkoil XUMHUU U 5
(10,11) | ee BuABI
7.9 O06001eHrne 1 cucTemMaru3anus 3HaHUH
(12-14) O CTPOCHHH H KJIaCCI/I(I)I/IKilLII/II/I 3
OpPraHUYECKUX COENMHEHUMN
KonTponbHaas paboTta mo Teme: KonTpomns
10(15) «CtpoeHre W KiaccupuKanus 1 Has paboTta
OpPraHUYECKUX COCIUHECHUI» Nel
Tema 2. XuMuyeckne peakuyud B OpraHuyveckoil xumu (6 4acoB)
TUIbl XUMHAYECKUX pEaklUUil B
1-3 OpraHnyveckorn xumMuu. Peakimum 3
(16-18) | mpucoequHeHHs W 3aMelleHus. Peakuuu
OTLICIUIEHUS M HM30MEpH3aLUu
PeaknroHHbIe YacTUIBI B OPraHUYECKOM
4(19) XUMHUH. B3amMHoOe BIMSHHE aTOMOB B 1
MOJIEKYJIaX OPraHWYECKUX COECIUHEHUM.
5.6 O6o6meHHeI/ICHCTeMaTI/I3auUHH 3HAHUU O
(20 21) TUIIAX XMMHWYECKUX DPEAKUMHA U BUIAX 2
’ pearupyomux 4acTHI]
Tema 3. YrueBogopoasl (24 yaca)
19 [TpupoabIe HCTOMHUKH YTIIEBOJOPOJIOB.
(22:23) HedTb, mnpupomHslii ra3, KaMEHHbIH 2
YIOib.
3(24) Ankanbpl.  Crpoenue, HOMEHKIIaTypa, 1
MoJlyueHue M (usnueckue cBOicTBa
45 XHUMHUYECKHE CBOWCTBA AalIKaHOB 5
(25,26)
ATIKEeHBI: CTpOCHHUE, n3oMepus,
6(27) | HomenkiaTypa, (U3MUECKHE CBOWCTBA, 1

NOJTyYEHHE




7,8 XUMHUYECKHE CBOICTBA AJIKEHOB 5

(28,29)

OO6o0meHne W cucTeMaTu3alus 3HAHUN

9(30) 1
0 TeMaM: «AJIKaHbD» U «AJKEHbBD)

AJIKUHEL Crpoenue, n3oMepus,

10(31) | Homenkiatypa. DuU3HUECKHE CBOMCTBA. 1
[Tonyuenue.

XUMUYECKHE CBOMCTBA AJIKUHOB

11(32) 1
AnKaaueHsl. Crpoenue MOJIEKYII.

12(33) | M3omepus M HOMEHKIATYpA. 1
XUMUYECKHE  CBOMCTBA  alIKaJUEHOB.

13,14 Ka p 5

(34.35) yayku. Pesuna.

15,16 | Huknoankanel. CtpoeHue, HU30MepHs, 2

(36,37) | HOMEHKIAaTypa, CBOWCTBA.

ApomaThdecKkue yrieBoA0pO bl (apeHbI).

17(38) Crtpoenue MOIIEKYIbI OeH3ona. 1
du3nYecKue CBOKCTBA M CIOCOOBI U
MOJIYYEHHUsl apeHOB.

XUMHYECKHE CBOMCTBA OEH30JIA.

18,19 | XnopupoBaHue B THAPUPOBAHUE OEH30Ia. 5

(39,40) | Peaxruu 3amerienus. [Ipumenenue
OeH30J1a M €r0 TOMOJIOTOB.

2021 O06001eHre 3HaHM 110 TeMe

( 41’ 42) «YrneBogoposl». [logroroska 2

' KOHTPOJIbHOM padoTe.
29 KontponbHast pabota mo teme: KonTpons
«YTIeBOAOPOIBI». 1 Hasg pabota
(43)
Ne2

23,24 | I'eneTrnyeckas CBSI3b MEXKAY KIaCCaMH 5

(44,45) | yrneBo10po/IoB.

