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MNOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHM Ha YpOBHE CpelHEro ooOiiero oOpa3oBaHMs
pa3paborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 oOpazoBanuu B Poccuiickoit ®epeparun», TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHs (enepanbHO 00pa30BaTENbHON MPOTrpaMMBbl
cpeanero obmiero o6paszoBanus (POII COO), npencTaBiIEHHBIX B
denepaibHOM TOCyIapCTBEHHOM oOpasoBarenbHOM crangapte COO, c
yuérom KoHuenuuu mnpenogaBaHus ydyeOHOro mnpeamera «XuMHUS» B
00pa3oBaTEIbHbBIX OpraHU3aLUAX Poccuiickon Oenepanum,
peanu3yronMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX
nonoxenud  «Crtpareruu  pa3BUTHs BocnuTaHuss B Poccuiickoi
®denepanuu Ha nepuoa 10 2025 ropa» (Pacmopsixenue I[lpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBYy 1nOAXOAOB K pa3pabOTKe NOpOrpaMmbl MO XHMHH, K
OTIpe/IeNICHUI0 OOIIel CcTpaTeruu OOYy4eHMs, BOCHHMTAHUSA U Pa3BUTHA
oOyJaromuxcsi cpeAcTBaMH y4eOHOro mpeamera «Xumus» auas 10-11
KJIACCOB Ha 0a30BOM YpPOBHE COCTABWJIM KOHLIENTYaJIbHbIE IMOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBJIEHHOCTH II€Jeil, coaepKaHusi,
pe3ynbTaTtoB  OOy4YeHMss H TpeOOBAaHMM K YPOBHIO IOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOTHEMIIEMOM YacThIO
ux 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPILAIOIIMM 3TAIOM peAIU3alUU Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX LIEHHOCTEH,
NPUCYIIMX LEIOCTHOM CHUCTEME XUMHUYECKOTO 0Opa3oBaHHUs. ITH
[EHHOCTH KacaloTCsl TO3HAaHHSA 3aKOHOB MPHUPOAbI, (HopMHpOBaHUS
MHUPOBO33pEHU M OOLIEH KyJIbTYpPhl YEJIOBEKA, a TAKKE DKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO M NPHUPOAHOU Cpene.
Peanusyercs xumuueckoe o0Opa3oBaHHe OOy4YalOIIMXCS Ha YpPOBHE
CpemHero oOmero oO0pa3oBaHUS CPEACTBAMH Y4eOHOTO MpeameTa
«XuMHUs», COAECPKAHWE U TOCTPOCHHE KOTOPOrO ONpPENEJEHbl B
porpaMMe Mo XUMHHU C YUETOM CeUU(PUKN HAyKd XUMUHU, €€ 3HaYCHUS
B MO3HAHUU MPUPOABLI U B MATEPHAIIBHOM >KM3HU OOLIECTBA, a TAKXKE C
y4€TOM OOMIMX LeJe M MPUHIUIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeaHero oobmero oOpasoBanust B Poccuiickoit
denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyro
pOJIb B COBPEMEHHOW IMBWIM3AIMKM, B CO3MaHUA HOBOW 0a3bl
MaTepUaabHOU KylbTypbl. OHa BHOCHUT CBOHM BKJaa B (popmMHpoOBaHUE
pPAalMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS. 00 OKPY’KAlIIEeM MHUPE KaK O €JAMHCTBE MPUPOIbI U
4yeloBeka, KOTopoe ¢GopMUpyeTcss B XHMHUM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MUpPA, OCO3HAHMS B3aMMOCBS3U
MEXy CTPOEHHUEM BELIECTB, X CBONCTBAMU M BO3MOKHBIMU OOJaCTIMU
NPUMEHEHUS.

TecHO B3auMOAEHCTBYS C JAPYIMMHU €CTECTBEHHBIMH HAyKaMH,
XUMUS CTaja HEOThEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMbBIM
YCIOBUEM YCIEIIHOTO TPyAa M JKU3HH KaXJOro wWieHa oOIecTsa.
CoBpeMeHHass XMMHs KaKk HayKa CO3MJaTeNbHas, KaK HayKa BBICOKHX
TEXHOJOTHIl  HalpaBjleHa Ha peUIeHHe [JIOOANbHBIX  MpoOIeM



YCTOMYMBOTO pPAa3BUTHUSI YEJIIOBEUYECTBA — CBHIPbEBOM, JHEPTrETUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30IaCHOCTH U OXPaHbI 37J0POBBA.

B cootBercTBUM ¢ OOMMMH UEISIMH U MPUHLMIIAMH CPEIHETO
ob1rero oo6pa3zoBaHus cojepkanue npeamera «Xumus» (10—11 kimaccsl,
0a30BbIil ypOBEHb H3Y4Y€HHS) OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha
OOILIEKYIbTYPHYIO MOATOTOBKY OOYYalolUXCsi, HEOOXOAUMYIO UM JUIs
BbIPA0OOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B
KU3Hb COIIMYMA, IIPOJOJDKEHUSI 00pa30BaHUsl B PA3IMUHbBIX 00JACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XMUMHUEH.

CocrapnsomuMy npeamera «XuMHUs» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumus» U «OO0mas W HEOpraHuyeckass XUMUSD,
OCHOBHBIM KOMIIOHEHTOM COJEpKaHHSI KOTOPBIX SBIISIIOTCS OCHOBBI
0a30BOIl HayKW: CHUCTEMa 3HAaHUW [0 HEOPraHUYeCKOW XuUMHH (C
BKJIIOUEHHEM 3HaHUM M3 O00lIed XUMUU) U OpPraHUYeCKOM XUMUHU.
@opMHUpPOBaHUE JAHHOM CHUCTEMBbl 3HAHUM NpPU HM3YYECHUU IpEeaMeTa
o0OecreynBaeT BO3MOXXHOCTb PAaCCMOTPEHHUS BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepaHusi KypcoB — «OpraHuyeckass XUMHUS» H
«OO1mas 1 HeopraHuyeckas XuMus» cHOpMHpPOBaHa B IMporpamme Io
XMMUU Ha OCHOBE CHUCTEMHOIO IMOAXOAAa K M3YYEHHIO Y4eOHOTO
MaTepraia U OO0YyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUK Ha ONPEACIIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpPraHMYECKOM XMMHM BEIIECTBA PpPACCMATPUBAKOTCA HA  YPOBHE
KJIACCUYECKON TEOPUHU CTPOCHHSI OPTraHUYECKUX COCIMHEHUN, a TAK)KE Ha
YPOBHE CTEPEOXUMHUYECKHUX U BJEKTPOHHBIX MPEICTABIECHUNA O CTPOCHHUU
BemiecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce€ BEIIeCTBax JaloTcs B
Pa3BUTHU — OT YIJIEBOJOPOJOB JIO CJIOMXHBIX OMOJIOTMYECKH AKTHUBHBIX
coeuHeHnd. B Kypce OpraHM4ecKod XWUMHM IMOJY4YalT pPa3BUTHUE
chOpMHpPOBaHHBIE HAa YpPOBHE OCHOBHOro 00mero o0Opa3oBaHUs
NIEpBOHAYaAJIbHbIE IpEACTaBICHUS 0 XUMHYECKOU CBSI3H,
KJIacCU(UKAIMOHHBIX TMpPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMeTe «XuMus» 0a30BOro ypoBHS
paccMaTpuBaeTCs  M3YYEHHBId HAa  YpPOBHE OCHOBHOIO  OOILEro
00pa3oBaHUs TEOPETHUUECKUI MaTepual U (PaKTOJIOTUYECKUE CBEJECHUS O
BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01ast
U HEOpraHuuyeckas  XuUMHUS»  OOydaloIIUMCS  NPEJOCTaBIISAETCS
BO3MOXKHOCTb ~ OCO3HaTh 3HAQUYEHUE MEPUOJAMYECKOIO  3aKOHA €
OOILIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIMHI, TIy0Xe MOHSThH
UCTOPUYECKOE U3MEHEHNE (PYHKIUI 3TOTr0 3aKOHA — OT 0000LIaroen 110
OOBSICHSIFOIICH M IPOTHOZUPYIOIICH.

Enunas cuctema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE,
CTPOECHUH, CBOMCTBAX U MPUMEHEHNH, & TAKKE O XUMHUECKUX PEAKLUSX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NPOTEKaHUs J0MONHsAETCs B Kypcax 10
U 11 KJIaCCOB AIIEMEHTaMHU COZIEpKaHMS, UMEIOIUMU
KyJIbTYpPOJOTUYECKMA W  NOPUKIAOHOM  XapakTep. OTH  3HAHUA
CIIOCOOCTBYIOT NMOHHMAHHMIO B3aUMOCBS3M XMMHUHU C JIPyTMMU HayKamu,
PacKpbIBAaIOT €€ poJib B MTO3HABATEIbHOW U MPAKTUYECKOU JEATEIIbHOCTH
YeJioBeKa, CIOCOOCTBYIOT — BOCIUTAHUIO YBaXEHUA K  Ipolieccy
TBOpYECTBA B O0JACTH TEOPUM U MPAKTUYECKUX NPUIIOKEHUN XUMUU,
MOMOTaIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO



3HAUYMUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIHBATh
UH(GOPMAIIMI0O M TPUMEHATh €€ [JIs TOMOJIHEHUS] 3HAHWM, pelIeHUs
MHTEJIEKTYaJIbHbBIX U 9KCIIEPUMEHTATBHBIX UCCIIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJIep)KaHhe Yy4dyeOHOro mnpeameTra «XUMHUS» JAHHOTO YpPOBHS
U3Y4YeHUS] OpPUEHTUPOBAaHO Ha (QopmMupoBaHue Yy oOydarouIuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUsT GUIOCOPCKUX UAEH, TaKUX
KaK: MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOr0 MUPA,
O0OyCJIOBJIGHHOCTh CBOWMCTB BELIECTB HX COCTAaBOM U CTPOEHHUEM,
M03HABAEMOCTb MPUPOIHBIX SIBIECHUN MYTEM SKCIEPUMEHTA U PEIICHHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMM U TEOPETUYECKUMHU
NPEANnoChUIKAMHU, OCO3HAHHME POJIM XUMHUHU B PEIICHUU SKOJIOTHYECKUX
npobieM, a Takke NpoOsieM cOepeXeHHs] SHEPreTHUYECKUX PECYpCOB,
CBIPbS, CO3/JaHUS HOBBIX TEXHOJIOTHIM U MaTepUasOB.

