AnHOTanMs K paboueii mporpamme 1Mo yueOHOMY IpeaMeTy « XUMHUsD»

HasBanue yuebHOTO
npeaMeTa

Xumus, 10-11ki1, 6a30BbIi YpOBEHB

HopmaruBHnas 6a3a

o ®enepanbHblii 3akoHa OT  29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccutickoii Deaepanumy;

e mpuka3a Munnpocsemenuss Poccun ot 22.03.2021 Ne
115 «O6 ytBepxknenun Ilopsimka opraHu3alMd W OCYIIECTBICHUS
o0pa3oBaTeIbHON JeSATeIbHOCTU o OCHOBHBIM
001eo0pa3oBaTeIbHBIM porpaMMam — o0pa3oBaTeNbHBIM
IporpaMmaM HaydajibHOTO OOIIET0, OCHOBHOTO OOILEro M CpPeaHEro
o01rero oOpa3oBaHUsY;

e Tmpukaza MuHHcTEepcTBa 0Opa3oBaHuss U Hayku PD or 17
mas 2012 1. N 413 «O06 yrBepxkaeHun (denepaabHOTO
roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTAaHIAPTa CPETHETO OOIIEro
00pazoBaHUsM» (C U3MEHEHUSIMH U JOTIOTHEHUSIMH);

e mpukaza Munnpocsemenus Poccum ot 18.05.2023 Ne
371 «O6 YTBEPKICHUHN henepanbHON o0OpazoBaTebHON
nporpamMmsl  cpeaHero ooOmiero obpazoBanus» (manee — DOII
COO);

e yctaB MBOY «COLI Ne 60 um. repoeB Kypckoii OUTBBI»;

e Iporpamma BOCIIUTAHUS MBOY «Cpennsis
obmeoOpa3oBarenbHas mkona Ne 60 wumenu repoeB Kypckoit
OUTBEIY;

e TIOJIOKEHHE O (pOopMax, NEPUOTUIHOCTH, MOPSAKE TEKYIIETO
KOHTPOJISI ~ yCIIEBA€MOCTH U MPOMEXKYTOYHOW  aTrTecTaluu
obyuatomuxcst B MBOY «COHLI Ne 60 um. repoeB Kypckoit
OUTBBDY.

Ienu

e (GopMHpOBaHME CHUCTEMBl XHMHUYECKMX 3HAaHUM  Kak
BAKHEMIIEN COCTABIIOLIEN €CTECTBEHHO-HAYYHOU KApTHUHBI
MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIC MOHSITHUA,
dbyHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE
S3bIKa HaYKH, YCBOCHHE Y MOHUMAHUE CYIIIHOCTH JOCTYITHBIX
0000111eHnT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE
C UCTOPHUEN UX PA3BUTHS U CTAHOBJICHHS;

e (opmupoBaHWE W pa3BUTHE TPEJCTABICHUH O HAyYHBIX
METOJIaX TIO3HAHMS BEIIECTB M XUMHUYECKHUX PEAKIIHM,
HEOOXOAUMBIX JJIsi MPUOOPETCHUSI YMEHUN OPUEHTHUPOBATHCS
B MHUPE BEIIECTB U XUMHYECKHUX SIBJICHUI, UMEIOIIUX MECTO B
MPUPOJIE, B TPAKTUYECKOW U MMOBCEJHEBHOM KU3HU,

® pa3BUTHE YMEHHH U CHOCOOOB JEATEILHOCTH, CBS3aHHBIX C
HaOII0ICHUEM U O0BSICHEHHEM XUMUYECKOTO IKCIIEPUMEHTA,
coOmoieHueM  mpaBwil  Oe3omacHoro  oOpamieHust ¢
BEIIICCTBaMH.

3amaun

agantamusg ~ OOyYaromMXCs K  yCIOBUSM  JIMHAMHYHO
pa3BHUBAIOIIETOCS MHpa, GOPMUPOBAHUE HUHTEIUIEKTYaJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOSITEIBHOMY NPHUHATHIO TPAMOTHBIX PEUIEHUN B KOHKPETHBIX




KN3HCHHBIX CUTyaluiIx, CBsI3aHHBIX C BCIIIeCTBaAM u ux
MIPUMEHEHHUEM;

dbopMupoBanre y 0OydYalOIIUXCS  KIIOYEBBIX  HABBIKOB
(KJTFOUEBBIX KOMITETEHIIHIA), UMEIOIINX YHHUBEPCAIBHOE 3HAUCHHE JIJIS
Pa3IMYHBIX BHUOOB ACATCIBHOCTHU: PCIICHUA HpOGJ’IGM, IIOHUCKaA,
aHanu3a W o0pabotku  wHpOpManMK, HEOOXOMAMMBIX IS
HpI/I06peTeHI/ISI OIlbITa ACATCIBHOCTH, KOTOpad 3aHUMACT BaXHOC
MECTO B TMO3HAHMHM XUMHH, a TaKXe JUIsl OUEHKH C TO3HIUH
9KOJIOTHUECKOH O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB H
XUMHUYECKHX TPOIIECCOB HA OPTaHU3M UYEJIOBEKa M IPUPOIAHYIO CPEay;

Pa3BUTHUC MO3HABATCIBHBIX HHTCPCCOB, MHTCIUICKTYAJIbHBIX U
TBOPYECKUX crocoOHOCTEH 00yJaromxcsi: CITOCOOHOCTH
CaMOCTOATCIBHO HpHOGpeTaTB HOBBIC 3HAHUA IO XHUMHU B
COOTBETCTBUM C JKU3HEHHBIMH TIOTPEOHOCTSMH, HCIIOJIB30BATh
COBpPCMCHHBIC I/IH(I)OpMaI_[I/IOHHBIe TEXHOJIOTHUHN OJId ITIOHUCKAa U aHaJIn3a
yu4eOHOH H  HAYYHO-TIOMYJSIPHOW  WHQPOPMAIMKM  XUMHYECKOTO
COJIep KaHUS;

(hopMupoBaHUE W pa3BUTHE Y OO0YYAIOIIUXCS aCCOIMATHBHOTO
U JIOTUYECKOTO MBIIUICHUS, HAOII0IaTEeNbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, TIPH
IJTaHUPOBAHUUA U IPOBCACHUU XUMHUYCCKOTO S3KCIICPUMCHTA,

