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HHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma no npeaMery «XuMHUsS» Ha YPOBHE CPEIHEro oOLIEero
o0pa3oBaHMsI COCTaBjJeHa Ha OCHOBE IMojoXKeHuid u TpeOoBaHull K pe3ynbTaram
OCBOCHHUSI OCHOBHOUM 00pa3oBaTelbHON MpPOrpaMMBI CpelHEro oOIIero o0pa30BaHUA,
npeacTaBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM 00pa30BaTelIbHOM CTaHJapTe
cpeanero obmiero oo6pazoBanus (Ilpukaz MunHHcTepcTBa mpocBemieHus: Poccuiickoi
Geneparmn ot 12.08.2022 No 732 «O BHeceHUM U3MEHEHUH B QeaepanbHbIN
roCyJapCTBeHHBIA 00pa30BaTENbHBIM CTaHAApT CpeaHero ooOiero o0pa3oBaHMUs,
YTBEPKJICHHBI TpuKa3oM MuHHcTepcTBa 00pa3oBaHuss M Hayku  Poccuiickoit
Oeneparuu ot 18.05.2023 noo Ne 371), deaepasibHOM paboueil mporpamMmbl y4eOHOTO
npeameta «Xumus»y, OOIT COO u yuebnoro miana 'BOY COII Ne 30 r.o. Cs3panu,
a TakkKe Ha OCHOBE XApPAKTEPUCTUKH IUIAHUPYEMBIX pE3YyJIBTATOB JTYXOBHO-
HPABCTBEHHOI'O  pa3BUTHUs,  BOCIUTAaHUS W COLMAIM3AalMA  OOyYaromuxcs,

IpecTaBlIeHHbIX B padoueii mporpamme Bocriutanus ['bOY COII Ne 30 r.o. Cezpanu.

N3yuenne mpeamera, peanuzyeMoe B YCIOBUSX JuddepeHIInpOBaHHOTO,
npopuapHOro  OoOydeHHUs, TpH3BaHO oOecHednuTh  00IIe00pa3oBaTEIbHYI0 U
OOIIEKYIBTYPHYIO TTOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO /IS ajanTaluu
UX K OBICTPO MCHSIONIUMCS YCIIOBUSIM JKU3HH B COIMYME, a TAKXKE IS MTPOIOJDKCHUS
00y4eHHs] B CPEIHUX CIEIHMAIBHBIX W BBICHIMX YYEOHBIX OpPraHU3allUiX, B KOTOPBIX
XUMHUS SBIISICTCS OAHOW U3 TPUOPUTETHBIX JUCITUTUIHH.

B cooTBercTBMM ¢ JAaHHBIMHU TIOJIOKCHHUSMH MOJCIIbHAS CHHXPOHH3WPOBAHHAS
pabodas nmporpamMma cpeaHero oOmero oOpa3oBaHus (0a30BBIM  YPOBEHB):
yCTaHaBJIMBaeT  o00s3arenbHOe  (MHBApUAHTHOE)  MPEIMETHOE  COJEp KaHHe,
ompeenseT KOJUYSCTBEHHBIC M KAUYEeCTBCHHBIC €0 XapaKTECPHCTHKH Ha KaXIOM
dTame W3YyYCHHsl TMpeaMeTa, TMPeayCMaTPUBACT TMPHUHIUIIEI CTPYKTYPUPOBAHUS
coJiep KaHUs U paclpeIesieH!s ero 1o KiaccaMm, OCHOBHBIM pasjieiiaM U TeMaM Kypca,
1acT TPUMEPHOE pacmhpenesieHue YYeOHBIX YacoB MO TEMATHYECKUM pas3feiiam,

PECKOMCHAYCT MPUMCPHYIO MMOCICAOBATCIIbBHOCTh U3YUYCHUA OTACJIIBHBIX TCM KypCa C



y4ETOM MEXIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro
mporecca, BO3pacTHBIX  ocoOeHHocTed  ywammxcs 10-11  kmaccoB;  maer
METOAMYECKYI0O HWHTEpPIpETalio LeJed Hu3ydeHus TMpeAMeTra Ha  YpPOBHE:
COBPEMEHHBIX MPUOPUTETOB B CUCTEME cpenHero olmero obpa3oBaHus,
COJIEPKaTEIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl  CpelHEero oOmero o0pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHbIX), OCHOBHBIX BHUIOB Yy4eOHO-TIO3HABATEIHHON
AeSITeIbHOCTH YUYEHHKA 10 OCBOCHHIO cojiepxkaHus npenmeta. [lo BcemM Ha3BaHHBIM
NO3UIMSAM B IporpaMMme coOJIofeHa NpeeMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOro 00miero oOpa3zoBanusi no xumMuu (st 8—9 kiaccoB oOpa3oBaTeIbHBIX

opraHu3zaiuii, 6a30BbIil YPOBEHB).



MogenpHas ~ CHHXpOHU3WpOBaHHas  pabodas  mporpamMma  HMEeT  Lefb
CUHXPOHHM3UPOBATh COJCp)KAHUE YUEOHOTO MpeaMeTra A W3YYCHHS MpeaMeTa
«Xumus» B 10-11 kmaccax B paMKax MyIbTHIPO(HIEHOTO y4eOHOTO TUTaHA.

IHemn wm 3amaum y4deOHOro mpemmera «XWMHUS» B COOTBETCTBYIOIIEM pasJelie
IporpaMMBbl MPEJICTaBICHBI COBMECTHO, KaK JiJisi 0a30BOTO, makx u OJisl YenyO1eHHO20
yposueii-.

B pazgene Ilnanmpyembie pe3yabTaThl OCBOCHHUS YYEOHOTO MpeaMeTa «XHUMHUSH
CUHXPOHU3AIMS MPEJCTaBIICHA B BUJIE JOMOJIHEHHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHbIC pe3ynbTaThl, JOCTUTAEMble OOYYAIOMIMMUCS Ha YIIIYOJICHHOM YPOBHE
W3y4ECHUs XMMHH, BBLIEIECHBI Kypcugom®.

B paszpenax Copepxxanue Marepuana v TeMaTuueckoe IJIaHUPOBAHHE HMEETCS

BBIIICJIGHHBIﬁ MaTcpuai, I/IMGI-OIHI/Iﬁ I'IO,I[‘-IGDKI/IBaHI/Ie2 KaK Ha 6330BOM, TaKk M Ha

yIIyOJEHHOM YpPOBHSX, KOTOPBIM HM3ydaeTCs B O3HAKOMHUTEIBHOM IIJIaHE W HE
BKJIIOYAETCS B COCTAB MPeIMETHBIX pe3ybTaToB ocBoeHus OOII COO.

B pasnene Temarnueckoe TIJIaHUPOBAHME TMPUHIUII CUHXPOHU3AIMU MPOSIBICH
CIEAYIOIIMM O00pa3oM: 4Yachl HEACIBHOM HArpy3kH sl YrIyOJEHHOro W 0a30BOro
YpOBHEM yKa3aHbl TaKUM OOpa3oM, YTO OJHA TeMa (OJUH 4Yac B HENENI0) eArHa JJis
IBYX YpOBHEH, a OCTalbHbIE JBa Yaca M TEMbl HEICIbHOW HArpy3KH ISl
yTIyOJIEHHOTO YPOBHS YKa3aHBI B CTPOKAX HIDKE M TOJBKO JJIS 3TOTO ypoBHA. YacTh
PE3EPBHBIX YacOB IMO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJUYECTBO YacOB B TeMax
M3Y4CHUS, a TAKXKE OPTraHW30BaTh U TEMAaTUYECKOE MIOBTOPEHUE KaK Ha 0a30BOM, Tak
¥ Ha yriyOJIeHHOM YpOBHSIX, U UTOTOBOE TTOBTOpeHue; B rpadax «KommuecTBo yacoB

YKa3aHbl TAK)KE T€ 4achl, KOTOPbIE B3SATHI U3 pe3epBa (yKazaH CUMBOI «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lenn u 3apaum», «MpegmeTHble pesynbTaTbl» BblAe/eHbl
3/1IEMEHTbI, KOTOpble NPeACTaB/eHbl A1 U3yYeHUsA Ha Yry6NEHHOM ypoBHe.

ZHOAHEDKMBEHME MMeEeT maTtepuan, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTE/IbHOM NJIaHE U HE BKIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma OOIM COO.



I[Ipu dopmupoBanuun Temarwdeckoro IJIAHUPOBAHHUS MPEIYyCMATPUBAIOCH
pacmpenesieHue 4YacoB BHYTPHM TEM U MEXIy TEeMaMU C IeJIbl0 0OecredeHus
HEJICTHPHOW HArpy3Kd JUIsl OOyYaroIIMXCs, W3YYalolUX XHMHIO Ha YriyOJIe¢HHOM
ypoBHe. llepepacrpenenenne 4YacoB MEXKIYy HEKOTOPbIMU TeMaMHU IO3BOJIAIIO
COXpaHUTh TEMaTUYECKUW y4eOHbIH 00BbEM MaTepualia, UCIOJIb30BAaHUE PE3EPBHBIX
4acoB Takke OOecneumsio Haluyue Yy4eOHBIX YacoB Ha 0000IleHHEe, HTOTrOBOE
NOBTOPEHUE U KOHTPOJIb ydyeOHOTro Marepuana. TakuM o0pa3oM, CHHXPOHHM3AIUS
TEMaTHYECKOTO TUTAHUPOBAHUS 0A30BOTO M YIITYyOJICHHOTO YPOBHEH M3YUCHUS XUMUN
MOJTHOCTBIO COXPAHWIIA COJIEPKATENBHBIMA acleKT nmporpaMmsel KypcoB 10-11 kmaccos
JUTSE MYJIBTUITPO(HIIBHOTO YYEOHOTO IJIaHa.

JlanHasi mporpamma SIBJISIETCSI OPUEHTUPOM JIJIsl COCTABJICHHS pabOvHX MPOrpamw,
aBTOPHl KOTOPBIX MOTYT TIPEMJIOKHTh CBOW TMMOJAXOJ K CTPYKTYPUPOBAHHIO U
MOCJIEIOBATEILHOCTH M3Y4YEHHUS Y4eOHOro MaTepuana, a TakKe CBOC BHJICHUE
OTHOCUTEJIBHO BO3MOKHOCTH BBIOOpAa BapHMAaTUBHOM COCTAaBISIONICH COAEpKaHUS
npeaMeTa JIOMOJHUTEIBHO K 00s3aTebHOM (MHBapUAHTHOM) 4acTH €ro COJAEp KaHUs
B paMKax pE3epBHBIX 4YacoB. Pe3epB yueOHOTO BpEMEHH PEKOMEHIYETCS IS
peanu3aluyd aBTOPCKMX TOJXOJ0B K MCIOJbB30BaHUIO Pa3HOOOpa3HbIX (GopM

OpraHM3alMK y4eOHOro npouecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEAMETA «XUMMUS»

XuMuyeckoe 00pa3oBaHUE, TOJYyYaeMOE€ BBITYCKHUKAMU CpPEIHEH  IIKOJIBI,
ABJISIETCSI HEOTHEMIIEMON YaCThIO UX 00pa30oBaHHOCTH. OHO CIIyKHUT 3aBEPILAIOIINM
ATAanoOM peail3alid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIIOUYEBBIX
LEHHOCTEH, MPUCYUIMX IIEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHHs. ITU
LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMS MUPOBO33PEHUS U
o0mieil KyJabTyphbl YeJOBEKa, a TAK)K€ IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K

CBOEMY 3JI0POBBIO U MIPUPOJHON cpene. PeanmsyeTcss xumudeckoe o0pa3oBaHUE



YYAIIUXCS CPEIHEH MIKOJBI CPEACTBAMHU YIEOHOTO TIpeaMeTa « XUMU», COACpKAHUE
U TOCTPOCHHE KOTOPOTO OMpENeNIiEHbl B MpPOTrpaMMe C YYCTOM CHEeUU(PUKUA HAyKu
XUMHUH, €¢ 3HAYEHUS B MO3HAHUM MPUPOJBI U B MaTepUaNIbHON >KU3HMU OOIIECTBA, a
TaKKe C Y4eTOM OOIMX Iele W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBbI cpefHero oouiero odpaszoBanus B Poccuiickoit ®Pepepanuu.
Tak, Hampumep, mpu GOPMHUPOBAHUM COICPKAHUS TpeaMeTa «XUMHUS» yUTEHBI
CJIEIYIOIIME TIOJIOKEHUS O CTIEIM(PUKE U 3HAUSHUHU HayKU XUMUU:

XUMHST KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyio pojb B
COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/JaHUU HOBOM 0a3bl MaTepuanbHOU KynbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHPOBAHHE PAlMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHUE IIEJIOCTHOTO TMPEJCTABICHUS OO0 OKpPYXKAIOIIEM MHUpPE KaK O €JIUHCTBE
MPUPOJBI U YEJIOBEKa, KOTOpoe (GOpMHUpPYEeTCs B XMUMHUU Ha OCHOBE IOHUMAaHUS
BEIIECTBEHHOIO COCTAaBa OKPYJKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, NX CBOMCTBAMH U BOZMOXXHBIMH 00JIACTAMH MPUMEHEHHUSI.

CoBpeMmeHHass XHWMHS KAaK HayKa CO3MJATeNIbHAs, KAaK HayKa BBICOKHX
TEXHOJIOTUN HampaBjeHa Ha pPelieHue II00aJbHbIX MPOOJIeM YCTOMUYMBOTO pa3BUTHUS
YEJIOBEUECTBA —  CBIPbEBOM, HSHEPreTUYECKOM, THILIEBOM, SKOJOTUYECKOU
0e30macHOCT W OXpaHbl 370pPOBbA. TE€CHO B3aMMOJEHCTBYS C JPYTUMHU
€CTECTBEHHBIMU HAayKaMH, XMUMUS CTaJIa HEOThEMJIEMOW YaCThl0O MUPOBOM KYJIBTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIEITHOTO TPY/Ia U )KU3HU KaXKJ0TO YjIeHa OOIIeCTRa.

B cootBercTtBUM ¢ oOuMu mensimu U npuHounamu COO coneprkaHue mpeaMera
«Xumust» (10-11 kmaccel, 0a30BbI  ypOBEeHb M3Y4Ye€HHN) OPHUCHTUPOBAHO
MPEMMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY O0y4YarOIIUXCsl, HEOOXOAUMYIO
UM IS BBIPAaOOTKA MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIICUTHOTO BKIIOUCHUS B
KHU3HBb COIIMyMa, NMPOJOJDKEHHST 00pa30BaHUs B Pa3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocrapnsiomuMu  IpeaMeTa  «XUMHUsS»  SIBISIOTCS  0a30BbIE  KypChl  —

((OpFaHI/I‘ICCKaH XUMUSI» U «061_[[8_5{ N HEOpraHn4decCkad XHuMHA», OCHOBHBIM



KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHWM TI0 HEOPTaHMYECKOW XMMHUH (C BKIIOYCHHEM 3HAHWK U3 OOIICH XUMHUHU) U
OopraHnyeckol xumuu. @OpMHpPOBAaHUE AAHHONW CUCTEMbl 3HAHUW IPU H3YYECHHUH
npeaMera o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT0OOpa3us BEUIECTB
HAa OCHOBE OOIIMX TMOHATUN, 3aKOHOB M Teopuil xuMHuH. CTpyKTypa COJEp>KaHUsS
KypcoB — «Opranudeckas xumusi» ©u «OOmas W HeopraHUYecKas XUMUD)
chopMupoBaHa B MpOrpaMMe IO XUMHUM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K
M3YYCHHUIO y4eOHOro maTepuaiga U OOYCJIOBIE€HAa HCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAaHUM Ha ONPEACJICHHBIX TEOPETUUYECKUX YpoOBHAX. B  Kypce
OpraHUYeCKON XMMHUH BEILIECTBA pACCMATPUBAIOTCS HA YPOBHE KIIACCHUECKOW TEOPUU
CTPOCHHUSI OPTaHUYECKUX COCIUHEHUH, a TAaKXKE€ HAa YPOBHE CTEPECOXUMHYECKHUX H
ANIEKTPOHHBIX MPEJICTABIECHUNA O CTPOCHHM BewlecTB. CBefeHuss 00 M3y4aeMbIX B
Kypce BENIeCTBaX JalTCi B pPAa3BUTUM — OT YIJIEBOJAOPOJIOB JO CIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COCAMHEHHI. B Kypce opraHMyeckoil XUMHH IMOJTY4aroT
pa3BuTHE CPOPMHUpPOBAHHBIE Ha YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHUs
MEepBOHAYAJIbHBIE TIPEJICTABIICHUS O XHUMHUYECKOM CBS3HM, KJIACCU(PUKAIIMOHHBIX
MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOU
peaKkuuu.

B mpeamere «Xumus» 6a30BOro ypoBHS paccMaTpUBACTCs U3YyUEHHBIN Ha yPOBHE
OCHOBHOr0 001Iero oOpa3oBaHUsI TEOPETHYECKMH Marepuan U (PaKTOJIOTHYECKUe
CBEJICHUS O BEILECTBAX U XMMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOo1mas
¥ HEOpPraHWYecKasi XUMHUsD» 00y4YaroImuMCsl TIPEA0CTABISACTCS BO3MOXHOCTh OCO3HATh
3HAUYEHHUE TEPUOANYECKOr0 3aKOHA C OOIETEOPETHUYECKHX M METOJ0JIOIMYEeCKUX
MO3UIINN, TIy0Xe MOHSATh UCTOPUYECKOE M3MEHEHHE (YHKIMHA 3TOTO 3aKOHAa — OT
oboOmatonie 10 oOBsACHAONIEH W MporHo3upytomie. Enqunas cuctema 3HaHUM 0
BOKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX W MPUMEHEHHUH, a TAKKe
O XUMHYECKMX PEaKIMsX, HUX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS

nonoJiasieTcst B kypcax 10 m 11 kiraccoB aneMeHTaMu Coep KaHusl, UMEIOIUMHU



KyJbTYPOJIOTUUECKMI M MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT
NOHMMAHUIO B3aMMOCBS3M XHUMHH C JIPYTMMH HayKaMmH, PAacKpbIBAalOT €¢ poJib B
MO3HABATENILHOM W  TNPAKTUYECKOM JCSATENbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHHUS K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUUECKUX
MIPWIOKEHUN XWUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOsieMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKA OCMBICITUBATD
uHOpMAILlMIO ¥  TNPUMEHATH e¢ JUId  TOMOJIHEHUS  3HAHWM, peIIeHUs
MHTEJJICKTYaIbHBIX M 9KCIIEPUMEHTAIIBHBIX UCCIIE0BATENbCKUX 3aaa4. Conepikanue
yueOHOTO TmpeameTa «XUMHUS» JaHHOTO YPOBHS HW3Y4YEHUS OPUEHTHUPOBAHO Ha
dbopMupoBaHne y OOYy4alOUIMXCSd MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHUS
bunocopckux wuaeH, TakuX Kak: MaTEepHAIbHOE EIUHCTBO HEOPTaHUYECKOTO U
OpPraHUYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TTO3HABAEMOCTh MPHUPOJHBIX SIBICHUN IMyTEM DKCIEPUMEHTA U PEIICHUS
MPOTUBOPEUYUI MEXIYy HOBBIMH (DaKTaMH U TEOPETHUYECKUMHU MPEINOCHLUTKAMH,
OCO3HaHWE POJIM XMMHUU B PEHICHUH HKOJIOTMYECKUX MpoOieM, a Takke Mpodiem
cOepeKEHUsT HHEPreTUUECKUX PECypCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTMH U
MaTepHuasoB.

B muane pereHust 3aiad BOCIUTAHUSA, PA3BUTHS U COIMAIM3AIUN O0YYaIOIIUXCS
NPUHATBIE TPOTPAaMMOM MO XUMHH TOJXOABl K OIpPENeJCHHIO COJEpKaHUs U
MOCTPOCHHUS TpeIMeTa NpeaycMaTpuBalOT (OPMUPOBAHHE Yy  OOYYArOIIMXCS
YHUBEPCAIBHBIX YUEOHBIX JCHCTBUM, UMEIOMIUX 0a30BOE 3HAYCHHE /IS PA3IMYHBIX
BUJIOB JIEATEJILHOCTU: pEIIeHUus NpoljeM, TIOoucKa, aHaauza U 00paboTKu
uHopmaIuu, HEOOXOAMMBIX [JIi NPUOOPETEHUs OMbITa MPAKTUYECKOH W
HCCIIEIOBATENbCKOM e TEIbHOCTH, 3aHUMAIOLIECH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

XuMUs Ha YPOBHE YIJIy0JE€HHOT0 M3y4YeHHsl 3aHHMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro obOpaszoBanus ywammxcs 10-11 kmaccoB. U3ydenue
npeaMera, peanuszyeMoe B YCIOBHSIX Ju(depeHIUpoOBaHHOTO, MPO(UIHHOTO

oOyueHus1, Ipu3BaHO 00ecreYnTh 001IE00Pa30BATEIbHYIO U OOLIEKYIBTYPHYIO



MOJATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO [IJIsi aJanTalldd HUX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KU3HU B COLIMYME, a TaKXe JJIsl MPOJOJKEHHUST OOyUeHUs B
OpraHu3alusXx TPoQPecCHOHATBLHOIO0 00pa30BaHMs, B KOTOPBIX XHUMHS SIBJISETCS
OJIHOM U3 TIPUOPUTETHBIX JUCHUIUIMH. B mporpaMme 10 XUMHU Ha3HAuYCHUE
npeaMera «XHUMHUS» TOJIy4aeT MOAPOOHYI0 HMHTEPHPETAIMI0 B COOTBETCTBUM C
ocHoBomnoJiararoimumu - noyioxkeHusiMu - ®I'OC COO o  B3auMOOOYCIIOBIEHHOCTH
1eJieH, CofepKaHus, Pe3ysIbTaToB OO0y4YeHUs U TPeOOBAaHUN K YPOBHIO TOJTOTOBKH
BBITYCKHUKOB. (CBUIETEIHLCTBOM TOMY SIBIISIIOTCS  CJICAYIONIUE BBIMOJIHICMbIC
MIPOTPAMMOM 110 XUMUHU (DYHKITHH:

UH()OPMAITMOHHO-METOIUYECKas, pealn3alus KOTOPOM oOecleurnBacT MOJIydeHUe
MIPEJCTABICHUS O IIEJISIX, COJIepKaHUM, OOIel CTpaTeruu OOy4eHHs, BOCIUTAHUS U
Pa3BUTHS 00YYaAOIIMXCS CPECTBAMU MpEIMETa, M3y4aeMoro B paMKax KOHKPETHOT'O
npoduis;

OpraHU3allMOHHO-TUIAHUPYIOIIAsA, KOTOpas MpeayCcMaTpuBaeT  OINpeicsiCHUE:

MPUHIIAIIOB CTPYKTYPHUPOBAHUSI M TIOCJICIOBATEIIHHOCTH U3yUYCHHS yIeOHOTO
Marepualia, KOJTMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHUK;

MOAXO0J0B K (OPMUPOBAHUIO COAEPKATEIHHOM OCHOBBI KOHTPOJISI M OICHKH
00pa3oBaTeIbHBIX JOCTIKCHUN OOYyJarolmMXcs B paMKaX HMTOTOBOM aTTeCTAalluu B
(dhopme eAMHOTO TOCYIapCTBEHHOTO AK3aMEHa MO XUMUH.

[Tporpamma nsist yriyOJICHHOTO U3YUCHUS] XUMUM:

yCTaHABJIMBA€T HWHBApHAHTHOE IIPEAMETHOE COJIep)KaHHue, 00s3aTellbHOE IS
M3yYEHHS B paMKax OTHACJBbHBIX Mpoduiei, MpeaycMaTpuBaeT paCHpeiClICHHE U
CTPYKTYPHPOBAHHUE €ro 10 KjaccaM, OCHOBHBIM COJIepKaTEIbHBIM JTUHUSIM/pa3/ieaam
Kypca;

TaeT TPUMEPHOE pachpenesieHne y4eOHOTO BpPEMEHH, PEKOMEHIYyeMOTo IS
M3YUYEHHUS OTJEIbHBIX TEM;

npejjiaraeT NMPUMEPHYIO TMOCIEA0BATEILHOCTh U3YyUYCHHUSI YUeOHOro Marepuala C

yT—IéTOM JIOTUKHU MOCTPOCHUA KypCa, BHYTPUIIPCAMCTHBIX W MCKITPCIMCTHBIX CBHSGﬁ;



TaCT METOJUYECKYI0 WHTEpHpEeTaluio Ielied W 3ajJad HM3ydeHHs MpeaMeTa Ha
yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CPEIHETO
oOmero  oOpa3oBaHMs, COACPKATEIBHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX
pPE3yJIbTaTOB OCBOEHHUS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl CPEAHETO OOIIETro
oOpa3zoBaHusl (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), @ TAKKE C y4ETOM
OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEJBbHBIX JEHCTBUIM OOYYAIOMIETOCs MO OCBOCHHUIO
coJiep KaHus peaIMeTa.

ITo BceM MO3UIMAM B MPOrpaMMe IO XUMHUHU MPEAYCMOTPEHA MPEEMCTBEHHOCTb C
oOyuyeHHEM XHMHHM Ha YPOBHE OCHOBHOro oOmiero oOpaszoBanus. [Iporpamma mo
XUMHUU CITY’)KUT OPUEHTUPOM JUJISi COCTaBIIEHUSA aBTOPCKUX pabOuMX MHporpamMm. 3a
npeeaaMyd YCTaHOBJICHHOM MPOTpaMMOi M0 XUMHUM 00513aTeNIbHOW (MHBApUAHTHOM)
COCTABJISIIOLIEH coepKaHUsd y4eOHOro mpeamera «XUMHsSD OCTacTCsl BO3MOKHOCTb
BBIOOpAa €ro BapUATUBHOW COCTABIIONICH, KOTOpas JAOJDKHA OINPENENsIThCS B
COOTBETCTBUM C HANpPABJIEHUEM KOHKpPETHOro mnpodmis oO0yueHus. ABTOpaMu
paboyMx MpOrpaMM MOXET ObITh MPENJIOKEH MHOM MOJAXOA K CTPYKTYPHUPOBAHUIO
y4eOHOro Marepuasna U MOCJIeI0BAaTEIbHOCTH €ro M3y4eHUs, CBOC BUJICHUE MyTEH U
crioco0oB (OpPMUPOBAHUS CUCTEMBI NMPEMETHBIX 3HAHUM, YMEHUI U BUJIOB yUeOHOM
NESATEIBbHOCTH, @ TAKKE CUCTEMBI CIIOCOOOB U METOJIMYECKUX MPUEMOB IO Pa3BUTHUIO
Y BOCIIUTAHUIO 00YyUYarOIIUXCS.

B cootBercTBUM ¢ KoHIenTyaibHbIMU NoN0keHUIMU DI'OC COO 0 HazHaueHHH
npeaMeToB 0a30BOro M yriyOJE€HHOrO ypoBHeW B cucteme AudPepeHIImpoBaHHOTO
oOy4yeHHsI Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUsT XHUMHSI Ha YpPOBHE
yIrayOJIeHHOTO W3Y4YeHMsl HamnpaBlieH Ha peaiu3aldi0 IMPEeEeMCTBEHHOCTH C
MOCJIETYIOUIUM 3TaroM MOJYyYEHUsS] XMMUYECKOTO 00pa3oBaHUsl B paMKaxX H3Y4YEeHHS
CHEIUaIbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JUCIUIUIMH B BYy3aX U
OpraHM3alMsIX CPeIHero npodeccuoHaIbHOTO 00pa3oBanus. B 3T0il cBs3u n3yyeHue
npeaMeTa «XHUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIUPEHUE U

yriyOJieHne TeOpEeTUYECKOW M MPAKTUYECKOW TMOATOTOBKU OOyYaromuxcs,



BBIOpPABIIIMX OMNPEJCICHHBIA TpOoPuib 00ydYeHHUs, B TOM YHUCIE C MEPCIEKTUBOMN
MOCJIEYIOUIEr0  IMOJYYEHUs  XMMHUYECKOro  O00pa3oBaHUs B  OpraHU3aLUsIX
npodeccronansHoro oOpaszoBanus. B cBere TpeboBanuit DPI'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl
cpenHero ooOmero oOpa3oBaHMs H3Y4YEHUE MpeaMeTa «XHUMHSD» OPUEHTHUPOBAHO
TaK)Ke Ha pelIeHHE 3aJad BOCIUTAHUS U COLIMAIBHOTO Pa3BUTHUSI 00YYalOIIUXCs, Ha
dbopMupoBaHHE y HUX OOIIECHHTEIICKTYadIbHBIX YMEHUHN, YMEHUIN palloHaIn3aIiH
yaeOHOTO Tpyda ©  OOOONMICHHBIX  CIOCOOOB  ACATENBHOCTH,  HMMEIOIIUX
MEKIUCLUTUITMHAPHBIN, HAATPEIMETHBIN XapakTep.

XVMHSI HA YPOBHE YIITyOJIEHHOTO M3YUYEHUsl BKIIIOYAET YIIyOJCHHBIE KYpChI —
«Oprannyeckas xumus» U «O0mas U HeopraHudeckas xumus». Ilpu onpenenenun
MOJXOJ0B K OTOOPY M CTPYKTYpHOM OpraHu3allid COJEp)KaHUs ITUX KypCOB B
MporpaMMe MO XUMHH 3a OCHOBY MpUHATHI nojoxeHuss ®PI'OC COO o paznuuusx
0a30BOro M YriIyOJICHHOIO YPOBHEN U3YyUYEeHUS MIpeaMETa.