B nnane pemienust 3aja4 BOCIUTAHMS, PA3BUTHS M COLIMATIU3ALINU
oOydaromuxcsi TOPUHATBIE MPOrpaMMOM IO XUMHUU MOAXOABl K
OMPENEICHUIO COJAEPKAHUS U MOCTPOCHUS MPEAMETa MPEAYCMATPUBAIOT
(dbopMHUpOBaHUE YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUM, UMEIOMIMX 0a30BOE
3HAUYEHHUE [UJIS PA3JUMYHBIX BUJOB JACSATENBHOCTU: PEUICHUS MPOoOJeEM,
MOMCKa, aHaau3a Hu o0paboTku wuHGOPMAIUK, HEOOXOAMMBIX s
OpUOOpPETeHUs]  OMbITa  MNPAKTUYECKOM M HCCIIENOBATENIbCKOM
JEeSATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MO3HAHUM XUMHUHU.

B mpaktuke mnpenojaBaHusl XMMUU Kak Ha YPOBHE OCHOBHOTO
ob1iero oOpa3oBaHus, Tak U Ha YPOBHE CpeJHEro0 oliero oopa3oBaHusl,
OpU OMNpPEACIICHUU COACPKATEIHHOM XapaKTEPUCTHKU LEIel H3ydeHUs
npeaMeTa HampaBiIeHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3Haércs (QOpMUPOBAHUE OCHOB XMUMHUYECKOM HAyKHW Kak o01acTH
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUECKOU JESTEIHLHOCTH YEJIOBEKa
U KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOIUYECKOI
TOYKH 3pPEHHS TaKOW MOJXOJI K OMpPEACIICHUIO LIeJIeH U3yUeHus IpeIMeTa
SBJISIETCS BIIOJIHE OTPABJIAHHBIM.

CorynacHO [MaHHOM TOYKE 3pEHHUs TJIABHBIMU UEISIMU H3yYEHHUS
npeamera « XuMus» Ha 6a30BoM ypoBHe (10 =11 ki1.) ssBIIsSIFOTCSA:

e (opMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHUN KaK Ba)KHEHIIEH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHON KAapTHUHBI MUpa, B OCHOBE
KOTOPOM JIeKaT KIIIOUEeBbIE MOHATHS, PyH/IaAMEHTANIbHbIE 3aKOHbI U
TEOpPUH XUMHUHU, OCBOCHUE S3bIKAa HAYKH, YCBOCHHE W MOHWMAHUE
CYIIHOCTH  JOCTYINHBIX  0OOOOIIEHMH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHHE C MCTOpUEH UX pa3BUTUS U
CTaHOBJICHHUS;

e (opMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOIAX
MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLMd, HEOOXOIUMBIX IS
OpUOOPETEHUs] YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBICHHH, HMEIOIIMX MECTO B TpHUpPOAE, B
MIPAKTUYECKON U TTIOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHMH U CHOCOOOB JIESATENILHOCTH, CBSI3aHHBIX C
HAOMIOICHUEM W OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTA,
coOJII0/IeHEeM TpaBUil 6€30MacHOr0 OOpaIlleHUs C BEIIECTBAMM.

Hapsiny ¢ atum, conepskarenbHas XapakTepUCTHUKa Ielield U 3aj1ad
U3y4YeHUs TpeIMera B IporpaMmMe IO XUMUUM yTOYHEHAa W
CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU B CHCTEME
cpennero ooOmiero oOpa3zoBanus. CeroiHss B NpPENoJaBaHUM XUMHUU B



OoJibllIe CTeNeHU OTAAETCS MPEANOUYTCHHE MPAKTUYECKOW KOMITOHEHTE
coJiep>KaHusl O0y4EeHHs, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBINYCKHHUKA
00111600pa30BaTEIbHON OpPraHU3AINH, BJIAJICIOIIET0 HE HA0OPOM 3HAHUU,
a (YHKIIMOHAJIHLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOI'O TIOJIyYEHHUs 3HAHUN U IPUMEHEHHS UX B PeabHOM KU3HU JJIs
pelieHus MPaKTUYeCKuX 3ajad.

B cBs3U ¢ 3TUM Npu U3ydEeHUH TIpeaMeTa « XUMHUS» TOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE 1SN U 3a]1a4uH, KaK:

aganTaius oOy4Jaronmxcs K YCIIOBUSIM JTMHAMUYHO
pa3BUBalOIIErocss Mupa, (HOPMUPOBAHHE HWHTEIUIEKTYalbHO Pa3BUTON
JUYHOCTH, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOSITEJIbHOMY TPUHSTHIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;
dbopMHupoBaHHE Yy OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHLIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE [JISi PA3TUYHbIX
BUJIOB JIEATEJIbHOCTH: pelIeHusl Mpo0OyieM, OKUCKa, aHallu3a U 00paboTKH
uH(popMaIui, HEOOXOIUMBIX JJIi MPUOOPETEHHUsT OMbITa AESITENbHOCTH,
KOTOpas 3aHUMAET Ba)XHOE MECTO B MO3HAHUU XUMHUHU, a TaKKE IS
OLICHKU C TMO3ULIMHA IKOJOTHYECKON O0€30MacHOCTH XapakTepa BIUSHUS
BEIIECTB U XMMUYECKUX MPOILECCOB HA OPraHU3M Y€JIOBEKa U IPUPOAHYIO

cpeay,
Pa3BUTHUC IIO3HABATCIIbHBIX HMHTCPCCOB, HWHTCIUICKTYAJIbHBIX M
TBOPUCCKUX CIIocOOHOCTEH 06yqa}0m1/1xc;1: CITOCOOHOCTH

CaMOCTOSITENILHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XUMHUU B COOTBETCTBUU
C JKU3HCHHBIMH  TOTPEOHOCTSIMH,  HCIOJB30BaTh  COBPEMEHHBIC
MHPOPMAITMOHHBIE TEXHOJOTHUU JJis TIOMCKa W aHaimm3a Y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO H
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTeTLHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOMUMBI, B YAaCTHOCTH, MpPH
TUTAHWPOBAHHUU Y TIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTIUTaHUE y OOyYaromuXxcs YOSKIEHHOCTH B T'yMaHHCTUYECKOU
HaTpPaBIEHHOCTH XHMHH, €€ BaXKHOW pOJIM B PEHICHHH TI00AIbHBIX
npobieM  parroHaIbHOTO MPUPOJIOTIOIH30BAHHS, TIOTIOTHEHUS
DHEPreTHUECKUX PECYPCOB M COXPAaHEHHUs MPUPOIHOTO paBHOBECHS,
OCO3HaHUs He0OX0IMMOCTH OEpPEeKHOTO OTHOIICHHS K TIPUPOJIC U CBOEMY
3JI0POBBIO, a TAKKE NMPUOOPETEHUS OTBITA MCIIOJIB30BAHUS TIOTYYEHHBIX
3HAHUU I MPUHATHS TPAMOTHBIX PEIICHUH B CHUTYAIUSAX, CBSI3AHHBIX C
XUMHYECKUMH SBICHUSIMHU.

B yueOGHoM maHe cpenHero oOiiero oOpa3oBaHUS MPEAMET
«Xumus» 0a30BOTO0 YPOBHsSI BXOIUT B COCTaB MPEAMETHOH oOjacTtu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHD.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX [UIsl M3yYEHUs XUMHUHU, Ha
0a30BOM ypOBHE CPEHETO O0IIeT0 00pa30BaHUs, COCTABISET 68 4acOB: B
10 xnacce — 34 ygaca (1 gac B Henemo), B 11 kmacce — 34 ygaca (1 gac B
HEJIENIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOM XUMUM

[IpenMer opraHM4yeckol XHWMHHM: €€ BO3HUKHOBEHHME, PA3BUTHE U
3HAYEHUE B MOJYYEHUU HOBBIX BEUIECTB U MaTepHUaoB. Teopus cTpoeHus
opraHuyeckux coeauHeHuii A. M. byTtiepoBa, €€ OCHOBHBIE MMOJIOKEHHUS.
CtpykTypHbIe (hOpMYJIbl OPraHMYECKUX BEHIeCTB. [ oMosorus, u3oMepusi.
XHUMHUYECKAsT CBA3b B OPraHUYECKHX COCAUHEHUSX — OJUHAPHBIE H
KpaTHbIE CBS3H.

[IpeacraBinenre o0 KiIacCU(pUKAIMK OPraHUYECKUX  BEIIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHMH (cucTemaThyeckas) u
TPUBHAJIBHBIE  HA3BAHUS  BAXHEWIIMX  MPEACTABUTENIEH  KJIACCOB
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTANIbHbIE ~ METOAbl  M3YYEHHS  BEIIECTB U  HX
NpeBpallleHUii: 03HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKUX BELIECTB U
MarepuajllaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHX
BEILIECTB, HAOMIOJECHUE W ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEeBpAIllCHUI0 OPraHUYECKUX BEIECTB IMPU HarpeBaHuM (ILJIaBJICHUE,
0OyIJIMBaHUE W TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHN psia. MeTaH u 3TaH
— TIpocTedlIne MNPEACTABUTENN aJIKAaHOB: (U3MUYECKUE M XUMUYECKUE
CBOMCTBa (peakuuu 3aMEIECHUS W TOPEHUs), HaXOXKICHHE B IMPHUPOJIE,
NOJIyYEHUE U MIPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKHUN psiiA. OTUIEH U
OpOINUJIEH — TMPOCTEHIINE MPEACTAaBUTENN aJKEHOB: (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUpaTalyy, OKUCICHUS U MOJUMEPHU3allin ), IOJyYeHHe U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetwiOyTtaaueH-1,3: cTpoeHue,
BOXHEUIIME XUMHUYECKHME CBOWCTBA (peakuusi MOJIUMEPHU3ALUN).
[TonydeHre CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTHYECKUHN Ps/I.
ALleTWIEH — MNPOCTEHIINN MNPEICTABUTENb AJIKUHOB: COCTaB, CTPOCHHE,
du3MuecKkue W XUMUYECKHE CBOWMCTBa (peakUuu T'HAPUPOBAHUS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS), TIOJYYCHHE U IPUMEHEHUE.