BOCITUTAHUE y 00yJaromuxcs yOXKIEHHOCTH B
T'YMaHUCTUYECKON HAIIPaBICHHOCTH XHMMM, €€ BaXHOM pOIM B
penieHuu r100aIbHBIX npo0emM panroHaIBHOTO

MIPUPOIONIOIB30BaHNUs, MOMOJIHEHUS DSHEPreTUYECKUX PECYPCOB H
COXpaHEHMsI MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU
OEepe)KHOTO OTHOLICHHS K TPHUPOJIE M CBOEMY 3JI0POBBIO, a TaKXkKe
MPUOOPETEHUsI ONbITa HCHOJIL30BAaHUS TOJYUYEHHBIX 3HAHUW MJid
NPUHATUSL TPAMOTHBIX pELICHHA B CHTyalMsAX, CBS3aHHBIX C
XUMHYECKUMH SBJICHUSMHU.

OO0beM yacoB Ha
peanu3anuo
MIPOTrpaMMBbI 110 TOJIaM
o0yJeHus

68 yacoB: B 10 kitacce — 34 yaca (1 uyac B Henemo), B 11 kimacce — 34
yaca (1 gac B Heemro0).

DopMBI KOHTPOJIS

TECCTUPOBAHUC, YCTHBIﬁ OIIpOC; AOMAIIHSA pa60Ta; 3aluTa

OCBOCHUS NPOEKTOB, pe)epaToB WM TBOPUECKUX PabOT; CEMUHAPHI;
paKTHYECKHE pabOThI; KOHTPOJIbHBIE pabOThI

DNEeKTPOHHBIE bu6ymoreka [{OK https://m.edsoo.ru/7f41837c

o0Opa3oBaTeIbHbIC bu6imoreka L{TOK https://m.edsoo.ru/7f41a636

pecypchl
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HOACHUTEJBHASA 3AIINCKA

[IporpaMmmMa 1O XMMUM Ha YPOBHE CpeAHEro oO0mero oopa3zoBaHus
pa3zpaborana Ha ocHOoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOTPAMMBI CpPEIHEro OO0Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHblx B  DeAepaibHOM  rOCYAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
Qenepanuy, pealM3ylOIIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOTPaMMBbI, U
OCHOBHBIX TMOJOXeHUN «CTparerun pa3BuTua BocnuTanuss B Poccuiickoi
Oenepanun Ha niepuon a0 2025 roma» (Pacnopsixenue IlpaButenscrBa PO or
29.05. 2015 Ne 996 - p.).

[Iporpamma o XuMuM Ha YPOBHE CpeHETO 001Iero 0Opa3oBaHus pa3paborana
Ha OCHOBE CIIEAYIOIINX HOPMATUBHBIX aKTOB:

o ®epnepanbHbii 3ak0Ha 0T 29.12.2012 Ne 273-03 «O0 o00pa3oBaHuM B
Poccuitickon @enepaunm;

o mnpukaza Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «0O06
yTBepkaeHun llopsigka opraHu3aliui W OCYIIECTBICHUS 00pa3oBaTeNbHOU
JESTEIPHOCTH TI0  OCHOBHBIM  00IIe00pa3oBaTENbHBIM  IporpaMmam  —
00pa3oBaTeNbHbIM MPOrpaMMaM HA4YaJIbHOTO OOLIEro, OCHOBHOI'O OOLIEro M
CpenHero oomiero oopa3oBaHUs;

o 1npukaza MuHucrepcTBa oOpa3zoBaHus U Hayku P® ot 17 mas 2012 r. N
413 «OO6 ytBepxkaeHun GeaepaTbHOTO TOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO
CTaHJlapTa CpeaHEro o0IIero 00pa3zoBaHusI» (C U3MEHEHUSIMU U JIOTIOJTHEHUSIMH );

o mpukaza MunnpocBemenuss Poccum ot 18.05.2023 Ne 371 «O06
yTBEPXKJIEHUU (eaepanbHOoil 00pa3oBaTeNbHONM MPOrpaMMbl CPEIHEr0 OOIIEro
obpazoBanus» (nanee — GOIT COO);

« yctaB MBOY «COII Ne 60 um. repoes Kypckoit OUTBbI»;

« nporpamma Bocniutanusa MbOY «Cpennsist oOuieo0pa3zoBarenbHas mikosna No
60 umenu repoeB Kypckoit OUTBbIY;

o TMOJIOKEHUE 0 (opmax, MEPUOAUYHOCTH, MOPSAKE TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOUYHOU aTTecTanuu oOydarmuxcs B MBOY «COII
Ne 60 um. repoeB Kypckoit OUTBBI».

OcHOBY MOAXOJOB K pa3pa0OTKE MpOrpaMMbl IO XUMHHU, K OIPEAECICHHUIO
oOwel crparerun oOy4eHHs], BOCIIMTAHUS U Pa3BUTHs 00y4arOLIMXCsl CPEACTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbeie nosiokeHuss ®I'OC COO o B3auM0OOyCIOBIEHHOCTH IIEJICH,
COJIep)KaHusl, pPe3yJbTaTOB OOy4YeHHs] U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.



XUMHUECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeNbHON  OpPraHu3aliy, SBISIETCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAIONIMM ATAallOM peaid3alih  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIHX
[IEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHHA. OTH IIEHHOCTH KacaroTcs
MMO3HAHMS 3aKOHOB MTPUPOJIBI, (HOPMHUPOBAHUSI MUPOBO33PEHUS M OOIIEH KYJIbTYPHI
YeJIOBeKa, a TaKKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
30pPOBbI0 M MpUPOAHON cpene. Peamusyercs xumumdeckoe 00Opa3oBaHUE
oOydJaronuxcsi Ha YpOBHE CpeJlHEero o0IIero oOpa3oBaHusl CPeACTBAMU YUEOHOTO
npeaMmera «XUMHS», COAEPKAHUE M IOCTPOCHUE KOTOPOrO OIPEACICHbl B
mporpaMMe M0 XUMHH C Y4€TOM CHeMU(UKN HAyKH XUMHUH, ¢€ 3HAYCHUS B
MO3HAHUU TPUPOJABI U B MaTEpUATILHOW JKU3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0luX 1ejled W TNPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odero oopazoBanus B Poccuiickoii denepanum.