OcHoBy coaepxkaHust KypcoB «Opranumueckas xumusi» u  «OOwmias u
HEOpraHWYecKass XUMUS» COCTABISET COBOKYITHOCTh MPEIMETHBIX 3HAHUA U YMEHHUH,
OTHOCSIIIUXCS K 0a30BOMY YpOBHIO HM3y4Y€HHUs MNpeAMeTa. JTa CUCTeMa 3HaHUMN
MIOJIy4aeT ONPEIEICHHOE TEOPETUYECKOE JOMOJHEHUE, I03BOJIAIOIIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoJbliuii 00BeM (akTomornueckoro Marepuana. Ha
yrayOJIeHHOM  ypOBHE  M3y4yeHHUsl IpeAMeTra  obecreyeHa  BO3MOXKHOCTb
3HAYUTEIBHOTO YBEIIMYEHUsI 00beMa 3HAHUN O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX
UX COEIMHEHHUI Ha OCHOBE PACLIMPEHMS U yriayOJeHus MpEeACTaBICHUN O CTPOECHUU
BEILIECTBA, XWMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSAX NPOTEKaHWS PEaKLHi,
paccMaTpUBAaEMbIX C TOYKM 3pPEHUS XMMHUYECKOW KHUHETUKHM U TEPMOJIUHAMUKH.
N3yuenune nepuoanueckoro 3akoHa W Ilepmoanyeckoil CUCTEMBI XMMHYECKUX
AJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAaHTOBOMEXaHUUECKUX MPEICTABICHUSIX O
CTPOEHUHU aToMa. XMMHUYECKAas CBSI3b OOBSCHAETCS C TOUKHU 3PEHUS] IHEPreTUYECKUX

M3MEHEHUN mpu e¢ 00pa3oBaHWM W PA3PYIICHUHU, a TAKXKE C TOYKU 3PEHUS



MEXaHU3MOB e¢ oOpa3oBaHusi. VI3ydyeHwe THUNOB  peakluil  JOMOJHSAETCA
dbopMUpOBaHHEM TPEJCTABICHUN 00 SIEKTPOXUMHUUYECKUX MPOLIECCaX U DJICKTPOIH3E
pacIuIaBoB U pacTBOPOB BelIecTB. B Kypce opraHndeckoil XuMuu Mpu pacCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUN yJensieTcsi 0co0oe BHUMaHUE BompocaMm 00
ANIEKTPOHHBIX (P (PeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3Ha4YeHHE HMEET TO, YTO Ha COJAEp)KaHWE KYpCOB XHMHH
YIIIyOJICHHOTO YPOBHSI M3YyYEHUS JUIsl KJIACCOB OMPENENCHHOTO Mpoduis (TIaBHBIM
00pa3oM Ha UX CTPYKTYpY U XapakTep JONOJHEHHH K OOLIeH cucTeMe MpeAMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHBIC NPEIMEThl. Tak, HampuMmep, B COACp>KaHUU
npeaMeTa sl KJIACCOB XUMUKO-(pH3MdYeckoro mpoduis OoJblIoe 3HAa4Y€HHE OyIyT
HMMETb 3JIEMEHTHI Y4eOHOro MaTepuaia mno oomen xumuu. [Ipu nuzydenuu npeamera B
JAHHOM CJy4yae akUeHT OylIeT clieflaH Ha OOLIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHM M B (DU3UKE: ATOMHO-MOJIEKYJISIpHAas TEOpHUs
(MonekymsipHast Teopusi B (DU3UKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JEKTPOJIU3a, MPEACTABICHUS O CTPOCHHUM BEUIECTB U Jpyroe. B
CoJIepKaHUM TpeaMeTa JIJIsi KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOQMIst OOJbIINH
yAENbHBINA Bec OyJeT MMETh OpraHuvecKas Xumusi. B aToMm ciydae mpeaocTaBisercs
BO3MOKHOCTh Ui Oosiee OOCTOSTENBHOTO PAaCCMOTPEHUSI XMMUYECKON OpraHu3aluu
KJIETKH KaK OMOJIOTHYECKON CHCTEMBI, B COCTAaB KOTOPOW BXOJST, K IPUMEPY, TaAKUE
CTPYKTYpPHBIC KOMIIOHEHTHI, KaK JUMUbI, OCIKH, YTJIEBOJIbl, HYKJICMHOBBIE KUCIOTHI
n apyrue. [Ipm 3TOM 3HaHUS O COCTaBE€ M CBOWMCTBAX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB CIYyKaT OCHOBOM JUIA M3Y4YEHHUS CYLIHOCTH
npoieccoB (POTOCUHTE3A, AbIXaHUSs, MUILEBAPECHHUS.

B mane QopmMupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHUSA
OOIIIeHAayYHBIX METOJIOB TMO3HAHUS M OIbITa MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI K3y4yeHue mnpeaMera «XUMHsS» Ha YIUIYOJICHHOM YpOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Y4YEOHBIMH MpPEIMETaMU, BXOMSIIUMH B COCTaB

MpeIMeTHhIX obnactell « EcrecTBeHHOHay4HBIE TpeaMeThly, «MaTemaTuka u



uHpopmaTrKa» U «Pycckult sI3bIK U IUTEpaTypay.

[Ipu uzydyeHun yueOHOro npeaMera « XuMush» Ha yriyOJIEHHOM YPOBHE TaKKe, Kak
Ha ypOBHE OCHOBHOTO M cpeaHero ooOmiero oOpas3oBaHus (Ha 0a30BOM YpOBHE),
3alayedl TIEPBOCTENICHHOM 3HAYMMOCTH SBJsieTcs (OPMHpPOBAHHE OCHOB HAyKu
XUMHUHU KakK 00JIACTHU COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTHUYECKOW NESTeIbHOCTU
YEJI0BEKA M OJJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. Penmienue 3toi 3amadn Ha
yrayOJCHHOM YPOBHE M3yU€HHUsI MpEAMETa MPENoiaraeT peau3alio TaKuX LeleH,
KaK:

(dbopMUpOBaHUE MTPEICTABICHUIA:

0 MaTepuaJbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJIICHUI
MPUPOJIBI, O MECTE XUMHH B CHUCTEME E€CTECTBEHHBIX HAYK M €¢ BEIYIIEH poJih B
o0OecrieueHnn YCTOWYMBOTO Pa3BUTHUSI YEJIOBEYECTBA: B PEIICHUU MPoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBO 0€30aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IJaHMM HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHMKOB OJHEPrUU, B OOECIECUCHUU
PaMOHAIIBHOTO MPUPOJONOIb30BAHNS, B (DOPMUPOBAHUKN MHPOBO33PEHUSI U OOIIEH
KYJbTYphI YEJIOBEKA, & TAKXKE YKOJOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

OCBOCHHME CHCTEMbl 3HAHMH, JICKAIMMX B OCHOBE XMMHYECKOW COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpA: (PYHIAMEHTAIbHBIX TOHSATUH, 3aKOHOB U
TEOpUN XUMHH, COBPEMEHHBIX NPEACTaBICHUNA O CTPOEHUU BEIIECTBA HA Pa3HbBIX
YpPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYISIPHOM, 0
TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKHUX
peaklmii, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00
OOIIUX HAYYHBIX MIPUHIMIIAX XUMUYECKOTO MPOU3BOICTRA,;

dbopMHpoBaHre y O0OyYarolIUMXCsi OCO3HAHHOTO MOHUMAaHUs BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMHUYECKUX 3HAHMA JIsi OOBACHEHMSI KIIIOYEBBIX HJEH W TPoOJIemM
COBPEMEHHOM XHMUH, JJIsi OOBSCHEHUS U TPOTHOZUPOBAHMS SIBICHUN, MMEIOIIUX

€CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO pPEIICHUs MPOOJIEM, CBI3AHHBIX C



XUMHUEH, TPOTHO3UPOBAHUS, aHalW3a M OLEHKM C TMO3UIUH SKOJOTUYECKON
0€30macHOCTH TOCEACTBUN OBITOBOM M TIPOU3BOICTBEHHON NIEATEIILHOCTH YEIOBEKa,
CBA3aHHOM € XMMHYECKUM TMPOU3BOJICTBOM, HCIOJIb30BAaHUEM U TEpepadOTKOi
BEIIECTB;

yriyOJieHue MPEeJICTaBICHUN O HAay4YHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX MIJIs
OpUOOpPETeHUs] YMEHHM OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U  OOBSICHEHUS
XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B MPUPOJAEC, B MPAKTUUECKON JEATEIBHOCTH

U MTIOBCEIHEBHOU KU3HU.

HEJAU U 3AJAYU YHEBHOI'O IIPEIMETA «XUMMUS»

B npaktuke mnpenojsaBaHus XUMHUM Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEAHEro oO0IIero o0pa3oBaHusi, IPU OINpPEACICHUN
COJICPKATEIIbHOM XapaKTepUCTUKU IIeJIe H3ydeHHUs MpeaMeTa HampaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIAUIIMOHHO MPU3HACTCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKHW Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUYECKOU
JESITETPHOCTH YeNIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOM TOYKMA 3pPEHHS TAKOW MOJIXOJ K ONpEACICHHUIO Ieleld H3ydeHUs
MIpeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

[MaBHBIMH TIETSIMHA HW3Y4YEHUS TIpeaAMeTa «XHUMHs» Ha YpPOBHE CPEIHETO
o011iero oOpazoBaHusi Ha 6a30BOM YPOBHE SIBJISIFOTCS:

dbopMUpOBaHUE  CHUCTEMbl  XMMHMYECKHMX  3HAHMM  Kak  BaxHeuien
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpPa, B OCHOBE KOTOpOU Jiekar
KJIFOUEBBIC TMOHATUS, (PYyH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAayKd, YCBOCHHE W  IIOHUMaHWE  CYIIHOCTH  JOCTYIIHBIX  00O0OIIeHUI
MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOPHUEH HX pa3BUTHS W
CTaHOBJICHUSI,

dbopMHpOBaHUE W pPa3BUTHE TPEJICTABICHUN O HAYyYHBIX METOJAX IO3HAHUS

BEILIECTB M XMUMHUYECKUX PEAKIM, HEOOXOAUMBIX [JIsi MPUOOpPETEHUs YMEHM



OpUEHTHPOBAThCA B MHUPE BEIIECTB M XMMHUYECKUX SBJICHUN, MMEIOIINX MECTO B
IpUPOJIE, B TPAKTUUECKON U TOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUH M CIIOCOOOB NIEATEIHHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOMIOAEHUEM MpPaBWII OE30IaCHOrO
oOpalleHus ¢ BElIeCTBaMHu.

CopepxarenpHasi XapaKTepUCTHKa LeJIed W 3aJa4 H3y4YeHUs IMpeaAMeTa B
porpaMme IO XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH
IPUOPUTETAMU B CHCTEME CpeliHero oluiero oopasoanusi. CeroaHs B npenojaaBaHuu
XUMUU B OOJBIIEH CTENEHW OTHACTCA MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE
colepkaHusi  OOy4yeHMs, OpPHUEHTHUPOBAHHOM HA  MOATOTOBKY  BBIITYCKHHUKA
oronieo0pa3oBaTEIbHON OpraHu3alyy, BIAACIOMIEr0 HE Ha0OpoM 3HAHMM, a
(YHKIHMOHAJIBHOM T'PAMOTHOCTBIO, TO €CThb CIOCOO0AaMH W YMEHHUSIMH AKTUBHOTO
IIOJIy4YeHUs] 3HAHMM M TPUMEHEHHsS HX B PEANbHOM JKU3HM Ui  PELICHHUS
MIPAKTUYECKUX 3aJa4. B 23TOM CBA3M IIpM U3Y4YEHUM MpeaMeTa «XHUMHSI»
JOMUHUPYIOIEE 3HAaUCHHUE TPUOOPETAIOT TAKUE LIETH U 3a]]a4H, Kak:

anantamnus oOydaromMXCAd K YCIOBUSM TUHAMUYHO Pa3BUBAIONIETOCS MUpA,
(GbopMHpOBaHHE  MHTEIUIEKTYaJIbHO  pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSATUIO TPAMOTHBIX
pElIeHNII B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

dbopmupoBaHue y  OOydYarOUIMXCA  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIMI), HMMEIOUIMX YHHBEPCAIbHOE 3HAYEHWE JUIsl Pa3IuYHbIX BHUJIOB
JeSITePHOCTU: PEIICHUsT TpoOseM, TMOWCKa, aHalu3a U 00pabOTKM HH(pOpPMAIIUU,
HEOOXOAMMBIX JIsI MPUOOPETEHUS OIbITa AESITEIIbHOCTH, KOTOpas 3aHUMAET BAKHOE
MECTO B TO3HAHWUM XHMHH, a TaKXKe JUIsl OLUEHKH C IO3HMLIHMI 3KOJIOTHMYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHX MPOIECCOB HA OPTaHU3M

yeJ0BeKa u OPpHUPOJIHYIO cpeny,



pa3BUTHE TIO3HABATENIBbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW 00yYaroluXCcsi: COCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE
3HAaHUA MO0 XUMHH B COOTBETCTBUHU C JKU3HEHHBIMH MOTPEOHOCTAMHU, MCIOIH30BAThH
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJIOTMM JJIs MOWCKA U aHalu3a Y4eOHOU u
HAyYHO-TIOMYJISIPHOU MH(OPMAIIUTU XUMHUYECKOTO COJIEPIKaHMUS;

dbopMupOBaHUE U pa3BUTHE y OO0YUAIOLIUXCS ACCOIUATHUBHOTO U JIOTUYECKOTO
MBIIIJICHUs, HAOII0ATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NpPHU TUIAHUPOBAHWU M TPOBEACHHUH XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE y  oOOydaromuxcs YOeXKICHHOCTH B  T'yMaHHUCTHYECKOM
HaIlpaBJICHHOCTH XHWMHH, €€ BaXHOW pOJIM B PEIICHUU TIO0AIbHBIX MpoOIeM
paloOHaIBHOIO HPUPOJONOIb30BAHMS, MOMOJIHEHNUS YHEPreTUUECKUX PECYPCOB U
COXPAaHEHHUsl TPUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOro
OTHOIICHUS K TIPUPOJE U CBOEMY 3/I0pPOBBIO, a TakXKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TIOJYYEHHBIX 3HAHUWA [UJIi TPUHATUS TPAMOTHBIX PEIICHUA B
CUTYaIMIX, CBI3aHHBIX C XUMHUECKIUMHU SIBJICHUSMU.

Ipu uzyuenuu yuebnozo npeomema «Xumusi» Ha y2nyOIeHHOM YPOSHEe MAKice,
KaK Ha Ypo8He OCHOBHO20 U CpedHe20 0bwe2o 0bpazosanus (Ha 06A3080M YposHe),
3a0aueli NepeoCMeneHHOU 3HAYUMOCMU S6AAemcsl (QopMuposanue OCHO8 HAYKU
XUMUU KaK ob1acmu co8pemMeHH020 eCmecmeo3HAHUSA, NPAKMUYECKOU 0esimelbHOCU
YenoeeKa u 00OH020 U3 KOMHOHEHNMO8 MUPOBOT KYIbMypbl.

Pewenue omou 3a0auu ma yenyonémmom ypoeHe u3yyeHus npeomema
npeonoiazaem peanusayuro maxKux yenei, Kax:

Gopmuposanue npedcmasieHull.

0 MamepuanbHOM eOUHCMmBe MUpd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABIEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCeMe eCMeCmBeHHbIX HAYK U ee sedyujeli
ponU 8 obecnedeHuu yCmMouduo20 pazeumus denosedecmea: 6 peuieHuu npoodrem

3K0]Z02u'{€CKOZZ, aHepeemuquKod u I’IMWBGOMU 6€3OI’ILICHOCI’}’ZI/I, 6 pazeumuu Meduuqul,



CO30aHUU HOBbIX MAMepuanos, HOBbIX UCHMOYHUKOS IJHepeuu, 6 obecnedenuu
PAYUOHATLHO20 NPUPOOONONb308AHUS, 6 (POPMUPOBAHUU MUPOBO33PEHUS U 0OWell
KYIbMYpPbl 4el08eKa, a makice IK0N02U4ecku 060CHOBAHHO20 OMHOUIEHUS K CB0EMY
300p08bI0 U NPUPOOHOI cpeoe;

0CBO€HUE CUCTEeMbl 3HAHUU, eHCAWUX 8 OCHOBE XUMUUECKOU COCMAsisaouel
ecmecmeeHHO-HAYYHOU KApMuHbl Mupa: @QyHOAMEeHmAanbHblX NOHAMUL, 3AKOHO8 U
meopuil Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOEeHUU Beujecmed HA PA3HLIX
VPOBHAX ~ —  aMOMHOM, UOHHO-MOJIEKYISAPHOM, HAOMONEKYIAPHOM, 0
MepPMOOUHAMUYECKUX U KUHEMUUEeCKUX 3aKOHOMEPHOCAX NPOMEKAHUL XUMUUECKUX
peaxkyuil, 0 XUMUYECKOM DPABHOBeCUU, PACMEOPAx U OUCHEPCHLIX cucmemax, o0
0OUUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCTEA;

Gopmuposanue y 00yuaOWUXCA 0OCO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUU O OOBACHEHUs KIo4eblx udel u npooaem
COBPEMEHHOU XUuMuu, O OOBACHEHUS U NPOSHOZUPOBAHUS SIGNeHUL, UMEIOUIUX
eCmecmeeHHO-HAYYHYI0 NPUPOOy, 2PAMOMHO20 peuleHuss NpooOieM, CEA3AHHLIX C
Xumueti, NPOSHOUPOBAHUS, AHANU3A U OYEHKU C NO3UYUL IKOJO2UHECKOl
bezonacHocmu  nocieocmeull.  ObIMoBoU U  NPOU3BOOCMBEHHOU  O0esamelbHOCHU
YyenoBeKd, C6A3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM,  UCHONb308AHUEM U
nepepabomkoll ewecms;

yenyoieHue npeocmasienull 0 HAyYHblX Memooax NO3HAHUS, HeOOXO0OUMbIX O
npuobpemenuss yMeHUll OPUEHMUPOBAMbC 6 Mupe 6eujecms U 00bACHEeHUS
XUMUYECKUX SGTIeHUl, UMEIOWUX MeCmo 8 Npupooe, 8 NPAKMu4eckol 0esameibHOCmu
U NOBCEOHEBHOLL HCU3HU.

B naame peanuzayuu nepeooyepeoHvlx BOCNUMAMENbHLIX U PA3BUBAIOUUX
@QYHKYULl YeroCmHol cucmemvl CpeoHe20 00ujeco 00pa308anus Npu U3V4eHuu
npeomema «Xumusy Ha yenyOieHHOM YPO8He 0COOVI0 aKmMydalbHOCHb NPUOOpemarom

makKkue yeiau u 3a()aqu, Kak.



socnumanue yoercOeHHOCmMuU 8 NO3HABAEMOCU ABIEeHUL NPUPOObL, YEANCEHUS.
K npoyeccy meopuecmea 6 0oaacmu meopemuseckux u NPUKiaoHblx UCC1e008anull 8
xXumuu, Gopmuposanue MUpo8o33peHUs,  COOMBEMCMBYIOUIe20  COBPEMEHHOM)
VPOBHIO PA38UMUSL HAYKU,

pazeumue mMomusayuu K OOY4UeHUr0 U NO3HAHUIO, CHOCOOHOCmeEl K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8e YCBOCHUs 00weuenosedecKux
yeHHocmell,

pazeumue NO3HABAMENbHLIX UHMEPECO8, UHMELIEKMYAIbHbIX U MBOPUYECKUX
cnocobrnocmetl 00y4aWuUxcs, GOpmMuposanue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMoooOpaz08aHUui0 U HeNpepvieHOMY 00pa308aHUI0 KAK YCI08UIO  YCHEUHOU
npogheccUuoHanbHou U 0OWeCmEeHHOU oessmenbHoCmiu, 0MBemcmeeHH020
OMHOWEHUS K C80eM) 300POBbI0 U NOMPEOHOCIU 8 300P0BOM 00PA3e HCUZHU,

Gopmuposanue ymeHUull U HABLIKOG PA3ZYMHO20 NPUPOOONONIL30BAHUS, DA3EUMUE
9KONI02UHECKOl  KYIbmypsl, Npuoopemenue  onvlma  0OWECME8EHHO-NONE3HOU
DKONI02UYECKOU 0esime/lbHOCHU.

[emu w 3amaum  wu3ydeHus npeamMeTa «XUMHUS» MOJYYWIM MOJPOOHYIO
METOJMYECKYI0 MHTEPIPETAILMIO B pazjeie nporpammbl «llnanupyembie pe3yabTaThl
OCBOCHHUS TpeaMeTay, Onarojaps 4yeMy oOecredeHo 4YSTKOE IMPEJICTABICHUE O TOM,
Kakhe 3HAaHUS U YMEHHS UMEIOT MPSIMOE OTHONIIEHHWE K peaau3allid KOHKPETHOM

oeiin.

MECTO YYEBHOI'O IPEIMETA «XUMMHWS» B YHEBHOM IIJIAHE

B cucreme cpeanero obmiero oOpa3zoBaHus «XUMHS», U3ydaemas Ha 0a30BOM
ypOBHE, MpHU3HaHa oOO0sA3aTEeNbHBIM YYEOHBIM MPEAMETOM, BXOJSIIIMM B COCTaB
npenMetHoii  obmact  «EctecTBeHHble  Haykm».  OOmiee  9YHCIO  YacoB,
pPEKOMEHI0BaHHbIX Jutst u3ydenus: xumun — 70 yacos: B 10 kmacce — 35 wacos (1 uac
B Hezento), B 11 kiacce — 35 vacos (1 yac B Hezelnto).

VYyeOnbiii npeamMeT «XUMHUsS» YIIIyOJICHHOTO YpPOBHS M3y4Y€HHS BXOIUT B COCTaB



npeaMeTHol obOnactu «EctecTBeHHble Haykw». Ero wusyueHue mpesyCMOTPEHO
B KJaccaX €CTECTBEHHOHAYYHOTO Mpoduisi, HampuMep XUMUYECKHUX, XHUMHKO-
OMOJIOTMYECKUX M MEIULMHCKUX. B 3THX Kiaccax M3ydeHHE NaHHOTO IpeaMeTa
IpeIyCMOTPEHO B 00beMe yueOHOI Harpy3ku He MeHee 3 4 B Henento. O01ee yucio
4acoB, PEKOMEHJOBAHHBIX IJISl M3YYCHHs] XMMHHM Ha yriayOneHHoMm ypoBHe, — 210
gacoB: B 10 kiacce — 105 gaca (3 yaca B Hegento), B 11 kimacce — 105 gaca (3 yaca B
HEJIEITIO).

[Tpu ¢dopmupoBannu o0Opa30BaTENbHON OpraHU3alUeil MYyJIbTUNPOPHUILHOTO
yuebnoro mana i 10 u 11 kmaccoB ycraHaBimBaeTcs yueOHast Harpy3Kka 1o npeamMeTy
«Xumus» s 6a30Boro ypoBHs B oObeme 1 uwac B Henmemo (35 4 B roxm), a
yIIIyOJIEHHOTO YPOBHS CIEAYIOIIKUM 00pa3oM: 1 "yac B HEJEINI0 3a cUeT 00s3aTenbHON
gactu OOII COO u 2 yaca 3a cyet yactu OOII COO Ha nonoJHUTENbHBIE YUeOHbIE
npeaMeTbl. TakuM o0pa3zoM, JiJisg 00yqaroluxcs, BEIOpAaBIINX YriayOJICHHOE U3yUEHUE
XUMHH, yueOHasi Harpys3ka ycTaHaBiIuBaeTcs Takxke 3 yaca B Henemo (105 u B rox),
TO MPaBOMEPHO, €CIM MaKCUMajbHas Yy4yeOHas Harpy3ka HE MpEBbIIIAET
MaKCHUMaJIbHO JOMYCTUMYIO YYEOHYIO HAarpy3Ky B HEJEIIO.

B TemarnueckoMm IIaHMPOBAHUM yKa3aH pe3epB y4eOHOTO BpEMEHH, KOTOPOE
pPEKOMEHIyeTCsl Uil  peau3alii  aBTOPCKUMX MOJAXOJO0B MO HCHOJIb30BAHUIO

pa3Ho00pa3HbIX (OpM OpraHu3aIi yueOHOTO Tpolecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHNMMUSA»

®I'OC ycraHaBiauBaeT TpeOOBAHMS K pe3yJibTaTaM OCBOEHHUS OOy4YarOIIMMUCS
IporpaMM cCpeaHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM U
npenMeTHbiM). [lomydyenne xumuyeckoro oOpa3zoBaHHUsl 0a3upyeTcsi Ha OCHOBHBIX
TUAAKTUYECKUX MPUHIMIAX 00ydYeHus (HAyYHOCTH, CUCTEMHOCTH, CUCTEMaTHYHOCTH,
JOCTYIIHOCTH, CBSI3M TE€OPUM C IMPAKTUKON, HATJISAHOCTH WU Jp.), HA NPUMEHEHUH

COBPCMCHHBIX O6paBOBaT€J'IBHBIX TEXHOJIOTUH C YU4€TOM MCXAaHU3MOB AOCTHKCHMUA



BCEX IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS  OCHOBHOW  00pa3oBaTENbHOMN
nporpammel. HaydHo-meToauueckoil OCHOBOM [uid pa3pabOTKU  IIAHUPYEMBIX
pe3yJabTaTOB OCBOEHHMS NPOrpaMM CpEAHEro ooOmero oOpa3oBaHUs —SBISETCA

CHCTCMHO-HGHTCHLHOCTHBIfI IIoaAxXona.

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBMM C€ CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B  CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHUSA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIJCIEHBI CIEAYIOLUUE COCTABIISAIONINE:

OCO3HaHHWE OOYyYaloUIMMHUCSA POCCUHCKOM TIpakJaHCKOM  MAEHTUYHOCTH  —

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTA U CAMOOIIPEIEIICHHUIO;

HaJIMYue MOTUBALMU K 00YUYECHHUIO;
LIEJICHAIIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHU JIMYHOCTH HA OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKN XUMUHU;
FOTOBHOCTh U  CIIOCOOHOCTh  OOYy4aroIIMXCA PYKOBOJACTBOBATbCS B  CBOEH

NEATEIBbHOCTH ILIEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, MNPUCYIIMMH LEIOCTHON

CUCTEME XMMHUYECKOr0 00pa30BaHus;

HaJM4Ke MMPAaBOCO3HAHUS HKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIEJU U

CTPOUTH )KM3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YyIBTATHI OCBOCHUS MpeaAMETa « XUMUS» TOCTUTAIOTCS B €INHCTBE
y4eOHOM M BOCHUTATEIbHOM JesTeabHOCTH OpraHu3alud B COOTBETCTBUU C
I'YMaHHCTHYECKMMH, COUMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U
ujeanamMu pOCCUUCKOTO TPaXKIaHCKOTO 00IeCcTBa, NPUHATHIMUA B OOILIECTBE HOPMaMU
W TpaBWJIaMH TOBEJACHHUSA, CIIOCOOCTBYIOIMIMMM MpoOLeccaM  CaMOIO3HAaHMS,
CaMOpa3BUTHS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaOIUXCSL.