Apensl. bensoi: coctaB, crpoeHue, (pU3MYECKHE U XHUMHUYECKHE
CBOMCTBa (peakuuu TajJOr€HUPOBAHUS W HUTPOBAHUS), TOJIYUYECHHE MU
npuMmeHeHue. Tonyon: cocmas, cmpoeHue, ¢uauueckue u XUMUYECKUe
ceolicmea (peakyuu 2an02eHUpo8anus U HUMPOBAHUS), HOAYUeHue U
npumernenue. TOKCUYHOCTb apeHOB. ['€HETHMYeCKass CBA3b MEXKIY
YTJIEBOIOPOIAMH, IPUHAJICKAIIMME K PA3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOYHHUKHM yrieBoaoponoB. IlpupoaHslii ra3z wu
nonyTHele HedTsHble Ta3pl. Hedthb u e€ npoucxoxaeHue. CrocoOsbl
nepepadboTKu HeTH: MePEroHKa, KPEKHUHT (TepMHUYECKUH,
KaTamuTU4yeckuit), nuponu3. IIpoaykTel mnepepaboTku HePTH, UX
OpUMEHEHUE B MPOMBIIIJIEHHOCTH M B ObITy. KameHHBI yronp wu
IPOJYKTHI €r0 MepepadoTKu.



OKCHepUMEHTAIbHbIE ~ METOAbl ~ HU3YyYEHUs  BEIIECTB M UX
NpeBpallleHuii: O3HaKOMJIEHHE C oOpasllaMH IUlacTMacc, KayuyyKoB H
pe3unbl, Kosuiekiuun «HedTtb» U «Yroawpy, MoaenupoBaHue MOJIEKYII
YIIEBOAOPOOB U TaJIOr€HONPOU3BOIAHBIX, MPOBEICHUE MPAKTUYECKOU
pPaboThI: OJyYEHHE FTUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Bbluucienuss 1o ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJYKTa pPEaKIMU MO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEILECTB
WIH MIPOJYKTOB PEAKIINH).

Kucaopoacoaepxkamme opranudeckue coeJuHeHNs

[IpeaenbHble OAHOATOMHBIE COIUPTHI. METaHO U 3TAHOJI: CTPOEHHUE,
¢u3nueckue W XMMHYECKHME CBOMCTBAa (peakuud C aKTHUBHBIMU
MeTajlJlaM1, raJoreHOBOIOPOJjaMu, TOPEHNUE), MpUMeHeHne. BonopoiHbie
CBS3U MEXKIYy MOJIeKyJaMu cnupToB. [leficTBUE MeTaHOJia U 3TaHOja Ha
OpraHu3M YeJI0BeKa.

MHoroaroMHble COUPTHI. DTUJIIECHTIIMKOIb U TIUIEPUH: CTPOEHUE,
¢du3NYecKue U XUMUYECKHUE CBOWMCTBA (B3aMMOJEHCTBUE CO LIEIOYHBIMU
MeTalJlaMHi, KauyeCTBEHHas peaklyds Ha MHOTOATOMHBIE CIUPTHI).
JleiictBue Ha opraHu3sM 4yenoBeka. [IpumeHeHue riMnepuHa U
ATUJICHTJIUKOJISL.

®deHoJI: CTpOoeHHE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA.
Toxkcuunocts penosna. [Ipumenenue denoua.

Anpaerunbl U kemonwvl. Dopmanbaeru, aleTanbIerul: CTPOEHUE,
¢du3nueckue M XUMHYECKHME CBOMCTBA (peakiMu OKUCIEHUS W
BOCCTaHOBJICHMSI, KAYECTBEHHBIE PEAKIINH ), TOJTyYECHUE U MPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iesibHbIE KApOOHOBBIE KUCIOTHl. MypaBbuHas U
YKCyCHasi KHUCIJIOTBI: CTpOEHHE, (PU3MYecKhe M XMUMHYECKHE CBOMICTBA
(cBoMcTBa, oOOIME JIsI Kjacca KHUCJIOT, peakius ATepuUKaAIUN),
nojiyueHue u npumMeHeHue. CTeapyHOBash W OJEUMHOBAask KHUCIOTHI Kak
IPEICTaBUTENIM BBHICHIUX KapOOHOBBIX KUCJIOT. Mbllla KaKk COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxsble 3(QuUpbl Kak MNPOU3BOJHBIE KApOOHOBBIX KHCIOT.
[I'upponus cnoxubix 3¢upos. Kupel. 'maponus >xupos. IIpumeHenue
®KUpOB. bronoruyeckas posb KUPOB.

VYrineBoapl: coctaB, KiaccUpUKALMS YriaeBOAOB (MOHO-, IU- H
nosiucaxapubl). ['oko3a — mpocTeimii MOHOCaxapua: OCOOEHHOCTH
CTPOEHHS  MOJEKyJbl, (U3HMYECKHE M  XUMHYECKHE  CBOMCTBa
(B3aumopeicteue ¢ rugpokcuaoM Meau(ll), okuciieHHne aMMUAaYHBIM
pacTtBopoM okcuaa cepedpa(l), BoccraHoBieHue, OpoKEHUE TIIIOKO3bI),
HaXOXXJIEHUE B TMPUPOJE, MPUMEHEHHUE, OHOJOruYecKas  poJb.
®dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak NOpUpoAHble TosiuMepbl. CTpoeHue
Kpaxmana U uemnonosdbl. dusznyeckue U XUMHYECKHE CBOMCTBa
Kpaxmaina (TUApPOJIN3, KAYECTBEHHAs PEAKIIUsl C UOJOM).

OKCnepUMEHTAIbHbIE ~ METOAbl ~ M3Yy4YEHUs  BEIIECTB M UX
peBpallleHUN: pOBEJICHUE, HaOJII0/IeHHE u ONKCaHue
JEMOHCTPALIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHEe »dTaHoma okcugoMm wmeau(Il)),
MHOTOAQTOMHBIX CIHUPTOB (B3aUMOJICUCTBUE IIMIIEPUHA C THAPOKCHUIOM
menu(Il)), anpaernmoB (OKUCIEHHE aMMHAYHBIM pPAaCTBOPOM OKCHJIA




cepeopa(l) u ruapoxkcuaom wMenu(ll), B3ammMopelcTBHMe Kpaxmana cC
MOJIOM), TPOBEJEHUE MpPaKTUYECKOM pabOThl: CBOMCTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

Pacuérurlie 3agaun.

Bbluucienuss 1o ypaBHEHHMIO XHUMUYECKOW peakiuuu (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJYKTa pPEaKIUU MO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEILECTB
WIH MIPOJYKTOB PEAKIINH).

A3zoTcoaeprkalne OpraHu4eckue COeIMHEeHUS.

AMUHOKHCIIOTBI Kak aM(OTEepHbIE OPraHUYeCKHe COCAUHEHHUS.
duznyeckre M XHUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMeEpe
riMiMHa). buonornyeckoe 3HaueHne aMuHOKUCHOT. [lenTuib.

benkun kak NOpUpPOIHBIE BBICOKOMOJIEKYJSIPHBIE  COEAMHEHMUS.
[lepBuuHasi, BTOpUYHAsT U TpPETHYHAs CTPYKTypa OeiakoB. XUMHYECKHE
CBOMCTBa O€JKOB: THAPOJIN3, JEHATypalus, KaUyeCTBEHHbIE PEaKIMu Ha
OeJIKH.

OKCnepUMEHTaIbHbIE ~ METOAbl ~ HU3Yy4YEHUs  BEIIECTB M UX
IpeBpallleHuii: HaOJI0IeHHEe M OMUCaHUE JEMOHCTPALMOHHBIX OIBITOB:
JeHaTypauus 0eJIKOB IPU HarpeBaHUU, IIBETHBIE pEeaKIMU OEIKOB.

BbicokoMouieKkyIsIpHBIE COeTMHEHUSI

OCHOBHBIE TMOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMIA:
MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEeHb MOJIMMEPHU3AIINH,
cpenHssi  MoJekyisipHas — macca.  OCHOBHbIE  METOJbl  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEJIMHEeHUI — MOJIUMEpHU3aITUs u
MOJIMKOH ICHCALIHSL.

OKCHepUMEHTAIbHbIE ~ METOAbl ~ M3YyYEHUs  BEIIECTB M UX
NpeBpallleHui:  O3HAKOMJIEHME C  OOpa3llaMu  OPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBSI3€H MPU U3yYEHUU OPraHUYeCKOM
xumuu B 10 kjacce ocCyliecTBISIETCS Yepe3 MCMOJIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHSATHM, SBISIFOIIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Me ecTeCTBEHHO-HAyUHbIE MOHATHS: SIBJICHUE, Hay4YHbIA (haKT,
rUnoTe3a, 3aKOH, TEOpUs, aHallu3, CHUHTE3, KJaccuduKalus,
NEPUOJUYHOCTb, Ha0JII0/IeHHE, U3MEpEeHue, AKCIIEPUMEHT,
MOJIeJIMPOBaHUE.

duzuka: maTepusi, SHEpPrusi, Macca, aToOM, JJIEKTPOH, MOJIEKYyJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSIHUE BellleCTBa, (PU3NYECKHE BEIMYMHBI U €IUHUIIBI KX U3MEPEHHUS.

buonorusi: kinerka, opranu3Mm, Ouocdepa, oOMEH BeIIECTB B
opranu3Me, (HOTOCHHTE3, OMOJOTMYECKU aKTHUBHBIC BellecTBa (OCNKu,
YTJIEBOJIbI, KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MOJE3HBIE HMCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorus: mUIIEBbIE MNPOAYKTHl, OCHOBBI PpallMOHAIBHOTO
NUTaHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE
npenapartbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKUMN 37IEMEHT. ATOM. SIpo atoma, U30TONbI. DIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHHU, MOIYPOBHU. ATOMHBIE OpOUTAIIH, S-
, p-, d- nnemeHThl. OCOOEHHOCTH pacHpeeieHuss 3JICKTPOHOB II0
opOUTalsIM B aToMax »JJEMEHTOB TIEPBBIX UYETHIPEX IEPHOJIOB.
DneKTpoHHAasi KOHPUTypalus aTOMOB.

ITepuoanyeckuii 3akoH u llepuogmueckas cucTeMa XUMHUUYECKHUX
anemeHToB [[. M. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U
[Tepnoanueckon cucrembl xumuueckux aneMmeHToB [[. 1. Menneneesa ¢
COBPEMEHHOMW TEOpHUEN CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMS
CBOMCTB XMMHYECKHX DJJEMEHTOB M 00pa3yeMblX HMHU TMPOCThIX U
CJIO’KHBIX BEIIECTB IO TPyINaM M MepuoaaM. 3Ha4€HHUE MePUOIUIECKOro
3aKOHa B Pa3BUTUHU HAYKH.

Ctpoenue BelecTBa. XUMUYECKasl CBsA3b. BUIbl XUMHYECKOU CBSI3U
(KoBaJICHTHasi HEMOJsIpHAs U TOJisIpHAs, HOHHAS, MeTaJUIMYecKasi).
MexaHu3Mbl 00pa30BaHUsI KOBAJECHTHON XUMHUYECKON CBSI3M (OOMEHHBIM
U JIOHOPHO-aKLENTOpHbIN). Bogopoanas  cBa3b.  BaleHTHOCTH.
DIIEKTPOOTPULIATENBHOCTh. (CTENneHb OKUCIeHUA. WOHBI: KaTHOHBI U
AHHUOHEIL.