XuMus Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT ocoOyI0 poJib B
COBPEMEHHOM LMBUWJIM3AIMU, B CO3JJaHUM HOBOM 0a3zbl MaTepUanbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJa B (POPMUPOBAHKE PAIMOHAIIBHOIO HAYYHOT'O MBIIIJICHHUS,
B CO3/JaHME I[EJIOCTHOTO MPEJICTABIEHU 00 OKpYXKAIOIIeM MHpPE KaK O €IUHCTBE
MPUPOJBl U YETOBEKa, KOTOpoe (POPMUPYETCS B XMMUU HAa OCHOBE MOHUMAaHUS
BEIIICCTBEHHOIO COCTaBa OKPYXAKOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOAEUCTBYS C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHs CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOJAUMBIM YCIOBUEM YCIICIIIHOTO
Tpya W JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHas XUMHS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBleHAa HAa pPEUICHUE
I00ANBHBIX TIPOOJIEM YCTOMYMBOTO PAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, TUIICBOM, SKOJIOTUIECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBSL.

B cooTrBercTBUM ¢ OOmMMMHM LEISAMH U TPUHIUIIAMH CPEIHEr0o O0OIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI ypOBEHD
W3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcsi, HEOOXOJUMYK UM JUIsi  BBIPAaOOTKH  MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, VYCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, MPOAOJDKCHUS
00pa3oBaHusI B pa3MyHbIX 00J1aCTAX, HE CBSA3aHHBIX HEMTOCPEACTBEHHO C XUMHUECH.

CocraBnsomumu  npeaMera  «XuMus»  SBISIOTCS  0a30Bble  KYpPChl  —
«Oprannyeckas xumusi»y U «OOmIass ¥ HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKU: CHUCTEMa
3HaHUH MO HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HAHUW W3 OOLIeH XUMHUH) U
opranndeckoi xumuu. OOpMUpPOBAHUE TAHHOW CHCTEMBbI 3HAHUN NPU U3YYEHUU



npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOTooOpa3us
BEILECTB HA OCHOBE OOUIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanust KypcoB — «Opranunueckass xumus» U «OO0mas u
HEOopraHuyeckas XuMus» c@opMuUpoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXO/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga U OOyCJIOBIEHA
UCTOPHUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHUS OPTraHUYECKUX
COCAMHEHUI, a TakKe€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
OpeacTaBiIeHud O cTpoeHuu BemlecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJIOPOAOB JO CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEIMHEHHH. B Kypce OpraHMd4eckol XWMHUU NOJIY4YarOT pPa3BUTHUE
c(hOpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
MIPEICTABJICHUS] O XUMUYECKON CBS3H, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMHUUECKON PEAKLINAH.

[Tog HOBBIM yIJIOM 3peHUss B MpeaMere «Xumus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs H3YyYCHHBIH Ha YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKH MaTepuan M (AKTOJIOTMYECKHE CBEICHHS O BEIIEeCTBaXx H
XuMuueckoil peakinuu. Tak, B dyacTHOCTH, B Kypce «OOIasi U HeOpraHuveckas
XUMUSD» O00yYaromuMCsl MPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEePUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX TMO3UIIUM,
rIIy0Xe TOHATh HWCTOPUYECKOE U3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT
0000111aro01Iel 10 OOBSACHSIOIIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucreMa 3HaHMM O BaXXHEWILMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKLUUIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX MpOoTeKaHus JjononHsercs B Kypcax 10 wm 11 xkmaccos
AJIEMEHTAMHU COJICpKaHUs, HMEIOIHUMU KyJIbTYPOJOTMYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHHMAaHHUIO B3aMMOCBS3UM XUMUU C
OPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPAKTUYECKOU
JESTeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXEHMSI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUM M MPAKTUUYECKUX MPUIIOKCHUN XHUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaTbCA B OOMIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIMBATh MH(OpMaIUo U
OPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHWUW, PEUICHUS HHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTAIIbHBIX HCCIEA0BATENbCKUX 3a/1ad. B 1enom coneprkanue yueOHOro
npeamera  «XHUMHSD)» ~ JAHHOTO  YPOBHS  M3YYEHMSI OpPUEHTUPOBAHO  Ha
(dopMupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JJii MOHUMAaHUs
¢unocockux uaeH, Takux Kak: MarepuaibHOE €JIMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOr0 MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U



CTpPOCHHEM, I[03HABAEMOCTh MPHUPOJAHBIX SBJIECHUI MyTEM OSKCIEpUMEHTa U
pellieHHs TMPOTUBOPEUMH MEXKAY HOBBIMH (akTaMd U  TEOPETHUYECKHUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU IKOJIOTMYECKUX MpoOliem, a
TaKkKe NpolieM cOepekeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nmnnane pemeHus 3amad  BOCHUTAHHS, pa3BUTUS U COLMATHM3AIUH
00ydJaromuxcsi MPUHATBIE TPOrpaMMON MO XUMHUHU TOIXOIbl K OMpEACIICHUIO
COJEp)KaHUs M IOCTPOCHUS IpeaMeTa IpeaycMaTpuBaroT  (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHbIX JAEHCTBUM, UMEIOMMX 0a30BOoe€ 3HAYCHHE IS
pa3IMYHbIX BHAOB JEATEIBHOCTH: pELIEHUS MpoOsieM, MOWCKa, aHaiu3a M
00paboTKN nH(poOpMau, HEOOXOAUMBIX ISl IPUOOPETEHHS OMbITA MPAKTUYECKOU
U HCCIIEOBATENbCKOM JeATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpakrtuke npernopaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus, MpU ONPEIeTICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKU 1IeJIed H3y4yeHUs NpeJAMeTa HalpaBiIeHUEM
IEPBOCTENEHHOW 3HAYMMOCTU TPAJULUOHHO MNPU3HAETCA (HOPMUPOBAHME OCHOB
XUMHUYECKOM HAayKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JESATEIbHOCTH YEJIOBEKa M KAaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. C
METOANYECKON TOYKM 3pEHUS TaKOW MOAXOA K OINPEICICHHUIO LeNed H3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHHS TJaBHBIMM LIEISMU H3Y4YEHUs MpeaMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 =11 ki1.) sBastoTCA:

e (QopMHpOBaHME CHCTEMBl XMMHWYECKMX 3HAHUH Kak BaKHeHmen
COCTaBJISIIOLICH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIE MOHATHUSA, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUM XUMHUH,
OCBOGHHUE S3bIKa HAYKH, YCBOCHHE M TMOHUMAaHUE CYIIHOCTH TOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEM
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX peakUud, HEOOXOMUMBIX [Isl TPHOOpEeTEHUS
YMEHH OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B IPUPO/IE, B IPAKTUUECKOMN U MOBCEIHEBHON KU3HU;

e DPa3BUTHE YMEHHUH U CIIOCOOOB JIE€ATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM  MpPaBHII
0e301acHOro o0paInieHus ¢ BEIeCTBAMU.

Hapsiny ¢ 3tuM, coaeprkaTenbHas XapaKTepUCTHKA 1eJIel U 3a7a4 U3YYCHHUSI
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. Ceroaus B



OpernojaBaHUM XUMUU B OoJblleld cTemeHH OTAaéTcs  MPEeANoYTEeHHE
MPAKTUYECKOM KOMIIOHEHTE COJAep)KaHUs OOydeHHUs, OPHEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHUKa 00HI€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIOLIETO HE
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH H
YMEHMSIMM AaKTUBHOT'O IOJIYYEHUsI 3HAaHUN U MPUMEHEHUS UX B peajbHON JKU3HU
JUTSl peLIEHUS] MPaKTUYECKHUX 3a]1ay.

B cBA3M ¢ 3TUM mpu HU3yYEHUU MpeaMeTa «XUMHUS» JTOMHHHUPYIOLIEEe
3HAYEHUE NMPUOOPETAIOT TaKUE LIEIH U 3aJ1a4M, KaK:

ajanrtanus o0yyarouMxcs K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dopMupoBaHHe  UHTEIJICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY NPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

¢opmupoBaHre |y OOyyaroUIMXcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIS Pa3JIUYHBIX BHJIOB
JEeSATENbHOCTH: pPEelIeHHs MpoOJieM, MOorcKa, aHaau3a U 00paboTKu MHGPOpMaLINH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMAET
BXHOE MECTO B IIO3HAHMM XHWMHHM, a TaKXe Ui OLEHKHM C NO3ULUN
AKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKHUX
MIPOLIECCOB HA OPraHM3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTHE I103HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yJaroIMXCcs: CIOCOOHOCTH CaMOCTOSTEILHO TPUOOPETATh HOBBIC
3HAHUS 110 XMMUHU B COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSMU, UCIIOIb30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOMCKA U aHain3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(POPMALIUU XUMUYECKOTO COJIEPKAHUS;

(dopMupoBaHue U pa3BUTHE Y 00YUAIOLIUXCSI ACCOLMATUBHOTO U JIOTHYECKOI0
MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyarommxcs YOeXKIEHHOCTH B T'yMaHHUCTUYECKOU
HaIlpaBJIEHHOCTH XUMHH, €€ BaXXHOM pOJIM B PEUIEHUH IIOOANIBHBIX MPOOJIEM
pPalMOHAIBHOTO MPUPOIOIOIb30BAHUS, TOMOJHEHUS HEPTETUUYECKUX PECYPCOB U
COXPAaHEHHs NPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTU OEpeKHOIO
OTHOIIECHUS K HPUPOJIE M CBOEMY 3/0pPOBbIO, a TaKXe NPUOOPETEHHUs OIbITa
WCIIOJIb30BAaHUS TIOJYYEHHBIX 3HAHWM JUIsl NPUHATUS TPAMOTHBIX PEIICHW B
CUTYaIUX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yueOHOM mnnaHe cpeaHero oOmero o0pa3oBaHUS NPEeaAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB NpeAMETHOIN oOnactu «EcTecTBEeHHO-HayUYHbIE
MIPEAMETBD».



OO6miee ynciio YacoB, OTBEIEHHBIX JJIs M3yUYCHUS XUMHH, Ha 6a30BOM ypOBHE
cpenHero oOmiero oopasoBaHusi, coctaBiser 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 gaca (1 gac B HeAemio).



COILEPKAHUE OBYUYEHUA

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM

[IpenMer opraHM4ecKOrd XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B
NOJyYEHHH HOBBIX BEIIECTB U MAaTEpUANIOB. Te€Oopusi CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. BytnepoBa, e€ ocHOBHBIE non0xkeHHsI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYeCKHUX BeIIeCTB. [oMosorusi, wu3oMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kmaccupuUKaIMM OpraHUYECKHX BemecTB. HomeHknaTypa
OpPraHMYECKUX COEJUHEHUM (CUcTeMaThyeckas) ¢ TpPUBUAJIbHBICE Ha3BaHUs
BAKHEUIINX MPEACTABUTEIICH KIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJIBl M3YyYEHHUs BEIIECTB W MUX MPEBPALLCHHIA:
O3HAaKOMJIEHHE C oOpa3llaMd OpPraHMYEeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTTUPOBAHME MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJAEHUE U
OMHUCAaHNUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB
IpU HarpeBaHuu (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHbI: COCTaB W CTPOCHHE, TOMOJOTMYECKHMUA psAn. MeraH W 3TaH —
MpOCTEUIINE TPEJACTABUTENIM aJIKaHOB: (U3WUYECKUE M XHMHUYECKHE CBOMNCTBa
(peakuuy 3aMelleHus] U TOPEHUs), HaXOXJEHUWE B MPUPOJE, TMOJYyUYECHUE U
PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psii. DTUIICH U MPONWICH —
MpOCTEUIINE TPEJACTABUTENIM AJIKEHOB: (U3MUYECKHUEe M XUMHUYECKHE CBOMNCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallMM, OKUCICHHUS U
MOJINMEPHU3AIINH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauwen-1,3 m merunOytamueH-1,3: cTpoeHue, BaKHEUIIWE
XUMUUYECKUE CBOMCTBa (peakuusi nonumepusaiuu). [lomydeHne CUHTETHYECKOTO
KayuyKa U pe3UHBI.

AJKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM Psifi. ALICTHIICH
— TMPOCTEHIIMIA TPEICTaBUTENIb AJIKWHOB: COCTaB, CTPOCHHUE, (PU3MYEecKue W
XUMUUYECKHE CBOMCTBA (pEakiluu TUAPUPOBAHMUS, TaJOTCHUPOBAHUS, THUIpATALIUH,
TOpeHUs1), MOJIydeHUEe U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NUECKHE U XUMHUYECKHME CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NOAYHYeHue U npumeHneHue. TOKCUYHOCTb



apeHoB. ['eHeTnmueckasi CBsI3b MEXKAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMH K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHple MCTOYHUKH YTIEBOAOPOIAOB. I[IpupoaHbBIl ra3 W MOIyTHBIE
Hedrsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEePTH:
NEpPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKHil), mnupoym3. I[IpomaykTsi
nepepaboTku HEPTH, NX MPUMEHEHHE B TIPOMBIILICHHOCTH U B ObITY. KamMeHHBII
YIOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJIBl M3y4YE€HHUs BEIIECTB WU MUX MPEBPALLCHHIA:
O3HAaKOMJIEHHE ¢ oO0pa3laMy IUIACTMACC, KaydyyKOB U PE3UHBI, KOJUJICKIIUU
«Hebts» ©u  «YTomb», MOJETMPOBAHWE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuud (Macchl, 00BEMAa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTAa PEAKLIHM IT0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 MUCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue oprannyeckue coeIMHeHUs

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHOA W 3TaHON: CTPOEHHUE,
(¢usznyeckue M XUMHYECKHME CBOWCTBA (peakUMW C AaKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BonopoaHbie CBA3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBHL. ~ ODTWICHIJUKOIb W  [JHMIEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, Ka4eCTBEHHasi peakivsi Ha MHOrOaTOMHBIE CHUpThI). [leficTBue Ha
opraHusM yenoBeka. [[puMeHeHne rmuuepruHa U TUIICHTITUKOJIA.

®deHos:  CTpOEHHE MOJICKYJIbI, (QU3MYECKHe UM XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenomna.

Anbaerugipl U kemouwvl. DoOpManbIETUN, alETaIbJETUJl: CTPOCHHUE,
dusznyeckue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
KAueCTBEHHbIC PEAKIIUN), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTBI: CTpOeHHE, (hU3NUYeCKrue U XMMHUUYECKHEe CBOWMCTBA (CBOMCTBA,
oO1ue /Uit Kjacca KUCIOT, peakius 3Tepudukanum), nojJydyeHue U NpuMeHeHue.
CreapuHoOBas M OJICMHOBAsl KHUCIIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHCJIOT. MblIJIa KaK COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxuble »(QUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.



VYrneBompl:  cocrtaB, KiaccUUKauUs ~ yriaeBogoB  (MOHO-, JU- U
noyincaxapuabl). ['oko3a — nmpocTelinii MOHOCaxapul: OCOOEHHOCTUA CTPOEHUS
MOJICKYJIbI, (U3WYECKHEe W XUMHYECKHE CBOWCTBAa (B3aWMOJCHCTBHE C
ruapokcuaom Meau(ll), okucieHne amMmMuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHE TJIOKO3bI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas posb. Dotocunate3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemntonos3a kak npupoansie moiauMmepsl. CTpoeHue kpaxmana u
newonos3bl.  du3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THIPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCHEepUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
MPOBE/ICHNE, HAOIIOACHUE W ONMHCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHWE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcunoM wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHWIIEpUHA C
rugpokcuoM meau(ll)), anpaernioB (OKUCIeHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rugpoxcumom wMenu(ll), B3aumoneiicTBUE Kpaxmana C HOAOM),
MPOBEICHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOMHOTO BEIMICCTBA MJIM MPOAYKTA PEAKIIUU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOJIHBIX BEIICCTB HIIA MTPOTYKTOB PEAKIINN ).

A3zoTcozepkalue OpraHu4ecKue COeIMHEHHUSL.

AMMHOKHCIIOTHI Kak am(pOTEepHbIE OpraHUYecKue coequHeHus. dusnyeckue
U XUMHYECKHUE CBOMCTBAa aMHUHOKHUCJIOT (Ha MpuUMepe riauiuHa). buonorunueckoe
3HAYCHWE aMHUHOKHCIIOT. [lenTumpl.

benku kak npupomHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIIN3, ICHATYpAIlsl, KAYeCTBEHHBIC PEeaKINU Ha OCIIKH.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
HAOJIOZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalUs OCIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OCIIKOB.

BrbicokoMosiekyJisipHbIe COeTMHEHUsI

OCHOBHBIE TIOHSITHS XWUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METObI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MTOJTMMEPU3AITUS ¥ TIOJTMKOHICHCAITHI.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EH IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kmacce OCyIIECTBISIETCS 4Yepe3 HCIONb30BAHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSTUN, TaK W TMOHATHM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTACIbHBIX
IPEAMETOB €CTECTBEHHO-HAyYHOr' O LIUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, T€OpUs, aHAIIU3, CUHTE3, KilacCU(puKalus, MepUuoJUIYHOCTh, HAOIIO/ICHUE,
M3MepeHne, SKCIEPUMEHT, MOJICTTUPOBaHUE.

dusuka: wmaTepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHo€ COCTOSHHE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €MHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpacdusi: MuHEpasibl, TOPHBIE TTOPOJBI, MOJE3HBIE NCKOIMIAeMbIE, TOTUIUBO,
pecypchl.

TexHoyOTUs: TUIIEBBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOIO THUTAHMUS,
MOIOILUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTbl, MaTeprualbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKU 3JeMeHT. ATOM. Sapo aroMa, HW30TONBL. DJIEKTPOHHAs
00oJ0uKa. DHEPreTHUecKue ypOoBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeneseHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKsi aTOMOB.