JInyHOCTHBIE ~ pE3ydbTAaTBl  OCBOCHHMS  MNpeaMeTa  «XUMHSD»  OTPAKAIOT
c(OPMUPOBAHHOCTH OMbITA MO3HABATEIIbHOM W MPaKTUYECKOW J1eATEIbHOCTH

oOyyJaromuxcsi Mo peain3allii MPUHATHIX B OOIECTBE IEHHOCTEH, B TOM 4YHCIE B



HJaCTH.:

1. I'pa’kaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUsI OOYYAIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIIpaB W 00s3aHHOCTEH,
YBAKEHMS K 3aKOHY U IPABONIOPSIKY;

IIPEACTABIICHNS O COLIMAIBHBIX HOPMAX M MPABUIIAX MEXKIMYHOCTHBIX OTHOIICHUM B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JAEATEIBbHOCTH INPU CO3JAHUM Y4E€OHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U [IO3HABAaTEIbHBIX 3aJa4, BBITOJIHEHHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI

APYTUX IPU aHAJIW3€E Pa3IUYHbIX BUJOB YUEOHOU AESTENbHOCTH;

2. [IaTproTHYeCKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEYECTBEHHOM
XUMUWY;

YBaKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPHUH U MPAKTUUECKOTO MTPUMEHEHHUS
XUMHH, OCO3HAHUSL TOTO, YTO JIOCTHMKEHHS HAyKH €CTh PEe3yJIbTaT IJIUTEIIbHBIX
HaOJI0/ICHUM, KPOIMOTIUBBIX SKCIEPUMEHTANIbHBIX MOUCKOB, MOCTOSHHOTO Tpyjaa
YUCHBIX U MIPAKTUKOB;

MHTEpEeCa W MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM aHAJIN3E

nH(pOpMaUKU 0 NePeIOBbIX JOCTUKEHUIX COBPEMEHHON OT€YECTBEHHON XUMHUU;

3. /IlyX0BHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOT0 MOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBS3aHHBIE C XUMHYECCKUMHU SIBJICHUSMHU, H
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOC IMOBEICHUE U MOCTYIKU CBOMX TOBApPHUIIEH C MO3UIIMI

HPAaBCTBCHHLIX W IIPABOBLIX HOPM MW OCO3HAHHEC HOCHC)ICTBHP'I 9THUX ITOCTYIIKOB;



4. ®opMUpPOBaAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUSl LEHHOCTEH 370pOBOTO U 0e30macHoro odpasza *KU3HHU; HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NYECKOMY M TCUXUYECKOMY
3/10pPOBBIO;

cOOJII0/IeHU MPaBUIT 0€30I1aCHOTO OOpaIeHUs C BEIECTBAMU B OBITY, IIOBCEIHEBHOM
KU3HU U B TPYJOBOH ESATEILHOCTH;

NOHUMAaHUSl 1IEHHOCTU MPaBWJI WHAUBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOIO
MOBEJEHUS B CUTYALMIX, YIPOXKAIOIIUX 3I0POBbI0 U JKU3HU JIOJEH; OCO3HAHUA
MOCJICICTBUA W HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOroJs,

HapKOTUKOB, KypEeHHUS]);

5. TpynoBoro BocnuTaHusi:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON IEITEIHLHOCTH,
OOIIIECTBEHHO TIOJIC3HOM, TBOPUYECKON U IPYTUX BHJIAX JEATSIBHOCTH,

YCTAaHOBKHM Ha aKTHBHOE YYaCcTHE B PEIICHUU MPAKTUYCCKUX 3ajad COIHATbHOM
HANPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY U3YYCHUIO MPOodeccHii pa3inyHOro pojia, B TOM YHCIIEC
Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKCHHSI K TPYAY, JIOJAM TPyia U pe3yabTaTaM TPYAOBOM JIeITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBUAYaIbHOW TPACKTOPHUH OOpPa30BaHMS,
Oyaymie nmpodeccun U pean3alnui COOCTBEHHBIX JKU3HECHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XHMHH, WHTEPECOB U IMOTpeOHOCTEH

00IIIEeCTBA;

6. IK0JIOrH4eCKOro BOCIIUTAHUSA:

OKOJIOTHYCCKH  I€JIeCO00pa3HOr0 OTHOIICHHWS K TPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KWU3HU HA 3€MIIE;

MOHUMaHUsA  TJI00aJBbHOTO  XapakTepa  JKOJOTHMYECKUX  TpoOIeM,  BIUSHUS

HKOHOMHUYECKHX MPOLECCOB HA COCTOSHHUE MPUPOIHON U COLMAIIBHON CpEabl;



OCO3HaHUsI HEOOXOJUMOCTU HCHOJB30BaHUS JOCTHMKEHMM XUMHUHM JJIsl pPELICHUS
BOIIPOCOB PAallMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, NPHUHOCIIIMX BpEI OKPYKAIOUIEH MPUPOTHOU
cpele, YMEHUsI IPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUYECKUE MOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH HX;

HAJIM4Xsl Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHMS, YKOJIOTMYECKOW KYJIBTYpPBI, OIBITA
NEATEIBbHOCTH DKOJIOIMYECKOM HAIPaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU
B TI03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOW IMPAKTUKE, COCOOHOCTH U

YMCHUA aKTUBHO IIPOTHUBOCTOATH UACOJIOTMH XGMO(bO6I/II/I;

/. LleHHOCTH HAYYHOTI'O IO3HAHMSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

MOHUMAaHUs CHEU(PUKH XUMHH KaK HAayKd, OCO3HAHUS €€ poju B (POPMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO IMPEACTaBIEHUS 00
OKPYXXAIoIlleM MHpE KaK O €IMHCTBE IIPUPOJbI M 4YEJIOBEKa, B IIO3HAHHUH
MPUPOIHBIX 3aKOHOMEPHOCTEM M pEHIeHHH MpOOJeM COXpPaHEHHUs MPUPOIHOrO
paBHOBECHS;

yOEKACHHOCTH B 0COOOM 3HAUYUMOCTH XUMHU JJIsl COBPEMEHHOW LIMBUJIU3AIUU: B €€
I'YMaHHCTHYECKOW HAMpaBlIC€HHOCTH W Ba)XHOW POJM B CO3JaHMM HOBOU 0a3bl
MaTepuaibHON KYyJIbTYpPBl, PEIICHUN II00ATBHBIX MPOOJIEM YCTOMUNBOIO pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, NHUIIEBOM M DKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTHUU MEJIULMHBI, OOECIIEUEHUN YCIIOBUH YCIEIIHOTO Tpyda
Y DKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXkI0r0 YieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUS CYHIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHIOCOOHOCTH MCIOJIB30BaTh MOJIy4aeMble
3HAHUS [JI aHaidu3a M OOBSICHEHUs SBJICHUUA OKPYXKAIOIIEro MHpa U

MIPpOUCXOJAIINUX B HEM H3MGH€HHI>1; YMCHHA ICIIaTh 00OCHOBAHHBIC 3aKJIIOYCHUS Ha



OCHOBE HAay4HbIX (DAaKTOB M MMEIONIMXCA JaHHBIX C IEJBI0 TOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HWCTOJIb30BaTh XWMUYECKHE 3HAHUS ISl PEIICHUS
po0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KM3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3IUYHbIX cdepax mnpodeccuoHaIbHON

JACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUSA YYEOHOTOo TNpenMera «XuUMHUsS» Ha
YpOBHE CpEeAHETo OO0Iero oOpa30BaHUS BKIIOYAIOT: 3HAYMMBIE NI (hOPMHUPOBAHUS
MHUPOBO33pPEHUS oOy4Jaronmxcs MEXAUCIIUTUIMHAPHBIC (MEXIMpeIMETHBIC)
oOIIeHayYHbIE TIOHSTHS, OTPAKAIOIIHNE IIETOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIIe-
MUKy METOJOB TO3HAHUS, HWCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHUsA, SBJICHHE, TPOIECC, CUCTEMA, HAy4HbIH (AKT, MPUHIINII,
TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpWs, HCCIeIOBaHUE, HAOIIOICHHE,
U3MEPEeHHE, DOKCIEPUMEHT W  [Ip.); yHHUBEPCAJIbHbIE  y4YeOHbIE  JIEHCTBUS
(mo3HaBaTenbHbIE, =~ KOMMYHUKATUBHBIE,  PETYJSTHUBHbBIC), o0ecIeunBaroIIne
dbopmupoBanne GYHKIUOHATBHOW TPAMOTHOCTH M COIMAIBHOM KOMITCTECHIIUN
oOydJaronuxcsi;  CIOCOOHOCTh ~ OOyYaroIIMXCsl ~ HCIOJb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHYCCKUE 3HAHWS W YHHBEPCAJIbHBIE YyUeOHBIC
JIEUCTBU B [IO3HABATEIIBHOM U COLIMATIBHOM TPAKTHUKE.

MeranpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJCHUE  YHUBEPCAJIbHBIMH
y4eOHBIMH TIO3HABATEILHBIMH, KOMMYHUKATUBHBIMH 1 PETYJIATHUBHBIMU JICHCTBUSIMU.

Osnadenue yHUGEPCAIbHLIMU YUEOHBIMU HNO3ZHACAMETbHBIMU  OCUCHEUAMU:



1. Ba30BbIMH JIOTHYECKUMM J€ICTBUAMMN:

CaMOCTOSATENILHO (POPMYIIMPOBATh M aKTyaJM3HPOBATH MPOOJIEMY, BCECTOPOHHE €¢
paccMaTpuBaTh;

ONpENEIATh e ACATEIbHOCTH, 3a/aBasi MapaMmeTpbl U KPUTEPUU UX JOCTHKECHMUS,
COOTHOCHTB PE3YJIbTATHI JEATEIIBHOCTH C IOCTABICHHBIMU LIEJSIMU;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHHU MPUEMBI JIOTUYECKOTO MBIIIUIEHUS — BBIACISAThH
XapakTepHble MPU3HAKKM TOHITUH U  yCTAHABJIMBAaTh HMX  B3aUMOCBS3b,
HCITOJIh30BaTh COOTBETCTBYIOIINE MOHATHS JIsI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU [JIs1 KiIacCU(PUKAIMU BEIIECTB M XUMHUUYECKUX
peaKuii;

YCTaHABIIMBATh NPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEXAY N3y4aE€MbIMU SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PaCCyXACHUsl (MHIAYKTUBHBIC, JEAYKTHUBHBIC, MO aHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBICHHUSX,
(GbopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHMUS;

MPUMEHAITh B TMPOLECCE TMO3HAHUS MCHOJIB3YEMBIE B XUMHH CUMBOJUYECKUE
(3HAKOBBIE) MOJENHM, TPEOOPA3OBBIBATH  MOJIEIbHBIC  MPEACTABICHUS —
XUMUYECKUW 3HaK (CMMBOJI) OJJEMEHTa, XuUMHUYecKass (opMmyna, YypaBHEHUE
XUMUYECKOM peakluu — TpH PEIIeHUH YYEOHBIX I[I03HABATEIbHBIX U
MPaKTUYECKUX 3aj7ad, MPUMEHATh Ha3BaHHbIC MOJICJIbHbIC MPEJCTABICHUS s
BBISIBJICHUSI XapAaKTEPHBIX MPHU3HAKOB M3YYAaE€MbIX BEIIECTB M XHUMHYECKUX

pEeaKLHnii;

2. Ba3oBLIMHM HCCI€10BATEILCKUMH ACHiCTBUSIMU:
BJIAJIETh OCHOBAMHU METOJOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMMHUYECKUX PEAKIIUM;
dbopMyIUpOBaTh LIEJW U 33Jla4d UCCIIEA0BaHUs, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITETIbHO  C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KayeCcTBE MHCTPYMEHTA

NO3HAHUSA ¥ OCHOBBI JJi1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU



BBICKA3bIBAEMBIX CYXKJICHHI;

BJIaJICTh HaBBIKAMH CaMOCTOSTEIHHOTO TUTAHUPOBAHHS M MPOBEICHUS YUCHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaONIOAATh 3a XOJOM IpoIliecca,
CaMOCTOSITENIEHO MPOTHO3UPOBATh €0 Pe3yibTaT, (hOpMyIHpOBaTH 000OIICHUS U
BBIBOJIbI OTHOCHTEIFHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIICOBAHUS, COCTABIIATH
000CHOBAaHHBIN OTUET O MPOJEIaHHOMN padboTe;

npuoOpeTaTh OMBIT YUEHWYECKOW HMCCICNOBATEIBCKOW W MPOEKTHOW JESITeThHOCTH,
MIPOSIBJISIT  CITOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOJIOB

PECUICHUS IPAKTUYCCKUX 3a/1aq, IPUMCHCHUIO PA3JIMIHBIX MCTOAO0B ITO3HAHUA,

3. PaGoroii c unpopmanmeii:

OpUEHTHPOBAThCA B PA3JIMYHBIX HCTOYHHUKAX HWHGMOpManuu (HAy4HO-TIOMYJIsIpHas
JUTepaTypa XHMMHYECKOTO COAEpXkaHMs, CIpaBOYHbIE MOCOOMs, PECYpCh
WuTepHera), aHanM3MpoBaTh HH(POpPMALMIO pa3IUYHBIX BUAOB U (QopMm
MIPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh ec JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(bopMyIIMpoBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U 0TOOpE
nH(popManuu, HEOOXOAMMOW JJIsl BBINOJHEHHS] YYEOHBIX 3a/ad ONpeleJICHHOrO
TUIIA;

npuodperaTh OTIBIT VCIIOJIB30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJbHYIO (OpMYy MpeacTaBiIeHUs HHPOpMaLUUU
(cxemsl, rpaduKu, AUarpaMMbl, TaOJUIbI, PUCYHKH U T. 11.);

UCIIOJIb30BaTh HAay4YHBIH S3bIK B KadyecTBE CpeAcTBa HpuU padoTe ¢ XUMHUYECKOU
uH(popMaIeil: NPUMEHITh MEXINpeaMeTHble ((u3nyeckue U MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, )OPMYIIbI, a0OpEeBHATYPHI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U TPEOOPA30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISAHOCTH.

Osnaoernue YHUBEPCAIbHBIMU KOMMYHUKAMUGHbIMU oelicmeuamu:



3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ JAuaiora W/uiu
IUCKYCCUM,  BBICKAa3pIBaThb  HWAEH, (POPMYIUPOBATH CBOM  MPEIJIOKCHHS
OTHOCHUTEJILHO BBHITIOJHEHUS PEJIOKEHHOHN 3a1a4H;

BBICTYIIaTh C TIpe3eHTalMeld  pe3ylbTaToB  I03HABATEIbHOW  AESTEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU TP BBITIOJTHEHUH
XMUMUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peai3alud y4eOHOro MpoeKTa U (GOpMyIHpOBaTH BHIBOJIBI
Mo pe3yiabTaTaM IPOBEICHHBIX HMCCIEAOBAHUN MYTEM COTJIACOBAHMS IMO3UIUN B
X0J1e 00CyX/1eHUsI 1 OOMEHa MHEHUSIMU.

Ognadenue yHugepcanbHolMu pezyiamueHblMU OCiiCIGUAMU:

CaMOCTOSITEJIFHO ~ IUIAHUPOBaTb M OCYLIECTBIISATh  CBOIO  IIO3HABATEIbHYIO
NESTeNIbHOCTb, ONpENeNsisi €€ LedM M 3aJaud, KOHTPOJUPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeAslaraéMblii  alrOpuUTM ACHCTBUM mpH
BBIIIOJIHEHUH Y4Y€OHBIX M UCCIEAOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CIIOCOO HX PELIEHUS € YYE€TOM IIOJIyYE€HHS HOBBIX 3HAaHUN O
BEIIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM Ha OCHOBE CaMOaHajlu3a u

CaMOOIICHKU.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPEe3yNbTaThl OCBOCHUS MPOTPAMMBbI CPEHETO OOIIEro 0O0pa3oBaHUs
M0 XMMHUU Ha 0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha 00ECIICUCHUE MTPEUMYIIIECTBEHHO
o0meoOpazoBaTebHONM U OOHIEKYJIBTYPHOM TMOATOTOBKM oOydarommxca. OHu
BKJIIOUAIOT: crnenuduyeckue s ydeOHOro mpeaMera «XUMHs) HaydHbIE 3HAHWS,
YMEHHSI M CIOCOOBI JEWCTBUN TO OCBOCHHIO, MHTEPIPETAMU W TPEoOpa3oBaHUIO
3HAHWUM, BUJbI IEATEIBHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHHS U MPUMEHEHUIO 3HAHUUN

B pa3IMYHBIX y‘l€6HLIX 1 PCAJIbHBIX JKU3HCHHBIX CUTYyalUAX, CBA3AHHLIX C XHUMHCH.



B nporpamme 1o xumnn npeIMeTHBIE PE3YyJIbTATHI IPEACTABIECHBI 10 TO1AM

M3yUYeHHUs Kak Ha 0a30BOM, TaK U Ha y21yO1eHHOM YPOBHSX (BBIACICHO KYPCUBOM).

B 10 kunacce mpeaMeTHble pe3yJbTAaThl OCBOeHUsI Kypca «Opranmyeckasi

XHMUSD> OTPAKAIOT:

1) cgopmuposannocmv  npeocmasenenuti: 0 ~ XAMHUYECKOHW  COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KApTHHBI MHpA, pPOJM XUMHUU B IIO3HAHWM SIBICHUUI
npuponbl, B (OPMHPOBAHMM MBIIUICHUS U  KyJbTypbl JUYHOCTH, €€
(YHKIHMOHATIBHOM T'PaMOTHOCTH, HEOOXOAMMOW MJIA PELICHUS NPAKTUYECKUX
3aJa4 U SKOJOIMYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/J0POBBIO U
MIPUPOTHOM CpENE;

2) enaoeHue CUCTEMOU XUMHAYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralole MOHATHS (XMMHUYECKUH DJIEMEHT, aTOM, DSJIEKTPOHHas
o0ojlouKa  aToMa, MOJIEKYyJa, BAJEHTHOCTb,  3JEKTPOOTPHULATEIBHOCTb,
XUMUYECKas CBS3b, CTPYKTypHasi GopMyiia (pa3BepHyTasi U COKpAIICHHAs), MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM OOBEM, YIIEPOAHBIA CKeNeT, (PyHKIHOHAJIbHAs
rpynna, paadkall, HW30MepHusi, H30MEpbl, TOMOJOTHYECKUW Psd, TOMOJIOTH,
YTIIEBOAOPOABI, KUCIOPOA- U a30TCOACPIKALIUE COCIUHEHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHS); TECOPUH U 3aKOHbI
(Teopust CTpoeHUs opraHnyeckux BemectB A. M. byTiepoBa, 3aKk0H coXpaHEHUs
Macchl  BEILECTB);  3aKOHOMEPHOCTH,  CHMBOJHMYECKMH  S3BIK  XHMHU;
MHUPOBO33PEHUYECKNE 3HAHUS, JIEKAIME B OCHOBE INOHUMAHUS NMPUYMHHOCTU U
CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (DaKTOJOTMYECKHE CBEJIEHUS O CBOMCTBAX,
cocTaBe, MOJTYYeHHH U O€30MaCHOM HCIOJb30BAaHWU BAKHEHUIIUX OPraHMYECKUX
BEILECTB B OBITY U MPAKTUUYECKOMU ICSITEIIbHOCTH YEJIOBEKa;

3) copmuposannocmv ymeHuil 6biA6AAMb XapaKTEPHBIE IPHU3HAKK MOHSTHH,
YCTaHaBJIMBATh UX B3aHUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MOHATHS MPU

ONMHMCAHUM COCTaBa, CTPOCHUS M NPEBPALICHUNA OPraHUYECKUX COECIMHEHMIA;



4)

5)

6)

7)

8)

copmMuUpo8anHoCmyb YMEHUU UCHONb308aMb XUMHUYECKYI0 CHMBOJUKY IS
COCTABJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIICHHOM)
dbopMyaT OpraHMYeCKMX BEIIECTB W ypPAaBHCHUH XUMHUYECKHX PEaKITUii;
U320mMagnueams MOJICIIA MOJIEKYJI OPTaHUYECKHUX BEIIECTB JIJISl WIUTIOCTPALIUUA UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHUS;

chopmupoganHocms  yMeHull  YCmauasiueams TPUHAIUICKHOCTh H3YYCHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINPEAeICHHOMY
KJIAcCy/Tpynne COeAWMHEHWH (YTJIEeBOMOPO/IbI, KHUCIOPOA- W a30TCOJEpKalllne
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHHM), Oaéamb WM Ha3BaHUS II0
cucrematnueckoir HoMmeHkiarype (IUPAC), a takke NPUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/CIBHBIX OPraHUYECKUX BEIICCTB (ITHIICH, IPOIMJICH, arleTHIICH,
ATWJICHIJIMKOJb, TIUIEPUH, (eHol, (popmanbaerus, aneTaiblerull, MypaBbrUHas
KHCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCIOTA,
II0K03a, GPYKTO3a, KpaxMall, IEJUTH0103a, TIIUIUH);

chopmupoganHocms  yMeHus — onpeoeiims BUABl XUMHUYECKOW CBS3H B
OpPraHUYECKUX COCNMHEHUSX (OJMHAPHBIE W KPATHBIE), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-CB853U, B0OOPOOHAS CB513b);

cpopmMupoeaHHocmy  YMeHUus NnoOmeepiHcoams HA KOHKPEMHbIX NpUMepax
xapakmep 3a8UCUMOCIU PEaKYUOHHOU CNOCOOHOCMU OP2AHUYeCKUX COeOUHeHUll
om KpamHocmu u muna KOBANeHMHOU C8A3U (0- U T-C8A3U), 83AUMHO20 GIUAHUSI
amomo8 u cpynn amomos 8 MoJeKy1ax;

chopmMupo8anHoCcmy  yMeHUs NpUMeHsAmb  TIOJOXKCHHUS TEOPUH  CTPOSHUS
opranuueckux BemiectB A. M. byTiepoBa jisi 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;
chopmupo8anHoCms YMeHUll Xapakmepusoeams COCTaB, CTpOeHUE, (pu3mdecKkue
U XMMHUYECKHE CBOWCTBA THUMUYHBIX TMPEACTABUTEICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 9TaH, dTUJICH, MPONWICH, alleTUICH, OyTaaueH-

1,3, metunbyraauen-1,3, 6€H30JI, METaHOJ, 3TAHOJI, ATUJIEHIJIUKOJb, TJIUIEPHH,



9)

deHou, aneranplAeTHl, MypaBbUHAS W YKCYCHAas KHUCJIOTHI, TJIOKO3a, Kpaxmall,
IIEJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA); ULIIOCMPUPO8ans TCHETHUECKYIO CBSI3b
MEXIy HHMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUd ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

choOpMUPOBAHHOCMb YMEHUI XAPAKMepUu308ams coCmas, cmpoetue, usuyeckue
U Xumuueckue C80UCMBEA MUNUYHLIX Npedcmasumeneli pPa3iuiHbIX KIACCO8
OP2AHUYECKUX 8eUjeCm8. AIKAHO8, YUKIOAIKAHO8, ANIKeHO8, AIKAOUCHO8, AIKUHOS,
aApoOMamuyeckux y2ie8000p0008, CRUPMOS, alb0ecudos, KemoHO8, KaApOOHOBbIX
KUCOM, NPOCMBIX U CLOJNCHBIX IPUPO8, AHCUPOS8, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKos8,  Yeneeo0o8  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULTIOCMPUPOBAMb — 2eHEMUYeCKYl0  C653b  MedcO0y  HUMU  YPABHEHUSMU
COOMBEMCMBYIOWUX XUMUYECKUX PeaKyuil ¢ UCNOIb308AHUEM CIPYKMYPHBIX
dopmyn;

chopMuposanHOCms yMeHUus: Xapakmepuszoeams WCTOYHUKH YTIIECBOJOPOIHOTO
Chipbsi (HEe(Th, NPUPOAHBIA Ta3, Yroijib), CIOCOOBI UX TNEepepaboOTKu U

MPaKTUYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKY;

10)chopmuposannocmes  ymenuii  nposoOums  BBIYMCIECHUS 10 XHMHYECKHM

ypaBHEHUsIM (Macchl, 00b€Ma, KOJMYECTBA MCXOAHOTO BEIIECTBA WM MPOIYKTa
peaklUd MO M3BECTHBIM Macce, O0OBbEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX

BEILIECTB WJIA MPOAYKTOB PEAKIIHH);

11) cchopmuposannocme ymenuti énradems CUCTEMOW 3HAHMM 00 OCHOBHBIX METOZax

HAyYHOTO TIO3HAHUWA, HCIOJIb3yeMbIX B XWMHUM TIPH H3YyUYEHUU BEIIECTB U
XUMHUYECKUX SABJICHUI (mabmrosieHue, U3MEpEHUE, HKCHEPUMEHT,
MOJICITUPOBAHUE), UCNOIb306ANMb CUCTEMHBIC XUMUYCCKUE 3HAHUS JUTSl TIPUHSITHS
pEIIeHN B KOHKPETHBIX )KH3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIIECTBAMU U MX

IMPUMCHCHUCM;



cpopmuposanHocmy  61A0€HUS CUCMEMOU 3HAHULL O eCMmeCcm8eHHOHAYYHbIX
Memooax NO3HAHUSA — HAOII00EHUU, USMEPEHUU, MOOEIUPOBAHUU, IKCNEPUMEHMeE
(peanvHOM U MbICTIEHHOM) U YMEHUs NPUMEHAMb dMU 3HAHUS,
chopMUpoBaHHOCMb YMEHUs NPUMEHAMb OCHOBHbIE ONepayuu MblCAUMeTbHOU
O0esimenbHOCMU — AHAIU3 U CUHmMe3, CpasHeHue, 000bujeHue, cucmemMamu3ayuro,
8blsI8NIeHUE NPUUUHHO-CTIEOCTBEHHBIX C853eU — 0I5 U3YYEHUsl CEOUICME Geuiecms U
XUMUYECKUX PeaKyutl,

12)cpopmuposannocms ymenuil cobar0oams npasuia TOJB30BAHUS XUMHUYECKOM
nocyAold M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKE IpaBuiIa OOpallleHus ¢
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH IO BBIMOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

13)cpopmuposannocms  ymenuii  nAGHUPOGAMb W GLINOJHANMbL — XUMHYCCKHM
OKCIIEPUMEHT (MIPEeBpAIICHUS] OPraHMYECKUX BEIIECTB TMPH  HATrPEBaHHH,
[OJlyYeHUE OTWIEHAa M H3YYEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIUU
OpraHMYeCKUX BEIIECTB, JeHATypauus OENKOB TNpH HarpeBaHUU, IIBETHHIC
peakuuu OEJIKOB) B COOTBETCTBUU C NpaBUJIaMH TEXHUKH O€30MacCHOCTU MpHU
oOpalieHi C BEHIeCTBaMU W JaOOPaTOPHBIM OOOPYIOBAaHUEM, HPeOCMAB/Isimb
pe3ynbTaThl XMUMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu  ypaBHEHHA
COOTBETCTBYIOIIUX pEaKUUd U @opmyaupoéams BBIBOJBI Ha OCHOBE OTHX
pe3yJbTaToB;
chOpMUPOBAHHOCMb  YMEHUL: CAMOCMOSMENbHO NAAHUPOBAMb U NPOBOOUMb
XUMUYECKUU IKCNEpUMEeHm (NojyyeHue u u3yyeHue COUCms Op2aHuideckKux
gewecms, KAyecmeeHHvle peakyuu yene8o00po008 pa3luuHblX KIacco8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX Beujecms, peuleHue IKCNEePUMEHMAIbHbIX
3a0ay no pAacno3HABAHUIO OP2SAHUYECKUX Gewecms) ¢ COON00eHuemM npagui
be3onacno2o obpawenus ¢ Geujecmeamu U J1ab0pamopHuiM 000PYO0BAHUEM,
Gopmynuposeams yenwv Uccied08aHus, NPeoCmasisaims 8 pasiuiHou opme

Ppe3yniomanibl IKCNEPUMERNA, AHAIUSUpOBAMb U OYEHUBANTb UX ()OCm06€pHOCI’I’lb,'



14)chopmuposannocms  ymeHull  Kpumudecku — AHAIUIUPOBAMb  XUMHYECKYIO
uH(dOpMaIHIO, TIOTyYaeMyto U3 pa3HbIX UCTOYHUKOB (CMMU, UnTepHeT u Ap.);
copmMupo8anHoCcmy  YMEHUl:  OCYWeCmeisiams  YeleHanpaeieHHblil  NOUCK
XUMU4eckou ungopmayuu 6 pasiuyHvlx UCHOYHUKAX (HAYYHAsA U Y4eOHO-HAYYHAs
numepamypa, CMHU, HWnmepuem u Op.), Kpumuyecku  aHAIUUPOBAMDb
XUMUYecKyro  uHgopmayuro, nepepabamvléamv €€ U  UCNOIb308AMb 8
coomeemcmauu ¢ NOCMABIeHHOU YueOHOU 3a0ayell

15) cchopmuposannocme VMeHUll cobooamo npasuia AKOJIOTHYECKHU
LEJECO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENSIX
COXpaHEHUs! CBOETO 3/JI0POBbS U OKPYKAIOIIEH MPUPOIHON CPENbl; 0CO3HABAMb
OMAacCHOCTh BO3JEHCTBUS HA >KUBBIE OPraHU3MbI OMNPEEICHHBIX OPraHUYECKHUX
BEIECTB, IMOHMMasg cmblcn nokazatens [IJIK (mpepenbHON omycTHUMOM
KOHILIEHTpAIlMu), MNOSACHAMb Ha  TNpPUMEpax  CIOCOOBbl  YMEHBIICHUS U
IPENOTBpPAlCHUs] WX BPEAHOTO BO3ICHCTBHA HAa OpPraHU3M  YEJIOBEKA;
AHATUZUPOBAL  YeNlecO0OPA3HOCb NPUMEHEHUs. OpP2aHUYecKux eeujecms 8
NPOMBIULIEHHOCU U 8 ObIMY € MOYKU 3PEHUSL COOMHOULEHUS PUCK-NOJIb3d

16)ans  oOydJaromuxcss ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 30POBBS: YMCHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX MO3HAHWS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

17)ans ciaenbiX ¥ CIA0OBUASIIMX OO0YYAIOIINXCS: YMEHHE HCIIOJIb30BaTh Pelibe(hHO

TOYEUHYIO cucTeMy o003Hauenuii JI. bpaiins s 3anucu xuMmudeckux Gopmy.