Tema 4. CiupThl 1 QeHoJbI (S 4acoB)

1(46) Crnuptsl Coctas, ki1accupukanus u 1
M30MEpHsl CIUPTOB

2,3 XUMHYECKUE CBOMCTBA MPEACITBbHBIX 5
(47,48) | 0IHOATOMHBIX ¥ MHOTOATOMHBIX CIIUPTOB
A5 ®enonbl. CTpoeHue, ¢uznyecKue u
’ XUMHYECKHE CBOWCTBa (heHoua. 2
(49,50)
[Ipumenenue deHona
Tema 5. Anbaernabl. Keronsl (7 yacoB)
Anpaerupl: Kaaccu(UKaIsa, U30MEpHs,
1(51) | momenknarypa. CTpoeHHE MOJCKYJI U 1
(du3MUecKue CBOWCTBA aJIbJIETHJIOB
2,3 XUMUUYECKHE CBOWMCTBA albIETHIOB. 5
(52,53) | KauecTBeHHbIE pEaKI[MK HA aJTbJICTHIbI
4-6 Cucrematusauusa U 00O0OIIEHME 3HAHUN
(54-56) 0 crnupTax, (eHojax U KapOOHMIIBHBIX 3

COCANHCHUAX.




KontponbHast paboTta mo Teme: Kontposb

7 (57) | «Criuptel U (HeHOJIBI, KAPOOHUIIbHBIE 1 Has pabora
COCJTUHEHUS Ne 3
Tema 6. KapOoHOBbIe KHCJIOTHI, cJ0xKHbIe 3¢upsbl, xkupbl (10 yacos)
KapOoHOBBIE KHCIOTBHI, UX CTPOEHUE,
1(58) KJaccupuKanus, HOMEHKJIATypa. 1
du3ndyecKue CBOKCTBA MPEACTBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT
2,3 XUMHUYECKHE CBOMCTBA KapOOHOBBIX 5
(59,60) | xucnor.
CrnoxHble >pUpHI: MOTyYECHHUE,
4,5 CTpOE€HHE, HOMEHKJIaTypa, pU3ndecKue 2
(61,62) CBOWCTBA U XUMHYECKHUE CBOMCTBA
6.7 Kupwr. CoctaB U CTpoeHHUE MOJIEKYIL.
(63.64) Ouznyeckue U XMMHUYECKHUE CBOICTBA 2
xupoB. Mbuta u CMC.
8.9 O06001eHre 1 cucTeMaTH3alus 3HAHHMA
65'66) no teme «KapOOHOBBIE KHCIIOTHI. 2
(65, Cnoxnbie 3¢upbl. Kupb».
Kontponbnaast pabota no teme: KonTpomns
10 (67) | «KapbonoBbie KucioThl. CIIOKHBIC 1 Hasi pabora
s¢upsbl. Kupb. Ne 4
Tema 7. YraeBoasl (7 4acos)
1(68) VYrneBoabl, UX COCTaB U 1
KJIACCU(UKAIIHS
2 (69) Monocaxapuael. ['ekco3bl. ['moko3a u 1
bpykTO3a.
3 (70) Jucaxapunpl. Baxueimue 1
MIPEJICTABUTEIIH.
4,5 [Monucaxapuasl. Kpaxman. [enmtono3sa. 5
(71,72)
6,7 Cucremaruzanusi 1 0000IICHHE 3HAHUUN 5
(73,74) | mo teme: «YTIE€BOJBD).
Tema 8. A3orconep:xxamue coeauHenus (9 yacon)
12 AMUHBI: CTpOEHHE, KJIaCCI/I(I)I/IKaL[I:IH,
(75.76) HOMEHKJIaTypa. XWUMHUYECKHE CBOWMCTBA 2
aMHUHOB.
AMUHOKHUCIIOTBI: COCTaB M CTPOCHHUE
3,4 Mouekyn. CBOWCTBa aMHHOKHCIIOT, MX 5
(77,78) | Homenknarypa. [Tonyuenue
AMUHOKHCIIOT.
56 benku kak Omomommumepsl. Mx
’ Oouosiornyeckue (QpyHKUUH. 3HAYEHUE 2
(79,80)
OEJIKOB.
7 (81) HyxnenHoBbIE KHCIOTHI 1
OO6oOmieHne W cUCTeMaTH3aIMs
8 (82) 1

3HaHUU 00 YyIJIeBOAaX H




a30TCOACPKAIUX COCAUHCHUAX

KonTponbHas paboTa no temam:

KonTposb

9(83) | «VrieBoap» M «A30TCOACPXKAIIHEC 1 Has pabota
COEITUHEHUS. Ne 5
Tema 9. buoJjioruyeck aKTHBHbIE coeluHeHHUdA (6 YacoB)
1(84) BuTtamunbl 1
2,3 depMeHTHI 5
(85,86)
4(87) I'opmonsl 1
5,6 JlexapcTBa 5
(88,89)
XuMnuyeckuii npakTukyM (8 yacon)
«KayecTBEHHBIN aHAJIN3 OPraHUYECKUX [IpakTruec
1(90) | coemunHeHuUI» 1 Kast paboThI
Nel
«¥YTI€eBO10POIBD» IIpakTuuec
2 (91) 1 Kast paboTHI
Ne2
«CrupTel U QEHOTBDY [IpakTruec
3(92) 1 Kast paboThI
Ne3
«AnbIeruapl U KETOHBD) [IpakTruec
4 (93) 1 Kast pabOThI
Ne4
«KapOoHOBbBIE KHCIOTHI» [TpakTruec
5 (94) 1 Kast paboThI
No5
«¥YTaeBoabD» [IpakTnuec
6 (95) 1 Kast pabOThI
Neb
«AMHHBI, aMUHOKHUCIIOTBI, OCITKN» [IpakTruec
7 (96) 1 Kast paboThI
Ne7
«nerTudukamnus opraHUIIeCcKux [IpakTruec
8 (97) | coemuHeHwi» 1 Kast pabOThI
No8
98-102 PesepBHOE Bpems 5




11 xnacc

Kon-
No Coneprxanue yu4eOHOTO 5o KonTpob [IpakTuuec Koppeknus
Marepuaia HbIC pabOTHI | KHE pabOTHI rJiaHa
n/m 4acoB
Tema 1. Ctpoenue atoma (9 yacos).
1(1) | Atom — cJI0XHas YacTUIA 1
DNEeKTpOHHOE O00JIAKO U OpOHUTab.
KBanToBBIE 4uCca. DopMBbI
2(2) | opburanei (s, P, d, f). 1
DHepreTuyeckue YpOBHU u
10Ty POBHH.
OnexkTpoHHO-Tpaduveckue (HopMyIIbl
3(3) | aroMOB DIIEMEHTOB. DICKTPOHHAS 1
KJ1acCU()UKALUS DJIECMEHTOB:
CTpoeHHE SJCKTPOHHBIX 000JIOUEK
A(4) aTOMOB. DNeKTpOHHBIE 1
KOH(QUTypaIii aTOMOB XUMHYECKUX
HJIEMEHTOB
5(5) BajeHTHBIE BO3MOXXHOCTH aTOMOB 1
XUMHYECKHX JJIEMEHTOB
OTKpbITHE TEPUOANYECKOTO 3aKOHA.
6(6) | CoBpeMecHHass TpaKTOBKA ITOHSTHS 1
«XUMHYECKHUI DIIEMEHT»
[Tepuoanueckuii 3aKOH 51
707) MEPUOJINYECKAsT CUCTEMa XUMHUCCKUX 1
anementoB J[.MI. MeHnneneeBa wu
CTpOCHHE aToMa
8(8) O606HvleHHe U CHCTEMaTu3alus 1
3HaHui 1o TeMe: «CTpoeHHe aToMay
KonTtponpHast pabora 1o Teme: KonTponb
9(9) | «Ctpoenue aTromay 1 Has paboTa
Nel
Tema 2. Ctpoenue Beuiectna (15 yacon).
1(10) | Xumuueckas CBsI3b 1
2(11) | Enunas npupoja XMMUYECKOH CBS3U 1
3,4 CBOHICTBa KOBAJIEHTHOM XHUMHYECKOU 2
(12,13) | cBsizu
5,6 I'uGpuanzanms opburaneii u 2
(14,15) | reomeTpusi MOJICKYJT
7(16) | JlucrmepcHbIC CHCTEMBI. 1
Tumel OUCTIEPCHBIX CUCTEM U HX
8(17) |3HaueHwe B TPHUPOAEC U IKH3HH 1
YeloBeKa
MornexymnsipHbIe " UCTHHHBIE
9(18) | pactBopel. CrocoObl  BBIpaKEHHS 1
KOHIICHTPAIIUN PACTBOPOB
Co3nanue TEOpPHH CTpOCHHS
10 XUMHYECKUX COEIUHEHHI: paboThl 1
(19) | mpeniIeCTBEHHUKOB. JInaHOCTHBIE
kayecTBa bytiieposa
11(20) | OcHOBHBIC  TIOJOXCHHUS  TCOPHH 1




XUMHYECCKOI'O CTpOGHI/ISI
OPraHN4YeCKUX COCTMHEHUHN

12(21)

JlnanekTu4eckue OCHOBBI OOIHOCTH
2% BeIyIIMX TCOPH XUMUH

13(22)

[Tonumepst. Opranuueckue
noaumepsl,  cTpoeHue.  CrocoOsl
10JIy4YEHHUS IOJIMMEPOB.