[Tepnonnueckuii 3akoH U [lepronnyeckas cucTteMa XHUMUUYECKUX SJIEMEHTOB
. 1. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTemsl
xuMuueckux aneMeHtoB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIMIaM U MEPHOJIaM.
3HavYeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemniecTBa. XHUMHUYECKass CBS3b. BHAbl XHMHUYECKOM CBS3U
(koBaJIeHTHasl HEMOJISIpHAasi W TOJISIpHAs, MOHHAs, MeTajimdeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XMMHYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKenTopHslii). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULATENBHOCTD.
Crenenb okucieHusi. MOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTHE O nHUCHEPCHBIX cHUcTeMaX. VICTUHHBIE M KOJIJIOMJHBIE pPAacTBOPHI.
MaccoBas 101 BEIIeCTBa B paCTBOPE.

Kiaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPraHMYEeCKUX BEIIECTB. ['‘€HeTHYecKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
NPUHAJIEKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas  peakmusa.  Krnaccudukamuss  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW U OPraHMYeCKONM XUMHUU. 3aKOH COXPAHEHHUsSI MacChl BEIECTB,
3aKOH COXPAHEHUS U TPEBPALICHUS SHEPTUN TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX ¢akTopoB. OOpaTumMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSAIOIIME HA COCTOSHHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnextposutuyeckas auccounanus. CunapHble U cinalblie aneKTponuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJAs, HEUTPAJIbHAS, IETOYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YE€HHUs BEIIECTB WU UX MPEBpAILCHHI:
nemoHcTpauus Tadinun «llepuonnueckas cucreMa XUMHYECKUX 3jieMeHTOB [l U.
MeHnneneeBay, U3ydyeHHUE MOJENICH KPUCTAIIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHCaHUe JEMOHCTPALMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOTO WHJMKATOpa, pEaKIUM HOHHOIO OOMEHa),
MPOBEJICHUE MTPAKTUYECKON padoThl «BiusHue pa3nuuabix GakTOpOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMAM XUMHYECKMX pEaKkIUd, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUEThl C MCIOJIB30BAHHEM IIOHSTHUSA «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiel.  [lonmoxenne HemerauioB B Ilepuoandeckoil  cucreme
xuMuueckux snmemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®usnueckrue CBOMCTBA HEMETANIOB. AJUIOTPONHS HEMETauIoB (Ha MpuUMepe
KHCIIOpO/a, cepbl, hochopa u yriepoa).

XUMUYECKUE CBOMCTBA BAaXKHEUIIUX HEMETAJUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHSI) U UX  COEAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUM ).

[IpuMeHeHnEe BaKHENIIINX HEMETAIUIOB U KX COCAUHEHUM.



Meramnsl. I[lonoxenne MerawioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0YEK
aToMOB MeTayioB. O6mme ¢uzndeckue cBoiicTBa MeTayioB. CIiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN ALl HAPSHKEHUI METAIIIIOB.

XHWMUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPHH, KaWi, KaJIbIUH,
MarHuii, allFOMUHUM, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHCHUMA.

O6mue cnocoObl MojgydyeHus MetaioB. [IpumeHeHue MeTamuioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUs BEIIECTB WU UX MPEBPALLCHHI:
M3yYCHHE KOJUIEKIUH «MeTalibl M CIUIaBbl», O00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3aj7a4, HaOJIOJICHUE U OINHUCAHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX ONBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEH, KAYECTBEHHBIE PEAKIIUH HA KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) TPOIYKTOB PEAKIIUH, €CITU OJTHO
U3 BEILIECTB UMEET IMPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B o0ecrieueHHH IKOJOTUYECKOM, PHEPreTUUYECKON U TMUIIEBOM
0e30MacHOCTH, Pa3BUTHU MeAUIMHBL. [lOHATHE O HAay4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIHM.

[IpencraBinenuss 00 OOUMX HAYYHBIX MPUHIUNAX [POMBIIUIEHHOTO
MOJTYyYECHHUS BAXKHEHIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKdh, CTEKJIO, KepamuKa,
MaTepUasbl g 3JEKTPOHUKH, HAHOMATEpHAalbl, OPTAHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMus W 3J0pOBbE YEJIOBEKA: IPaBUJIa MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIL30BAHUS MIPEMapaToB ObITOBOM XUMHUU
B IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzamuss  MeXNnpeaIMETHBIX  CBsi3ed MpU  HM3y4YeHMH OOmed u
HEOpraHn4eckor XuMuM B 11 Kitacce oCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSTHHA, SBIISIONAXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mue ecTecTBEeHHO-HAyUHbIE MOHSATHSA: HAy4HbIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiacCUUKalKs, MNePUOAUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, N3MEPEHUE, SIBJICHHE.



®usuka: MaTepus, SHEpPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOII, PAJAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (DU3MUYECKHE BEIMYUHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHum3M, OJKOCHUCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOILUIUBO,
peCypCHI.

TexHoyorus: XMMUYECKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILECBAs
MPOMBIIUICHHOCTh,  (papMarieBTHUeCcKass  MPOMBINLJIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX IPENapaToB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MATEPHAJIOB,
ANEKTPOHHASI NPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOITPAMMEBI 11O
XUMHMHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATDI

O®I'OC COO ycranaBauBaeTr TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
oOyyaroImuMuca TporpaMM CpeAaHero oOiiero o0pa3oBaHusi (JIUYHOCTHBIM,
METaNpeIMETHBIM M MpPeIMETHbIM). HayuHO-MeTOAMYEeCKOH OCHOBOM Jis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTpamMM CPEAHETO OOIIEro
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIN MOIXO.

B coorBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MpeaAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIUMUCS POCCUMCKOM TpakIaHCKON HIESHTUYHOCTH —
FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAETICHHUIO;

HaJU4Yue MOTHBAIIUU K O0y4YCHUIO;

1eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOy4YarolMXCs PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIMMU LETO0CTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpPhI M CIIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTH KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTAOTCA B
€MHCTBE Y4YeOHOM W BOCHUTATEIILHOW MAESATEIBHOCTHU B COOTBETCTBUHM C
T'YMaHUCTHUYECKHUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTSIMU U HJi€alaMU POCCUHCKOTO I'PakKIaHCKOIro OOIIECTBa, MPUHSTHIMU B
o0lllecTBE HOPMaMHU U TpaBUJIaMU TOBEJEHUSI, CIIOCOOCTBYIOIIUMH MPOIECcCam
CaMOIIO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
o0yyarommxcs.