B 11 kunacce mnpeaMeTHble Ppe3yJbTaTbl OCBOeHUSI Kypca «OO0mas wu

HEeOpPraHu4YecKasi XUuMHsD> OTPaKAIOT:

1) cghopmuposannocme  npeocmaénenuti: 0~ XUMHYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XUMHH B TIO3HAHWH SIBICHUUN
IpUPOJIbl, B (POPMUPOBAHUH MBILIUICHUS U KYJIbTYpPbI JUYHOCTH, €€

GYHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS pEHIeHUS MPAKTUYECKUX



2)

3)

3a/lady ¥ DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cpeie;

eraoenue CHCTEMOU XHUMHAYCSCKHX 3HAHHMH, KOoTopast BKJIIOYACT:
OCHOBOITOJIAraloIye MOHATHS (XUMUYCCKUM DJIEMEHT, aToOM, u30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOWUTAIM aTOMOB, HMOH, MOJIEKYyJla, MOJb, MOJSPHBIM 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJIECHUS, XUMHUYECKasi CBS3b
(koBaJIeHTHasi, HWOHHAs, METaJUIMYecKas, BOAOPOAHAsA), KpHUCTaNIMUYECKas
pemieTka, TUMbl XUMHUYECKUX PEeaKIuid, pacTBOP, IJICKTPOIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAST JUCCOLUALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOW pEeaKIUM, XHMHYECKOE PAaBHOBECHE; TEOPHUU M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Aucconnanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUs SHEPTUU
P XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM S3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHUSI MPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJYUYCHUH U OC30IIaCHOM HMCIIOJIb30BAHUH BAKHECHUIIINX HEOPTaHUICCKUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN ICSITEILHOCTH YEJIOBEKA;

cospeMeHHble NPe0CMAsleHUss 0 CMPOEeHUU Bewecmea Ha amoMHOM, UOHHO-
MONEKVIISIDHOM U HAOMOJIEKYISAPHOM VPOBHAX, NPeOCmAasienusi 0 MeXAHU3MAax
XUMUYECKUX pearkyull, mepMOOUHAMUYECKUX U KUHeMUYEeCKUX 3aKOHOMEPHOCTIAX
UX NPOMEKAaHusi, O XUMUYECKOM pABHOBECUU, pacmeopax U  OUCNEPCHbIX
cucmemax, axmonocuueckue ceedeHus 0 C8OUCMBAx, cocmase, NOJYYEHUU U
0e30naACHOM UCNONL30BAHUU BANCHEULUUX HEeOP2aAHUYEeCKUX eewecme 6 Ovbimy u
NPAKMUYECKoU  O0esIMebHOCMU — 4ellogeKd,  O00WUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEBA;

chopmuposanHocms yMeHull  8blA8IAmMb XapaKTepHbIE TMPU3HAKU TOHSTHH,
YCmauHaenueams WX B3aUMOCBSI3b, UCNOJIb308aMb COOTBETCTBYIOIIUE TOHSTHUS

IIpu OIMMCaHHUH HCOPraHN4YCCKHUX BCIICCTB n nx npeBpameHHﬁ;



4)

5)

6)

7)

copmMuUpo8anHoCmyb YMEHUU UCHONb308aMb XUMHUYECKYI0 CHMBOJUKY IS
cocTaBiieHHs] (OpMy]l BEIIECTB W YPAaBHEHHM XUMHUYECKUX  PEaKIU;
cucremarndeckyro HomeHkIarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTEIBHBIX
HEOPTraHWYECKUX BellecTB (yrapHblii Ta3, YTJEKHCIbIA ra3, aMMHak, ramcHas
U3BECTh, HETAIlICHAs U3BECTh, MUTHEBAS COMA, TUPUT U JIp.);

chopmuposanHocms ymMeHuu onpedensims BAJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX Pa3IUYHOrO COCTaBa; BUJ XUMHUYECKON
CBSA3M (KOBAJIECHTHAsl, MOHHAS, METAJUIMYECKAs, BOJOPOHAs) B COCAUHEHUSX; THII
KPUCTAJUIMYECKOW PEHICTKH KOHKPETHOrO BEIIECTBAa (aTOMHAas, MOJEKYJISIpHasd,
MOHHAs1, METAJNINYECKasl); XapaKkTep cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

chopmuposanHocms yMeHusi 00BACHAMb 3A6UCUMOCTb CEOUCME euecms Om
8UO0A XUMUYECKOU C8A3U U MUNna KPUCMALIUYECKOU peuemKu, OOMeHHbI U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA308AHUS KOBATIEHMHOU C8A3U;
chopMupo8aHHOCmMsb YMeHUll YCMaHagIueams MPUHAIICKHOCTh HEOPTaHUYECKUX
BEILECTB 10 UX COCTABY K OIMpPEACIICHHOMY KJlacCy/Tpynne coequHeHul (ITpocThie
BEIIECTBA — METAJJIbl M HEMETaJJIbl, OKCHJIbI, OCHOBaHHUSA, KHCIOTHI,
amM(OTepHbIC THIPOKCHUIBI, COJIN);

chopmuposanHocmes yMeHuil: K1accu@uyuposams. HeopeaHuiecKue euwecmaa no
Ux cocmaey; Xumudeckue peakyuu no pasiuidHblM APUSHAKAM (YUCTY U COCMABY
peazupyrowux eewjecms, menjiogomy d¢)gexmy peaxkyuu, usMeHeHUuio cmeneneu
OKUCTIeHUSl 9NeMeHmo8, 00pamuMocmu, Y4yacmulo Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO 8bIOUPAMb  OCHOBAHUSA U Kpumepuu O01a Kidccugurayuu
U3yuaemMblx 6euecms U XUMU4eckux peakyut,

chopmuposanHocms YMeHuli packpuléams CMBICI nepuoandeckoro 3akona . U.
MenneneeBa u 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO byHKUIMY;



8)

9)

chopmMupo8anHoCmy YMeHUll XapaKkmepu3osams 3IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX AeMeHTOB 1—4 mepuoaoB [lepuonnyueckoit cucTeMbl XUMHUYECKUX
anmemerTtoB J[. WM. MenpaeneeBa, MCHONB3ys MOHSATHS «S-, P-, O-3IEKTpOHHBIE
OpOUTANINY, «IHEPTETUYECKUE YPOBHUY»; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COCJUHEHUH MO MEepHojiaM U Tpymnnam
[lepnognueckoi cuctemMbl XuMu4ueckux emeHToB 1. 1. Menneneesa;

«OCHOBHOE U B030VHCOEHHOE dHepeemudecKue COCMOSHUS AmoMay, O00bACHAMb
3AKOHOMEPHOCMU USMEHEHUSl C8OUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHEHULL
no nepuooam u epynnam llepuoouueckoii cucmemst /| U Menoeneesa, sanenmmule
BO3MONCHOCIMU  AMOMO8 IJIEeMEHMO8 HA OCHOBE CMPOCHUs UX IJIeKMPOHHBIX
00010YeK

cpopmuposannocms  ymenuti  xapaxmepuzosamv  (onucwvieamsv)  o0IIUE
XUMHYECKME CBOWCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KIIACCOB;
noomeepicoams CylleCTBOBAaHNUE T€HETUUYECKONW CBA3M MEKIY HEOPraHMYECKUMU
BEILECTBAMH C MIOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIU;
cpopmupoeanHocmy  YMEHUs.  pAcKpuleamv — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyuli  NOCPeOCmM8OM  COCMABNEHUSl  INEeKMPOHHO2O
bananca smux peaxkyull, peaxkyuil UOHHO 20 O0OMeHa NYyMmeM COCMABIeHUs UX
HOMHLIX U COKPAWCHHBIX UOHHBIX YPAGHEHUU, peakyuii cUuopoausda, peaxyull
KOMNieKcoobpazoeanus (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANFOMUHUS);

10) cpopmuposannocmo  ymenusi Kiaccugpuyupoéamv XAMUYECKUE PEAKIHU 10

pa3TUYHBIM MPU3HAKaM (YUCITY W COCTaBY PEarvpyronIuX BEIIECTB, TEIJIOBOMY
b dexTy peakiuu, U3MEHEHHUIO CTETICHEH OKHCIICHUS DJIEMEHTOB, 0OpaTUMOCTH

peaKkiMy, y4acTUIO KaTalu3aTopa);

11)cpopmuposannocmes ymenuti cocmaeisimes YPaBHEHUS PEAKIUN pa3IHYHBIX

TUTIOB; TIOJHBIE W COKpAIICHHBIC YypaBHEHUS peEakluii HOHHOTO OOMEHa,

YUUTBIBas YCJIOBUA, Ipr KOTOPBIX OTH  pCaKIHH UayT a0 KOHIIA,



12)cpopmuposannocms  ymenuu  npogooums  PEAKIHUH,  TOITBEPKIAOIIHEC
KAueCTBEHHBIM COCTAaB pPa3UYHBIX HEOPTaHUYECKUX BEILECTB; PACNO3HABAMb
OTIBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECCKUX
BEIIECTB;

13)chopmuposannocme  ymenuii  packpvléams — CYIIHOCTh  OKHCIIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKITHI MMOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OasiaHca
ATHUX PEAKIIUH;

14) cchopmuposannocme ymenuii 06vACHAMb 3aBHCHMOCTh CKOPOCTH XHMHYECKOM
peakiuu OT Pa3IUYHbIX (AKTOPOB; XapakTep CMEIICHHS XHUMHUYECKOIrO
paBHOBECHS B 3aBUCHMMOCTH OT BHeIIHero Bo3seiicTBus (npunimn Jle [llarense);
cchopmuposannHocme  ymeHus — OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyuli ¢ Y4emom Ux dHepeemudecKux Xapakxmepucmuk, xapaxKmep
UBMEHEeHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3aA8UCUMOCMU OM PAa3IUuyHbIX
Gdaxmopos, a marxdce XxXapakmep CMeUeHUs XUMUYECKO20 PABHOBeCUs NOO
6IUAHUEM GHeuwHUX 8o30eticmeutl (npunyun Jle [llamenve),

15)cpopmuposannocms  ymenuil  Xxapakmepuzoéamv —~ XAMUYECKHE  IPOIECCHI,
JeKAIUe B OCHOBE MPOMBINIJICHHOTO TMOJTYYEHUs CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTHYECKUX MPOOIeMaxX XHMMHUYECKOTO MMPONU3BOJICTBA;
cpopmMupo8aHHoCmy YMeHUs XapaKkmepuz08ams XUMudeckue peakyuu, iexcaujue
8 OCHO8€ NPOMBIUIEHHO20 NOJYYEHU CEPHOU KUCIOMbl, amMMuaxa, oobujue
HAyuYHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, UenecoobpazHOCms NpUMEHEeHUs
HeOp2aHUYecKux 6eujecms 6 NPOMBIULIEHHOCMU U 8 Oblmy ¢ MOYKU 3peHus
COOMHOULeHUSI PUCK-NONb3A;

16) chopmuposannocmev  ymenuii npogooums BBIUUCICHHS C HCIOIb30BAaHHEM
MOHSTHUSI «MaccoBasi J0JIsi BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWIA Ta30B
IPY XUMHUYECKHUX PEAKIUAX, MACChl BEIIESCTBA MM 00BhEMa ra30B IO M3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC HIIN O6T>éMy OIHOI'0 M3 YHACTBYIOIIUX B PCAKIINU



BEIIECTB, TEIUIOBOTO 3 (dekTa peakui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIECTB, MPEBPAILEHUS U COXPAHEHUS SHEPTUH;
copmMupoeaHHocmy yMeHUus npo8oOUMs pacieémul. ¢ UCNONb308AHUEM NOHAMUU
«maccosas 0o Gewecmea 8 pacmeopey U «MONAPHAS KOHYEHMPAYUSL),
maccel gewjecmea Uuiu 00veMa 2asa Nno U3BeCMHOM) KOJIUYECme)y 6eujecmed,
macce unu 06vEMy 00HO20 U3 YYACMBYIOWUX 6 PeaKyuu 6eujecms;, menioso2o
agpgpexma peaxyuu, 3HaueHus 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenouel ¢ U3BECMHOU CMENEeHbio OUCCOYUaAyuU, Maccobl (006vema, Koauyecmed
sewecmsa) NPoOyKma peaxkyuu, eciu 0OHO U3 UCXOOHbIX euecmes 0aHO 8 uoe
pacmeopa ¢ onpedeieHHOl MACCo80U 00el paCmBOPEHHO20 8euecmed Uil OaHo
6 uzdvimke (Umeem npumecu); O00aU BbIXOOA NPOOVKMA pearyuu, 0O0bEMHBIX
OMHOULEHUU 2A308;

17)cchopmuposannocme  ymenuti cobmooams npasuia TONb30BAHUS XHUMHYECKOM
MOCyJI0l U J1abopaTopHbIM O0OPYJOBAaHUEM, a TakKXKe MpaBHiia OOpaIleHHs ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBITOJHEHHUIO J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB;

18)cpopmuposannocms  ymenuil  naaHupogamv U - GbINOJHAMbL — XUMHYECKUH
OKCIIEPUMEHT (pa3loKEHUE MEePOKCHIa BOJOPOa B MPUCYTCTBUU KaTallM3aTopa,
OINpe/eNIeHue Cpeapl PacTBOPOB BEIIECTB C IOMOILIBIO  YHHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUE PA3IMIHBIX (PaKTOPOB HA CKOPOCTh XUMHUYCCKOW PEaKIIHH,
peakiui MOHHOTO OOMEHA, Ka4eCTBEHHBIE peakluu Ha cynbdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS;, PEIICHHE SKCIEPUMEHTAIBHBIX 33]1a4 T10
TeMaMm «Mertamib» U «Hemeramib»y) B COOTBETCTBUM C MPaBUIAMU TEXHUKH
0e30macHOCTH TpU OOPAIICHUH C BEIIECTBAMHU U JTa0OPaTOPHBIM 000PYIOBAaHUEM,
npeocmasiames Pe3yabTaThl XUMHUYECKOTO OHKCIEpHUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmyauposams BHIBOJBI HA OCHOBE

9THX PE3yJIbTaTOB,



CHOPMUPOBAHHOCMb  YMEHUL. CAMOCMOSMENbHO NAAHUPOBAMb U NPOBOOUMb
XUMUYEeCKUll  dKcnepumenm  (nposedenue  peakyuti  UOHHO20 — 0OMeHa;
noomeepoicoeHue  KaueCmeeHH020  COCMABA  HEOP2AHUYECKUX  Beujecms;
onpeoeienue cpedbl PACmMBEOpPO8 BeUecms ¢ NOMOUWbIO UHOUKAMOPOS, U3VHEHUE
GAUAHUSL PA3TUYHBIX (DAKIMOPOB HA CKOPOCHb XUMUHECKOU peakyuu, peuleHue
9KCNEePUMEHMANbHbIX 3a0ay no memam «Memannory u «Hememannwiy) c
cobnooeHuem npasusl 6e30nacHo20 0opauleHus ¢ eewecmeamu U 1aoo0pamopHbiM
obopyoosanuem, Gopmyruposams yeib UCCIe008AHUS, NPeoCmasisiams 8
pasiuunou  opme  pe3yibmamvl  IKChepUMeHmad, AHATUZUPOBATND u
OUEHUBAMDb UX OOCMOBEPHOCHIb,

19)chopmuposannocme  ymenuni  Kpumuwecku — AHAIUUPOSAMDb — XUMHYECKYIO
UH(pOpMAIHIO, IOJYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CMMU, UnTepHeT u ap.);

20) cihopmuposannocmo yMeHul coonr0ams npasuia IKOJIOTHICCKU
LEJIECO00Pa3HOro MOBEAEHUSI B OBITY M TPYAOBOW JAEATEIBHOCTH B LEIAX
COXpaHEHHUSI CBOETO 3J0POBBS M OKPYXKAIOIICH MPUPOIHOW CPeIbl; OCO3HABATh
OIMAaCHOCTh BO3JICUCTBUS HA JKUBBIC OPTaHU3MBl OMNPEACICHHBIX BEIIECTB,
noHumasi cMmeici nokaszatens IIJIK (mpenenbHOM MOMYyCTUMONW KOHLIEHTpALUM),
nosicHAMb Ha TIPAMEpPaxX CIoCcOObl YMEHBIIICHHS U TIPEOTBPAIICHHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA;
chopmuposanHocmes yMeHuil: codIo0ams npasuia NoIb308AHUSL XUMUHECKOU
nocyoou u J1abopamopuviM 000py0osaHuem, 00paAweHUss ¢ BeuleCmeami 6
COOMBEMCmMEUU C UHCMPYKYUIMU NO BbINOJHEHUIO 1AO0PAMOPHBIX XUMUYECKUX
ONbIMOBG, IKOJIOSUYECKU UYeNeco0Opa3Hoc0 nogedeHus 8 Ovimy u mpyoosou
0esimenbHOCMU 8 Yelsax COXPAHEHUS C80e20 300P08bsl, OKPYicarouiell npupooHoll
cpeovl U OOCMUMICEHUS e€ VYCMOUYUBO20 PA38UMUS, OCO3HABAMb ONACHOCHb
MOKCUYECK020 O0eliCMBUsL HA HCUBbLE OP2AHU3MbL ONPEOETIeHHbIX HEeOP2AHUYECKUX
seujecms, nouumas cmvicn nokazamens IIJK (npedenvhoti  donycmumoil

KOHYeHmpayuu), cghopmuposanHocmo VMEeHUU. ocywecmenims



YeneHanpasienHblll NOUCK XUMUYECKOU UHGDOpMAayuu 6 pasiudHblX UCMOYHUKAX
(hayuHas u yuyebHo-Hayunas aumepamypa, CMHU, Humepnem u Op ), kpumuuecku
AHATU3UPOBAL — XUMUYECKYI0  UHGopmayulo,  nepepabamvléams €€ U
UCNOIL308AMb 8 COOMEEMCMBUU C NOCMABIEHHOU YYeOHOU 3a0auell

21)uis  O0ydYarIuXcs C OrPaHUYCHHBIMA BO3MOXHOCTSIMH 37I0POBbS: YMCHUE
MPUMEHATh 3HAHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

22) 1Sl CAeHbIX M CIa0O0BUASINNX OOYYArOIIMXCSA: YMEHHE HCIOJIb30BaTh PEIbe(HO
TOYEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins s 3anucu xumMudeckux Gopmy.
PesynbTaThl 00yueHusi Ha 0a30BOM YpPOBHE OpPUEHTHUPOBAHBI Ha OOIIYIO

(YyHKIMOHATIBHYIO TPaMOTHOCTD, MOJIYYEHUE KOMIIETEHTHOCTEW MJi TOBCEIHEBHOM

KU3HU U o00mero pasButus. PesynpTaThl 00ydeHHST Ha YIIIYOJICHHOM YpOBHE

OpDUEHTHUPOBaHbl  HAa  IIOJIyYEHHE  KOMIIETEHTHOCTEM I MOCIEAYIOLIEH

poQeCCUOHANILHOM ACSITENBHOCTH KaK B paMKax JaHHOM MpeIMEeTHON 00JIacTH, TaK U

B CMEXXHBIX C HEM 00J1aCTAX.
COAEPKXAHHUE YYEBHOI'O IPEJIMETA «XUMMS»

10 KJIACC « OPTAHUYECKAS XUMMUSI» BA3OBbI YPOBEHb

Teopernueckne 0CHOBbI OPraHUYeCKOl XMMUM

[Ipenmer opraHnyYecKkOM XHMHUHU: €¢ BO3HMKHOBEHHUE, PA3BUTUE W 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytiepoBa, e¢ ocHOBHBIE MonoxkeHUsA. CTpyKTypHBbIE (OPMYIIbI
OpraHUYeCKUX BemecTB. ['oMosorus, nsomepusi. XuMU4eckasi CBs3b B OPraHUYECKUX
COEIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kinaccudukamuu opraHudeckux BemiecTB. Homenkiarypa
OpPraHUYeCKUX COCIMHEHUW (cucTemMaTudeckas) U  TpUBHAJIbHBIE  Ha3BaHUS

BAXKHEUILINX IPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



3KCHepI/IMeHTaJ'IBHBIC MCTOAbBI HU3Yy4YCHHUS  BCHICCTB W  HUX HpeBpameHHﬁ:
O3HAKOMJICHUC C 06p3.3HaMI/I OPraHUYCCKUX BCHICCTB U MATCpHUAJIAMHU HAa UX OCHOBC,
MOJACINUPOBAHNC MOJICKYJT OPraHNYCCKUX BCHICCTB, Ha6J'IIOI[eHI/IC H OIIMCaHHucC
ACMOHCTPAOMOHHBIX OIIBITOB IIO IIPCBPAIICHUIO OPraHUYCCKUX BCIOCCTB IIpU

HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAaHUE U TOPCHHE).

Yraesogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYEeCKUW psa. MeraH W dsTaH —
MPOCTECUININE TIPSACTABUTEIM alKaHOB: (U3WYECKHWEe W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHUs), HAXOXJIEHUE B TMPUPOJE, TOJyYeHUE U
MIpUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTHYECKHH psAA. DTWICH W TMPONWICH —
MPOCTEUIINE TPEACTABUTENN AJKEHOB: (PU3UYECKHMEe M XUMHUYECKHE CBOWMCTBA
(peakuu  TUIPUPOBAHMS, TaJOTEHUPOBAHWS, THUApATAllM, OKHCICHUS U
MOJITMMEPHU3AITUH ), TIOTYyYEHNE U TIPUMCHCHHE.

Anxanuensl. byramuen-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakius mnonumepusaiuu). [logydeHne CHHTETHYECKOTO
KaydyKa ¥ pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTHUECKUN Psf. AIETUIICH —
MPOCTEUIINN  TPEACTABUTENh AQJIKWHOB: COCTaB, CTpoeHue, (U3HUYEeCKHue W
XUMUYECKHUE CBOWMCTBA (pEaKIMu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTaIliH,
TOpPEHUs), TOTyYEHNE U TIPUMCHCHHE.

Apenbl. benzoin: coctaB, cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS U HUTPOBAHUS), TOJYUYCHHE U TMPUMEHEHHE. [OJIyOJl:

COCTaB, CTPOCHHUC, d)I/ISI/I‘IeCKI/Ie 1 XMMHYECKME CBOMCTBA (DCaKI_II/II/I TraJJOTCHUPOBAHUA

u HI/ITDOBaHI/Iﬂ) IIOJYYCHHC N TIPHUMCHCHHC. ToKCUYHOCTH ApCHOB. I'eneTuueckas

CBA3b MCXKAY YTIJICBOAOpOAaMM, MPHUHAMJICKAIIUMH K PA3JIMYHBIM KJlacCaM.



[IpuponHbie HCTOYHUKH YTIEeBOAOPOAOB. [IpupoaHbil a3 u momyTHeIE HETAHbIC
razel. Hedtp u e¢ mpoucxoxnenue. CrnocoObl nepepadOTKU He(TH: NEPEroHKa,
KPEKUHT (TepMHUYECKHM, KaTanuTudeckuil), muponu3. Ilpoaykter mnepepaboTku
HETH, MX NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroias u
IPOAYKTBI €T0 EPEPAOOTKH.

OKCHEpUMEHTAIBHBIE METOJbl K3Y4Y€HUs BEIIECTB M HX IMPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMu MIacTMAacC, KayuyyKOB U Pe3uHBI; KoJutekiun «HedTe» u
«YTOIb»; MOJEIUPOBAHUE MOJIEKYJ YIIE€BOJOPOJOB M TaJON€HOIPOU3BOIHBIX;

IIPOBCACHHUC HpaKTI/I‘-ICCKOﬁ pa6OTI>IZ IMOJIYUYCHHC OTHJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3agauu
Boluucnenus mo ypaBHEHUI0 XMMUYECKOM peaklMnH (Macchl, 00beMa, KOIMYECTBa
MCXOJIHOTO BEILIECTBA WM NPOJYKTa pPEaKUUH 10 HU3BECTHBIM Macce, 00beMYy,

KOJIMYCCTBY OJHOI'O M3 NCXOJHBIX BCIICCTB UJIH ITPOJYKTOB peaKHI/II/I).

Kucaopoacoaep:xammue oprannieckue coeAMHEHH s

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJI: CTPOCHUE, (PU3NYECKUE U
XUMUYECKUE CBOWMCTBA (peakUuu C aKTUBHBIMU METAIAMH, TaJIOT€HOBOIAOPOJAMU,
ropeHue), npuMeHeHre. BogopoaHbie CBA3U MEXy MOJIEKyIaMu CIUPTOB. JleiicTBHe
METAHOJIa U ATAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToOMHbI€ CIUPTHI. DTUJIECHTJIMKOIL U TJIMIIEPUH: CTpOEHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJEHCTBUE CO IICJIOYHBIMU METAJUIAMH, KaUYE€CTBEHHAs
peakuuss Ha MHOTOAaTOMHbIE COUpPThI). JlelicTBUe Ha OpraHuM3M 4elOBEKa.
[IpumeHeHue rmueprHa U STUIICHTIIUKOJISL.

deHOo: CTpOeHHE MOJICKYJIbI, (PU3UYECKUE U XMMUYECKUE CBOMCTBA. TOKCHYHOCTh
denona. [Ipumenenne deHoma.

Anpaerunbl 1 keToHbl. Dopmanbaerus, aneTaabIerua: CTpoeHue, Gu3ndeckue u
XUMHUYECKHE CBOWCTBA (pEaklMM OKHUCICHUS W BOCCTAHOBJICHUS, KayeCTBEHHBIC

peaKItn), MOJTyYEHHE 151 IIPUMEHEHHUE.



AHGTOHZ CTPOCHHUC, (1)I/I3I/I‘-ICCKI/Ie 1 XMMUYSCKHE CBOMCTBA (DeaKI_[I/II/I OKHCJICHUA 1

BOCCTaHOBJIeHI/ISI), IMOJYYCHHMC U ITPUMCHCHUC.

OnHOOCHOBHBIE TNpeleabHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAasT M YKCYCHas
KHUCIIOTBI: CTpOEHHE, (PU3NYECKUE U XMMHUYECKHE CBOWCTBa (CBOICTBa, OOIIME IS
KJ1acca KHUCIIOT, peakius dTepuduKaiiim), noiaydyeHue u npumenenue. CteapuHonas u
OJIEMHOBAasA KHUCIJIOTHI KakK MPEICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ACHCTBHE.

Cnoxnble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [lpumenenue xupoB. buonoruueckas poiib
KHUPOB.

YrieBoasl: cocTaB, KiaccUPUKAIUS YTIE€BOAOB (MOHO-, M- U MOJUCAXaPUIbI).
['moko3a — mpocTeMiuii MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbI,
¢usznueckne U XUMHUYECKUE cBOMcCTBa (B3aumozeiictBue c¢ ruapokcuaoM menu(ll),
OKHCJICHHE aMMUAYHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBlieHHE, OpOKEHUE
IJIIOKO3bl), HaxXxOXJEHUE B TMPUPOAE, MPUMEHEHHE, OHOJOrMYecKass  poJib.
dotocuHTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxap03a — NIPEACTAaBUTCIAb AUCAXapHUuA0B, THAPOJIN3, HAXOXKIACHUC B IPHUPOAC U

IIpUMEHEHHUE.

Kpaxman u wnemirono3a kKak NOpupojHble mnoiaumepbl. CTpoeHwe Kpaxmaia |
Heutoao3pl.  du3nyeckue M XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KAueCTBEHHAs PEAKLMs C HOJOM).

OKCNEepUMEHTAIIbHBIE METOJIbl M3Y4Y€HUs BELECTB M UX IpPEeBpaLICHUN:
NpOBEJCHUE, HAOJIOJICHUE M ONMCAHWE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAU€CTBEHHbIE PEaKUUU OJAHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIULEPUHA C
ruapokcugom meau(Il)), anpaeruoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rugpokcunom meau(ll), B3aumoneiicTBue kpaxmasna ¢ HOJIOM);

MPOBEICHUE TPAKTUUECKON paOOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.



Pacuérnbie 3agaun
Brruucnenus 1mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00beMa, KOJIUUeCTBa
HCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa pEaKIuU IO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOT'O U3 UCXOOHBIX BCUICCTB WU IIPOAYKTOB peaKHI/II/I).

A30Tc0)1ep>Kamne OPraHNnvYe€CKMe COCAUHCHN A

Awmunbl. MeTunaMyuH U aHUJIMH: COCTaB, CTPOCHHC, d)I/ISI/I‘ICCKI/Ie U XUMHWYCCKHEC

cBOMCTBA (FrOpEHUE, B3AMMOJIENCTBHUE C BOJIOU M KUCIOTAMMU).

AMHWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYecKue coequHeHus. Du3ndeckue u
XUMUYECKUE CBOICTBA aMUHOKHUCIOT (Ha TIpuMepe TIulUHA). buoioruueckoe
3HAY€HUE aMUHOKUCIOT. [lenTuasbl.

benkn kak TpupoNHBIE BBICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuyHasi,
BTOPUYHASsT M TPETHYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IeHATypalys, KAYeCTBCHHbIC PEAKIIUU Ha OCIIKHU.

OKCIEpUMEHTAIbHBIE ~METOJbl HU3YYEHHUsSI BEHIECTB W UX MpPEeBpallcHUM:
HaOJIIOZICHUE W OIKCAaHUE JIEMOHCTPAI[MOHHBIX OMBITOB: JEHATypalusi OEJIKOB Mpu

Harp€BaHWH, IBETHBIC pCAKIINH OCJIKOB.

BbicokoMouiekyJIsipHbIe COeUHEHUS

OCHOBHBIE TIOHSTHSI XMMHHM BBICOKOMOJEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMUHU, CPEAHSS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUA —
MOJIMMEpU3AIUS U MOJTUKOHEHCAIUS.

[InacTMaccel (HOJII/IBTI/IJ'ICH, IMOJHUIIPOIMMIICH, ITOJHMBUHHWIXJIOPU, HOJ'H/ICTI/IDOJ'I).

HarypanapHblii W CHUHTETHYECKHME Kavaykh (OVTaIMEHOBBLIU, XJIOPOIPEHOBBLIM U

U30MPEeHOBLIN). BosokHA: HaTypajabHBIE (XJIOIOK, INEPCTh, INENK), MCKYCCTBEHHBIE

(arleTaTHOE BOJIOKHO, BHCKO3a), CHHTETHUYECKHE (KampoH M JaBCaH).




OKCIEepUMEHTAIbHBIE METOJIbI HM3yYeHHsS BEIIECTB W WX IPEBPAIICHUIA:
O3HAKOMJICHHE C 00pa3laMH MNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJJacTMAce,
Kay4qyKOB.

MexnpeaMeTHble CBSI3U

Peanmzanust MexxnpeaMETHBIX CBS3EH IPU M3YYEHWH OpraHudecKod Xxumuu B 10
KJIaCCE OCYIIECTBIISIETCA Yepe3 HMCIOJIb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U TOHSATHUM, SBISIOMIUXCS CUCTEMHBIMHU IS OTACIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIC TIOHSTHS: SBIICHHE, Hay4dHBbIH (akT, TUroTesa,
3aKOH, TEOpHs, aHAIW3, CHUHTE3, KiaccU(PUKalus, MEePUOJUYHOCThH, HAOIIOJICHUE,
M3MepeHre, IKCIIEPUMEHT, MOACITUPOBAHHE.

dusuka: MaTepusi, YHEPrus, Macca, aTOM, AJIEKTPOH, MOJICKYJIa, dHEPreTUUCCKUMA
YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3UUYECKUE
BEJIMYUHBI U STUHULIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Owuocdepa, 0oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTUBHbIE BelmiecTBa (OCJKH, YIJIEBOIbI, KHUPHI,
(bepMeHTHI).

I'eorpadms: MuHepanbl, TOpPHBIC IOPOJBI, IOJIE3HBIE HMCKOIIaeMbIe, TOILIUBO,
pECYpCHI.

TexHoJIOTus: TUIIEBBIC TPOIYKTHI, OCHOBBI PAIlMOHATIBLHOTO TUTAHUS, MOIOIIIHAE
CpeACTBa, IEKapCTBEHHBIC U KOCMETHYECKHE MpenapaThl, MaTepHAIIbl U3 UCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHHUYECKAS XUMUS» YTIJIYBJIEHHBIN YPOBEHD

Teopernyeckre 0CHOBBI OPraHUYECKON XUMUM

[IpeameT W 3HAYEHHE OPTraHUYECKON XUMUU, MPEACTaBICHHE O MHOTO00pa3uu

OpPraHU4Y€eCKUX COCIMHECHUU.



DJEeKTPOHHOE CTPOEHHE aTOMa YIJepojia: OCHOBHOE M BO30YKICHHOE COCTOSHUS.
BasleHTHBIE BO3MOXKHOCTM aToMa yriepoja. XHMHUYECKass CBS3b B OpPraHUYECKUX
COeTUHEHMSIX. TUmbl THOPUIN3AIMU ATOMHBIX OpOuTanei yriepoga. MexaHU3MbI
oOpa3oBaHMsI KOBAJIEHTHOM CBs3M (OOMEHHBI W JOHOPHO-aKUENTOPHBIN). Tumbl

NEepeKphIBaHUS aTOMHBIX opOuTanei; 6- u m—cBa3u. OuHapHasi, 1BOMHAA U TpOitHas

cBa3b. CrnocoObl pa3pbiBa CBS3€M B MOJIEKyJIaX OpraHudeckux BemecTB. [lonsatue
0 CBOOOJTHOM pajukalie, Hykiieoduie u anekTpoduie.

Teopus cTpoeHusi opranndeckux coenunenuii A. M. BytiepoBa U coBpeMEeHHbIE
MPEACTABICHUS] O CTPYKTYpPE MOJIEKYJ. 3HAUYEHHE TEOPUH CTPOCHUS OPTaHHMYECKUX
coeuHeHU. MonekynsipHble U CTPYKTypHbie (Gopmyibl. CTpyKTypHBIE (HOPMYJIIbI
Pa3IUYHBIX BUJIOB: pa3BEPHYTAsl, COKpAIICHHAS, CKEJICTHASI.

N3omepusi. Buapl nzomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIE AG(HEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3(PPEKThI).

[IpeacraBinenne o KIaccuPUKalMd  OPraHUYECKUX BemiectB.  llonsThe
o ¢yHKIHOHAIBHOM rpymme. ['omomorus. I'oMonornueckue psaapl. CucreMaTuiecKas
HOMeHKIatypa opranuueckux coeauHernii (IUPAC) u TpuBuaibHBIE Ha3BaHUS
OTJICTLHBIX TIPEICTABUTEIICH.