BemectBa MOJEKYJIAPHOTO M HEMOJICKYJISIPHOTO CTPOCHMS. 3aKOH
MOCTOSHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[Tonsitue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMHBIC
pacTBOpBI. MaccoBasi 107151 BEIIECTBA B PacTBOPE.

Knaccudukanuss HeopraHuueckux coeauHeHuil. Homenkiatypa
HEOPraHUYECKUX BemIeCcTB. ['eHeTMyeckas CBSI3b HEOPraHUYECKUX
BEILIECTB, MPUHAJIEKAIINUX K Pa3JIMUYHBIM KIIacCaM.

Xumudeckas peakuus. Knmaccudukanuss XUMHUYECKUX pPEaKIUil B
HEOPraHUYECKOW U OPraHWYEeCKOW XHMMHHU. 3aKOH COXPAHEHUS MaccChl
BEIIIECTB, 3aKOH COXPAHECHUS U MPEBPAILICHUSA SHEPTUU MPU XUMHUUYECKUX
peaKLUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPas3JIUYHBIX (PAKTOPOB.
OG6paTuMble peakiuu. XUMHYECKoe paBHOBecue. MaKkTopbl, BIUSIONINE
Ha COCTOsiHME Xumuueckoro pasHoBecus. [Ipunuun Jle [latense.

OnekTpoiauThueckas — auccormanus. CuiabHble U cja0bie
anekTposiuThl. Cpesla BOAHBIX pACTBOPOB BELIECCTB: KUCIIAsl, HEUTpAJIbHAS,
IIeJIOYHAas.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.

OKCNEPUMEHTAIbHbIE  METOJbl  M3YYEeHHMs BEIIECTB U UX
npeBpaiieHuii:  geMoHctpanus Tabmui  «llepuoguueckas  cuctema
xumuueckux a3nemMeHTtoB J[. WM. MenneneeBa», u3ydeHHE MOJENIEN
KPUCTAJIINYECKUX PEIIETOK, HaOJIIOICHUE U OIHCaHHE
JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TMEePOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KaTajau3aTopa, ONPEeSICHUE CPEAbl PAaCTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, PEAKIIMM MOHHOTO
oOMeHa), TpOBEJCHUE IPAKTHUYECKONW paboThl «BiusHHE pa3IuYHBIX
(haKTOPOB Ha CKOPOCTh XMMUYECKOU PEAKITUN.

Pacuérurlie 3agaun.



Pacué€tbl mo ypaBHEHMSIM XUMHWYECKUX pEaKIMid, B TOM YHUCIIE
TEPMOXMUMHUYECKUE PaCU€Thl, PACUEThl C MCIIOJIL30BAHUEM IIOHSITHUSA
«MaccoBast 10JIS BEIIECTBA).

Heoprannuyeckasi xummus

Hemerannel. [lonoxenne HemeramwoB B Ilepuonnyeckon cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOCHUS
aToMOB. PU3UUYECKHUE CBOMCTBA HEMETAIIOB. AJUIOTPONUS HEMETAIOB
(Ha mpuMepe KuciIopoaa, cepol, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAIJIOB (TaJIOT€HOB, CEPHI,
azora, ¢ocdopa, yriepoaa U KpEeMHHUS) U UX COCTUHEHHMN (OKCHUIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAIUIOB U X COEJIUHEHH M.

Meramnbl.  Ilosmoxkenne wmeraiuioB B llepuoguueckor cucrteme
xuMmuueckux sneMeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTpPOEHUS
AJIEKTPOHHBIX 000JI0OYEeK aToMOB MeTayioB. OOmme ¢u3ndeckue
cBoiicTBa MeTauioB. CIUlaBbl METAUIOB. JIEKTPOXUMHUYECKUNA PsI
HanpsHKEHUM METAIIIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAJIOB (HATPHM, Kalui,
KaJIbIIMH, MarHuii, aJlOMUHUM, LHUHK, XpOM, JKEJIe30, MeIb) M HX
COEIMHEHUM.

OO6mue crocoObl MmonmydeHus: MeTauioB. [IpuMeHeHne MeTaioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAIbHbIE  METOJbl  M3YYE€HHMs  BEIIECTB W UX
IpeBpalleHui: U3ydeHUe KOJUICKIMU «MeTaJuibl U CIUIaBbl», 00pa3lloB
HEMETAJJIOB, pEIIeHUE OJKCIePUMEHTAIbHBIX 3aJlad, HaOMIJCHUE U
OIMCaHUE JEMOHCTPAIlMOHHBIX U J1a00paTOPHBIX OIIBITOB
(B3auMOJIEHCTBHE THIPOKCHA ATIOMHHHS C pacTBOpPaMH KHUCJIOT U
ieIouei, KaueCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJLJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BellecTBa WIM 00BEMA Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe€ WU O0OBEMY OJIHOTO M3 yYaCTBYIOIIUX B
peakIuy BEIIeCTB, pacu€Thl Macchl (00bEMA, KOJWYECTBA BEIECTBA)
MPOAYKTOB PEaKIMH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHS U JKU3Hb

Ponp xuMum B oOecriedyeHUM SKOJOTHYECKOM, DHEPreTUYecKorl u
MUIIEBONM 0€30MacHOCTH, Pa3BUTHU METUIIUHBL. [lOHATHE O Hay4YHBIX
METO/1aX MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIMIA.

[IpencraBienuss 00 OOIIMX HAYYHBIX MPHUHITUIIAX MPOMBIIUICHHOTO
MOJYy4YE€HHUS BAXKHEHIIUX BEIIECTB.

UenoBek B MHUpE BEHIECTB W MaTepUajoB: BaKHEHIIWE
CTPOUTEJIbHBIE MaTepualibl, KOHCTPYKIMOHHbIE MAaTEpHUajbl, KpPacKH,
CTEKJIO, KepaMHuKa, MaTepuayibl JJisi JJIECKTPOHUKH, HAHOMATEpHUallbl,
OpraHUYeCKHe U MUHEPAIbHBIC YI00pECHMUS.

XuMHUSI W 3J0pOBbE€  YEJOBEKA: MpaBWJIa  MCIOJb30BAHUSA
JIEKapCTBEHHBIX IIperaparoB, MpaBujia OE30MacHOTO HCMOJb30BaAHUS
npenapaToB OITOBOM XHMHH B TIOBCETHEBHOM KU3HH.

MexXnpeaMeTHbIE CBSI3H.

Peanmzanust MexXnpeaMETHBIX CBs3€H NpPU HM3YYEeHUM OOIIeH u
HEeopraHuueckod xumMum B 11 Kjacce ocCymiecTBisieTcss uepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX TOHATUH, TaK U



NOHATUH, SBISIIOUIMXCS CHUCTEMHBIMU JJIS  OTAEJbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (PakT, THUNoTe3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCUUKalKs, TMEePUOAUUYHOCTD,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHNUE, SIBJICHUE.

duzuka: martepus, JHEprus, macca, aToMm, O3JEKTPOH, NPOTOH,
HEUTPOH, MOH, M30TON, PAJUOAKTUBHOCTH, MOJIEKYJa, SHEPreTUYECKU
YpOBEHb, BEIIECTBO, TE€JI0, O0BEM, arperarHoe COCTOSIHHME BEIIECTBA,
(bu3nYecKre BETUYUHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusMm, 3KocHcTema, Ouochepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE MCKOIAEMBIE,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTb,  METAJUTYpIHs,
POU3BOJICTBO  CTPOUTENBHBIX MAaTEPUAIOB, CEJIbCKOXO3SMCTBEHHOE
OPOU3BOJCTBO,  MHINEBAas  MPOMBIIUIIEHHOCTh,  (hapMaleBTUYECKas
IPOMBIIIEHHOCTh,  MPOU3BOJICTBO  KOCMETHYECKHX  IIpernaparos,
IPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHUaJIOB, AIEKTPOHHAs
POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110
XUMHNN1 HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3ysibTaTaM OCBOCHHUS
oOyJaromMMucs  MporpamMm  cpeiHero  oOuiero  oOpa3oBaHMs
(JINYHOCTHBIM,  METAaNpeIMETHBIM U  mpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHMSI TMPOrpaMM CpeaHEro oOmero o0pa3oBaHUs — SABISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/,.

B cooTBeTCTBUM C€ CHUCTEMHO-IIEATENLHOCTHBIM IOAXOIAOM B
CTPYKTYpE JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHUS MpeAMeTa «XHUMHs» Ha
YpOBHE cpeaHero o6miero oOpa3oBaHMs BBIIEIEHBI  CIEIYIOUIUE
COCTAaBJISIFOLIHE:

OCO3HaHUE 00yYarOIIMMUCS POCCUUCKOU IPaXIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0YyUEHHUIO;

[eJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUI JIMYHOCTH Ha
OCHOBE KJIFOYEBBIX [IEHHOCTEN M UICTOPUYECKUX TPAIUIIUK 0a30BOI HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH NEeATEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH,
NPUCYUIUMU LIEJTOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIM4YKe TMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPbl U CIOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JluyHOCTHBIE  pe3yNbTaTbl  OCBOEHUS  MpeaMera  «XUMUD)
JOCTUTAIOTCSl B €IMHCTBE YYEOHOW M BOCHUTATEIBHON NEATEILHOCTH B
COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COIMOKYJIbTYPHBIMU, TyXOBHO-
HPABCTBEHHBIMU IEHHOCTSIMU W HJ€alaMH POCCUHUCKOrO Tpak1aHCKOTO
oO111ecTBa, MPUHATHIMU B 00IIECTBE HOPMaMU U IMpaBUJIaMU MOBEICHUS,
CIIOCOOCTBYIOLIMMHU  IpoIleccaM  CaMONO3HAHUS, CaMOpPa3BUTUS U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCS.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpEAMETa « XUMHUSD OTPAXKAIOT
c(OPMHUPOBAHHOCTh  OMNbITA  [O3HABAaTEIbHOM W  MPAKTHUYECKOM
JEATENBHOCTH OOYyYaroUIMXcsl MO peaju3allud MPUHATHIX B OOIIECTBE
[IEHHOCTEM, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsl OOYyYarOUIMMHUCA CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEM, YBaXKEHHUS K 3aKOHY U MPABOIOPSIKY;