JIn4HOCTHBIE pPE3yJIbTATBl OCBOCHUSA MOpeAMETa «XHUMHUSD» OTPaAXKarOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIBHOW W MPAKTUYECKON JEATEIbHOCTH
oOydJaronmxcsi Mo peaau3ai TPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCKOro BOCIMTAHMS .

OCO3HaHMUS  OOyYalOUMMHCSI  CBOMX  KOHCTUTYI[MOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPH CO3JaHHUU
y4eOHBIX TIPOEKTOB, PEIICHUH YUE€OHBIX W MO3HABATEIBHBIX 3314, BBHITOJTHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTHI JIPYTUX MPU aHATN3€ Pa3TUYHBIX BUIOB YUEOHOU EATETbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHUS .

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTEYECTBEHHOW XMMMUH;

yBaXEHUSI K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U TMPAKTUUYECKOTO
MPUMEHEHUS XUMHUH, OCO3HAHMS TOTrO, YTO JOCTUKEHUSI HAYKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOMNIOACHUM, KpPOMOTIUBBIX AKCIEPUMEHTAJIbHBIX IOUCKOB,
MIOCTOSTHHOT'O TPyZa YYEHBIX U IPAKTUKOB;

MHTEpECca W IIO3HABATEIbHBIX MOTHBOB B TIOJYYEHHHU M IMOCIEAYIOIIEM
aHayr3e MHPOpMAIUU O NEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEIECHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMU
ABJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHUE W MOCTYNKHA CBOMX TOBAapUUIEH C
NO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUUA ITHX
MOCTYTIKOB;

4) gpopMupoOBaHMS KYJIbTYPBbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3I0poBOoro H 0Oe3omacHoro obpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONIO/IeHUsI TpaBuJl O€30MacHOro OOpalieHusi ¢ BELIECTBaMU B OBITY,
MOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHUMAHUSI 1EHHOCTH MpPaBWUJI HUHIMBUAYAJIBHOTO M KOJUIEKTUBHOTO
0€30MMacHOTO MOBEICHUS B CUTYAIUIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCJIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0J15, HAPKOTUKOB, KypEHUS);

5) Tpy10BOI0 BOCIUTAHMSI:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U JIPYyrux BUOAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEUIEHUWU MPAKTHYECKUX 3a]a4y
COI[MAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY M3yUYeHHUI0 TIpodeccHii pa3muyHOTO pojia, B TOM
YUCJIE HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUH 11O XUMUH;

YBAXKEHUS K TPYLY, JIIOJSIM TPYyAa U pe3yjabTaTaM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHONM TPAcKTOPUH
oOpa3oBanusi, Oynaymiel npodeccud U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEN 00LIECTBA;

6) 7K0JI0TrN4eCKOro0 BOCIIMTAHUS:

AKOJIOTHYECKU II€JeCO00pa3HOr0 OTHOIICHUS K TMPHUPOJE, KaK MCTOUYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAHUS TJIOOATBHOTO XapakTepa HKOJOTMUYECKUX MPOoOJeM, BIUSHUS
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLUAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JIOCTHKEHUN XUMHUU IS
peLIeHUsT BOIPOCOB PAlMOHAIBHOI'O MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATUS JIEUCTBUM, NPUHOCAIIMX BpPEd OKPYKAOILIEH
NPUPOJHON cpejie, YMEHUsI POTrHO3UPOBATH HEOIATONMPHUATHBIC IKOJIOTUYECKUE
IIOCJICACTBUS PEANTPUHUMAEMBIX IEUCTBUM U IIPEIOTBPALLATH UX;

HAJIMYKMS  PA3BUTOIO  DKOJIOTMYECKOTO  MBILUICHUS,  JKOJOTMYECKOU
KYJIbTYpbl, OIBITA JESATEIBHOCTH JKOJOTMYECKOM HAMPABICHHOCTH, YMEHMUS
PYKOBOJACTBOBAThHCS UMM B IIO3HABATEJIIbHOM, KOMMYHUKAaTUBHOW U COLIMAIIBHOU
IpPaKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOU MPAKTUKHU;

NOHUMAaHUs CHeNU(UKH XUMHUU KaK HayKd, OCO3HaHHS €€ poiau B
dbopMHUpOBAHWU PANMOHATHPHOTO HAYYHOTO MBIINUICHHS, CO3JaHUHU IEJI0CTHOTO
npeCTaBiIeHUs] 00 OKPY>KaroleM MUPE Kak O €JIMHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJIeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

YOEXKIEHHOCTH B OCOOOM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UUBWIN3ALUU: B €€ TYMAaHUCTUYECKOM HAIpPaBICHHOCTH W BaXXHOM POJIM B
CO37JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPbl, PEIICHUH TJI00ANbHBIX MPOOIIeM
YCTOMYHUBOT'O PA3BUTUS YEIOBEUECTBA — CHIPbEBOM, DHEPIETUUECKOM, ITUILIEBON U
AKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 0OECIEUEHUU YCIIOBHI
YCHEUIHOTO TpPyJa H IKOJIOTUYECKHM KOMGPOPTHOM KU3HM KaXKIOro dJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTHU: IIOHMMAaHUsI CYIIHOCTH METOJIOB
MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh



MoJIy4aeMble 3HAHUS JIJIS aHATN3a U OOBSICHEHUS SBICHUM OKPYXKAIOIIEro MUpPA U
MPOUCXOASAIINX B HEM M3MEHEHUN, YMEHHUsI JellaTh 00OCHOBAaHHBIC 3aKJIIOUCHUS
Ha OCHOBE HAy4YHBIX ()aKTOB W HMEIOIMXCS JAHHBIX C IEIbI0 TIOTyYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBLHO HCIOJb30BaTh XMUMHYECKUE 3HAHUS IS
perieHust Ipo0IeM B pealbHbBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHHUIO M UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHIO U
caM0o00pa3oBaHNI0, K AKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWW TIO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iuuHbIX chepax npodeccuoHaibHOM