14(23)

Heoprannueckune IIOJINMEPBD)
CTPOEHHE U CBOWCTBA. AJUIOTPOIIHBIE
MOJUUKALIH yriepoza,
KPUCTAIUIMYECKUI KPEMHUN

15(24)

O0001IeHrEe U CUCTEMAaTU3 AL
3HaHu# no teme: «CTpoeHue
BEIIECTBAY

Tema 3. Xumnueckue peakuuu. (21 yac)

1(25)

KonrponbHast pabora 1o Teme:
«CTpoeHue BeecTBay.

1

KoHntpous
Hasg paboTa
No2

2(26)

Knaccugukanus xummuaeckux
peaKkuuii B OpraHu4eCKON XUMHUH.
Knaccudukanus xummuaeckux
peakuyil B HEOPraHUYECKON XUMMH.

3(27)

3aKOH COXpaHEHUS SHEPTHUH.
BHyTpeHHSIs SHEpTHs, TeIIIOBON
ahdexT peaknuu

4(28)

TepMoxuMu4eckue ypaBHEHUS.
Tennora obpazoBanus. [lonsarue 06
sHTasbNKU. 3aKkoH ['ecca

5.6
(29,30)

Pemenue 3aaay 110
TCPMOXUMHUYCCKUM YPABHCHHUAM

7(31)

Pemenune 3ajau: BBIUUCIICHUE
TEIUIOBOrO  3(dexra peakuuu 1o
TeIUI0OTaM o0pa3oBaHUs
pearupyromux BEIIECTB U IPOLYKTOB
peakuuu

8(32)

CKOpOCTh XMMHUYECKUX PEAKITUN

9(33)

@DaKTOpBI, BIUAIOLIAE HA CKOPOCTh
XUMHYECKON peaKiuu

[HEN

10(34)

Pemenue 3aad: pac4ér CKOPOCTH 110
KOHIICHTPAIIUH BEIIECTB

11(35)

OO6paTUMOCTh XUMHUECKUX peaKklui

12(36)

XHUMHYECKOE PABHOBECUE

13(37)

BHCKTPOJ'II/ITBI M HEOJICKTPOJIHUTEI.
3J'ICKTpOJ'II/ITI/I‘-ICCKaSI JUCConranuAa

N I

14(38)

KucaoTel, conm, OCHOBaHHS B CBETE

«TO»

15(39)

Crenensb 3JIEKTPONIMTHYECKON
JUCCOLUAIH, €€ 3aBUCUMOCTb OT
MIPUPO/IBI DIEKTPOJIUTA U €r0
KOHLEHTpaluu

16(40)

Bonopoansliii mokazaresnb




O0001IeHMe 3HAHUW [0  TEME:

17(41) «ONEKTPOIUTUYECKAs! TUCCOLMALINSD .

KonrponsHas pabora no teme: KoHntpous
18(42) | «XuMuUeCKHe peakiium» 1 Hasg paboTa

Ne3

19(43) I'unponu3 HeopraHUYeCKux 1

coenuHenmil. ['maponus conen

l'unponu3 oprannueckux
20(44) COCIMHECHUM. .

CryneHyaTblil THAPOIIU3,
21(45) HeoOpaTumpblii ruposn3 !