OpeNCTaBlIieHUss O  COLUMANbHBIX  HOpMax W MpaBujax
MEXJIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATENbHOCTH TIPH
CO3JIaHUU Y4YEOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX U TO3HABATEIbHBIX
3aj/1ay, BBIMOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY
U apryMeHThl JpYrux TMpU aHajdu3e pa3IWyHbIX BUJOB Yy4eOHOU
NEeSTENbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:



LEHHOCTHOI'O OTHOILLIEHHS] K ICTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XMMHH;

yBaXEHUsI K TMPOIECCYy TBOpUYECTBA B 00JacTH TEOpUU H
NPAKTUYECKOTO NPUMEHEHHS] XMMHH, OCO3HAHUS TOrO, YTO AOCTHXKEHUS
HAayKd €CTh pEe3yJbTaT JJUTEIbHBIX HAOIIOJEHUN, KpPOMOTIMBBIX
DKCIEPUMEHTAIIBHBIX ~ TOMCKOB, IMOCTOSHHOTO TpyAa YYEHBIX W
IPaKTHKOB;

UHTEpECa W IIO3HABATEIbHBIX MOTHUBOB B IOJYYECHUH U
NOCJIEAYIONIEM aHallu3e MHQPOPMAlUA O TMEPEAOBBIX JTOCTHKEHUSX
COBPEMEHHOW OTEYECTBEHHOW XUMHUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYallud, CBSI3AHHbIE C XUMUYECKUMHU
ABJICHUSAMHM, U TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE TIOBEJEHWE U TIIOCTYIIKM CBOUX
TOBAPUILEH C MO3ULUNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
NOCJEACTBUN ITUX MOCTYNKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl EHHOCTEH 370pOBOTO M 0e30macHOro olpasa >KU3HH,
HEOOXOJMMOCTA  OTBETCTBEHHOTO  OTHOUIEHUSI K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOONIO/IeHNs TpaBuil 0€30MacHOTO OOpallleHHus C BElIeCTBAaMU B
OBITY, TOBCEIHEBHOM U3HU U B TPYIOBOH JAESATEINbHOCTH;

NOHUMAHHMS LIEHHOCTH NPABUJI UHANBUIYAIBHOTO U KOJUIEKTUBHOTO
0e301acHOro MOBEACHUS B CUTYaILIMSIX, YTPOKAIOUIUX 3J0POBbIO U KU3HU
JIIOJICH;

OCO3HaHMSI TMOCIEACTBUI W HENPUSITUS BPEOHBIX IPUBBIYEK
(ynotpe06aeHus aqKorosi, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHUS

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HUCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OOIECTBEHHO IOJE3HOM, TBOPYECKOM W APYrMX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYaCTHE B PEIICHUM MPAKTUYECKHUX 3a]a4
COILIMAJIbHOM HaNpaBJIeHHOCTH (B paMKax CBOEro KJacca, IIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY M3YyUYEHHIO MPO(PECCUil pazIuyHOro
poaa, B TOM YHUCJIE Ha OCHOBE NPUMEHEHMS] NPEAMETHBIX 3HAHUMI IO
XUMUU;

YBAXKEHHS K Tpydy, JIOAAM TpyJa M pe3yjbTaraMm TpPyAOBOH
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHAYaIbHOW TPAECKTOPHUU
oOpazoBaHusi, Oyaymiel npodeccuu W peanu3alid COOCTBEHHBIX
KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K
XUMUH, THTEPECOB U MOTPEOHOCTEHN 00IIeCTBa;

6) ’K0JIOrH4YeCKOro BOCIIMTAHUSA

AKOJIOTUYECKU 1I€JIeCO00pa3HOro OTHOLIEHUS K TpUpoje, Kak
UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJIO0ANIBHOIO XapakTepa OHKOJIOTHYECKUX MpodiieM,
BIMSAHUS SKOHOMHMYECKHX IIPOLECCOB HA COCTOSSHUE NPUPOJHON U
COLIMAJIbHOM CpEbl;



OCO3HaHUSI HEOOXOJIMMOCTH HCIOJIb30BaHUSl JOCTUKEHUN XUMHH
JUTSl peLIEHUsI BOITPOCOB PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHMS;

AKTUBHOTO HEMPUSITHUS AEUCTBUH, MPUHOCALIUX BpEl OKPYKAIOIIEH
OpPUPOAHOW  Cpele, YMEHHs MPOTHO3UPOBATh  HEOJArONpPUSTHBIC
HKOJOTUYECKUE  TMOCIEACTBUS  MPEANPUHUMAEMBIX  JIEUCTBUM U
penoTBpaliaTh ux;

HaJIM4YUS Pa3BUTOTO 3KOJOTMYECKOTO MBIIIICHUS, IKOJIOTHYECKOM
KyJbTYphl, OIbITA JIEATEILHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH,
YMEHUSI pYKOBOJICTBOBATHCS MMU B MO3HABATEIbHON, KOMMYHUKATUBHON
U COUMAIbHOM TPAKTUKE, CIOCOOHOCTU M  YMEHHUS  aKTHUBHO
POTUBOCTOSITH UACOJIOTUN XeMOPOOUU;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTHU MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YPOBHIO Da3BHUTHs HAYKH M OOIECTBEHHOM MPAKTHKH;

NOHUMAaHUs CreUM(PUKN XUMHUU KaK HayKH, OCO3HaHUs €€ poJid B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU
LEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKalolUleM MHUpPE KaK O €IUHCTBE
OpUpPOABl M YEJIOBEKAa, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH W
pelnieHny NpoodsieM COXpaHEeHUsI PUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCO0OH 3HAYMMOCTH XUMHH ISl COBPEMEHHOM
LMBAUIN3ALMH: B ¢€ T'YMaHIUCTHYCCKON HAMPABICHHOCTH U BaKHOU POJIA B
CO37IaHMU HOBOW 0a3bl MaTepUaNbHON KYJIbTYPhl, PELIICHUHU TJI00ATbHBIX
npo0ieM  YyCTOMYMBOrO  pa3BUTUSL  YEJIIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM M IKOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU
MEIUIMHBI, 00ECIEYeHNN YCIOBUN YCIEUIHOTO TPYJa U KOJIOTHUYECKH
KOM(DOPTHOM KU3HU KaXkI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHON  I'paMOTHOCTHU: TOHHMMAHHSI  CYLIHOCTH
METOJIOB  TO3HAHHUA, MCIOJb3YEMbIX B  E€CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIOJB30BAaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a M
OOBACHEHUSI SIBJICHUM OKpYKAlOUIEro MUpa M MNPOUCXOJSAIIMX B HEM
U3MEHEHHUH, yMEHHs JejaTh OOOCHOBAaHHbBIEC 3aKJIOYEHHS Ha OCHOBE
Hay4yHbIX (AKTOB H UMEIOIIUXCSA JAHHBIX C ILENbl0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XMMHUUYECKUE 3HAHMS
JUTSL petieHust TpoOeM B pealibHbIX )KU3HEHHBIX CUTYalIMIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH MU CHOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpEca K OCOOEHHOCTSIM Tpylda B pas3nuyHbix cdepax
npodeccuoHanbHOM eI TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHHS Y4YeOHOTO mpeameTa
«XUMHsD» Ha YPOBHE CpEIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 175 (HOPMHUPOBAHHMS MHUPOBO33PEHUS OOYUArOMIUXCS
MEXIUCUUIUITMHAPHBIE  (MEXIpPEAMETHbIE) OOIlEHAyYHbIE IOHSTHS,
OTpaXarolllie IEJOCTHOCTh HAyYHOW KapTUHBI MHUpPAa MU CHEHUPHUKY
METO/IOB MO3HAHMS, MUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPrus, SBICHHUE, MpOIeCcC, CUCTEMa, HAy4YHBIA (aKT,



NPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, HUCCIEAOBAHMUE,
Ha0II0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIC y4eOHbBIC JICUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PETYJISITUBHBIC), obOecrnieunBaromire GopMUpOBaHUE
(YHKIIMOHATLHONM  TPAMOTHOCTH M COLMAJIBHOM  KOMIIETEHIIUU
00yYaroIIMXCS;

CIIOCOOHOCTD o0y4Jaromuxcst HCII0JIb30BaTh OCBOCHHEIE
MEXKIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE
y4eOHbIC IEUCTBUS B MO3HABATEIILHOW M COLIMATBHOM MPAaKTHKE.

MeranpeamMeTHbIE pe3yybTaThl OTpaXaroT OBJIaJICHHE
YHUBEPCAIbHBIMU YYEOHBIMHU MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U
PETYJISTUBHBIMU JI€CTBUSMM.

OBJajieHNe YHMBEPCAJbHBIMH Y4YeOHBIMH I03HABATEJIbHBIMH
JAEeUCTBUAMMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJM3UPOBATh MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LEIU ACATEIbHOCTH, 3a7jaBasi apaMeTPhl U KPUTEPUU
UX  JIOCTUKEHHS,  COOTHOCUTb  PE€3yJIbTaThl  JESATEIBHOCTH  C
IIOCTaBJICHHBIMH IICIISIMHU;

UCTOJIb30BaTh TMPHU OCBOCHUM 3HAHWM TPUEMBI  JIOTHYECKOTO
MBILIIJIEHUS —  BBIJACHATh  XapaKTEpPHbIE TMPU3HAKKA TOHATUM U
yCTAHABIMBaTh WX B3aWMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE
MOHSTHUS 111 OOBSICHEHUSI OTJICTIbHBIX (DaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHMS W KPUTEPHUH IS KiacCU(pUKAIIMUA BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHbIEC CBSI3U MEXTY
M3y4aeMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYXKJICHHS (MHIYKTHBHBIC, JIETYKTHUBHBIEC,
0 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TNPOTUBOPEUUS] B
paccMaTpUBaeMBbIX SIBICHUSX, POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHAThL B MPOLIECCE MO3HAHUS, WCIOJIb3yEMbIE B XUMHHU
CUMBOJINYECKHE (3HAKOBBIE) MOJCIIM, MPEoOpPa3OBBIBATh MOJICIIbHbBIC
peACTaBICHUs] — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUUYECKas
dbopmyia, ypaBHEHHE XUMHYECKOW PEAKIIUU — MPHU PEIICHUU Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3aJady, MNPUMEHSITh Ha3BaHHBIE
MOJICTIbHBIC TPEICTABICHUS JJIsl BBISBJICHUS XapaKTEPHBIX MNPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOIO TII03HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUi;

dbopMynupoBaTh MEIM U 3aJa4d  UCCICIOBAHMS, HCIOJIb30BAThH
MOCTaBJICHHBIE M CaMOCTOSITEIbHO C(OpPMyIMpOBaHHBIE BOIPOCH B
KauecTBE HWHCTPYMEHTAa TMO3HAHUS M OCHOBBI I (pOPMHUPOBAHUS
TUIIOTE3bI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh  HABBIKAMU  CaMOCTOATEJBHOIO  IUIAHUPOBAHUS U
MPOBEICHUS YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMUS
HaOII0aTh 32 XOJOM IIPOIECCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0
pe3yabTar, (HopMynaupoBaTh OOOOIIEHHUS U BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIM
OTYET O MPOJICIIAHHON padoTe;



npuoOpeTaTh OMBIT YICHHUECKON HMCCIIeI0BATEIbCKON M MTPOSKTHOM
JCSTENIbHOCTH,  TPOSIBIATH  CIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKHX 3ajad,
NPUMEHEHHUIO Pa3IMYHbIX METOIOB TIO3HAHUS.