OcobeHHoct M KiaccUUKALMs OpraHMYecKux peakuuid. OKUCIUTENbHO-
BOCCTAHOBUTEJIHHBIC PEAKIIUUA B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHsS BEIIECTB M WX [PEBPAILICHHI:
O3HaKOMJIEHUE C 00pa3liaMi OPraHMYECKHX BEILECTB U MaTepuajiaMu Ha UX OCHOBE;
OTBITHI IO TMPEBPANICHUIO OPTraHUYECKUX BEIIECTB IMPU HArpeBaHuu (TUIABJICHUE,
oOyriMBaHWE€ W TOPEHHUE); KOHCTPYMPOBAHHUE MOJIETIEH MOJIEKYJl OPraHUYeCKHX
BEILECTB.

YrieBoaopoasl



Anxanpl. ['oMoyormueckuii psin  ankaHoB, oOmas ¢opMmyia, HOMEHKIATypa
M M30MEpHs. DIEKTPOHHOE M HNPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIN AlKaHOB, Sp -

ruOpuan3aIms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. Kondopmepsl. dusznyeckue

CBOIMCTBA AJIKAaHOB.
XHUMHYECKHE CBOMCTBA AJIKaAHOB: PCaAKIINU 3aMCIICHUAI, HN30MCpHU3alInu,

JNErUAPUPOBAHMS, LMKIU3ALUKU, MHUPOIU3d, KPEKUHra, ropeHus. lIpencrasiieHue o

MEXAaHM3ME PEAKLIMK PaJIMKAILHOIO 3aMEILICHMS.

Haxosxnenue B npupoje. CriocoObl MOJIy4eHUs U TPUMEHEHUE aJIKaHOB.
Huxnoankanel. O6miast gopmyna, HOMeHkIaTypa W uzoMepus. OcoOeHHOCTH
CTPOCHHUSA M XUMHUYECKUX CBOMCTB MabIX (IIMKJIOMPONAH, IUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) MUKIoaNKaHOB. CriocoObl MOMy4YeHHS] U MPUMEHEHHE
[IUKIIOATTKAHOB.
Ankenbl. ['oMonormdeckuil psii aidkeHOB, oOmas QopMyina, HOMEHKIATYpA.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ aJKEHOB, SP THOPHAU3ALH

aTOMHBIX OpOuTajeil yrieposa, 6- U n—cBsa3u. CTpyKTypHasi U reoMeTpudeckas (Iuc-

TpaHc-) nzoMepusi. Duznyeckre CBOMCTBA AJIKEHOB.
XUMHUYECKHE CBOWCTBA: PEAKIMU NPUCOCAUHECHUS, 3aMEIICHUS B (-TIOJOXKCHUE

IIPU JBOMHOM CBSI3M, MOJIMMEPHU3ALNHA U OKUCIEHHUs. [IpencTaBiieHHE O MEXaHU3ME

peakimu __ DJIEeKTpOohUIBLHOTO  mpucoenuHeHnus.  [IpaBmio ~ MapKkoBHHKOBA.

KauecTBeHHbIE peakiuy HA ABOMHYIO CBSI3b.
CnocoObI Moay4YeHus: U MPUMEHEHUE aJIKEHOB.

Anxanuensl. Kiaccudukanus ankaaueHOB (COMPSKEHHBIC, W30JIUPOBAHHBIC,

KyMyJIupoBaHHble). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMICTB
CONPSKEHHBIX AUEHOB, 1,2- n 1|, 4npucoenunenue. [lonumepusamus CONpsKEHHBIX

JHUCHOB. CriocoObI MOJIYYCHUA U IIPUMCHCHUC AJIKAJIMCHOB.



Ankunbl. ['oMonoruueckuil psifi alkuHOB, oOmas ¢opmysia, HOMEHKIATypa
U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKHMHOB, SP-
ruOpuan3alys ATOMHBIX opOuTaneil yriepoaa. @u3nyeckre CBOMCTBA aTKUHOB.

XuMU4ecKue CBOIICTBA: peaxkuuu IPUCOETNHEHNS, JUMEpU3aluu
U TpUMEpU3alK, OKUCIeHNUs. KUcIoTHbIE CBOMCTBA JIKUHOB, UMEIOIIMX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMU HA TPOUHYIO CBA3b.

CnocoObl NOJy4YeHUs U IPUMEHEHHE aJIKUHOB.

ApoMaTtudeckue yrieBolopoabl (apeHsl). I'omosorndyeckuil psa apeHoB, oOIas
(dbopmysna, HOMEHKIIATypa U U30MEPHSL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH3o0J1a. HDaBI/IJIO APOMATHUYHOCTH, IIPUMCPBL APOMATHYCCKUX

coenrHeHur. u3nyeckne CBOMCTBA apPEHOB.

XVWMHUYECKHE CBOMCTBA OEH30Ja U €ro TOMOJIOTOB: pEaKIUU 3aMEeIlEeHUS
B OCH30JIbHOM KOJIbLIE M YIJIEBOJAOPOJHOM pajauKalle, PEeaKUMU MPUCOCAUHEHHUS,

OKHCJICHHUC T'OMOJIOI'OB OeH3071a. [IpeacraBiaeHue 0  MCXaHHW3ME peaKIuu

IeKTpomIbHOTrO 3amemieHud. llpencraBieHne 00 OpHEHTHPYIOLIEM JE€HCTBUU

3aMecTuTeNed B OEH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPaJuKajoB,
KapOOKCUIIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYTIIbl, AaTOMOB I'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupoa.

CnocoObl NOMy4YeHUs U NPUMEHEHHE apOMATHYECKUX YTIIEBOAOPO/IOB.

[Ipupoausiii ra3. [lonyrasle HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxkaeHue.
KameHnHblii yrosib 1 IpOayKThI €ro IepepadoTKy.

CnocoObl  mepepaboTku  He(pTU:  MEpPeroHka, KpPEeKUHr  (TEPMUUYECKUH,
KaTaJIuTU4YeCKuil), pudopMuHr, nuponus. lIpoaykTel nepepaboTku HePTH, HX
PUMEHEHNE B IPOMBILUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEKTPOHHOE  CTPOECHHE TAJOrCHNPOU3BOJIHBIX  YIJIEBOAOPOAOB. Peakuuu

3aMCIICHUA rajJorcta Ha THAPOKCOIrpyIIny, HUTPOI'PVIIILY, NHMaHOI'PVIIILY,

aMuHOrpyImmy. /[eicTBre Ha TajJore€HIPOU3BOAHBIE BOJHOTO U CHUPTOBOTO pacTBOpa



menoun. B3auMOaelCcTBUE OUrajiOreHAJIKaHOB C MarHueM W IMHKOM. lloHATHE O

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonb3oBanue TaJIOT'CHIIPOU3BOIHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE M IPU CUHTE3€ OPTaHUICCKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METObl U3yUEHHUS BEIIECTB U WX MPEBPAILLCHUMN;; U3yYCHHE
(GU3HYECKUX CBOKMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTDH), KAUECTBEHHBIX pPEaKIUi
YIIEBOIOPOAOB Pa3IMUHbIX KJaccoB (0OeciBeyMBaHUE OPOMHOM HIIM MOJTHOUM BOJIBI,
pacTBOpa TIepMaHTaHaTa Kajus, B3aWMOJICHCTBHE alleTWIEHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)); kauecTBeHHOE OOHApyKEHHE Yyriepojaa U BOAOpoja
B OPraHMYECKWX BEIIECTBAaX; IIOJyYeHHWE OTWJICHA M W3YYCHHE €ro CBOMCTB;
o3HakoMJieHue ¢ KoJutekiuamu «HedpTtb» u «Yromb», ¢ oOpasimamu IutacTMmacce,
Kay4qyKOB U PE3UHBI; MOJIETTUPOBAHNE MOJICKYT yTIEBOIOPOIOB
Y TaJIOTEHIIPOU3BOAHBIX YTIIEBOAOPOIOB.
Kucaopoacoaepxaime oprannyeckKue coeJuHeHUs

[IpenenbabIe OHOATOMHBIC CTUPTHL. CTPOCHHE MOJIEKYJ (Ha MpUMEpe MeETaHoJa
u otanona). ['omonorudeckuit psia, obmas ¢opmysna, H30Mepus, HOMEHKJIATypa
u kinaccudpukamnus. Pu3nuecKkre CBONCTBA MPENEIbHBIX OIHOATOMHBIX CIHUPTOB.
Bomopoansie cBs3u MEX Ty MOJIEKYIaMHU CITUPTOB.

XVMHUYECKHE CBOWCTBA: PEaKIUHW 3aMEIICHUS, JCTUAPATAIMH, OKHCICHUS,
B3aUMOJICCTBME C  OpPraHWYECKMMH W HCOPTAaHWYECKHMMH  KHCJIOTAMH.

ITpencraBieHre 0 MEXaHU3ME PEAKIIMU HYKICOMMILHOTO 3aMenieHrusa. KauecTBeHHas

peaknusi Ha OJHOATOMHBIC CHUPTHI. [[eficTBHE dTaHOJa M METaHOJa Ha OpPraHU3M
yenoBeka. CriocoObl MOJyYeHUST U MPUMEHEHHE OHOATOMHBIX CITUPTOB.

IIpocteic »dupbl, HOMeHKIaTypa u u3oMepusa. OcoOeHHOCTH (U3NUSCKHUX
Y XUMHUYECKUX CBOMCTB.

MHoroaToMHbI€  CIIUPTHl —  OTWJICHIJIMKOJIb W INMIepuH.  Du3nyeckue
1 XMMHUYECKHE CBOWMCTBA: PEAKIIMU 3aMEIICHHS, B3aMMOJICHCTBHE C OPTraHUYCCKUMHU

N HCOPTraHNMYCCKHUMH KHCJIOTaMH, KaUCCTBCHHAA pCaKIusd Ha MHOIOATOMHBIC CITMPTEI.



HeiictBue Ha opranu3M yenoBeka. (CnocoObl TOMYyYEeHHST W NPUMEHEHUE
MHOTOATOMHBIX CIIUPTOB.

@®enosr.  CrpoeHME  MOJIEKYJbl,  B3aUMHOE  BIMSHHE  TUAPOKCOTPYMIIbI
u OeHzonpHOTO sAnpa. dusnyeckue cpoiicTBa (peHoma. OCOOEHHOCTH XMMHUYECKUX
cBoiicTB (penona. KauecTBeHHble peaknuu Ha ¢eHosn. TokcuuHocTh  (eHoua.
Crioco0b1 monyueHus u npuMeHenne ¢pexomna. GexonpopmanbaeTuaHas CMOIA.

KapOoHuiabHbIE COEUHEHMS] — aJbAETUABl U KETOHBL. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKHE PAIbI aNbACTUIOB M KETOHOB, OOIIas
dopMyna, u3zomepus U HOMEHKIaTypa. Pusznueckue CBOICTBA  albJETUIOB
Y KETOHOB.

XVWMHYECKHE CBOICTBA albJACTHIOB M KETOHOB: pPEAKIHMH MPUCOCAUHEHUS.

[IpeacraBaeHUe O MEXaHU3ME  PEaKLUU HVKHeOd)I/IHBHOT O  TIIPpHUCOCAMHCHU.

OxuciieHHe anbJeru/IoB, KayeCTBEHHbIE peakuuu Ha anbaerugbl. CrnocoObl
IIOJIyYEHHMs U IPUMEHEHUE alIbIEIUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHCIOTHI. (OCOOEHHOCTH CTPOECHMS
MOJIEKYJT KapOOHOBBIX KuCIOT. M3omepuss 1 HOMeHkIaTypa. PU3NYECKHe CBOICTBa
OJTHOOCHOBHBIX TMpEEeIbHbIX KapOOHOBBIX KHUCIOT. BomopomaHbie CBSI3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.

XVWMHUYECKHE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHU, PEAKIUU
C YYaCTHEM YIJIEBOAOPOAHOTO paguKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHON KHUCIIOTHI.

ITonsatue o IMPON3BOAHBIX Kap6OHOBLIX KHCJIOT — CJOXXHBIX 3(1)I/Ian, AHTHUApHUAAX,

TAJTOIrCHAHIUApHUAaX, aMuaax, HUTpUJIax.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIbHBIX
1 apOMaTHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBureny BEICIIMX KapOOHOBBIX KUCJIOT: CTEApUHOBASI, TAJIbBMUTHHOBAS,

OJICMHOBA:A, JJMHOJICBAsA, JMHOJICHOBAA KHCJIOTEIL. CniocoOBbI MOJIYUYCHUA U IIPUMCHCHUC

KapOOHOBBIX KHCJIOT.



Cnoxusie >¢upsl. ['oMmomornueckuit psin, oOmas  ¢gopmyna, H30Mepus
U HOMEHKJaTypa. PuU3NUecKUue U XMMUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIIOU
U IIEJIOYHOU CpeJie.

XKupsl. Crpoenue, ¢uznyecKue U XMMHUYECKHE CBOICTBA >KMPOB: THUIPOJIU3
B KHUCJIOW U 1IeJI04HOM cpeae. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPKAILIUX OCTATKU
HETIPEIEIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOJE.

MpL14 KaK coM BBICHIMX KapOOHOBBIX KHCIOT, MX Motolee aeiicteue. lloHarue

O CMHTCTHYCCKHUX MOIOIHNX CPCACTBAX (CMC)

OO011ast xapaKTepUCTHKA YIJIEBOIOB.

Knaccudukanus yrneBogaoB (MOHO-, IU- U TIOJIMCAXaPH/IbI).

MoHocaxapuapl:  TIIIOKO3a, dpykTO3a, rajaKTosa, pubo3a, JIE30K-
cupubo3a. duznveckue CBOICTBa Y HaXOXKJICHHE B MPUPOJIC.

®otocunte3. Onruueckas H30MCpHIL. KOJ’IB‘-I&TO-HGHHEUI TayTOMCpHA Ha IIPHUMCPC

MOJICKYJIBI TTIFOKO3bI, MPOSKIIUK Xeyopca, o, B -aHOMCPHbI I'TIOKO3bI.

XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUH C YYaCTUEM CIIMPTOBBIX U AJIbICTUIHON
Ipynn, CHOUPTOBOE W MOJIOYHOKHCHOE OpoxkeHue. IIpumeHeHue TIoKO3bl, €¢
3HAYEHHUE B KU3HENEATEIbHOCTH OpraHu3Ma.

Jucaxapuapl:  caxaposa, MaJIbTO3a Y JIAKTO3a. BoccranasnuBaromue
Y HEBOCCTAHABJIMBAKOIINE aucaxapuabl. [wmaponns aucaxapunoB. HaxoxxneHwue
B IPUPOJIE U IPUMEHEHNE.

[Tonucaxapuapl: Kpaxmall, TIIMKOT€H W Leurono3a. CTpoeHue MaKpOMOJIEKYJI
Kpaxmasa, IJIMKOreHa U [eJuTro103bl. du3ndyeckre cBOKWCTBA KpaxMalla U LEJUTFOI03BI.
XUMUYECKUE CBOMCTBA Kpaxmania: THAPOJIW3, KA4eCTBEHHAs PEAKUHs C HOJOM.
XUMHYECKHE CBOMCTBA LIEJUIIONIO3bI: THUAPOJIN3, IMOIYYeHHE 3(UPOB LEIJUTIOJIO3BI.
[TonsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIM MIEIK).

OKCNEepUMEHTAIbHBIE METOJIbl M3y4Y€HUs BEIIECTB M HX MPEBpPAILLECHUN:
pPacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJECHCTBHE ATAHOJIA C HATPHUEM,

OKHCJIEHHE STUJIOBOTO CIIUPTA B aJIbJIETH]] HA PACKAJICHHOW MEIHOM MPOBOJIOKE;



OKHCJICHHE JTUJIOBOTO CIHUPTAa AUXPOMATOM Kajiusi (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB); KA4YE€CTBEHHBIE pPEAKIMU Ha albJeruabl (C THUIPOKCUIOM
nuammuHcepeopa(l) u rugpoxcugom Menu(Il)); peakuus rauiepuHa ¢ THAPOKCUAOM
menau(Il); xumMuyeckre CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa TIIOK03bI ¢ Tuapokcuaom Menu(ll); B3aumonericTBie Kpaxmasia ¢ HOJIOM;
pEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «CrupThl U GeHob. «KapOoHOBBIE
KUCIOTHI. CII0KHBIE YPUPHD».

A30Tcoaep:Kalue OpraHudecKue coeIuHeHns!

AMHHBI — OpraHMYECKHE TMPOU3BOAHBIE amMmuaka. Kiaccudukaius amMUHOB:
anudaTUUecKue U apOMaTHUUECKUE; NTEPBUYHbBIC, BTOPUYHBIC U TpeTUuHble. CTpoeHue
MOJIEKYJ, oOmias ¢opMyia, H30MEpHsi, HOMEHKJIaTypa U (U3UYECKHUE CBOWCTBA.
XuMHuueckoe  cBoiicTBa  anuaTUYeCKUX  aMHMHOB:  OCHOBHBIE  CBOWCTBA,
ANTKWINPOBAHNE, B3aNMOJICUCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM KucioTo. Conn
ATKWJIAMMOHHUSL.

AHWIMH — MPEICTAaBUTEIb AMUHOB apoMaThdeckoro psaa. CTpoeHHe aHWIWHA.
B3anMHoe BiusiHEE TPyHI aTOMOB B MOJIeKyJie aHuiInHA. OCOOEHHOCTH XUMHUYECKHUX
CBOWCTB aHWJIMHA. KaueCcTBEHHbIE peaKIU HA aHUJIVH.

CnocoObl mojydeHus: W mnpuMmeHeHue anudarudyeckux amMuHoB. I[lomyuenwue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. Homenkiarypa u uzomepus. OTAelbHbIE MPEICTABUTENN O-

AMHMHOKMCJIOT. TJIMIIUH, aJIaHUH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJIYTAMHWHOBAA KHCJIOTA,

JIU3HUH, ITHMCTCHH. OnTtuueckas H30MCPpHUA  aMHUHOKHUCIIOT. D-u | -aMHMHOKHCJIOTBHI.

dusuueckre CBOWCTBA aMHWHOKHUCIOT. XUMHWYECKHE CBOWCTBA AMHHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCTMHEHUH, peaKius MOJUKOHACH AU, 00pa30BaHKe
MEeNTUIHON CBsI3U. buosormdeckoe 3HaYeHHE aMUHOKHUCIOT. CHHTE3 W THUIPOIHU3

ICIITUAOB.



benku xak mnpuponueie monuMmepsl. [lepBuuHas, BTOpUYHAS W  TpPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBa OEJKOB: THIPOJIN3, JACHATYypalus,
KAueCTBEHHbIE PEAKI[MU Ha OEJIKU.

[lonsiTue 00 4A30TCOACPIKAITNX I'CTCPOLHUKINICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M NYPUHOBBIC OCHOBaHHUsS. HyYKJIEHMHOBEIC KHMCIOTBI: COCTAaB,

CTPOCHUC 1 OMoJIoruyecKas POJIb.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEUIECTB U UX MPEBpaAICHUNA:
pacTBOopeHHe O€JIKOB B BOJE; JCHATypauus OEJKOB IPH HArpeBaHWU; IIBETHBIC
peakiuu Ha OCJIKU; PellIeHHe HKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTcoaepKale OpraHuYeCcKUEe COCNMHEHUs» U «Pacrmo3HaBaHHE OPraHUYECKUX
COCITMHECHUI.

BbicokoOMOJIeKYJISIPHbIE COEIMHEHUS

OCHOBHbBIC TIOHATHSI XHUMHU BBICOKOMOJICKYJIAPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALNU, CPEAHSASA MOJICKYJsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —

nmojmMepun3aisa W IMOJUKOHACHCAIHA. HDGI[CT&BH@HI/IC O CTCPCOPECIVIIPHOCTHU

u H&HMOHGKVHHDHOfI CTPYKTYPC NOJUMCPOB, 3ABUCUMOCTD CBOMCTB IIOJJUMCPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHMA.

ITonmumepuble  Marepuansl.  [ImactmMacchl  (HOJMATWIIEH,  MOJUIIPOIIMJIEH,
MOJIUBUHWIXJIOPU,  THOJUCTUPOJ,  MOJUMETWIMETAKpWIAT,  MOJUKAapOOHATHI,
MoJIMATUIICHTEPEePTaNAT). Y THIM3AIMS U iepepadoTKa IIIacTUKA.

DnacToMepbl: HAaTypaJibHBI KaydyK, CHUHTETUYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BonokHa: HarypanbHble (XJIOMOK, IIEPCTh, IICNK), HMCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH ).

[Tonumepsl cnenuaJbHOrO Ha3HAYCHUS (Te(bJ'IOH, KEBJIAP, 3JCKTPOINPOBOAAIINC

IIOJIMMCPBI, 6I/IOD a3JjiaraCMbIC HOHI/IMeDBI) .




OKCHEpUMEHTAIIBHBIE ~METOJbl HM3yYEHHs BEIIECTB W HMX MPEBPAILECHUI:
O3HaKOMJIEHHE C 00pasllaMy IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB; pEIIEHUE SKCIEPUMEHTANbHBIX 3agad 1o TeMe «Pacrno3HaBanue
IUIACTMACC U BOJIOKOHY.

PacuéTHble 3a1a4n

Haxoxaenne MonexyasipHON GpOpMysIbl OPraHu4ecKoro COSIUHEHHSI TI0 MaCCOBBIM
J0JISIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB; HaXO0XKJIECHUE MOJIEKYJISIPHON (OPMYJIbI
OpraHUYEeCKOro COEAMHEHUs MO0 Macce (00bEMy) MPOAYKTOB CropaHus; IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) NPOAYKTOB PEAKUMU W/WUIU HUCXOTHBIX
BELIECTB; YCTAHOBJIEHUE CTPYKTYpPHOH (OpMyJibl OpPraHMYecKOoro BEIIEeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOWCTB WJIA CIOCOOOB MOJYYEHUS; ONpENEICHUE AO0JU
BBIX0/Ia POAYKTA PEAKLUU OT TEOPETUYECKH BO3MOKHOTO.

MesknpeaMeTHbIE CBA3U

Peasmzannst MeXNpeaIMETHBIX CBS3€M IIPU H3YyYEHUM OPraHUYECKOM XUMHH
B 10 kiacce ocCylIeCTBIIIETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX [IOHATHI, TaK U MOHATHHA, IPUHATHIX B OTAEJIBHBIX PEIMETAaX €CTECTBEHHO-
Hay4HOT'O LMKIIA.

OO0mre ecTecTBEHHO-HAyYHbIE NOHSTHUS: SIBJICHUE, HAy4HbId (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTe3, Kiaccudukanus, HaOIOAEHHE, H3MEPEHHE,
AKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHHME.

@dusukKa: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SJHEPTETUYECKUN
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, (PU3MUECKUE
BEJIMYMHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorusi:  kineTka, opraHusM, O3KOcHUCTeMa, Owmocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(QHBI U TeTepoTpodHBIA TUIl NUTaHUS, OpOKEHUE,
(dboTocuHTE3, ABIXaHUE, OCTKU, YIIIEBOIbI, )KUPBI, HYKIEMHOBBIEC KUCIOTHI, PEPMEHTHI.

['eorpadus: MIOJIE3HBIE VICKOIIa€MBIE, TOILUINBO.



TexHonorus: IMUIICBBIC TIPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O IMHTAHWUA, MOKOHIHC

CpcacCTBa, MATCPpHUAJIbI U3 HCKYCCTBCHHBIX U CHUHTCTUYCCKHNX BOJIOKOH.

11 KJIACC «OBIIAA N HEOPTAHUYECKAA XUMMUA»
BA30BbII YPOBEHbD
Teoperuyeckne 0CHOBBI XMMHH

XUMHUYECKUN 3JIeMEHT. AToM. Slapo atoma, M30TOmbL. DIEKTpOHHAas 00O0JIOYKA.
DHepreTUUeCcKre YpPOBHH, TOAYPOBHHA. ATOMHBIE opOHWTanu, S-, P-, O-dJI€MEHTHI
OcoOeHHOCTH pacrnpesiesieHusl JIEKTPOHOB MO OpOUTaNIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(UTYpallKs aTOMOB.

Ilepnonnyeckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKHUX diemeHToB [1. U.
MenneneeBa. Cps3p nepuoanyeckoro 3akoHa U llepuogmueckoil  cuctemsl
xuMuueckux sneMmeHToB . M. MenzaeneeBa ¢ COBPEMEHHOW TEOpHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHUYECKHX JJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB M0 IPYIIAaM U NEeprojiaM. 3HaYEHHUE
MIEPUOANYECKOrO 3aKOHA B PA3BUTUH HAYKHU.

Crtpoenue BemiecTBa. XMMHUYECKasi CBSI3b. BHUJIbI XUMHUYECKOHM CBSI3M (KOBAJIEHTHAsS
HEeNoJIsIpHasl M TOJIsIpHasi, WOHHAs, MeTajuindeckas). MeXaHu3Mbl 00pa3oBaHUS
KOBAJIEHTHOM  XMMHYECKOM CBSI3M (OOMEHHBIA ©  JOHOPHO-AaKIENTOPHBIM).
Bonopoanas cBsA3b. BajneHTHOCTb. DIIEKTpOOTpULATENBHOCTh. CTENEHb OKHUCIIEHUS.
MoHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMUYECKOU PEIICTKHU.

[lonsiTe 0 AucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBas TOJISI BEIIIECTBA B pacTBope.



Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkmaTypa HeOpraHWYEeCKUX
BeleCTB. ['eHeTMYecKkas CBs3b HEOPraHMYECKUX BEUIECTB, NPHUHAMIEKAIMX K
Pa3IMYHBIM KJIACCaM.

Xumnyeckas peakuus. Knaccupukanus XUMHUUECKUX peaKIUi B HEOPraHUYECKOM
U OPraHUYECKOW XMMHH. 3aKOH COXPAHEHHUs MAacCChl BEIECTB; 3aKOH COXpPAHEHUS U
MIPEBPAILECHHS SHEPTUH MPU XUMUYECKUX PEAKIIUIX.

CKoOpocTh peakiuu, €¢ 3aBUCUMOCTh OT pasIu4HbIX (akTopoB. OOpaTuMble
peakuuu. XuMH4YecKoe paBHoBecue. DakTopbl, BIHAKOIIME HAa COCTOSHHE
xuMudeckoro pasHoBecus. [Ipunnun Jle larense.

Onexrponurnyeckas auccounanusa. CuiibHble U cialble anekTponauTsl. Cpena

BOJIHBIX pPaCTBOPOB BCIICCTB: KHCIAA, HeﬁTpaHBHaH, mejioyHasd. [lonsiTHEe o0

BOJOPOJHOM II0KAa3aTeCJIC (DH) pPacTBoOpa. PeaKI_[I/II/I WOHHOT'O OOMEHa. FI/IQQOJ'II/IB

HEOPraHMYCCKUX U OPraHMYCCKHUX BCIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. IloHaTHe 00  3iekTponmse

pacmaaBoOB U paCTBOPOB coJic. [IpuMeHeHNE AJICKTPOIr3a.

OKCIEpUMEHTAIbHbIE METOAbl HM3Y4YEHHS BEIIECTB M HMX [PEBPAILICHHIL:
neMoHcTpanus Taonui «llepuogumdeckas cucremMa XuMuueckux siemeHtoB JI.U.
MenneneeBay; W3yuyeHHE MOJEIEH KPUCTAUIMYECKUX PEIICTOK; HaOJIoACHUE W
OMHCAaHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3jIOKEHHE TMEPOKCUA
BOJIOPOJA B MPUCYTCTBUHU KaTAJIM3aTOPa, ONPEICICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAILHOTO WHJMKATOPa, PEAKIIMd HOHHOTO OOMEHA); MPOBEICHHUE
MpaKkTU4YECKON paboThl «BnusHue paznuyHbix (aKTOPOB HA CKOPOCTh XUMHYECKOM

peakuum».

Pacuérnble 3axaun
PacueTpl Mo ypaBHEHUSIM XMMHUYECKUX PEaKIUi, B TOM YHUCJIE TEPMOXUMUUYECKHUE

pvaéTBI, paC‘IéTBI C HUCITIOJIB30BAHUEM ITOHATHUA «MacCOBas A0 BEIICCTBA».



Heopranunyeckasi Xumus

Hemeramnbl. Ilonoxxenne HemMetaimioB B llepronnyueckoil cucteMe XMMHUYECKHX
anemeHToB J[.MI. MeHneneeBa M OCOOEHHOCTH CTPOEHUS aTOMOB. PDU3NYECKHE
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpPE KHUCIOPOJa, CEpHI,
dbocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TalOT€HOB, CEpPbI, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COCTUHEHUN (OKCHIOB, KUCIOPOACOACPKALIUX
KHCJIOT, BOJOPOJAHBIX COCTUHEHU).

[IprumeHeHnE BAXKHENIIIUX HEMETAJIIIOB U KX COCTUHEHUM.

Meramnel. Ilonoxkenue wertamioB B Ilepuogmyeckor cCuUCTEME XUMHYECKUX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetauioB. OO0mue ¢dusnveckue cpoiicTBa MeTaioB. CIuiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN P HAIPSHKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, KaJIMM, KaJIbIIUN, MarHui,
ATIOMUHUH, LIUHK, XPOM, KEJI€30, MEb) U KX COCTUHEHUII.

OO6mue cnocoObl MmoaydeHus: MeTauioB. Mertamnyprus. Kopposus MeTauios.

Crioco06bl 3aTUThI OT KOppo3uH. [[pumMenenrne MeTamioB B ObITY U TEXHHKE.

DKCIEpUMEHTANBHBIE METOJBI U3YUYEHUSI BELIECTB M WX NPEBPAIICHUN: U3YYEHHE
Kolekuun — «Metauibl M CIUIaBb»,  00pa3LoOB  HEMETA/UIOB;  peElICHHE
AKCIIEPUMEHTAJBHBIX 3aJa4; HaONIOJEHUE U OINHUCAHME JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aUMOJIEHCTBUE THUIAPOKCHIA AIIOMHHUS C PAcTBOpPaMHU

KHCJIOT U IIICJ'IO‘I@fI, Ka4CCTBCHHLIC PCAKIIMHN HA KATHOHLI MeTaJ'IJ'IOB).

Pacuérnble 3axaun

Pacuétel Maccel BemecTBa WM O0BEMa Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce€ WM OO0BEMY OJHOTO W3 Y4YacTBYIOUIMX B PEAKIMH BEIECTB;
pacdeTsl Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOYKTOB PEAKITMH, €CIIN OJHO U3

BCIICCTB HNMCCT IIPpUMCCH.



XUMHA U KU3HDb

Ponp xumMum B 00€CHEUEHMHM SKOJOTHYECKOM, SHEPreTUYeCKOM M IHIIEeBOM
0€30MacHOCTH, Pa3BUTHH MEIWIMHBL. [IOHSATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIIECTB U XUMHYECKUX PEaKIIUH.