Tema 4. BemiecTBa 1 ux coiicrpa (31 yac)

1(46) [IpocTeie U ClI0KHbBIE BEIIECTBA. 1

Oxcuipl, ux Kiaccuukanus

I'uapokcuabl (OCHOBaHMS,
2(47) | KUCIOPOICOACPIKAIIUE KHCIOTBI, 1
aM(poTepHBIC THAPOKCHIBI)

Conu cpenHue, KUCIbIe, OCHOBHBIE 1

3(48) 1
KOMILICKCHBIC
YraeBogopoas! u Kiaccudukanus

4(49) | BemiecTB B 3aBUCHMOCTH OT CTPOCHUS 1
YIJIEPOJHOM LIENH
[Tpou3BoHBIC YIIIEBOIOPOJIOB:

5(50) raJIOTeHAKAHBI, CITUPTHI, (DEHOJIHI, 1
QJIbJICTUJIBI U KETOHBI, KApOOHOBBIC
KHUCIIOTHI, 9QUpPBI
HutpocoennHeHwsi, aMUHBI,

6(51) 1
AMUHOKHCJIOTBI

7 [Tonoxenune meramos B [1.C.X.0. 1
(52) | dusuyeckue CBOWCTBAMETAILIOB
8 Psint cTaHmapTHBIX IEKTPOTHBIX
(53) NOTEHIHATIOB. OO01re XuMHUYeCKre 1
CBOWCTBA

9(54) [ToHsITHE «KOPPO3US METATLIOBY. 1
XuMuyeckasi KOppo3ust
DAEKTPOXUMHUECKON KOPPO3HSL.

10(55) | CrtocoObI 3amuThl METAJIOB OT 1

KOpPpO3HHU

Meramnsl B pupoae. Meramuryprus u
11(56) |eé Bumsl: OHPO-, THUAPO- H 1
3IIEKTPOMETAILTYPIHsI

3J'ICKTpO.III/13 paciiaBoB U paCTBOPOB

12(57) COETMHEHUN METAJJIOB 1
13(58) giilimqecxoe 3HAYECHUE 1
poin3a

14(59) | [TepexoaHble METAILIBI 1
YPpok — ynpaxHEHHE 10 TEME:

15(60) «MeTamb» 1
ITonmoxxenue nemeramnos B I1.C.X.D.

16(61) | DAEKTPOOTPHUIIATETBHOCTD. 1

Annotponusi ¥ €€ IPUUUHBI




17(62)

XUMHUYECKUE CBOMCTBA HEMETAIIIOB

18(63)

Krnaccudukanus opraHuuecKkux u
HEOpraHn4eckux Kuciaot. O6mue
CBOMCTBA KHCIIOT

19(64)

Oco0eHHOCTH CBOWCTB
KOHIEHTPUPOBAHHOM CEPHOUN U
A30THOM KUCIIOT

20(65)

OcHoBaHUs OpPraHu4€CKuUeC 1
HCOPIraHNYCCKUC

21(66)

AmMpoTepHbIe opraHn4ecKue
CO€JIMHECHHUSI

22(67)

AmdoTepHbIe HEOpPraHUYeCcKue
CO€JIMHECHHUSI

23(68)

IloHATHS O TEHETHYECKOM CBS3U H
TeHETHYSCKHUX psanax B
HEOPraHWYECKOW MW  OpraHu4ecKOn
XHMHH.

24(69)

I'enetnueckue pAIbL MeTallla,
HEMeTaJljla ¥ IEPEXOIHOT0 JIEMEHTA.

25(70)

I'enetnueckue pAAbl 1 TCHECTUYCCKAA
CBA3b B OpraHquCKOﬁ XUMHHU.

26(71)

PGIHGHI/Ie 3a4a4. BBIYUCJICHUC MACCHI
Wi o0beMa MPOAYKTa PEAKIMU 10
M3BECTHOM Macce MWiIM 00beMa
HCXOJHOrO BEINECTBA, COAEPIKAIIEro
IPUMECH

27(72)

Pemenue 3amad: BBIYMCICHHUE MAacCChI
HCXOAHOI0 BCHUICCTBA, €CIN H3BCCTCH
HpaKTI/I‘leCKI/Iﬁ BbBIXOO HW MacCOBas
J0JIA €ro oT TCOPCTUUCCKHA
BO3MOXXHOTI'O

28(73)

Pemrenne 3amad: BBIUHUCIEHHE IO
XUMHUYECKUM YPaBHEHHSM, €CIIA OJHO
W3 PEarupyronux BEIIeCTB JaHO B
H30BITKE

29(74)

Pemenne 3a7a4: HaxOoXXJIeHHE
MOJIEKYJISIpHON (hOpMyJBI  BellecTBa
10 MaCCOBOM JIOJIH DJIEMEHTA

30(75)

Onpenenenne MOJIEKYJISIPHON
dbopmynel  Ta3000pa3HOrO BEIIECTBA
o MU3BECTHOU OTHOCUTEIIbHOU
IJOTHOCTH W MAacCOBBIM  JIOJISIM
3JI€MEHTOB