3) paboTa ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX MHPOPMAITUHU (HAYIHO-
NOMyJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypchl MHTepHera), aHAIM3UPOBaTh HWH(MOPMAIIHIO
pa3IMYHBIX BHUIOB M (OPM MPEICTABICHUS, KPUTUYECKH OLIEHUBATH €&
JTOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3aMpOChl W MPUMEHSITHh PAa3IHYHBIE METOIBI MPH
noucke u oTOOpe uWHPOPMAIMK, HEOOXOAMMON HJisi BBIMOJTHEHUS
y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoodpeTaTh OTIBIT UCTIONTb30BaHUS UHPOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUI M Pa3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMAIBHYIO (HOpMY IMpeaCcTaBICHHUS
uHpopManu (cxembl, rpaduKy, aUarpaMMbl, TaOJMIbI, PUCYHKH U
Apyrue);

MCTIOJb30BaTh HAYYHBIN SI3BIK B KaUECTBE CPEACTBA MPH padboTe C
XUMHYECKON HH(OpMAIMEH: MPUMEHITh MEKIpEeIMETHbIC (PU3ndecKue
U MaTeMaTH4eCKUe) 3HAKM U CHUMBOJBIL, (HOpMyIbl, aOOpEeBUATYPHI,
HOMEHKJIATYypYy;

UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIUYECKHE
CpeICTBAa HATJISTHOCTH.

OBananenne YHHBEpPCAJbHBIMHU KOMMYHUKATHBHBIMHI
JAeUCTBUSAMMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI B XOJI€
JUaiora W/WiIM JUCKYCCHH, BBICKAa3bIBaTh WAEH, (GOPMYINPOBATH CBOH
MPEI0KEHISI OTHOCUTEHHO BHITIOJTHEHUS MTPEIJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TPE3CHTAlMEeHd  pe3ylbTaTOB  IO3HABATEIILHOM
JESTEIHOCTH, TIOMYyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHUKAMH TPH  BBIIOJIHEHHHW  XHMHYECKOTO  JKCIIEpUMEHTa,
NPAaKTHYECKON pabOThI MO MCCIIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB,
peanmzanui  y4eOHOTO TpoeKTa ©  (OPMYyIUPOBATh BBIBOJBI IO
pe3ynbTaTaM  TpPOBEAEHHBIX HMCCICNOBAHMNA IMyTEM  COTJIACOBAaHUS
MIO3UIIMH B X0/1e OOCYKIEHUS 1 0OMEHAa MHEHUSIMHU.

OBiajeHHne YHUBEPCAJLHBIMHU PEryJsiTHBHBIMH J1€CTBUSIMM:

CaMOCTOSITENIbHO ~ TUIAHUPOBAaTb M OCYIIECTBISATH  CBOIO
MO3HABATEIILHYIO JCSATENIbHOCTh, OMNpenessisi e€ 1Iend W 3aJaud,
KOHTPOJIUPOBAaTh M TI0O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npearaeMbplii  aNrOpPUTM JEUCTBUN TIpU BBHITIOJHEHUH YYEOHBIX H
UCCIIeIOBATEILCKUX 3a/a4, BbIOMpaTh Haubosee 3(PpGeKTUBHBIA CrIOCOO
X peHieHuss C y4€TOM TOJY4YeHHs HOBBIX 3HAHWKH O BEIIECTBAX H
XUMHYECKHUX PEaKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCU JIEATEIHHOCTH Ha OCHOBE
camMOaHajm3a U CAMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KITACC



[IpenMeTHble pe3ynbTaTbl OCBOCHUS Kypca «OpraHnyecKkas XUMUsD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUNA O XUMUYECKOM COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUHU B ITIO3HAHUU SIBJICHUN
npupoAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATBLHOM ~ IPaMOTHOCTH,  HEOOXOJUMMON  JJii  pelleHHs
NPAKTUYECKUX 3aa4 M DKOJOTUYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpPAs BKJIOYAET:
OCHOBOIIOJIAralIIUe  TMOHATHS  (XUMUYECKMH  DJIEMEHT,  aToM,
AIEKTPOHHAS 00oJ10uKa aToma, MOJIEKYJIA, BAJICHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpaui€éHHasi), MOJb, MOJISIpHAsE Macca, MOJIAPHBIM
00BEM, yriaepoAHblii cKener, (YHKIMOHAIbHAS TpyNIa, pagukal,
U30MEpHUs], U30MEPBI, TOMOJIOTUYECKUIN PsAZl, TOMOJIOTH, YIJIEBOAOPOAbI,
KHCJIOPOJ MW  a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IOJUMeEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS); TEOPUH MU
3aKOHBI (Teopusi CTpoeHus opraHmyeckux BemiecTB A. M. Bbytieposa,
3aKOH COXpPaHEHHUS MAaCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHH; MHPOBO33PEHUYECKUE 3HAHHUS, JIEXKalUMe B OCHOBE
NOHUMAHHUS TNPUYUHHOCTH W CUCTEMHOCTH XUMHYECKUX SIBJICHUU,
(aKTOJOTMYECKHE CBEJEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUU W
0€30MacHOM MCIOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKU
NOHSATHU, yCTaHAaBJIMBATh 170:¢ B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIIME TIOHATHA TIPU OIKMCAHUM COCTaBa, CTPOEHUA U
IPEBPALLEHNN OPTaHUYECKUX COCTUHEHHUI;

c(OPMUPOBAHHOCTh  yMEHUH UCIIOJIB30BATh  XUMHUYECKYIO
CUMBOJIUKY JUI1 COCTAaBJEHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEépHyTOM, COKpaméHHON) (GOpMyYJT OpPraHUYECKUX BEIIECTB U
YPABHEHHN XUMHUYECKUX PEAKIUH, HW3rOTABIMBATH MOJCIH MOJIEKYIH
OpPraHMYECKUX BEUIECTB [ WUIIOCTPAUMU HUX XHUMHYECKOIO U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAMJIECKHOCTD
U3YUYEHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHUIO K
onpenenEéHHOMY Ki1acCy/TpyIie cCOequHEHU (yriaeBoAOPOIbl, KUCIOPO
U a30TCOJIEpXKAIINE COETUHEHUS, BBICOKOMOJIEKYJSIPHBIE COEIUHEHUS),
JaBaTh UM Ha3BaHMs 10 cuctemMarndeckoil HomeHkiatype (IUPAC), a
TaKX€ NPUBOAUTH TPUBHUAJIBHBIE HA3BAHUS OTAEIIBHBIX OPTraHUYECKUX
BEUIECTB (PTWJIEH, MPOMUIIEH, AaleTUJIEH, 3TUJICHTJIUKOJIb, TJIMLEPHUH,
denon, popmanbaeruy, aleTalbIeruja, MypaBbuHas KHUCIIOTA, YKCYCHas
KHCJIOTa, OJICMHOBAash KHCJIOTa, CTEapUHOBAsl KHUCIOTa, TIJIOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUILIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENEATh BUAbl XUMUUYECKOU CBSI3U
B OPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHEBIE);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHITh TOJOXKEHUS TEOPHUH
CTpoeHus opranuyeckux BemiectB A. M. bytnepoBa nnsi oObsicHEeHHS
3aBUCHMOCTH CBOMICTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXpPaHEHUS MACChI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkue W XUMHYECKHME CBOMCTBA THUIHMYHBIX MpEACTaBUTENEH
pPa3IMYHBIX KJIACCOB OpPraHMYECKHWX BEHIECTB (METaH, 3TaH, ATHIICH,
OpONWICH, aleTwieH, OytaaueH-1,3, wmerundyranuen-1,3, OeH3ouI,
METaHOJI, 3TAHOJ, ATWICHIJIMKOJb, TJIMLUEPUH, (DEHON, aueTaibAeru/,
MypaBbMHasi W YKCyCHash KHCIOTHI, TJIFOKO3a, Kpaxmaj, LeJUI0J03a,
AMUHOYKCYCHasl KUCJIOTa), UJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXTY
HUMH YPAaBHEHMSIMU COOTBETCTBYIOIIMX XWMHUYECKHX PpEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

cOPMHUPOBAHHOCTh ~ YMEHHUSA  XapaKTepU30BaThb  MCTOYHUKH
YTJIEBOJIOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBIM ra3, YTrojb), CIOCOOBI MX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJIUTH  BBIYUCICHUS  TIO
XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BELIECTBA WJIM MNPOAYKTa pEaKkUMH IO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIIN);

chOpPMHUPOBAHHOCTh YMEHHMM BJIAJIETh CHUCTEMOM 3HAHUM 00
OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHHUS, UCIOIb3YEMBIX B XUMHUU MPH
U3YYEHUHU BEIIECTB U XMMHUYECKHUX SIBICHHUI (HaOII0JeHuE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJEINPOBAHUE), UCTIOIb30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUS JJI MPUHATHS PELIEHUN B KOHKPETHBIX YKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;

c(OPMHUPOBAHHOCTh YMEHUW COOJIOJATh MpaBUa TOJIb30BAHUS
XUMHUYECKON TMocylod M JabopaTOpHBIM OOOpYAOBAaHHEM, a TaKKe
npaBuiia OOpalieHus C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKLUSIMH IO
BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OTIBITOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBATb M BBIMOJIHSTH
XUMUYECKUN SKCHEPUMEHT (MPEBpaIeHUs] OPraHUYECKUX BEILIECTB IMPHU
HarpeBaHWM, T[OJy4YE€HHWE OTUJIeHAa U HU3y4YEHHE €ero CBOIICTB,
KaueCTBEHHbIE PEAKIMU OPraHMYECKUX BEIECTB, JAeHATypalus OeJIKOB
Opy HAarpeBaHWU, IBETHbIE pPEAKUUMU OEIKOB) B COOTBETCTBUM C
npaBUIaMM TEXHUKH O€30MacHOCTH MpHU OOpallleHUH C BEHIECTBAMHU U
1a60paTOPHBIM 000pyI0BaHUEM, PEeICTaBIATh pe3ynbTaThl
XUMUYECKOTO  JKcnepuMeHTa B (GopMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEeAKIUN U (GOPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKU  aHAIU3UPOBATH
XUMHUYECKYI0 HMHGOpMAIIMIO, MOJYy4YaeMyl0 U3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoit nHbopmaluu, HTEpHET U APYTruX);

c(OpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPABUIIA 3KOJIOTHUYECKH
1IEJIeCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOU AEATENBHOCTU B LIEISAX
COXpaHEHHUsI CBOET0 3JI0pPOBbsI W OKpYXKaIOIIEeW TPUPOAHOU Cpepbl,
OCO3HaBaTh  OMACHOCTb  BO3JEHCTBUS  HA  JKUBBIE  OPTaHU3MBI
onpenen€HHbIX OPraHMYEeCKUX BEIIECTB, MOHUMAs CMBICHI IOKAa3aTelsl
[TJIK, nosicHATh Ha IpUMEpPaxX CIOCOObI YMEHBIICHUS U MPEA0TBPALICHUS
UX BPEJIHOTO BO3JICHCTBHS HAa OPTAaHU3M YEJIOBEKa;

JUIsl 00YYalOIIUXCSl C OrPAaHUYECHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBS:
yMEHHUE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHUI;



JUISE  CIenbIX W Cia0OBUIAUIMX — OOYyYaloluXCs:  yMEHHE
UCIIOJIb30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (POpMYyIL.