[IpencraBienuss 00 OONMX HAYYHBIX MPHUHIIUAIAX HTPOMBIIIJIEHHOTO TOJIYYEHUS
Ba)KHEHIIINX BEIIICCTB.

UenoBek B MUpPE BEILIECTB U MaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIIBHBIE MATEPHUATIbI,
KOHCTPYKLIMOHHBIE MaTepuaiabl, KpacKd, CTEKJIO, KepaMuKa, MaTepuasibl s
AIEKTPOHUKH, HAHOMAaTEPHUabl, OpPraHUYECKUE U MUHEpaIbHBIE YI0OpECHHUS.

XuMHsT H  3J0pOBbE YEJIOBEKA: TMPABWIA HCHOJB30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia OE30MaCHOTO HCIOJIb30BAaHMS MPEnapaToB ObBITOBON XUMHUU B
MMOBCEIHEBHOM JKU3HH.

MesknpeaMeTHbIE CBA3U

Peanmzanusi MEeXNpeIMETHBIX CBS3€H MPU WU3YYEHUM OOIIEeH M HEopraHWYeCKOM
xuMuu B 11 Ki1acce oCcyIiecTBIsSeTCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-
HAYYHBIX TOHATUW, TaK W TIOHATUHW, SBISIONIMXCA CUCTEMHBIMU [JI OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAyYHBIN (pakT, TUIIOTE3a, 3aKOH, TCOPHSI,
aHajgu3, CHHTE3, KiIacCH(pUKaAIUs, TNEPHOJUYHOCTh, HAOJIOJICHHE, DSKCIICPUMEHT,
MO/JICJIMPOBAHNE, U3MEPECHUE, ABJICHUE.

®dusuKa: Marepusi, SHEPrusi, Macca, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAAMOAKTUBHOCThH, MOJIEKYJIA, YHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSHHE BEIISCTBA, (PU3MUECKHE BEIMYMHBI U CIMHHIBI HX
W3MEpPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, 3KkocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpasibl, TOpHBIE MOPOJIBI, IOJIE3HBIE HCKOMaeMble, TOTUIMBO,

pECypCHI.



TexHomorus: XuUMHUUYECKas IMPOMBIIIJIICHHOCTh, MCTAJUIypIrusi, IMPpOU3BOACTBO
CTPOUTCIIBHBIX MATCPHAJIOB, CEIBbCKOXO03SCTBEHHOE IMpoOu3BOACTBO, IIHMIICBAA
IMPOMBIIIJIICHHOCTD, @apMaHeBTI/I‘-IeCKaSI IMPOMBINIJICHHOCTD, IMPpONU3BOACTBO
KOCMCTHYCCKHUX  IIPCIIapaTOB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPUAJIOB,

QJICKTPOHHAA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTHUH.

11 KJIIACC «OBIIAA W HEOPITAHMYECKAA XWUMMUA»

YIAYBJEHHBIA YPOBEHD
TeopeaneCKne OCHOBbLI XYM

AtoMm. CocTaB aTOMHBIX Aacep. XUMHYECKUM dJIEMEHT. M30TOMmHI.

KopnyCcKkyaapHO-BOJIHOBOM  AVaJIW3M, ABOWCTBEHHAS NOPUPOJA  DIEKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 0001109EeK aTOMOB, KBAHTOBBLIC 4YHMCJIA. SHepFGTI/I‘IGCKHe

YPOBHM U TMOAYypOBHH. ATOMHBIC opOutamm. Kiaccudukamms XAMHUYECKHX
ayieMeHTOB  (S-,p-,d-,f-amementrr). PacnpenencHue 3JIE€KTPOHOB IO aTOMHBIM

Op6I/ITaJIﬂM; NPUHLUMII MHUHMMYMa SHepruM, npuHiun Ilaymm, nmpaBuio XyHAA.

DJNIeKTPOHHBIE KOH(PUTYpallUM aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH, DJIEKTPOHHBIC KOH(DUTYypaIlui HOHOB.

[lonsTHE 00 OQHCPIrun HOHM3allH, OHCPIrun CpoaACTBa K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

Ilepnognueckuit 3akoH U llepuonnueckas cucremMa XHWMHUYECKHX DIJIEMEHTOB
. . MengeneeBa. CBsi3b NEpUOAMYECKOrO 3akoHa U llepumonnueckoil CHCTEMBI
XAMUYECKUX  DJIEMEHTOB C  COBPEMEHHOW TEOpPHEHW  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMHUUYECKHX DJIEMEHTOB M O00pa3zyeMbIX UMU
MPOCTBIX U CJIOXHBIX BEIIECTB MO rpynmnaM U NeprojiaM. 3Ha4YE€HUE MEePUOANIECKOTO
3akoHa /I. 1. MeHpaeneena.

XumMuyeckass CBs3b. BwuJbl XUMHYECKOM CBSI3M: KOBAJICHTHas, WOHHAs,

MeTayumueckas. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN



U IOHOPHO-aKUENTOPHBIA. JHEPIUs U JUIMHA CBA3U. [lOISApHOCTH, HANPaBIEHHOCTh
M HACBIAEMOCTh KOBAJECHTHOW CBs3U. KparHbeie cBa3u. BomoponaHas CBA3b.
MexMOJIeKyJIIIpHBIE B3aUMOIECUCTBUS.

BaneHTHOCT M BaJICHTHBICE BO3MO>KHOCTH aTOMOB. FI/I6DI/IHI/I33HI/IH ATOMHBIX

opOutaneii. CBs3b AIEKTPOHHOM CTPYKTYpPhl MOJIEKYd C HMX TI€OMETPHYECKUM

CTpOoeHHEM (Ha MpUMepe COCTMHEHUN AJIEMEHTOB BTOPOTO MEpUoa).
[IpencraBienre O KOMIUIEKCHBIX coequHEeHUsIX. COCTaB KOMIUIEKCHOIO HOHA:

KOMHHCKCOO6paSOBaTCJ'IB, muranapl. KoopaunamumonHoe uwnciao. HoMeHknatypa

KOMILICKCHBIX COCIMHCHMU. 3HaUCHNE KOMILJICKCHBIX coeauHeHui. [lonsaTue

0 KOODAWHAIIMOHHOW XUMHUH.

BemecrBa ~ MOJIEKYJSIDHOTO M HEMOJEKYJSIPHOIO  CTpO€HUsA.  THIIbI
KPUCTaJUIMYECKUX PEIICTOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTue o mucnepcHbIXx cucrteMax. HVcTuHHBIE pacTBOphl. lIpencraBieHue

0 KOJUIOWJHBIX pacTtBopaXx. CrocoObl BbIpaXEHUs KOHIEHTPALMU PaCTBOPOB:

MaccoBasi JOJIs BELIECTBA B pacTBOpPE, MOJIAPHAs KOHLEHTpauus. HaceleHHsle
Y HEHACBILLIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. TpUBUATIbHBIC
Ha3BaHMS OTIEIBHBIX MPEICTABUTENEH HEOPTAHUUECKUX BELIECTB.

Knaccudukanus XUMHYECKHMX pEAKIUH B HEOPraHUYECKOM U  OpraHuyecKon
XUMHH. 3aKOH COXPAHEHUs MAaCChl BEIIECTB; 3aKOH COXPAHEHUS WM IPEBPALLCHUS
SHEPruM TMPU XUMHUYECKUX peakiusax. TeraoBble 3PPEKThl XMMHUUECKUX pPEaKIUM.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakliid, €€ 3aBHUCHUMOCTb OT pPa3IM4YHBIX (HaKTOPOB.
I'omoreHHsIe U rereporeHHble peakuuu. Karanns u Katanu3aTopsl.

OOpatumble M HeoOpaTHMble peakuuu. XUMHUYeckoe paBHoBecue. KoHcraHTa

XUMHUYCCKOI'O pPAaBHOBCCH. CDaKTOpBI, BJIUAONIMUEC Ha IIOJOXCHHUEC XHMHYCCKOIO

PaBHOBCCHUsA: TCMIICpATYypad, AABJICHHUC W KOHICHTPAIWNW BCIICCTB, YUACTBYIOIIHUX

B peaxkuuu. [Tpunn Jle [TaTense.



SHCKTPOJII/ITHIIEECKSJI AUucconuranusi. CunbHbIe U cl1abbie QJICKTPOJIUTHEI. CreneHb

JUucconuranunu. Honnoe IIPOU3BCACHNUC BOJbI. Cpez[a BOIHBIX PACTBOPOB: KHUCJIOTHA,

HeWTpanabpHas, menodHas. Bogopoansiit mokaszatens (pH) pactBopa. ['maponus coneil.
Peakuuu nonHoro ooMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb OoKucieHus. OKUCIUTETh
U BOCCTaHOBUTENb. [Ipoliecchl OKHWCIEHUS W BOCCTAaHOBJIEHMS. Baxkneliue
OKHCIIUTENIM W BOCCTAHOBUTEIM. MeETON »BJIEKTPOHHOIro OanaHca. DIJIEKTPOJIU3
pPacTBOPOB U PACILIaBOB BEIIECTB.

ODKCNEPUMEHTAIbHBIE METOJBl M3YYCHMS BEIIECTB W MX  MPEBPALICHUI:
pa3JI0kKEHUE TMEPOKCHJA BOAOpOJa B IPUCYTCTBHU KaTajau3aTopa; MOIECIHU
KPUCTAUIMYECKUX PEIICTOK; MPOBEACHUE PEaKIuii MOHHOTO OOMEHa; OIpe/esieHue
Cpeabl PAcTBOPOB C IIOMOIIBK) HMHAMKATOPOB; HM3YYEHHE BIUSHUS Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKON PpEaKIUH U TIOJOKEHHE XUMHYECKOIO
PaBHOBECHSL.

Heoprannuyeckasi XuMus

[Tonoxxenne HemetaiuioB B Ilepnoanydeckor CHCTEME XHUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa U OCOOEHHOCTU CTPOEHUS MX aToMOB. DuU3MUYECKUE CBOMCTBA
HEMETaJVIOB. AJUIOTpONIUS HEMETAUIOB (Ha TpHMEpe KHUCIopoja, cepbl, ¢ocdopa
1 yrieponaa).

Bonopon. Ilomydenuwe, ¢wu3nueckue W XMMHUYECKHE  CBOMCTBA:  PEAKIIUH
C METAJJIaMU U HEMETaJlIaMU, BOCCTAHOBUTEJIbLHBIE CBOMCTBA. [ mapuibl. TOMIMBHEIE
3JICMEHTHI.

lanorensl. HaxoxaeHue B npupoae, CHocoObl — MOdaydeHus, (U3UYECKUE
U XUMHYECKHE CBOMCTBa. ['amoreHoBomopoAbl. BaxkHelme KuciopoacoaepKaime
COCIMHEHUS TajoreHoB. JlabopaTopHbIE W TPOMBIIUICHHBIE CTOCOOBI TMOYYCHUS
rajioreHoB. [ [pyMeHeHNEe TaJTOreHOB U UX COCAUHEHUM.

Kucnopon, o3on. JlaGopaTtopHble U IPOMBIIIUICHHBIE CIOCOOBI  TOJYYCHHS

KHUCJIOpOaa. duznyeckue U XUMHYECKHE CBOMCTBA U IIPUMCHCHHC KHUCJIOpOJa



1 030Ha. OKCHUJIBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoje, criocoObl MoMydeHus, GU3nuecKue U XUMUUYECKHe
croiictBa. CepoBonopo, cynbduasl. Oxcun cepoi(IV), okcua cepri(VI). Cepaucras
U cepHasi KUCIOTHI ¥ UX colii. OCOOEHHOCTH CBOWMCTB CEpHOM KUCIOTHI. [Ipumenenue
CEpbI U €€ COSTMHEHUM.

AzoT. Haxoxxaenue B nmpupoje, CrocoObl MomydyeHus, (GU3nieckKue U XUMUYECKUe
cBoiicTBa. AMMHaK, HUTPUAbL. OKCUIBI a30Ta. A30TUCTass M a30THAsI KUCIOTHI U UX
comu. OcoOEHHOCTH CBOMCTB a30THOW KHUCHOTHL IlpuMeHeHue aszotra ©u €ro
COEIMHEHHI. A30THBIE YTOOPEHHUS.

®ocdhop. Haxoxnaenue B mpupose, CHOCOObl  MOJydeHUs, (GU3NYECKUE
u xummudeckue cpoiictBa. dochunpr u pochun. Oxcunsl docdopa, docdopHas

Kuciaora v e€ coim. MeradbochopHas u nupodochopHas Kuciaorel, dhochopucras

u__¢docdhopHoBarucTass Kucaotel. l[lpumenenne ¢ocpopa U €ro CoOeAMHEHHII.

docdopHbie yaoOpeHus.

VYraepoa, HaxoxJIeHUe B mpupoje. AJUIOTpomHbie Moaudukanuu. DPuznueckue
U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. OKcun
yriepona(ll), okcun yriepona(IV), yronpHas Kuciaora v €€ coiid. AKTUBUPOBAHHBIN

yroib, agcopbuus. @ymnepeHsl, rpadeH, yriepojaHble HaHOTPYOku. IIprmeHeHue

MPOCTHIX BEIIECTB, 00pa30BaHHbBIX YTIEPOIOM, U €0 COCTUHEHUI.
Kpemuuii. Haxoxnaenwe B mnpupoje, CrnocoObl  MNOJy4YyeHUs, (U3HUECKHUE
u xumuyeckue cpoiicTBa. Okcupa kpemHusA(IV), kpeMHueBass KHCIIOTa, CUJIMKATHI.
IIpumeHeHne KpeMHUs U ero coenHeHn. CTeKII0, ero nojgy4yeHne, BUAbl CTEKIIA.
[Tomoxenne metamioB B [lepuomuueckoit cucreMe XUMHUYECKHX 3SJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.

PacnopocTpaHeHne XMMUYECKHUX JIEMEHTOB-METAJIIOB B 36MHOM KOPE.

O6mue ¢usnueckue CcBOWCTBA MeTawoB. [lpuMeHeHHe MeTalioB B OBITY
1 TexHuke. CIutaBbl METAIIIOB.

DJIEKTPOXUMHUYECKUN PsiJl HaNpspKeHU MeTauioB. OOmue crnocoObl MOTydYeHUs



METAJJIOB: TUAPOMETAILTYPrUsl, MUPOMETAIUTYprus, 3ieKTpoMeTaiutyprus. l[lonarue
0 Koppo3uu MeTauioB. CriocoObl 3alUTHI OT KOPPO3UHU.

Obmass xapakrepuctuka MetauioB |A-rpynmsl  [lepuoanueckoit  cucteMsl
XUMHUYECKUX AJIeMeHTOB. HaTpuii u kanuii: nmoiayyeHue, puanyeckue U XUMHYECKHUE
CBONCTBA, IPUMEHEHNE MMPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrtepuctuka MetauioB |lIA-rpynner  Ilepuognyeckoit  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u Kajapluii: ojy4eHue, GUu3n4eckue u XuMUIecKue
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX CcoeAUHEHUU. JKECTKOCTh BOJBI
U CTIOCOOBI €€ yCTPaHEHUSI.

AmoMHUHMI: TOTy4YeHue, (U3HYECKHEe M XUMUYECKHE CBOWCTBA, NMPUMEHEHUE
IPOCTOTO  BELIECTBA M €r0  COeAMHEHUH. AMQOTepHbIE CBOMCTBAa OKCHIA
Y TUJIPOKCUA AITFOMUHUS, THAPOKCOKOMIUIEKCHI AIIFOMUHUS.

OOmiass ~ xapakTepucTHKa  MeTayioB  nmobouHbix  noarpynn  (b-rpymnm)
Ileproauyeckor CHCTEMBI XUMUYECKHUX AJIEMEHTOB.

duznueckre W XMMHUYECKHE CBOWCTBA Xpoma M €ro coearHeHuid. Okcuasl
n rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomatsl, UX
OKHCIIUTENIbHbIE CBOKCTBA. [loslydeHne u npuMeHenme xpoma.

Pu3nvecKre U XMMHAYECKUE CBOMCTBA MapraHiia U €ro coequHeHni. Baxkuenmme
coenqunenus wmapranua(ll), wmapranma(IV), wmapranna(VI) wu wmapranua(VIID).
IlepmaHranar kajius, €ro OKUCIUTEIIbHBIE CBOWCTBA.

Pu3n4ecKue W XUMHUYECKHME CBOWCTBA JKeje3a M ero coeauHeHuil. OKCHIBL,
ruapokcusl u conu xeneza(ll) u xenesa(Ill). IMomyuenune w mpuMeHEHHE Kene3a
U €ro CIUIABOB.

OuU3MYECKUEe U XMMUYECKHE CBOMCTBA MeaU U e¢ coeauHeHuil. llomyuenue
Y IPUMEHEHUE MEJI U €€ COSTUHEHHUI.

[{uHk: nomydeHue, puanyeckue U XMMUYECKUEe CBOMCTBA. AM(OTEepHbIE CBOKCTBA
OKCHJA W TMAPOKCHJA LHMHKA, TMAPOKCOKOMIUIEKCHI IMHKA. [IprMeHeHue LHMHKa

U €r0 COEIMHEHUHN.



DKCNEPUMEHTAIbHbIE METO/Ibl M3YyUYE€HHUS BEIIECTB M MX MPEBPALICHUIN: W3y4YCHUE
o0pasloB HEMETAIOB; TOpeHue cephl, docdopa, keine3a, MarHUs B KHCIOPO/IE;
U3YyUYCHUE KOJUIEKIMU  «MeTauibl | CIUIaBbl»;  B3aMMOJCUCTBHE  IIEJIOYHBIX
U IIEJOYHO3EMEIbHBIX  METANIOB ¢  BOAOM  (BO3MOXKHO  KCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB); B3aUMOJCICTBHE IIMHKA U JKeJie3a C pacTBOpaMU  KHUCIOT
U 1IEJ0YEH; Ka4eCTBCHHBIE pEaKIIMM Ha HEOPTaHMYECKUE aHMOHBI, KATHOH BOJOPO/Ia
Y KaTHOHBl ~ METAJUIOB,  B3aMMOJCHUCTBUE THAPOKCHUJIOB AJTIOMUHHS U IIMHKA
C paCTBOpaMH KHCJOT U LIEJIIOYEH; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMaMm
«l"amorensr», «Cepa ue¢ coeauHeHUs», «A30T H Gochop H HX COCIAUHCHHUNY,
«MeTanbl rIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MTOATPYIIID.

X¥MMHSA 4 )KU3Hb

Ponps xumuu B o0ecrieueHn YCTOMYHMBOTO PAa3BUTHS YeJIOBEUECTBA.

[TonsiTHE O HAYYHBIX METOJaX MTO3HAHUS K METOI0JIOTMU HAYYHOT'O UCCIEA0BAHMUS.

Hayunble npuHIUNBI OpraHU3alii XUMUYECKOTO MPOU3BOACTBA. [IpoMbInieHHbIE
CIIOCOOBI TTOYYCHHS BaKHEHINMX BEIIECTB (Ha IpUMEpe MPOU3BOJCTBA aMMHAaKa,
CEpPHOM KHCIJIOTHI, MeTaHoja). IIpoMbIlIIEHHBIE CIOCOOBI TOJYYCHHUS METaJJIOB
M CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl U €ro IMOCICICTBUA.

HDO6J'ICM€1 HeDeDa6OTKI/I OTXO0JOB H 1TOOOYHBIX IIPOAVYKTOB. Ponp XUMHNHU

B 00€CIIEYEHUH IHEPTreTUYECKON 0e30MacHOCTH. [[pUHIMIBI «3€ACHOU XUMUNY.

XUMUS U 30pOBBE UeoBeKa. JlekapcTBeHHbIe cpencTBa. [IpaBuiia UCHOIb30BaHUS
JICKAPCTBEHHBIX MPenapaToB. Poib XMMUK B Pa3BUTHH MEIUIIMHBI.

XuUMHS OUIOK: OCHOBHBIE KOMIIOHEHTHI, IHIINEBLIE HJ00aBKH. PoJib XUMHU
B o0ecreueHnH MUILEBON O€30IMaCHOCTH.

Kocmernueckne © mapdroMepHble cpeAcTBa. beiToBas xumus. IIpaBuna
0€30IacHOro UCIIOJIB30BAHUS IIPENapaToB OBITOBOM XMMUH B IIOBCEIHEBHOM Y KU3HHU.

XUMHS B CTPOMTEIbCTBE: BaXKHCHINKME CTPOUTENBHBIC MaTepuanbl (IIEMEHT,
OCTOH).

XuMusi B CEeNbCKOM x03siicTBe. OpraHudeckne W MHUHEPAIbHBIE YyIOOpEHHUS.



COBpGMGHHBIG KOHCTPYKIOHUOHHBIC MAaTCpHaJibl, KpaCKH, CTCKJIO, KCpaMHKa.

Marepualibl 15 2JICKTpOHUKU. HaHOTEXHOJIOTHH.

PacuéTHble 3a1a4n

Pacuérel: maccel BelmiecTBa WJIM 00bEMa Tra3oB IO H3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YHYACTBYIOIIMX B PEAKIIUU BELIECTB; MACCHI
(o0BEMa, KOJIMYECTBA BEMIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJHO M3 BEIIECCTB UMEET
IpUMeCH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEaKIUU, €CIIH OJTHO U3
BEIIECTB JaHO B BHJIE€ PacTBOpPA C OMPEIEICHHOW MacCOBOM J0JEH pacTBOPECHHOTO
BEIIIECTBA; MAaCCOBOM J0JIM U MOJISPHOM KOHIIEHTpAIlMX BEIIECTBA B pacTBOPE; A0JHU
BBIXO0/Ia MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOKHOTO.

MesxknpeaMeTHbIE CBA3U

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU MU3YYEHHH OOLIEH M HEOpraHM4eCKOM
xuMuH B 11 Ki1acce ocyliecTBiIsieTcs: Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHUM, TaK U TIOHATUA, IPUHATHIX B OTACJIBbHBIX MPEIMETaX €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHUE, HAay4dHbIM (hakT, TUMIOTE3a,
TEeOpHsi, 3aKOH, aHAM3, CUHTE3, KJIacCU(PUKALUS, TEPUOJUIHOCTh, HAOIIOJEHUE,
M3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJICTIUPOBAHHUE.

duzuka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIIbI, PAJUOAKTUBHOCTb, MOJICKYJIa, DHEPTETUUECKUN YPOBEHb, BEILIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, UJCAIbHBIM ra3, (PU3NYECKUE BEIUYUHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorusi: kimerka, opraHusmM, 3KocucTeMa, Ouocdepa, MeTadOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKHUPBI, YIJIEBOAbI, HYKJIEUHOBBIC KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KpDYTOBOPOT BEIIECTB U MMOTOK SHEPTUHU B SKOCHCTEMAX.

I'eorpadusi: MuHepanbl, TOpHBIE MOPOJBI, TOJIE3HBIE HMCKOIMAEMbI€, TOILJIUBO,

pPECYpCHI.

TexHoJoTusA: XUMHUYECKas IMPOMBIINIJIICHHOCTD, MCTAJLIyprusi, CTPOUTCIIbHBIC



MaTCpUaJIbl, CEIbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, ITMIICBAA IIPOMBINIJICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHUYCCKUX IIPCIIaApPaToOB,
IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA IIPOMBINIJICHHOCTD,

HaAHOTCXHOJIOTHH.



3. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMMECTBA AKAJEMHUYECKUX YACOB, OTBOJANMbIX HAOCBOEHHUE
KAXKJION TEMBI, 1 BO3MOXXHOCTbh UCITOJIb30BAHUS 110 3TOM TEME S0P U IIOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJIAMUT

l10kaacc

Nq HanmenoBaunue KonnuecTBO 4acoB 3J'ICKTpOHHLIe CIIMCOK UTOT'OBBIX CII0c00 OLCHKH
pasienos, TeM BCETO Koutp TpakTus (undpoBsie) ITAHUPYEMBIX PE3yIbTaTOBC HUTOTOBBIX

I ONBHBI eCKIe 00pa3oBarebHbIC yKa3zaHUeM 3TaroB HX TUTAHUPYEMBIX

/ c PaBOTEI pecypesl (dopmupoBaHus pe3yibTaT

pador OB
I bl
Pa3znen 1. TeopeTnyeckue 0oCHOBBI OpraHuveckoii xumuu (3 1)\(94)

1 1.1 TIlpeameT opraHMYECKOM 13 1 Bubmmoreka ITOK c(hOpMHPOBAaHHOCTH [MpakTHyeckas
XMMHU: €& BOSHUKHOBEHHE, https://m.edsoo.ru/7f41 TIpe/CTaBJIEHHIA: pabora
pa3BHUTHE W 3HAYCHHEB MOJYICHHH 3038
HOBBIXBEIIIECTB U MATEPUAIIOB. OXMMHYECKOH

COCTAaBJIAIOIIEN
1.2 Onexmponnoe cmpoenue N
amomayanepooda: 0OCHO8HOE U CCTECTREHHOHayHHON
6030YHCOCHHOE COCMOAHUAL. KapTHHBL — MHpa,  pOJH
Banernmuvie 6ozmoocnocmuamoma XUMHH B TO3HAaHUH
SIBJICHUI  MPUPOIBI, B

yenepooa.
Xumuueckasi cés13v 8

(hopmupoBaHUU
MBIIUICHUS. ¥ KyJIbTYPhI IMYHOCTH

Brnanenue cucremon
XUMHYCCKUX 3HAHUH,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIArafOIINE TTOHSATHS

pelieHre  y4eOHBIX
151 NIPAaKTUKO-
OPUECHTHUP OBaHHBIX
3ajau;



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpeaHUyecKux
COeOUHEHUSIX.

Tunwr eubpuouzayuu
AMOMHbBIX
opbumanneii
yenepooa.

1.3 Mexanusmul
0bpazosanus
KOBANEHMHOU 853U
(0OMEHHBILIUOOHOPHO-
akyenmopHuwiti). Tunwvi

c(hopMHUPOBaHHOCT
bYCTAHABINBAThH
NPUHAIICKHOCTh H3yYSHHBIX
OPTaHWYECKUXBEIIECTB 10 UX
COCTaBY M CTPOCHHIO K
OTIpeAeNIHHOM YKIIacCy/TpyIIme
COETMHECHUIM

- YCTHBIMOIIPOC;
-perieHue
Y9eOHBIX U
MIPAaKTHKO-
OPHUEHTUPO
BaHHBIX 33/1a4;

NnePEeKpovleaHusl




2.1 Teopus
CTpOEHUS
OpPraHUYECKUX
coequHeHnit A.M.
bytneposa, e¢
OCHOBHBIE
MOJIOXKEHUS.

CrpyKkTypHbIE
hopmyIbI
OpraHUYECKUX
BemecTB. ['omonorus,
M30Mepus.
XuMU4ecKas CBs3b B
OpraHUYECKUX
COCIMHEHUSIX —
OJIMHAPHBIE U
KpaTHbIE CBS3H. G-U -
cBsi3u. JIabopaTopHbIii
OTIBIT: —
MOJICIUPOBAHU
€MOJIEKYJ
OpraHUYECKUX
BEILIECTB.

2.2 Oounapnas,
080UHAs U

MPOUHASL CB8A3b.
Cnocobvl paspuvisa
ces3ell 8

MONIeKY1ax
OpeaHu4ecKux
gewecms.

Honamue o
Cc80000HOM

1(3)

bu6nuoreka [IOK
https://m.edsoo.ru/7f413b3

8

c(hopMUPOBaHHOCTH
YMEHUS

MPUMEHATH
MOJIOKECHUS

TeOpuun
CTPOEHHUS  OpPTaHMYECKUX
Bemiects A. M. bytieposa
JUTST

00BsICHEHH
sl 3aBHCHMOCTU  CBOWCTB
BEIIECTB OT WX COCTaBa U
CTPOEHMUS;

3aKOH
COXpaHEeHHUs

macc

BIBEILIECTB;
c(hopMHUpPOBaHHOCTH
YMEHUM

XapaKTepu30BaT
bCOCTaB,

CTpOeHHE,
¢dusnueckue u
XUMHUYECKHNECBOMCTBA

THUITUYHBIX
HIpEACTABUTEINICH
pa3IUYHBIX

KJIACCOB
OpTraHNYCCKHUX BCIICCTB
c(hopMupPOBaHHOCTH
YMEHHUIl XapakTepu30BaTh

- YCTHBII
OT1poC;
-pelieHne
y4eOHBIX
u
MPAKTHKO
OpPUEHTHUD
OBAHHBIX
3a/1ay;



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

paouxazre,
HyKaeopue

u snekmpodhue.
2.3 CmpykmypHbie

Gopmyns

Ppa31uUvdHbLX 8UO08.

cxenemnas. Buowl usomepuu.

CMpYKmMypHas,
NPOCMPAHCMBEHHASL.
OnexkmpornHvle 3¢ppexmol 6
MONEKYLAX OP2AHUYECKUX
coeOuHeHutl
(UHOYKMUBHBII U
Me30MepHblll 2 pexmbl).

COCTaB,

CTpOCHHE
, (uznueckue u
XHUMHUUYECKHECBOICTBA




IIpencrasnenue o
Kiaccuukanum
OpraHUYECKUXBEILIECTB.
Homenknarypa
OPraHUYECKUXCOETUHEHUI
(cucremaruyeckas) u
TPUBUAIBHBIC HA3BAHUS
BAYKHEUIINX
IpE/ICTaBUTEIICHKIIACCOB
OpPraHUYECKUX BEILECTB.

OcobenHocmu u
KAACCUDUKAYUAOPLAHUYECKUX
peakyuii. OkuciumenbHo-
80CCMAHOBUMENbHBLE
Peakyuu 60peaHuyecKoll
XUMUU.