31(76)

Haxoxnenue MOJIEKYJIAPHOU
dbopmynel  BemecTBa MO Macce
(06beMy) MPOJTYKTOB CTOPaHUS

Tema 5. «Xumuyecknii npakTukym» (12 yacos)

(77)

[Tonyuenwue, coOupanue "
pacro3HaBaHuEe Ta30B U U3yYEHUE UX
CBOWCTB

1

IIpaxTuuec
Kas paboTa
Nel

(78)

CkopocTh  XMMHUYECKUX  PEaKIIHii,
XUMHUYECKOE PABHOBECUE

IIpakTnuec
Kas pabora




No2

CpaBHEHHE CBOWCTB HEOPTraHUYECKUX [IpakTnuec
3(79) | v OpraHUYECKHUX COCTUHCHHI 1 Kast pabota
Ne3
Pemenne skcnepUMMEHTAIBHBIX 3a1a4 IIpakTruec
4(80) | mo Teme: «I'umpoams» 1 Kas pabora
Ne4
56 Perienne skcriepuMEHTAIBHBIX 3a/1a9 [TpakTuyec
' 10 HEOPraHWYECKOW M OPTraHUYeCKOM 2 Kas pabora
(81,82)
XHUMHH Ne5.6
7 I'eneTnueckas CBS3b MEX Y IIpakTruec
(83) KJ1accaMu HEOPTraHNYECKUX u 1 Kast pabora
OPraHN4YeCKHUX BEIIECTB Ne7
8.9 Pacrnio3HaBanue macTmace U BOJIOKOH [TpakTuyec
(84.85) 2 Kast pabora
Ne8
10,11 | O6GoOmenue no teme: «BemecrtBa u 2
(86,87) | ux cBoiicTBay
KonrponpHast pabora 1o Teme: Kontpoib
12(88) | «BemiecTBa 1 MX CBOMCTBa» 1 Hasi paboTa
Ne4
Tema 6. Xumusi u 001mecTBo (9 4acon)
1(89) Xumuueckas MIPOMBIIIICHHOCTb, 1
XUMHYECKAst TEXHOJIOTHSI
3ammra OKpYyXXaroliel cpeasl U
2(90) | oxpana Tpyma TpH XHUMHYECKOM 1
MIPOU3BOJICTBE
3(91) X"I/IMI/ISaHI/Ifl CEIIbCKOTO XO3SHCTBA H 1
e HalrpaBJIeHUS
4(92) XI/IMI/I‘IGSKI/IG CpeICTBa  3aIIUTHI 1
pacTeHuii
XUMUYeCcKoe 3arpsi3HEHNE
5(93) OKpY>KaroIen Cpenpbl. Oxpana 1
ruapochepsl oT XUMHYECKOTO
3arpsi3HEHUsI.
6(94) | BHOTEXHOIOTHS ¥ T€HHAsI MHXEHEPHS 1
Homamnsas anrteuka. Morme u
7(95) | uncrsmme cpencTa 1
8 CpenctBa 0oppOBI ¢ OBITOBBIMU
(96) 1
HACEKOMBIMHU
9(97) CpenctBa  JTUYHONH  TUTHEHBI U 1
KOCMETHKH. XUMHUS | TTHIIIA.
98-102 | Pe3epBHOE Bpemsi 5




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

INa6puensa O. C. Xumus. 10 kinacc: yue6. mocobue 11t 00mieo0pa3oBart. OpraHu3anui: yriryo.
ypoBens / O. C. I'abpuensy, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2019

I"a6puensa O. C. Xumus. 11 kiacc: yue6. mocodue aiis o01ieo0pa3oBat. OpraHu3anui: yriryo.
ypoBenb / O. C. I'abpuensn, U. I'. Octpoymos, A. H. JI€skun, C. A. CiagkoB. — M.: [IpocBerienue,
2019

Xumus, 10 xknacce/ [TyzakoB C.A., Mamnuna H.B., [TonkoB B.A., AkiiioHepHOe 00IIecTBO
«3narenscTBo «IIpocBemenue»

Xumus, 11 xnace/ [lyzakoB C.A., Mamnuna H.B., [TonkoB B.A., AkirionepHoe o0111ecTBo
«M3narenscTBO «IIpocBemienune

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya type-metodicheskoe-
posobie/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru


https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