11 KJIACC

[IpeameTHbie  pe3yabTaThl  OCBOeHMsI  Kypca  «OOmas
HEOPraHUYECKasi XUMUS» OTPAKAOT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUIN: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUHU B [TIO3HAHUU SIBJICHUN
npupoAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATBLHOM ~ IPaMOTHOCTH,  HEOOXOJUMON il pelleHHs
NPAKTUYECKUX 3aa4 M DKOJOTHUYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpPAs BKJIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- BNEeKTpOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN
00BEM, BaJEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKas CBsI3b (KOBAJICHTHAsI, HOHHAs, METaJUIMUECKasi, BOJIOPOIHAs),
KpUCTAJJIMYECKAsT pEIIETKA, THUIbl XUMUYECKUX PpEaKIud, pacTBop,
ANEKTPOIUTBI, HEINEKTPOJIUTHI, DIJIEKTPOJIUTHUYECKAs JAUCCOLMALUS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOM  pEaKUuu,
XUMHYECKOE paBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
DJICKTPOJIUTUYECKOW JUCCOUMAlMKM, mnepuoaudyecku 3akon . .
MeHnneneeBa, 3aKOH COXPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
NpEeBpaIllEHUs] YHEPTUU MPU XUMUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHHM, MHUPOBO33PEHUECKUE 3HAHUS, JICKAINE B
OCHOBE IMOHUMaHUs IPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHUM,
(aKTOJOTUYECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBe, MOJYyYEHUU W
0€30MacCHOM HMCMOJB30BAHUM BaKHEHIIMX HEOPraHWYECKUX BEIECTB B
OBITY M MPAKTUUYECKON JIEATETbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKU
NOHSTHU, yCTaHaBJINBATh 170:¢ B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS NIPU ONUCAHUH HEOPraHMYECKUX BEILIECTB U
UX MPEBPAIIECHUM;

c(hOpMHPOBAHHOCTh YMEHHUM UCIIOJIB30BATh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBjieHUst (QOopMysl BEUIECTB M ypaBHEHH
XUMUYECKUX peakiuii, cucrematudeckyro HoMmeHkinatypy (IUPAC) u
TpUBUAIIbHBIE HAa3BAHUA OTIEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIi
ra3, yrjaekucibld ra3, aMMHAK, Tall€Has U3BECTb, HETAIEHAsl W3BECTb,
NUTHEBAS COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM OMNpENENsiTh BAJICHTHOCTb U CTENEHb
OKHCJICHHS] XUMUYECKHUX 3JIEMEHTOB B COEMHEHHUSX PA3JIMYHOrO COCTaBa,
BUJT XHWMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJOPOJIHAs) B COEIMHEHMSIX, THUI KPUCTALIUYECKON  PEIIETKU
KOHKPETHOTO BelIeCTBA  (aToMHasi, MOJIEKYJISIpHAsA,  WOHHAas,
METaNInYeCcKasi), XapakTep cpeibl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHCHMU;

c(OPMHUPOBAHHOCTh YMEHHMHM yCTaHaBIMBATH MPUHAMJIECHKHOCTD
HEOPraHMYECKUX BEHIECTB MO HMX COCTaBy K ONPEACIEHHOMY
KJIacCy/Tpynne COoeAuHEHUuN (MpOCThie BEUIECTBA — METallbl MU



HEMETAJIIIBI, OKCHAbI, OCHOBAHHA, KHCJIOTHI, aM(bOTCpHBIC T'MAPOKCUBI,

COJIN);
c(hOpPMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT MEPUOIUYECKOTO
3aKOHa 1. . MenneneeBa u JIIEMOHCTPUPOBATH ero

CUCTEMATU3HUPYIOLIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  JIIEKTPOHHOE
CTPOCHME  aTOMOB  XUMHYECKMX  DJIEMEHTOB 14  mepuonoB
[lepuoanueckon cucremMbl XxuMuUdeckux sinemeHToB JI. M. Mennaeneena,
UCTIOJIb3Ysl ~ TOHATUS  «S-,  p-,  d-2JIEKTPOHHBIE  OpOUTAINY,
«OHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH HN3MEHEHMUS
CBOWCTB XMMHMYECKHUX DJJIEMEHTOB M HMX COEAMHEHUW IO MNEPHOJIAM U
rpynnaMm llepuoguueckon cucteMbl XUMUAYECKUX dnemeHTtoB JI. H.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
NOATBEPkKAATh  CYIIECTBOBAHME  TEHETUYECKOM  CBS3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MTOMOUIBIO YpaBHEHHU
COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLIUI;

c(OPMHUPOBAHHOCTh YMEHHS KJIaCCU(PUUUPOBATh XHUMUYECKHE
peaklMM MO Pa3IMYHBIM MPU3HAKAM (YUCIY M COCTaBYy pEarupyrommux
BELIECTB, TEIJIOBOMY d(PdeKTy peakiuu, HU3MEHEHHUIO0 CTeleHeu
OKHUCJIEHUS JIEMEHTOB, 00PAaTUMOCTH PEAKIMH, YHACTHUIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIIMiA
pPa3JIMYHBIX THWIOB, IIOJHBIE W COKpPAUIEHHBIE YPABHEHUS pPEaKLH
MOHHOTO OOMEHA, YYUTHIBAsK YCIOBUS, NMPU KOTOPBIX 3TU PEAKIUU UIYT
110 KOHIA;

c(hOpMHPOBAHHOCTh YMEHHUM IPOBOAUTH peakuuu,
NOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIUYHBIX HEOPraHUYECKHUX
BEILIECTB, PACIO3HABATH OMNBITHBIM ITYyTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKUCIUTENILHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOIO
OaJlaHCa ATUX peaKIInii;

c(OPMHUPOBAHHOCTh yYMEHUN OOBACHATh 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakluyd OT pa3IuyHbIX (DAKTOPOB; XapakTep CMeEUIECHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHM OT BHELIHETO BO3JECHCTBHUS
(mpuniun Jle [larense);

c(OPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  XHMMHUUYECKHE
IPOLIECCHI, JIEKAIME B OCHOBE IPOMBIILICHHOTO TOJYYEHUS CEPHOU
KHUCIIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTb MPEACTABICHUN 00
oOIIMX HAYYHBIX MPUHIHUIAX U SKOJOTUYECKUX MPOOIEeMax XUMHUUECKOTO
IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh ~ YMEHHM  MPOBOAUTH  BBIYUCICHHUS  C
UCIIOJIb30BAaHUEM TMOHATHS «MaccoBas [OJIsI BELIECTBA B PACTBOPEM,
OOBEMHBIX OTHOIIEHUM Ta30B MpPU XUMHUYECKUX PEAKIHUAX, MAaCChI
BELIECTBA WK OOBEMA Tra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEUIECTB,
TEMI0BOro 3P¢eKkra peakiu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHUW COOJIOJATh MpaBUa TOJIb30BAHUS
XUMHUYECKON TMocyaod M JabopaTOpHBIM O0OpYAOBAaHHEM, a TaKKe



npaBuiia OOpallieHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU IO
BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OTBITOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBATb W BBIMOJHSTH
XUMUYECKUNA O3KCHEpPUMEHT (pa3jiokeHUue TMepoKCUuaa BOAOpoaa B
OPUCYTCTBUM KaTaIM3aTopa, ONPEAEICHUE CPElbl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
HAa CKOpPOCTb XUMHYECKOM pEaKIWH, peaKlud HOHHOro OOMEHa,
KaueCTBEHHbIE PEaKIMU Ha CyJb(dar-, kKapOOHAT- U XJIOPHUI-AHUOHBI, Ha
KAaTUOH AaMMOHUS, PEUIEHUWE OKCHEPUMEHTAIBHBIX 3a/Jad IO TeMaM
«Mertamnb» 1 «Hemeramib») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30macHOCTH MpU OOpallleHMH ¢ BelllecTBaMu U J1abopaTOpHBIM
000pyI0BaHUEM, MTPEACTABISTH PE3YJIbTAaThl XUMHUUECKOTO IKCIIEPUMEHTA
B (dopme 3amMcu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUil U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKU  aHAJIU3UPOBATH
XUMHUYECKYI0 HMHGOpMAIMIO, MOJYy4YaeMyl0 U3 pPa3HbIX HCTOYHHKOB
(cpencTa MaccoBOM KOMMYyHUKalMK, IHTEpHET U APYTUX);

c(OpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPABHIIA 3KOJIOTHUYECKH
1[eJ1eCO00pa3HOro MOBEJAEHUS B OBITY U TPYAOBOM AEATENBHOCTU B LIEISAX
COXpPAaHEHHUSI CBOErO0 3J0pPOBbS M OKPYKAOUIEH NPUPOJHOM CpPEAbL,
OCO3HaBaTh  OINACHOCTb  BO3JCHCTBHUS  HAa  JKUBBIE  OPraHU3MBI
ONpPENENIEHHBIX BEMIECTB, MOHUMas cMbIch mnokazarensa [IJIK, mosacHsaTh
Ha IpUMepax CrnocoObl YMEHBIIEHUS W MPEAOTBPALIECHUS UX BPEIHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaIOIIKUXCSl C OTPAaHUYECHHBIMUA BO3MOYKHOCTSIMU 3/I0OPOBBS:
yMEHHUE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