Dkcnepumenmanvhole
MemoOoblu3yUeHUs geuyecms
U UX npespauyeHull:
KawecmeeHHoe
0OHapyoiceHue yenepooa u
6000p00A 8 OP2AHUYECKUX
seujecmeax. Boiuucnenus:
— onpedenenue
MONEKYAAPHOU POPMY bl
Op2aHU4ecK020

seujec
mea

1(3)

bubnuoreka [JOK
https://m.edso0.ru/7f413b38

c(hopMHUPOBaHHOCTH
yYMEHHI UCIIOB30BATh
XUMHYECKYI) ~ CHMBOJIUKY
JUTS

COCTaBIICHU
s MOJIEKYIISIPHBIX

u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAaIICHHON)
c(hopMHUPOBaHHOCTH
yMEHHI yCTaHaABIMBATh
MPUHAIICKHOCTD
W3yYCHHBIX OPTaHHYECKUX
BEIIECTB 110 UX COCTaBy U
CTPOCHUIO

K
OTIpeAeTICHHOMY
KJIacCy/TpyTiie
COE€IUHEHNI
c(hOopMHPOBAHHOCTD
YMEHHUS OIIPEIeIIATh BUIBI
XUMUYECKOM  CBSI3U B
OpraHMYECKUX
COCIMHEHMSX (OAMHApHBIE
U KpaTHbIE); KOBAJIECHTHAS
WUOHHAs CBA3b, G- U P-
CBS3H, BOJIOPO/IHAS CBSI3b

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

no MAaAccoevim 00IM
J1eMeHmoe, 6x00;m;ux 6
ezococmae.

Paznen 2. Yraesogopoasi (14)\(40)

AJKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKHUM pSAI.
MeraH u 3TaH —
MpOCTEUILINE
MPEACTABUTENH AJIKAHOB:
(bu3nueckre cBONCTRA.

Homenknamypa u uzomepus
anKanos. neKmpoHHoe U
NPOCMPAHCMBEHHOE
CMPOEHUEMOTIEKY ANKAHOB,
sp3- cubpuouszayus
AmMoMHbBIX Opoumaretl
yenepooa,

0-C6413b. KOH!ZZOQM@le.

Jlemoncmpayus:
Qusuueckuecsoucmsa
AKAHO8
(pacmeopumocms).
Ilpakmuueckas

Ne 1. Ilonyuenue
Memana uuzyueHue e2o

paboma

1(3)

bubmuorexa [JOK
https://m.edso00.ru/7f413b38

c(hopMUpPOBaHHOCTH
YMEHHSA OTIpENIETISTh
BUJIBI XUMHYECKON CBSI3U
B OPTaHMYECKUX
COETMHEHMSIX
(ogmHApHBIE U KpaTHBIE),
KOBaJICHTHAs! U MOHHAS
CBA3b, G- U P- CB3H,
BOJIOPOJTHASI CBSI3b
c¢(hOopMUPOBAHHOCTh
YMEHUA

MPUMEHS
TBITOJIOKEHUS

TEOpHH
CTPOCHUA OPTaHUYCCKUX
BEILIECTB A. M.
Byrneposa JUIS

00BsICHE
HUS 3aBUCHMOCTH
CBOICTB BENIECTB OT WX
COCTaBa UCTPOCHHS,

3aKOH
COXpaHeHUs
Mac
CBIBEIIIECTB;
c(hopMupPOBaHHOCTH
YMEHUM

- YCTHBII
OIIpOC;
-penieHue
y4eO0HBIX
u
MIPAKTHKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BII OIIPOC
(camocros
TeIbHAs
paborta)



https://m.edsoo.ru/7f413b38

ceolUCma.

XapaKTepHU30B
aTbCOCTaB,

CTpOeHHUeE,
¢dusnueckue u
XMMHUYECKUECBONCTBA

THUIAYHBIX
MpeJcTaBUTENeH
Pa3IHMYHBIX

KJIacCoOB
OpPTaHUYECKUX

BCUICCT
B:




aJIKaHOB

MertaH 1 3TaH —
XMMHYECKHUE CBOMCTBA
(peakiuu 3aMeIeHUsH
TOpPEHMS ), HAXOXKACHUE B
IPUPOJIE,

MOJIyYeHHUE U TPUMEHEHUE.

XHUMHUYeCKHEe CBOMCTBA
AJIKaHOB:M30MEPHU3AINH,
JETUAPUPOBAHUSA,
IUKJIA3AIUU, TUPOIIU3A,
KpEKHHTA.

IIpencraBiaeHue 0
MEXaHU3ME peaKLMi
PAAUKAJILHOTO 3aMEIICHUS.

Huxnoankanvl. Obwas
¢opmyna, Homenkramypa u
usomepus. Ocobennocmu
CMPOEHUs U XUMUYECKUX
CBOUCNE MANbIX
(yuxnonponaH, yuxiooyman)
U 0ObIYHBIX (YUKTIONEHMAH,
YUKTIO2EKCAaH)
yuxnoankarnos. Cnocoowl
NOJYYeHUs U

npumeHeHue YUKI0AIKAHO8.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHPOBAHHOCTH
YMEHUHI

XapaKTepru30B
aTbCOCTAaB,

CTpOCHHUE,
(hu3uIecKue u
XUMHYCCKHECBOMCTBA

TUIIAYHBIX
npeAcTaBUTENEH
Pa3IUYHBIX

KJIaCCOB
OpPraHUYECKUX

BEIIECTB:
aJIKaHOB;
c(hOpMHUPOBaHHOCTH
YMEHHUS

XapaKTepH30B
aTbUCTOYHHKH
YTIIEBOIOPOTHOTO CHIPBS
c(hOpMHUPOBAHHOCTH
yMEHUH BJIAJETh
CHCTEMOM 3HAHHUH 00
OCHOBHBIX METOmaX

Hay4YH
oro ITO3HAHMS,
WCTIONIE3YEMBIX B XHMHUU
[IPH U3yYEHUH BEILECTB
A XUMHWYECKUXSIBIICHUI

- YCTHBII
OIIpoC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BII OIIPOC
(camocros
TeIbHAs
pabora)



https://m.edsoo.ru/7f413b38

AJIKEHBI: COCTaB U
CTpPOCHHUE,
TOMOJIOTHYECKHUI

pan.  OTwieH U
MPOTMUIIEH —
MpOCTEUIINE
MPEICTaBUTENN
AJIKCHOB:

¢u3nveckue CBOMCTRA.

Ankenvl:
spZeubpuouszayus
amoMHbIX opbumarnet
yenepooa, o- u
TT-C853U.

Boviuucnenus: —
HAXO0HCOEHUEMOIEK)IAPHOLL
Gopmynvl opeanureckoeo
coeouneHus nomacce
(0b6vemy) npodykmoa
C2OpaHUs.

1(3)

bu6nunorexa [IOK
https://m.edsoo0.ru/7f413b38

c(hOpMHUPOBaHHOCTh

YMEHHI BJIAJIETH
CUCTEeMON 3HaHUH 00
OCHOBHBIX METOoIaX
Hay4H
oro MO3HAHUA,

HCIIONIb3YEMBIX B XUMUU
MPU U3y4YCHUH BEIIECTB
U XUMUAYCCKUXSIBIICHUH
c(hopMHPOBAHHOCTH
YMEHUI TIIaHUPOBaTh U
BBIMOJIHATH XUMUYCCKHN
9KCIIEPUMEHT

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

MPaKTHIEC
Kast
pabora



https://m.edsoo.ru/7f413b38

OTUJIEH U IPOIUIIEH —
XMMHUYECKHE CBOWCTBA
(peakuuuruIpupoBaHus,
rajJJoreHUpOBaHUS,
THJIpaTaIliH, OKUCICHHUS U
HOJIMMEPHU3ALMH), T0JTy4YEHHE
U IPUMEHEHHE.
[TpakTuyeckas pabora

Ne 1. Ilonyuenue
ITUJICHA UU3YYEHHE €T0
CBOMCTB.

Xumuueckue ceoticmea
ANIKEHOB:3aMeUeHUsL 8 O.-
HOLOJICEHUE NPU

O0B01IHOU CB8A3U.
IIpeocmasnenueo mexanuszme

peaxkyuu

1(3)

bu6nunorexa [IOK
https://m.edso0.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

XapaKkTepr30B
aThCOCTAB,

CTpOEHHUE,
¢dusnueckue u
XUMUYECKHECBONCTBA

TUTTUYHBIX
MpeICTaBUTENEN
Ppa3IUYHBIX

KJIaCCOB
OpPTaHHYECKUX BEIIECTB;
c(hOpMHPOBAHHOCTH
yMEHUHI

MIPOBOJL
WTHBBIYUCIICHUS
YMEHUH BIIaJETh
CUCTEMOM

11q

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OPUEHTHP
OBaHHBIX
3ajauy;
MUCbMEHH
bIll OIpOC
(camocTost
TeabHas



https://m.edsoo.ru/7f413b38

eKMPODUILHO20 3HaHMil 00  OCHOBHBIX | paboTa)
NPUCOCOUHEHUSL. MeTo1ax -
Hay4HOT MpaKkTHyIeC
Tema 6. I'anocennpouzsoonvie Y NO3HaHMsA, | Kas
y2ﬂ€6000p0006 (]Llac uz 4) HUCIIOJIb3YEMBIX B XHMHU pa60Ta
OnexmponHoe cmpoenue Npu U3Y4YCHUM BCIHICCTB U
2a7102eHONPOU3BOOHBIX XUMHYCCKUXSBICHUH
V211e8000p000s.
Jemoncmpayus: Qusuyeckue
ceolcmea
V211e8000p0008
(pacmeopumocmu)
V211e8000pP0008.
JlaGopaTopHbIii OIIBIT:— c(hOpMHPOBAHHOCTH - YCTHBIN
MOJIETTMPOBAHHE MOJIEKYII YMEHHH BIIaJIeTh CUCTEMOM onpoc;
YIJIEBOAOPOIOB U 3HAaHUH 00  OCHOBHBIX -pelieHue
raJIOT€HOMPOU3BOTHBIX MeTO/1aX y4eOHBIX
Brrancnenus mo ypaBHEHUIO Hay9IHOT u
XUMHUYECKOHN peakIuu (Macchl, 0 MO3HAHUA, | IPAKTHKO-
00bEMa, KOJTUYECTBA UCXOTHOTO UCIIOJIB3YEMBIX B XUMHUH OpPHUEHTHP
BEIIECTBA WU TIPOAYKTa NpPY W3YYEHUH BELIECTB M | OBAHHBIX
€aKIH MO N3BECTHBIM Macce XUMHYCCKHUXSIBIICHUH; 3a/a4;
E6’béMy, KOJIMYECTBY OJJHOTO 1/133 bubmorera IIOK copMHUPOBAHHOCTH - ’
1(3) https://m.edso0.ru/7f413b38

HCXOJHBIX BEIIECTB BJIAJICHUS MUCHbMEHH
WM IPOAYKTOB PEAKIIMN) CHCTEMO BIi1 OIIPOC

fi3HaHU (camocrost
Xumuyeckue ceoticmea o TCIIbHAA
ANKEeHOB. 3ameujenus I o- €CTCCTBCHHOHAYYHBIX pa60Ta)
noaoJiCceHUe npu OB0UHOLU CEA3U. METOJIaX MTO3HAHMS -
[peocmaesnenue o mexanusme C(hOPMHUPOBaHHOCTH [paKkTH4iec
peakyuu YMEHUH co0I0AaTh Kast
INEKMPOPUILHO20 npaBuia nonp3oBaHus | padoTa

npucoeounenusl.

XUMHUYECKOM IOCYIOoM U



https://m.edsoo.ru/7f413b38

1ab0opaTOPHBIM
o0opynoBaHHEM




Tema 6. I'anocennpouzsoonvie
y2neeo0opo0os (luac uz 4):
Onekmponnoe cmpoenue
2a102eHONPOU3BOOHBIX
V211e8000p000s.
Jlemoncmpayus: Pusuueckue
ceolicmaa yeneso00pooos

(pacmeopumocms)
V211e8000p0008
JlaboparopHsrit c(hopMUPOBaHHOCTH - YCTHBII
OIBIT:— yMeHuH cobmoaaTe | Ompoc;
MOJIETTUPOBaHUE npaBujIa NOJb30BaHUs | -pELIEHUE
MOJIEKYJ XUMUYECKOM TOCYIoM | y4eOHBIX
YIJIEBOAOPOIOB U nabopaTopHBIM u
raJIOreHOMPON3BOHBIX 00opyI0BaHHEM MPAKTHKO-
Brruncnenus no ypaBHEHUIO chopMHPOBAaHHOCTH OpPHUEHTHP
XUMHYECKON peakinu YMEHHH IUIAHUPOBaTh H | OBaHHBIX
(Macchel, 00bEMa, KOJUYCCTBA BBHIIIOJIHATE  XMMUYECKHUI 3aJa4;
HCXOTHOTOBEIIECTBA WU 9KCIIEPUMEHT -
MIPOYKTA PEAKIIMH 10 bubnuoreka [IOK copMHUPOBAHHOCTh MACbMEHH
U3BECTHBIM Macce, 00bEMY, 1(3) https://m.eds00.ru/7f413b38 yMeHHH B oIIpoc
KOJIMYECTBY OJTHOTO U3 KPUTHYECK (camocrost
UCXOJHBIX BEILECTB MaHaIN3UPOBATh TeabHas
WJTU IPOAYKTOB PEAKIINH) XUMHYECKYIO pabora)
WHPOPMAITHIO, -
Tema 6. ['anocennpouszoonvie HOJIy4aeMyl |3 MpaKTU4ec
V2ne6o00po0os (2 uac us 4): PasHBIX Kast
Peaxyuu 3amewenus HCTOYHUKOB pabora

2an02eHana
2UOPOKCO2PYNny,
HUMPOSPYNny,

YUAHO2PYNNY, AMUHOZPYNNY.



https://m.edsoo.ru/7f413b38

Tema 6. I'anocennpouzsoonvie
Veneso00po0os (3 uac u3z
4):eticmsue na




2a102eHNPOU3BOOHIE
600HO20U
CRUPMOB020
pacmeopa wenodu.
Bszaumooeticmsue
OUANO2EHANIKAHOE C
MazHuem

Ankanuensl. byranuen-
1,3 umeTunOyTaaueH-
1,3: ctpoeHnue.

Ankaouernvi: U301UPOBAHHDIE,
KYMVIUPOBAHHDbLE.
OcobeHHoCmusIeKmpoOHHO20
CMPOEeHUst U XUMUYECKUX
CBOUCME CONPANCEHHBIX
OueHos,

1,2- u 1,4npucoeounenue.

Cnocobvl nonyuenus u
npumeHerue
ANKAOUEHOB.

1(3)

bubnuoreka [JOK
https://m.edsoo.ru/7f413b38

CdopmupoBaHHOCTH
YMEHHHCOOTIOAaTh
IpaBuiIa

9KOJIOTUYECK
HIEIeCcO00pa3HoOTo
MOBEJICHUSI B OBITY W
TPYZOBOH [EATEIBHOCTH B
LEJIAX COXPAaHEHHsI CBOErO
3I0POBbS M OKpY’Karouien
MIPUPOAHOM Cpeabl
c(hOpMHUPOBAHHOCTh
YMEHUH BIAalE€Th CUCTEMOMN
3HaHUM 00  OCHOBHBIX
MeTo/1aX

HaY4YHOT

0 MO3HAHMUS,
UCHONB3YEMBIX B XHUMHHU
[pU U3YyYEHWU BEIECTB U
XUMUYECKHUX
SIBJICHUI

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)



https://m.edsoo.ru/7f413b38

chOopMHPOBAHHOCTD - YCTHBII
yMEHUHI onpoc;
POBOJL -pelieHue
o HUTBBBIYUCICHUA I1q yqe6HI>IX
AJKagueHbl: BaxHenme "
XAMHYECKHUE CBOMCTBA
(peakusAoIMMepU3aITiuH ) HIPAICTHIKO”
I'I[) 1 prsall « ' bubmuorexa [JOK OPUEHTHUP
HUE CHHTECTUY r
OJIyHCHHE CUHTCTUHECKOTO https://m.eds00.ru/7f413b38 OBaHHbIX
KaydyKa U pe3HHBI. .
. 3azay;
JlaGopaTopHBIil OMBIT: i
— O3HaKOMJICHHE C
MUChMEHH
obOpasamu .
BIif OIIPOC
racTMace,
N o o3 (camocTo
K KOB M PE3UHBI.
yay P TeJbHAS
pabora)
c(pOpMHUPOBAHHOCTD - YCTHBIN
Tema 6. I'anocennpouzsooHvie YMEHHUI OTIpOC;
1211e6000p00086 (4 uac us IPOBOJI -perieHue
4): Ilonamue o UTHBBIYMCIICHHS nq y4eOHBIX
MemanioopeaHuieckKux c(hOPMHUPOBAHHOCTH u
COeOUHEHUSIX. yMeHuit BIAJETh | TIPAKTHKO-
Hcnonvzosanue bubmmnoreka IIOK CHCTEMOH 3HaHMHl 00 | OpHEHTHpP
2AN02EHNPOU3BOOHDIX 8 1(3) https://m.edso0.ru/7f413b38 OCHOBHBIX METO/IaX | OBAHHBIX
OvImMy, mexnuxe u 6 Hay4H 3a/1ay;
XUMU4eckom cuHmese. OTOIO3HAHUSI -
c(hOpMHUPOBAHHOCTh NMUCHbMEHH
Buiuucnenus: onpeoenenue yYMEHHH TIAaHUPOBATh U BII OIIPOC
00UBbIX00A NPOOYKMA BBINOJIHSTH XUMHUYECKHI (camocTos
peaxkyuu om IKCIEPUMEHT TebHAS
meopemu4ecKu pabora)

BO3MOIHCHOL2O0.



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

AJIKMHBI: COCTaB U
0COOCHHOCTUCTPOCHHSI,
TOMOJIOTUYECKUH PSI.
AueruiieH —
MPOCTEUIINMA
MIpEACTaBUTEND
AJIKHWHOB: COCTaB,
CTpOCHUE,

buznyeckue CBONCTBRA.

InekmponHoe u
npOCMpancmeenHoe
CMpOoeHUuemMoexy

ANKUHO8, Sp- 2ubpuouU3ayus
amoMHbIX opbumarnet
yenepooa.

Xumuueckue ceoticmea:
oumepuzayuu u
MpuMepu3ayul, OKUCJIeHUsL.
Kucnomnuwie ceoticmsa
ANKUHO8, UMEIOWUX
KOHYEBYI0 MPOUHYIO CBA3b.
Kauecmeennvie peaxyuu: Ha
MPOUHYIO C8A3b,
83aumooeticmaue ayemuieHa
C AMMUAYHBIM PACMBOPOM
oxcudacepeopa(l).

Ilpakmuueckas paboma Ne 3.

UOﬂyquue ayemunieHa
U usydernue eco CB0lCma.

1(3)

bubmnorexa LIOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
YMCHHI ITUIAHUPOBaTh H
BBITIOJHATh ~ XUMHUYECKUH
9KCHEPUMEHT
c(hopMHPOBAHHOCTH
yMEHUHI
KPUTHUYECK
HaHaJIN3HUPOBATh
XUMUYECKYIO
nHpOpMaImio,
MoNy4aeMyro U3
pasHbIX

HCTOYHUKOB
c(hOpMHUPOBAHHOCTh
YMEHHHCOOTIOAaTh
MpaBuIIa

9KOJIOTHYECK
HIEIeCcO00pa3HoOTo
MOBEICHUs B OBITY W
TPYIOBOH JIEATEITHLHOCTH B
[ENAX COXPAHEHHsS CBOETO
3I0POBbS U OKpY’Karomien
MIPUPOIHO CpesIbl

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

[IpaKTuyec
Kas
pabora



https://m.edsoo.ru/7f413b38

AneTnineH:

XUMHUEC
KHECBOWCTBA (peakLu
TUIPUPOBAHUS,
rajJJoreHUpOBaHUS,
rUpaTaliu,ropeHus),

MOJIY4YCHHUEC U IPUMCHCHHUC.

1(3)

bu6nunorexa [IOK
https://m.edsoo.ru/7f413b38

c(hopMupPOBaHHOCTH
YMEHUM

IIPOBOJ
WUTHBBIYMCIICHUS 1q
c(hopMuPOBaHHOCTH
YMEHUUI

XapaKTeprU30B
aTbCOCTAB,

CTpOEHHE,
¢dusnueckue u
XUMUYECKUECBOMCTBA

TUIMYHBIX
MpEeACTABUTENCH
Pas3INYHbIX

KJIaCCOB
OpPraHUYECKUX BELIECTB
c(hopMHUpPOBaHHOCTH
YMEHUU
XapaKTepHu30BaTh COCTAB,

CTpOEH
ve,  ¢uznyeckue U
XUMHUYECKHE

CBOIiCTBa

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

Apensl. benzon: cocras,
CTpoeHue, pusnueckue u
XUMUYECKHE CBOMCTBA
(peakMMraIoreHMpoBaHUs
U HUTPOBAHMS),
HOJIy4EeHHE UITPUMEHEHHE.

Ilpasuno
APOMAMUYHOC

M, npUMepPbl APOMAMUYECKUX
coedunenutl. JlabopamopHuliii
onvim: Mooenuposanue
MONEKYNAPOMAMUYECKUX
Y211e6000p000s.
IIpedcmasnenue o mexanuzme
peakyutl 91eKmpopuibHo2o

3ameuleHu.

1(3)

bu6nunorexa [IOK
https://m.eds00.ru/7f413b38

c(hopMHUPOBaHHOCTH
YMEHUM
XapaKTepU30BaTh COCTAB,
CTpOCH

ne, dbm3uveckue |
XMMHYECKHECBONCTBA
c(hopMHUPOBaHHOCTH
YMEHUS

XapaKTEePHU30B
ATHUCTOYHHUKH
YIJICBOJIOPOJHOTO CHIPhS
c¢(hOopMUPOBAHHOCTh
YMEHUI BJIAJIETH
CUCTEeMOW 3HaHUH 00

OCHOBHBIX MeToaax
Hay4YH
oro MMO3HAHUS,

HCIOJIB3YEMBbIX B XUMHHU
IpU U3YYEHHUH

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

Boviuucnenus: — BEIECTB U paKkTU4ec

ycmawnosienue XUMHUYECKHX Kast

CMPYKMypHOU SIBIICHUH pabota

Gdopmynvl

OP2aHUYECKO20

sewecmea Ha OCHOGe

e2o XUMUYECKUX

CBOUCME UIUCNOC0008

NOLYYEeHUsL.

Tonyon: cocras, crpoeHue, C(hOpMHUPOBAHHOCTH - YCTHBIN

bu3nUecKre 1 XUMHYECKHIE YMEHHH BIAJIETh | OMPOC;

CBOMCTBA (peakiun CHCTEMOl 3HaHWil 00 -pelieHue

TaJIOTCHUPOBAHUS U OCHOBHBIX MeTofaX | y4eOHBIX

HUTPOBAHUS ), HOJTYICHUE U Hay4H u

IPUMEHCHHE. oro HO3HAHUS, | IIPAKTHUKO-

TOKCHYHOCTH apeHOB. WCIOJIb3YEMBIX B XUMMHU | OpPHEHTHUD
IIPpY U3Y4YEHUHU BEUIECTB OBaHHBIX

Ilpeocmasnenue 06 ) Buborexa LIOK ¥ XUMUYECKHUXSABICHUI 3ajay;

;’ZZEZZZZJ; ’;z“ﬁe;” Oeticmeul 1(3) https://m.edsoo.ru/7f413b38 ;?;ZiE;pOBaHHOCTL ;'II/ICI)MGHH

OeH301bHOM KoJlble Ha POBOJL Bl OTIpOC

npumepe aIKU1IbHbIX UThBBIYHMCIIEHHUS nq (camocros

PAaouKanos, KapoOoKCUIbHoU, cOpMHUPOBAHHOCTH TeJbHas

2UOPOKCUTILHOU, AMUHO- U yMEHHUs paboTa)

HUMpO2PYNnbvl, AMoOMO8 XapakTeEPU30B

2Aajl102€eH086. ATbUCTOYHHUKH

Xumuveckue ceovicmea
OeH301a U e20 20MON0206:
OKUCTIeHUE 20MOTIO208
benszona.

YTJICBOAOPOAHOT'O ChIPph



https://m.edsoo.ru/7f413b38

I'enernueckas
CBSI3b
YTJIEBOJIOPOJIOB,
MPUHAJUICKAIIUX K
paszIMYHBIMKIIacCaM

Cnocobvl nonyuenus
apomamu4eckux
O0OUHOCMUXUMUYECKUX
CB0UICME CIMUpOod.
Honumepuzayus
cmupora.

Buruucnenus: — ycmanoenenue
CMPYKMYPHOU hopMyibl
OpP2aHUYeCcKo20 8euecmad Ha
0CHOBE €20

XUMUYECKUX CBOUCME
unucnocoboe

NOJYYeHUsl.

1(3)

bu6nunorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
yMEHUHI
MIPOBOJT

UTHBBIYUCIICHUS it
c(hopMHPOBAHHOCTH
YMEHHUS

XapaKTepPH30B
ATHUCTOYHUKH
YTIEBOIOPOTHOTO CHIPHS
c(hopMHPOBAHHOCTH
YMEHHUS OTIpENIETISTh
BH/IBI XUMHYECKON CBSI3U
B OpraHUYECKUX
COETMHEHMSIX

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

[IpupoaHble  MCTOYHHMKHU

yriieBoaopoaAoB. [Ipupoaubrit

ra3u IONYyTHbIE
He(TAHBICTA3HI.

I'enemuueckas ces3b
MEAHCOYPAZTUYHBIMU
Kaaccamu yeneeo0opooos.

I'enemuueckas ces3b
MEAHCOYPAZTUYHBIMU
K1accamu yeneeo0opooos.

1(3)

bu6nunorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
yMEHUHI

XapaKkTepr30B
aThCOCTAB,

CTpOEHHUE,
¢duznueckue u
XUMHUYECKHECBOMCTBA

TUIHYHBIX
MpeICTaBUTENEN
Pa3IUYIHBIX

KJIaCCOB
OPTraHMYECKHUX BEILECTB
c(hOpMHUPOBaHHOCTH
yMEHUHI

XapaKTepru30B
aTbCOCTAB,

CTpOECHHUE,
(nsnueckue u
XUMHYECKHECBOMCTBA

TUIIMYHBIX
MpeacTaBUTeNeH
Pa3IUYHBIX

KJIaCCOB
OpPTaHUYECKUX BEIIECTB

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

[IponykTsl nepepadboTKu
He(TH, X IPUMEHEHUE B
IIPOMBIIIIJIEHHOCTH U B
obITy. KameHHbIi1 yronb u
IIPOJYKTHIETO
nepepadoTKH.
JeMoHcTpauus: —
KOJUICKIINH

«HedTe» 1

«YTOIBY.

Buviuucnenusa: —
onpeoeneHueMoIeK)IAPHOL
dopmynv
KUCTIOPOO0COOepIHcaue2o
OpP2aHU4eCcKo20 eewecmasa
10 MACCOBbIM O0NAM
9/1EMEHMO08,8X00AUUX 8 €20
cocmas, no macce
(06vemy) npooykmos
C20paHusl; N0 KOAUUECmEy

1(3)

bubnuoreka [JOK
https://m.edsoo.ru/7f413b38

CdopMHUpOBaHHOCTH
YMEHHICOOITIOATh
npaBuiIa

HKOJIOTHYECK
HIEIeCO00pa3HOTro
MOBEICHUSA B OBITY W
TPYJIOBOW NESATEIBHOCTH B
eTsIX

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)



https://m.edsoo.ru/7f413b38

sewjecmea (macce, 06vemy)
npOOYKMos peaxyuu u/unu
UCXOOHBIX BeUecms.




Ypok 0bobwenus
Mamepuanamemoi.

[IpenenbHble OHOATOMHBIE
cnupThl. MeTaHOM U 3TaHOI:
CTpoeHue, (hu3ndecKue u
XUMHUYECKHE CBONCTBA
(peakiuuc aKTUBHBIMU
MeTallJIaMH,
raJlOTeHOBOIOPOIAMH,
ropeHue), IpUuMeHeHue.
Bonopoansie cBsa3u
MEXTYMOJIEKYJIaMU
CITUPTOB.

JleiicTBre MeTaHONA U
JTaHOJIaHA OPTaHHU3M
YeloBeKa.

JlaGopaTopHbI€ OMBITHI: —
TOpEHHEe CIIUPTOB; —
OKHCIICHHEITaHOIIa
okcuaom menu(Il).

IIpedenvhvie
00HOAMOMHBIECRUPTNDL:

1(3)

bubnuoreka [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
YMEHUH
BBISIBIIATD
XapaKTEpHBIE MPU3HAKI
TIOHSITUH,
yCTaHaBJIUBATh 170'¢
B3aMOCBS
3b,UCIIOJIb30BATh
COOTBETCTBYIOIINE
MOHATUS TpHU
OTHCaHUH
COCTaBa, CTpPOEHUSA
OpPTaHUYECKUX
COEIMHEHUMBIIAJICHUE
cucre
MOH
XUMUYECKUX
3HAaHUH,
KOoTOpas
BKJTIOYA
€T:0CHOBOIIOJIAraolIue

Y

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

IIpaKTUYeC
Kast
pabora



https://m.edsoo.ru/7f413b38

uszomepus,
Kaaccuguxayusi.
Dusuueckuecsolicmea
ANIKAHOJI08.
Jlemoncmpayus:

TIOHATHA




PAcmeopumocmy
Cnupmos8 8 8o0e.
Cnocobvl  nonyuenus u
npuMeHenue
0OHOAMOMHBIXCRUPTNOG.

Xumuueckue ceoticmea
Ankanonos :0ecuopamayuu,
OKUCIeHUA,

83aumooeticm
suec OpeaHudecKuMu u
Heop2aHUuyecKumu
xkuciomamu. Ilpeocmasnenue
0 Mexanusme
peaxkyull HyKnieo@duibo2o

3adMeuleHUA.




MHOroaroMHsbI€ CIIUPTHI.
OTUIICHIJIUKOJIb U
[JIMLEPUH:CTPOCHHUE,
dusnueckue u
XAMHYECKHUE CBOMCTBA
(B3auMoJIeHiCTBUE CO
IEJIOYHBIMH METaJlJIaMH,
KAaueCTBEHHAs peaKkUus Ha
MHOTOAQTOMHBIE CITUPTHI).
JelicTBue Ha OpraHu3m
yenoseka. [Ipumenenue
TJIMLEPUHA U
STUJICHTJIUKOJISL.
JlabopaTopHbIe ONBITHI: —
B3aUMOJICCTBUE
[JIMLEPUHA CTUAPOKCUAOM
meau(1I).