UL cIenblX W CHa0OBUIAUIMX  OOYyYalolUXCs:  yMEHHE
UCIIOJIb30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
TUISt 3anucu XUMHAYECKUX dbopmy.
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Uroro no pazgeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

JJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
KoimuecTBo yacos o0pa3oBaTe/ibHbIE pecypchl

Kontposabubie | IlpakTudeckue

B
cero padoThI padoThI

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHHUE, 1
Pa3BUTHUC U 3HAYCHUC

Teopus crpoeHust
OpraHNYEeCKUX COCTUHEHUHN
A. M. bytneposa, e€
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o
KJIacCU(PUKAITIHI
OpPTraHUYECKUX BEIIECTB.
Homenxkmnarypa 1
(cucremaTudeckasi) u
TPUBUATBHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U
CTpOEHHUE, 1
TOMOJIOTUYECKUH P

Merad u 3TaH — 1




IIPOCTEUILINE
IIPEACTABUTENH AJIKAHOB

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOKCTBA

DTWIEH U TPONUIEH —
MPOCTEUIIINE
NpCACTABUTCIIN AJIKCHOB

[TpaxTrueckas padota Ne 1.
«[Tonyuyenue >TrEHA U
W3yYE€HHUE €r0 CBOMCTBY

Ankaguensl. byraguen-1,3
1 MeTunoyraaueH-1,3.
[Tonyuenue
CUHTETHUYECKOTO KaydyKa
pEe3UHBI

10

ATKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PSI.
AneTuieH — NpocTenInM
MIpEACTaBUTENb AIIKUHOB

11

Brruucnenus no
YPaBHEHUIO XUMUYECKOMN
peakuumn

12

ApeHbl: 6€H30JT U TOJTYOIL.
TOKCMYHOCTH apeHOB

13

I'enetnyeckas cBsI3b




YIJIEBOAOPOOB,
MPUHAJISKAIINX K
Pa3IMYHBIM KJlaccam

14

IIpupoaHbIE HICTOYHUKHU
YIJIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MONYTHBIE HEPTSIHBIE ra3bl,
He(pTh ¥ MPOAYKTHI &
nepepadoTKu

15

IIpupoaHbIE HICTOYHUKHU
YTJIE€BOIOPOOB:
MPUPOIHBIN Ta3 U
MOMYTHBIE HEPTAHBIC T'a3bl,
He(Th ¥ MPOAYKTHI &
nepepadoTKu

16

Kontposnbnas pabota mo
pazzneny «YTIeBOIOPOIBI»

17

Hpe,Z[GJIBHBIC OJHOATOMHBIC
CIIUPTHI: METAHOJ U
sTaHoj. BogopoaHas cBs3b

18

MHOroaToMHbIE CIIUPTHI:
STUJIEHTJIUKOIb U
[JIMLIEPUH

19

@DeHOoI: CTpOEHUE
MOJICKYJIbI, PU3UYECKUE U
XHMHYECKHE CBOMCTBA,




IIPUMEHEHHE

20

AJpneruanr:
dbopManbaerua u
areraabaerua. AeToH

21

OIHOOCHOBHEIE
npeaebHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAA U
YKCyCHas

22

[TpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHoBas ¥ OJICUHOBAs
KHCIIOTHI, KaK
MPEACTaBUTENMN BBICIIUX
KapOOHOBBIX KHUCIOT

24

Mpb11a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEE AEUCTBHE

25

Crnoxxnbie 3(pHUpHI KaKk
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['unponus
CJIO’KHBIX 3(pUpoB

26

Kupsl: runponns,
MIPUMEHEHHE,
Ouosornueckas pojb
JKUPOB




27

VTIIeBOABI: COCTaB,
KJIacCU(UKAIIUSL.
Baxneiimme
MIPEACTABUTENH: TIIOKO03a,
bpykTO3a, caxapo3a

28

Kpaxman u nemntonos3a kak
MIPUPOJTHBIE TTOTUMEPHI

29

KonrponsHas pabora no
pazneny
«Kucnopoaconepxaine
OpraHuyYecKue
COEIMHEHUS»

30

AMMHBI: METHJIAMHH U
AHUJINH

31

AMHHOKHCIIOTBI KaK
am(oTepHbIe
OpraHUYEeCKUE COCAMHEHUS,
HX OHMOJIOTHYECKOe
3HayeHue. [lenTuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCUHECHUS

33

OCHOBHBIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€TUHEHUN

34

OCHOBHBIE METOIBI




CHHTE3a
BBICOKOMOJIEKYIAPHBIX
coenuHeHni. [ImacTMaccel,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 IIPOTPAMME 34 2 2

11 KJIACC
Ne /i Tema ypoka DJIeKTPOHHBbIE IH(PPOBBIE

KoanuecTBOo 4acoB

o0pa3oBaTe/bHbIE PeCypChbl

Kontpoasnbie | IlpakTnueckue
Bcero
padoThI padoThbI

XUMHUYECKUH IEeMEHT. ATOM. DJIEKTpOHHAsI KOH(DHUTypaIus aTOMOB

ITepnonnueckuit 3axoH u [lepuoandeckas cucTeMa XUMHYECKHUX
anemeHToB [l. 1. MenzeneeBa, UX CBA3b C COBPEMEHHOM TeOpUeH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX
COEIMHEHUH MO IPYIIaM U Nepruoaam. 3HauYeHUE NEPUOIUYECKOTO
3aKOHa U CUCTeMbl XuMuueckux 3neMmeHToB (.M. Menneneera B
pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasl CBSI3b, €€ BUbI; MEXAHU3MBI
00pa3oBaHUs KOBAJCHTHOMW CBsA3U. BogopoaHast cBs3b

BajieHTHOCTB. DJIeKTpOoOTpULIATENBLHOCTh. CTENEHb OKUCIICHUS.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX. HctunHBIC N KOJIJIOMHBIC




pactBopbl. MaccoBasi 10714 BEIlleCTBa B pacTBOPE

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX COeIMHEHUH.

! I'enernueckas cBA3b HEOPraHMYECKUX BELIECTB, Pa3IMUHBIX KJIACCOB
Knaccudukanmst XuMHUUeCKUX peakifii B HEOPraHUIECKON 1

8 OPraHNYeCKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB; 3aKOH
COXPAHEHHs U MPEBPAIICHUS SJHEPTUU TPU XUMHUECKUX PEAKIMAX

9 Cxopocts peaknuu. OOpaTuMbIe peakini. XUMHUYECKOE PABHOBECHE

10 [IpaxTuueckas padora Ne 1. «BrnusiHue paznuyHbx (akTopoB Ha
CKOpPOCTb XUMHUYECKOU pEaKkLin»
OnexrponauTnueckas quccouuanus. Ilouarue o BoropogHoM

11 nokazarene (pH) pactBopa. Peakiuu nonnoro oomena. I'maponus
OpPraHMYECKUX Y HEOPraHMYECKHX BEIIECTB

12 OxuCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakiun. [lonsTue 06
JIEKTPOJIN3E PACINIaBOB U PAaCTBOPOB COJIEH

13 KoHnTtponbHast padota mo pazaeny «TeopeTundeckne OCHOBBI XUMHUM)
Meransl, ux nojoxenue B [lepuoandeckoil cucTeMe XUMUYECKUX

14 snemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue ¢puznuecKkue CBOMNCTBA METANIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMHUUYECKUN PsIi HAPSYKEHUN METAILIOB

16 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPHM, KAJTHH,
KaJIbIIMNA, MarHUM, AJIIOMUHUN) U UX COSTMHEHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHEHHI

18 XuMHUYeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTUHECHUHN

19 [IpakTuueckas padora Ne 2. "Pemienne skCriepuMEeHTANbHBIX 33/1a4 110

Teme «MeTtais"




Hewmeramnsl, nx nonoxenue B [lepuoandeckon cucteMe XUuMHYECKUX

20 1
anemeHnToB Jl. 1. MenaeneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB
21 ®u3nyecKue CBOWCTBa HEMETAJUIOB. AJIJIOTPONHSI HEMETAJJIOB (Ha
nmpuMepe KUcioposa, cepsl, pocdopa u yriaeponaa) I
22 XUMHUYECKUE CBOMCTBA TraJIOT€HOB, CEPhl U UX COCMHEHUHN 1
23 XuMHYECKHe CBOMCTBA a30Ta, (hocodpa i UX COCTUHCHHUI 1
24 XHUMHUYECKUE CBOMCTBA yIIIEPO1a, KPEMHHUS U UX COCIMHEHUMN 1
25 [IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCTMHEHUI 1
O06o01mIeHne U cucTeMaTu3anus 3HaHui 1o TeMe «Hemeramnsy.
26 Brruncnenns no ypaBHEHHUSIM XUMUUYECKUX PEAKIMU U 1
TEPMOXUMHUYECKUE PACUETHI
27 [IpakTuyeckas padora Ne 3. «PerieHne 3KCepuMEeHTAIBHBIX 3a/1a4 10
teme "Hemerams"» !
28 KonTtponbHas padora no Temam «Metamibl» u «Hemetamas 1
79 Heoprannueckue u oprannueckue Kucinotsl. Heoprannueckue u
OpraHNYECKHE OCHOBAHUS I
30 AM@oTepHbIe HeOpraHU4ECKHe U OpPTraHUYECKUEe COCTUHEHUSI.
['eneTnyeckas CBA3b HEOPraHWUYECKUX U OPTaHUYECKUX BELIECTB !
31 Posib xuMuu B 0b6ecrieueHIH SKOJIOTHYECKOM, SHEPTeTHIECKOM 1
MUIIEBON 0€30MaCHOCTH, PA3BUTUN MEIULIUHBI !
10 [Ipencranenus 00 0OMKX HAYYHBIX MPUHLIUIAX TPOMBIIIIIEHHOTO
NOJIyYEHUS BXKHEUILINX BEILIECTB !
33 UYenoBek B MUPE BEIIECTB U MATEPHAIIOB 1
34 XuMUS U 300pOBbE YEIOBEKA 1




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiecTBo «M3aaTenbcTBO
«IIpocseienue»

» Xumus, 11 xknacc/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO

«IIpocseuienue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

O. C. I'abpuensn, .I'. OctpoymoB. HactonpHast kHUra yautens xumuu, 10
KJ1acc.

O.C. I'a6puensu, I'.I'. JIsicoBa, A.I'. Benenckas Knura s yaurens, 11

KJIaccC.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