Mnozoamomnvie

cnup
mul:83auUmMooeticmeue
C Op2AHUYeCcKUMU U
Heop2aHuyecKumu
KUCIOMAMU.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

BJIaJIcHNE

on
XUMHYECKUX

KOTOpast

€T:0CHOBOIIO.
IIOHATHA

CUCTEM

3HAHWM,

BKJIIFO4a
Jlararonmue

c(hopMUpPOBaHHOCTH

YMEHUU

BBISIBJIATH

XapaKTepHbIE TPU3HAKH

TIOHATHH,

yCTaHaBJIMBAaTb ux

B3aMMOCBsA

3b,UCIIOJIB30BATH

COOTBETCTBYIOIIHEC

IOHATHUA  TIpU
OITMCaHHUH

COoCTaBa,

CTPOCHU

OpTraHUYCCKUX

COE€IUHEHNI

c¢(hOopMUPOBAHHOCTh

YMEHUM

yCTaHaBJIMB

ATBIIPUHAIJIC)KHOCTD

HN3YYCHHBIX

OpPTraHUYECKHUX

Y

- YCTHBIN
OI1poC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajay;
MUCHhMEHH
BII OIIPOC
(camocros
TeJbHas
pabora)

NpaKkTU4ecC
Kast
pabora



https://m.edsoo.ru/7f413b38

BCIICCTB IO UX COCTaBY

Ilpocmule HUCTPOCHUIO

aghup
bl, HOMEHKIamypa  uuzomepu K
Ocobennocmu OTPEICTICHHOMY
@u3uYeCKUX UXUMUYECKUX KJaccy/rpymmne
ceoticma. COCINHEHHI
deHout: cTpoeHne c(hOpMHUPOBAHHOCTh - YCTHBIN
MOJIEKYIbI,(pU3NYECKUE U YMEHHMH  yCTaHaBIMBaTh | OIPOC;
XUMHUYECKHE MPUHAICKHOCTh -pereHue
cBoiicTBa. TOKCUYHOCTH M3YYCHHBIX OPraHMYeCKHX | Yy4eOHBIX
denona.llpumenenune BEIECTB [0 MX COCTaBY MU | W
denona. CTPOCHHIO MPAKTHKO-
Brruucnenus OpUEHTUP
— [0 YpaBHEHHIO K OBaHHBIX
XUMHYECKONpPEaKIUn onpeAeNcHHOMY 3ajad4;
(Maccsl, 00beMa, bubnuorexa [IOK Kyaccy/rpynre -
KOJIMUECTBA MCXOTHOTO 1(3) https://m.edsoo.ru/7f413b38 COEIMHEHMIH MUChMEHH
BEIIECTBA WU MPOAYKTA c(hOpMHPOBAHHOCTH I OIpoc
peaKIuy 10 U3BECTHBIM yMeHui ucronp3oBath | (CaMoOCTOs
Macce, 00bEMY, KOJTMYECTBY XUMHYECKYI0 CHMBOJHKY | TEJIbHas
OJIHOT'O M3UCXOJTHBIX TUIST pabora)
BEIIIECTB WU COCTAaBJICHH -
MPOYKTOBPEAKITUN ). Pl MOJIEKYJIAPHBIX | IPAaKTHYEC

u Kast

Denon: zaumHoe  GIuUsAHUE CTPYKTYPHBIX pabota
2UOPOKCO2PYNNbL U c(hOPMHUPOBAHHOCTH

Oen301bH02050pa.

YMCHHSA ONPEACIIATE BUIBI



https://m.edsoo.ru/7f413b38

Ocobennocmu XUMHUYECKOII  CBSI3U B
XUMUYECKUX C8OUCME (heHoa. OpraHuYeCcKUX
COCOANHCHUAX

Kauecmesennvie peaxyuu
Hagewnon.




Denonghopmanvoecuonas cmoua.

Ipaxmuueckast paboma
Ne 4 Peuwienue
IKCNEPUMEHMATILHBIX 3A0aY NO
meme « Cnupmul u ¢heHobLY.

AnbaETUIB U KETOHBL.
dopmanberu, aneTaabIerul;
CTpoeHue, (hu3ndecKue u
XUMHUYECKHE CBOMCTBA
(peakIMuOKUCICHUS U
BOCCTAHOBJICHHS,
KaueCTBEHHBIC PEAKIINH ).
JlabopaTopHbIE OMBITHI:
— OKHCIICHHE aJIbJIETUIIOB
aMMHUAYHBIM PacTBOPOM
okcunacepeopa(l) u
THUAPOKCUIOM

meau(Il).

Onexmponroe
cmpoenue
KapOOHUTILHOU 2pYNNbl.
Tomonocuueckue

PpAobL
anvoe2udo8 U KemoHo8:
usomepus.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
YMEHUH

XapaKTepHU30B
aThCOCTAB,

CTpOCHUE,
¢duznueckue u
XUMHUYECKHECBOCTBA

THUITUYHBIX
IIpeICTaBUTENIEH
Ppa3IUIHBIX

KJIaCCOB
OpPraHUYECKUX BEIICCTB
c(hOpMHUPOBAHHOCTh
YMEHHSI

XapaKTEePU30B
AThUCTOYHUKH
YTIIEBOJOPOTHOTO CHIPhHS
c¢(hOpMHUPOBAHHOCTh
yMEHUH BJIAJIETh
CUCTEeMON 3HaHWH 00
OCHOBHBIX MeTOoJ1aX

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

IIpaKTUYeC
Kast
pabora



https://m.edsoo.ru/7f413b38

[pedcmasnenue o mexanusme
peaxyuil
HYKIeoPUIbHO20

HayJH
oro ITO3HAHMUS,
HCTIOJIb3YEMbBIX B XHMHUU
NpU U3YYCHUH BEIIECTB
M XUMHYECKUXSABIICHUI




NPUCOCOUHEHUS AIbOe2UO08.

dopmanbaeru,
aneTaabACT U/ I0TyYEeHUE U
pUMEHEHUE.
A1nieToH: CTPOCHHE,
busnueckue u
XMMHYCSCKHE CBOMCTBA
(peaKIIMMOKHUCICHUS 1
BOCCTAHOBJIEHHS]),
MOJIYUEHHE U IPUMEHEHHE.

Buviuucnenus: —
onpeoeneHue
MONEKYISAPHOU hopMY bl
Op2aHUYECK020 Geljecmaad
N0 MACCOBbIM OOJIAM
INEMEHMOB,8X00AUUX 6
€20 cocmas; no macce
(06veémy) npoodykmos
C20panus; nNo KOIUYecmasy
sewecmea (macce,
00vbeMY) nPOOYKmMos

1(3)

bubmuoreka [JOK
https://m.edsoo.ru/7f413b38

c¢(hOopMUPOBAHHOCTh
YMEHUI BJIaIeTh
CHUCTEMOHM 3HAHHH 00

OCHOBHBIX METOoJax
Hay4H
oro MO3HaHUS,

UCTIOJIb3YEMbIX B XMMHUH
IPU W3yYCHUU BEILECTB
1 XUMHYECKHUXSIBICHUH
c(hOopMHPOBAHHOCTD
YMEHUU
MIPOBOJ

UTHBBIYNCIICHUS 1q
c¢(hOopMUPOBAHHOCTh
YMEHUMI

XapaKTepu30B
aThCOCTAB,

CTpOEHHE,
¢dusnueckue u
XUMUYECKUECBONCTBA

THUIINYHBIX

- YCTHBIN
OTIpOoC;
-pereHue
yueOHBIX
u
MPaKTHKO-
OpPHUEHTHUD
OBaHHBIX
3azay;
NUCHMEHH
BII OIIPOC
(camocrost
TeJIbHAs
pabora)
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peaxyuu u/unu UCX0OHbIX IpeACTaBUTENCH
seujecme; — PasIMYHbIX
ycmanosnenue KJIACCOB
CMPYKMYPHOU (OopMybl

Op2aHUYEeCcK020

eeuecnea HaA OCHOeBE e2o

OpTraHNYCCKUX BCIICCTB




XUMUYECKUX CBOUCMB

UnUcnoco6o8
NOTYYEHUSL.
Ypok 0bobwenus
Mamepuaniamemsi.
OHOOCHOBHBIC c(hOpMHUPOBaHHOCTH - YCTHBIH
npeebHbIeKapOOHOBBIC yMEHU’ OIpoC;
KHUCJIOTHI. XapaKTepu30B -peleHue
MypaBbHHas U aThCOCTAB, yueOHBIX
YKCYCHAsIKUCIIOTHI: CTpOCHHE, "
CTpOCHHUE, usnueckue u MPAaKTHUKO-
busnUecKue U XUMHUECKHUEC XUMHYECKHECBOCTRA OpPHCHTHUP
CBOICTBa (CBOMCTBA, O0IIIHE THUNTAYHBIX OBaHHBIX
JUTSIKIIacca KUCIIOT). pecTaBUTENeH 3a/1ay;
[pakTuueckas padora Ne 2. bubmmoreka IIOK PasIMYHBIX -
CBoiicTBa PacTBOPAYKCYCHOM 1(3) https://m.edso0.ru/7f413b38 KJIaCCOB NUChMEHH
KHUCIIOTBI. OpPTraHUYECKHX BEIIECTB BII OIIPOC
c(hOPMHUPOBAHHOCTH (camocrost
Ocobennocmu yMEHHI TeJbHas
CMPOEHUAMOILEK) L TIPOBOJT paboTa)
Kap60HOGblx HUTBBBIYUCICHUA mq -
xucrom. Mzomepus — u c)opMUpPOBAHHOCTD IPaKTHYEC
HOMEHKAamypa. yMEHUMH Kast
Booopoonviecssasu meaicdy cobmona | pabora
MoaeKy1amu Tb

Kap60H06blx Kucjiom.

npaBuiia IIOJIB30BaHUs



https://m.edsoo.ru/7f413b38

XHMHYECKOH MOCYA0U U

O0noocHosHbLE npedenbHble
KapOOHOBble KUCIOMbL:
peakyuuc yuacmuem
V211e8000p0O0H020 paduKad.

1a60paTOPHBIM
00opyIoBaHHEM




MypaBbpuHas U yKCycHas
KHCJIOTBI: peakuus
sTepudUKaImH,

IMOJIYUYCHHEC UITPUMCHCHUC.

Ocobennocmu ceoticms
MYPABbUHOU KUCLOMBI.
MHnoeoobpazue
KapOOHOBBIXKUCION.
Ilpeocmasumenu

BbLCLUUUX
KApOOHOBbIX  KUCIOM.!
NatbMUMuUHOBAsL,
JIUHONLe8AS, TUHONICHOBAS
KUCTIOM®bL.

Ocobennocmu

ceolcme
HenpeoebHbIX

U ApoMamu4ecKux
KapOOHOBbIX KUCIOM,
OUKApOOHOBBIX KUCIOM,
2UOPOKCUKAPOOHOBHIX
KUciom.

1(3)

bub6nunorexa [IOK
https://m.edso0.ru/7f413b38

c(hopMHUPOBaHHOCTH
YMEHUM

cobmrona

Th
MpaBWjia  TOJIH30BAHUA
XUMUYECKOH OCYAOU U
1abopaTOPHBIM
obopynoBaHuEM
c(hopMHUPOBaHHOCTH
YMEHUU BJIAJETh
CHUCTEeMOW 3HaHWUH 00
OCHOBHBIX MeToJax
Hay4YH

oro MO3HAaHUS,
WCTIONB3YEMBIX B XUMHUH
MIpH W3y4YCHWH BEIIECTB
Y XUMHUYECKUXIBJICHHH
c(hopMHUpPOBaHHOCTH
YMEHUU

POBOJ]
WUTHBBIYUCIICHUS

11q

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajay;
KOHTPOJIb
Hast
pabora



https://m.edsoo.ru/7f413b38

CreapuHoOBas 1 0JICMHOBAs
KHCIIOTBI KaK
NpeACTABUTCIIM BBICHIUX
KapOOHOBBIX KUCIOT.MbLia
KaK COJIX BBICIINX
KapOOHOBBIX KUCIOT,

HX MOIOIIIEE ICHCTBHUE.

Ilousrue o
CHUHTETHYECKNX
MOJOIIIMX

cpencTBa
X

[ToHsATHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIOT —
CJIO’KHBIX 3(upax,

AHruapuaax,
TaJdorcHaHruapujaax,

1(3)

bu6nmorexa [IOK
https://m.edsoo0.ru/7f413b38

c(hopMHUPOBaHHOCTH

YMEHUM

TIPOBOJ
HUTHBBIYHMCIICHUS TIq
c¢(hopMUPOBaHHOCTH
YMEHUUI BJIAJIETH
CHCTEMOIl 3HaHHH 00
OCHOBHBIX MEeToJax

Hay4H

oro MMO3HAHU,

HCIOJIB3YEMBIX B XHMHU
IIpy U3Yy4YCHHU BECUICCTB
1 XUMUYECKHUXSIBICHHUI

- YCTHBIN
OI1poC;
-pelieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
bl OIpoC
(camocros
TeabHas



https://m.edsoo.ru/7f413b38

aMuaax, HUTpuJjax.

pabota)

CrnoxHble 3upHI
KaK [TPOU3BO/IHbIE
KapOOHOBBIX KUCIIOT.
I'naponus CioXXHBIX

3¢upoB.

Cnoorcnvie 2¢hupeoi.
T'omonozcuueckuti pso,
oobwasagopmyna,
uzomepus u
HOMeHKIamypa.

IIpakmuueckas paboma

No 5. Pewenue
IKCNEPUMEHMATbHBIX 3A0aY
no meme «Kapbonogvie
KUCII0Mbl. Crnoorcrvie

a¢hupoLy.

1(3)

bu6mmoteka [IOK
https://m.edsoo.ru/7f413b38

c¢(hOopMUPOBAHHOCTh
YMEHUH BIaAEeTh CUCTEMOM
3HaHUH 00  OCHOBHBIX
METOAax
HAY4YHOT

0 MO3HAHUS,
UCTIOJIb3YEMbIX B XHUMHU
Py M3YYCHUH BELIECTB U
XUMHAYECKUXSIBIICHUN
c¢(hOopMUPOBAHHOCTh
yMEHUH! cobmo1aTh
npaBuiIa MOJIb30BAHUS
XUMHUYECKOM TNOCYJOM U
nabopaTopHBIM
00opyoBaHUuEM
c(hOopMHPOBAHHOCTD
YMEHUM

KPUTHUYECK
MaHaJIM3UPOBATh
XHUMHUYECKYIO
UHpOpMALHIO,

- YCTHBIN
OIIpOC;
-pereHue
y4eOHBIX
u
MPAaKTHUKO-
OpPUEHTHUD
OBaHHBIX
3ajauy;
MUCbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

KOHTPOJIb
Hast
pabora

MMPpaKTUICC



https://m.edsoo.ru/7f413b38

MOTy4aeMyl0 W3 Pa3HBIX
HMCTOYHHUKOB




Kasa

pabora
Kupsr. ['maponm3 c(OpMHPOBAaHHOCTH - YCTHBIN
)kupoB.IIpumenenune YMEHUMH OTpoc;
YKUPOB. KPUTHYECK -pelieHue
buonornueckas poib )KHPOB. MaHAJU3UPOBATh y4eOHBIX
Beruucnenus: — no XUMHYECKYIO u
YPaBHEHUIOXUMHUYECKOM HH(POPMAIIHIO, MPaKTHUKO-
peaknuu (Macchl, 00bEMa, MOJIy9acMyi0 U3 OPUEHTHP
KOJIMYECTBA UCXOTHOTO pasHBIX OBaHHBIX
BEII[ECTBA WU TIPOYKTA HCTOYHHKOB 3a/1ay;
peaKkIMi TO0 H3BECTHBIM bubnmoreka [IOK c(hOpPMHPOBAHHOCTh -
macce, 00bEMY, KOJIUYECTBY 1(3) https://m.eds00.ru/7f413b38 | ymennmii mnaHMpoBaTh W | IHCHEMEHH
OJIHOTO M3 UCXOJIHBIX BBILIOJIHATh ~ XUMHUYECKHI bIi1 OIpocC
BEIIECTB WJIU TIPOTYKTOB 9KCIIEPUMEHT (camocrost
peaKIum). c(hOpMHUPOBAHHOCTH TeIIbHAsA

YMEHUH BIaIeTh CUCTEMOU pabora)

Kupwi: cmpoenue, 3HaHWM 00  OCHOBHBIX -
@usuueckuecsoticmaa. MeTO/1aX KOHTPOJIb
Ocobennocmu ceoticms HAay4YHOT Hast
JACUPOB, COOEPIHCAUYUX 0 nosHanus, | pabora

OCMAMKU HeNnpeoelbHbIX
arcupnwix kucrom.2Kupot 6

HCIIOJIb3YEMBIX B XHWMUH
npu MU3y4YCHUH BCIICCTB U



https://m.edsoo.ru/7f413b38

npupooe.

Koumponvnas paboma:

XUMHYECKUXSIBJICHUI




«Kucnopoocooepocawy
ueopeanuyeckue
CcoeOuHeHUs».

VTIeBoabl: COCTaB,
KJ1accuuKamms

YTIICBOJIOB

(MOHO-, TU- ¥ TTOJIMCaXapHUIbI).

Onmuyeckas Uusomepusl.

Monocaxapuobi:
2anakmo3a,pubosa, 0e30kK-
cupubosa.

Quzuueckue c80UCMEA  UHAX(
JlabopamopHnuwiii
onvim:
Bszaumooeticmeue
PAcmeopa 2noKo3ul ¢

2UOPOKCUOOM
meou(ll).

1(3)

bubmunorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBAHHOCTh
YMEHHI BJIAJIETh
CHUCTEMOH 3HaHHH 00
OCHOBHBIX MeToIax
HaYYH
oro [TO3HAHMSI,

HCTIONIE3YEMBIX B XUMHUHU
IIpU M3y4YEHUH BEIIECTB
Y XUMAYECKUXSIBIICHUH
c(hOpMHUPOBAHHOCTH
yMEHUH

POBOJ]
UThBBIYUCIICHUS ¢
c(hOpMHUPOBAHHOCTh
YMEHUH

co0JIr01a
Th

MpaBWiIa  TOJIb30BAHUS
XUMUYECKOH Mocylnon u
1a060paTOPHBIM
obopymoBaHHUEM

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

[IpaKTUyec
Kast
pabota



https://m.edsoo.ru/7f413b38

Caxapoza —
MpeACTaBUTEb
JcaxapuioB, TUIAPOIIN3,
HaxO0JICHHUE B IPUPOJIE U
MIPUMEHEHHUE.

Jlucaxapuow:
Manbmo3a unaKkmo3sa.

Xumuueckue ceoticmea
YeNNI0NI03bl: 2UOPOIU3,
noxyyexue 3Qupos
yeanonosvl. [lowsmue 0o
UCKYCCMBEHHBIX 80JIOKHAX
(6ucko3a, ayemamHuvliiuenix).

1(3)

bu6mmoreka [IOK
https://m.edsoo0.ru/7f413b38

c(hOpMHUPOBaHHOCTh
yMEHUHI

coOimoaa
Tb

MpaBWJIa  TOJB30BAHUSA
XUMUYECKOH OCYAOU 1
1a60paTOPHBIM
o0opynoBaHHEM
c(hOpMHUPOBaHHOCTh
yMEHUH BJIAZIETH
CHUCTEeMON 3HaHUH 00
OCHOBHBIX MeToax

Hay4H
oro TTO3HAHUA,
HCIIOJIb3YEMbBIX B XUMHU
IIPU U3Y4YCHUU BEIICCTB
Y XUMAYECKUXSIBIICHUH

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)



https://m.edsoo.ru/7f413b38

AmuHBL. MeTuaamMuH 1
AHWJIMH:COCTAaB,
cTpoeHue, Gu3nvIecKue u
XUMHYECKHE CBOMCTBA

(ropenue,B3auMO/ICHCTBUE C

BOJIOM M KUCJIOTAMH).

Knaccugpurayus

AMUH
08:anupamuveckue u
apomamuyeckue;

nepeuvHbsle, 8MOpPUUHbLE

u mpemuunvle. AMunbL:
uzomepus. Cnocobwi
NOJIy4eHust U NPUMeHeHue
anughamuieckux amuHos.
Ionyuenue anununa
usHUmMpoben3oa.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

YMEHHI BJIAJIETH
CUCTEeMON 3HaHUH 00
OCHOBHBIX METOoIaX
Hay4H
oro MO3HAHUA,

HCTIONB3YEMBIX B XUMHH
NpU M3YYCHHU BEIICCTB
1 XUMHYECKUXABICHU
c(hOpMHUPOBAHHOCTh
YMEHUH

MIPOBOJT
HUTBbBBIYMCIICHUA I1q
c(hOpMHUPOBAHHOCTh
YMEHUH
XapaKTepHU30BaTh COCTAB,

CTpOeH
ve, (QusnUecKue u
XMMHYECKHE  CBOWCTBA

THUITUYH
bIX

1Ip e,[[CTaBPITeJICﬁ

- YCTHBIN
OI1poC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajay;
MUCHhMEHH
BII OIIPOC
(camocros
TeJbHas
pabora)



https://m.edsoo.ru/7f413b38

Bzaumnoe 8IUAHUE Pa3IMYHbIX
2PYNNAmoMOo8 6 MOJIeK)ie KJ1ac
AHUTUHA. COBOPraHUYECKUX

BEILIECTB
AMUHOKHCIIOTBI c(hOpMHPOBAHHOCTh - YCTHBIH

Ka YMEHUI OIpoc;

K aM(pOTEpHbIC XapaKTepU30B -peleHue
OpraHuYecKue aThCOCTaB, yueOHBIX
COCTUHCHHUSL. CTpOCHHE, "
dusznveckue u ¢dusnueckue u MPAKTUKO-
XUMHUYECKHE CBOMCTBA XUMHMYECKHECBOMCTBA OpPHCHTHUP
AMHHOKHUCIIOT (Ha THITNYHBIX OBaHHBIX
pUMepe TIUIMHA). pe/ICTaBUTENeH 3ajad;
Buonornueckoe bubmotrexa IIOK PasIMYHBIX -
3HAYEHHE AMUHOKHCIIOT. 1(3) https://m.eds00.ru/7f413b38 KJIaccoB NUCbMEHH
[TenTuae!. OpraHUYECKUX BEIECTB BII OIIPOC

c(OPMUPOBAHHOCTH (camocrost
Homenknamypa u yMEHUH TeJbHas
usomepusl. Omoenvuvie IPOBOJL pabora)
npeocmasument o- UThBBIYKMCIIEHHUS] 11q
AMUHOKUCTIOM. 2TUYUH, c(hOPMUPOBAHHOCTH
ANAHUH, PeHUNANAHUH, CEPUH, yMEHUH
2NYMAMUHOBAS KUCIOMA, coburoza

JAUSUH,YUCMEUH.
Onmuyeckas usomepus

Tb

ImpaBuJia ITOJIB30BaHUA



https://m.edsoo.ru/7f413b38

amunoxuciom: D- XMMHYECKOM MOCYI0# 1

u L-amunoxucnomei. 71a60paTOPHBIM
o0opynoBaHuEM

Peaxyus

NOJIUKOHOEHCayUl,

o0bpazosanue nenmuoHol




cessu. [lemoncmpayusi:
Pacmeopenue 6enros 6 6ooe.

benku Kak
MPUPOHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHMUS.

Iousmue 06 azomcooepaircawux
2emepoYUKIULeCKUX
coeounenusx. [lupumuounosvie
U NYPUHOBbIE OCHOBAHUSL.
Hyxneunoswvie kuciomol:
cocmas,

cmpoenue u OUOI02ULeCKAs]
PO,

Ipakmuueckas paboma
Ne 6. Pewenue
OKCNePUMEHMATIbHBLX 3A0aY

omeme
«A3omcooeporcawue
op2anuieckue coeOUHeHUsL.

1(3)

bu6mmoteka [IOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh
YMEHUH

coOirona
Tb

IpaBWJIa  IIOJIb30BaHU
XUMUYECKOM MOCYyNON U
nabopaTopHbIM
o0opynoBaHHEM
c(hOpMHPOBAaHHOCTH
YMEHUH IIJIaHUPOBATH U
BBITIOJTHITh XUMHUYECKHI

3KCIIEPUMEHT
c(hOpMHUPOBAHHOCTH
YMEHHI BJIAJIETh

CUCTEMOM 3HAaHUK 00

OCHOBHBIX MeTOoIaX
Hay4H
oro MTO3HAHUS,

HCIIONB3YEMBIX B XUMHHU
IIpU U3yYEHUU BELICCTB
1 XUMUYECKUXABICHUM

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAKTHKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHbMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

[IpaKTUyec
Kast
pabota



https://m.edsoo.ru/7f413b38

OCHOBHBIE TTOHSTHS
XHUMHHI
BBICOKOMOJIEKYJIPHBIX
COCTUHEHUN:

MOHOMEpP, TTOJIUMEDP,
CTPYKTYPHOE 3BEHO,

CTEIeHb
MOJIMMEPH3AIHH,
CPeIHSISIMOJICKYIISIpHAsT
macca.

Ilpeocmasnenue 0
cmepeopezyApHOCmU U
HAOMONEKVIAPHOU

CMPYKMYPEnoaumepos,

3a8UCUMOCTb CBOLUCME
NOUMEPO8 OM UX
MONEKVAAPHOO U
HAOMONEKYNAPHO0
cmpoenus. Jlemoncmpayus
06pasyos pesunul.
Buoeogppacmenm
«Bynkanuzayus pesunuly.

IIpakmuueckas
pabo
ma
Ne 6. Pewenue
IKCNEPUMEHMANbHBIX 3A0aY
nomeme «Azomcooeporcawue
op2anHuiecKue coeOUHeHUsL.

1(3)

bubmmnorexa LIOK
https://m.edsoo.ru/7f413b38

c(hOpMHUPOBaHHOCTh

YMEHHI BJIAJIETh
CUCTEeMON 3HaHUH 00
OCHOBHBIX MeToJIax
Hay4H
oro MO3HAHUA,

HCTONB3YEMBIX B XUMHUH
IPU W3yYCHHWH BEILECTB
1 XUMHYECKUXSIBICHUH
c(hOpMHUPOBAHHOCTh
YMEHUH

IIPOBOJT
UTHBBIUNCIICHUS Ta
c(hOpMHUPOBAHHOCTh
YMEHUH

XapaKTepr30B
aThCOCTAB,

CTpOCHHE,
¢duznueckue u
XUMHMUYECKHECBOMCTBA

TUTTUYHBIX
IIpeICTaBUTENEH
Ppa3IMYHBIX

KJIaCCOB
OpPTraHUYECKUX BEIIECTB

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

[IpaKTuyec
Kas
pabora



https://m.edsoo.ru/7f413b38

[Inactmacchl (TTOJTMATHIICH,
MOJIUTIPOITUIIEH,
HOJMBUHUIIXIOPHU]I,
TIOJIUCTHPOI).
Harypanbnslii u
CUHTETHUYECKUE KaydyKu
(OyTamueHOoBbIH,
XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BoslokHa:
HaTypaJibHble  (XJIOTOK,
HIepCTh,  LICIIK),
HCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO032)

IInactmaccsr:
MOJIMMETHIIMETaKPHUIIAT,
nonu-KapOoHaTHI,
MOJIUATHIICHTEpETAIAT.
Yrunuzauus u
nepepadboTKaIIacTukKa.
DnacToMepbl: CUIUKOHBI.

[IpakTnueckas padota Ne

Pemienne OKCIICPUMCHTAIIbHBIX

3a1a4 110 TEME

«Pacmo3HaBaHHeNIacTMacc U

BOJIOKOH»

1(3)

bubmunorexa LIOK
https://m.edsoo.ru/7f413b38

c(hopMHPOBAHHOCTH
yMEHUHI

XapaKkTepr30B
aThCOCTAB,

CTpOEHHUE,
¢duznueckue u
XUMHUYECKHECBOMCTBA

TUIHYHBIX
MpeICTaBUTENEN
Pa3IUYIHBIX

KJIaCCOB
OPTraHMYECKHUX BEILECTB
c(hOpMHUPOBaHHOCTH
YMEHUS

XapaKTepH30B
aTbUCTOYHUKU
YTJIEBOAOPOIHOTO CHIPHS

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIIPOC
(camocTost
TeabHas
pabota)

[IpaKTuyec
Kas
pabora



https://m.edsoo.ru/7f413b38

HToroBasi KOHTpOJIbHAS
paboraza kypc 10
Kiracca

[ToBTOpenue. ['eneTnyeckas
CBSA3b MEXKIY

pa3IMYHBIMU KJIacCaMu
OpPraHUYeCKUX COCIMHEHHI

[ToBTOpenue. Beruncnenus:
—OomnpeaeeHne
MOJIEKYJISIPHOM POPMYIIBI
OpPTaHUYECKOTO BEUIeCTBA
10 MacCCOBBIM JIOJISIM
3JIECMEHTOB, BXOJISIIUX B €TO
cocTas; 1o Macce (00beMy)
MIPOIYKTOB CTOPAHMSI; TT0
KOJIMYECTBY BEIIECTBA
(macce, 00BEMY) IPOTYKTOB
PEaKIny U/UIH UCXOTHBIX
BEIIECTB; — YCTAHOBIICHHUE
CTPYKTYPHOU

bopMmyIb

OpPraHUYECKOTO

BEIIECTBA HA OCHOBE

€ro XUMHUYECKUX

CBOMCTB MJIMCIIOCOO0B
MOJTyYEHUSI.

c(hopMHPOBAHHOCTH
yMEHUHI
MIPOBOJT

UTHBBIYUCIICHUS 1
c(hopMHPOBAHHOCTH
yMEHUH BJIAZIETH
CHUCTEeMON 3HaHHH 00
MeToax

Hay4YH
oro MO3HAHUS,
HCTIONE3YEMBIX B XHMHUU
IIpY U3yYeHUH BEIIECTB
Y XUMAYECKUXSIBIICHUH
c(hOpMHPOBAHHOCTH
yMEHUH

OCHOBHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3b38

13) | 1

coOurona
Th

IpaBuiIa
XUMHUYECKOH NIOCYAOH U

II0JIb30BaHUA

nabopaTopHBIM
00opyIoBaHHEM

- YCTHBII
OI1poC;
-penieHue
y4eOHBIX
"
MPAKTHKO-
OpPHUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BIN OTIPOC
(camocTost
TeabHas
pabota)

Oo6ee
KOJIMYECTBO YaCOB
10 IPOrpamMme

basoBblit ypoBeHb - | 4 B Hezento, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

VYrayOneHHsli ypoBeHb - 3 4 B HeJlento, Bcero 105 u,u3 Hux 10 4 — pesepBHOE BpeMs



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YpoBeHb 00ydeHHS

[TpakTrueckue paboThbl

KouTponbHbie paboTsl

bazoBriit

3

3

VYriy6ieHHbIi

8