NEeSATEIbHOCTH.
METAIIPEMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa «XUMUsS) Ha
YpOBHE cpeAHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHWUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKITPEAMETHBIC) OOIICHAYYHBIE TTOHATHUS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOHW KApTUHBI MHPAa H CICIU(PUKY METOJOB ITO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBCHHBIX Haykax (MaTepHs, BEIIECTBO, YHEPTHs, SBIICHHUE,
mpoliecc, CUCTeMa, HayuHbIN (PaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCalbHbIC yUeOHbBIE ICUCTBUS (MTO3HABATEIbHbBIC, KOMMYHHUKATUBHEIE,

peryJISITUBHBIC), obecrieynBaroIIre dbopmupoBaHue (GyHKIMOHATBHOM
IPaMOTHOCTH ¥ COIUATIbHON KOMIETEHITUN 00yJaronInxcs;
CIIOCOOHOCTH 00y4aroIuxcs UCITOJTH30BATh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAIbHbIE YUCOHBIC
JIEUCTBUS B IO3HABATEIIBHON U COLMAJIBHOU MTPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAUIBHBIMU
y4eOHBIMU  MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JICMCTBUSIMU.

OBJaanenne YHUBEPCAIbHBIMHA Y4eOHBIMH MO3HABATEJIbHBIMU
JNEeUCTBUSIMHU:

1) 6a30BbIe JIOTHYECKHE IeHCTBHS:

caMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTyaJIU3UpoBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeNENATh WEMHU JCATCIBHOCTH, 3ajaBasg MapamMeTpbl U KPUTECPUU HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIIOJI30BaTh MPU OCBOECHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBILLUICHUS —
BBIJICJISITh XapPAKTEPHBIE MPU3HAKU MOHITUW U yCTAHABIMBATh UX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JIJIsI OOBSICHEHUSI OT/AEIbHBIX (haKTOB
U SIBJICHU;

BBHIOMpATh OCHOBaHUA MW KPUTEPUU [Jid KIaccu(pUKaAlMU BEUIECTB U
XUMHYECKUX PEaKLIHi;

YCTAaHABJIMBaTh MPUYUHHO-CICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, 10
aHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHMUS, UCIIOIb3YEMbIE B XUMHUK CUMBOJINUECKHUE
(3HAaKOBbIE) MOJAENH, TPeoOpa3OBBIBATh  MOJICJIbHBIE  MPEACTABICHUS  —
XUMUYECKUNA 3HAaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (Qopmylia, ypaBHEHHE
XUMUYECKON peakiuu — TpU pEUIeHUH Yy4eOHBIX [103HABATENbHBIX M
NPAaKTUYECKUX 3a/a4, MPUMEHSITh Ha3BAHHBIE MOJICIbHBIC MPEICTABICHUS IS
BBISIBIICHUSI XapPaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEHIECTB M XUMHUYECKHUX
peaxkuuil.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE TeHCTBHS:

BJIQJIETh OCHOBAMHM METOJOB HAYyYHOI'O MO3HAHUSI BEUIECTB U XUMHUYECKUX
peaKkumii;

dopMynupoBaTh  LEAIM W  3aJa4yd  MCCIEIOBaHHUS,  HUCIOJb30BaTh
MOCTAaBJICHHBIE U CaMOCTOATEIHLHO CQPOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
MPaBHJILHOCTH BBICKA3bIBAEMBIX CYKIICHUII;

BJIAJIETh HAaBBIKAMU CaMOCTOSATEJILHOTO IUIAHUPOBAHUS M TPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOJI01aTh 32 XO0M
mpoliecca, CaMOCTOSITEIbBHO TPOTHO3UPOBATh €ro pe3yJbTaT, (OpMyIHpOBATH
0000mIeHNsT W  BBIBOABI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3yIHTATOB
HCCIIeIOBAHMS, COCTABISATh 0OOCHOBAHHBINM OTYET O MPOJeIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM MCCIEeIOBAaTEeNbCKOM U IPOEKTHOU
JESTETbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEUICHUS MPAKTUYECKUX 3a/ad, MNPUMEHEHUIO pPa3InYHbIX
METOIOB TTO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPHUEHTUPOBATHCA B PA3JMYHBIX HCTOYHMKAX WHPOpManuu (HAYy4HO-
MOMYyJsipHasl JIUTepaTypa XUMUUYECKOTO COJEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl UHTEpHEeTa), aHanM3upoBaTh MH(POPMAIUIO PAa3IMYHBIX BUAOB U (popm
IIPEACTABIICHHUS, KPUTHYECKU OIICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(GopMyIupOBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOJIbI MPU MOUCKE U
orbope wuH(popManuy, HEOOXOIUMOW s BBINOJHEHUS YYEOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

IpUOOpPETaTh OIBIT HCIIOJIB30BAHUSA HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAaNbHYIO (opMmy  mpeacTaBieHUsS
nH(popmanuu (cxemsl, TpaduKy, IUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHbIM S3bIK B KauyecTBE CpeAcTBa Ipu paboTe cC
XUMHUYECKOM HMH(pOpMAIUEe: NPUMEHATh MEXIpeaAMeTHble ((pu3nueckue WU
MaTeMaTHYeCKHE) 3HaKH U CUMBOJIBI, (popMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJIAIHOCTH.

OBiageHne yHMBeEpPCaIbHBIMH KOMMYHMKATHBHBIMHU AEHCTBUAMM:

3aJ1aBaTh BOIMPOCHI 110 CYIIECTBY OOCYKAaeMOM TEMBI B XOJ€ uajiora u/uiu
JUCKYCCUHM, BBICKAa3blBaTh HJE€U, (POPMYJIHMPOBATH CBOM  IPEIJIOKEHHS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C IPE3EHTAMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIbHOCTH,
NOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIpH
BBIIIOJIHEHUH ~ XMMHYECKOI'O0  OKCIIEPUMEHTa, MPaKTUYECKOH paldoThl 1O
MCCJIE0BAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, PEAM3ALMKU YYEOHOrO MPOEKTa U
(opMyIupOBaTh BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHBIX HUCCIEIOBAHUN MyTEM
COTJIACOBaHUs MO3UIMH B X0J1€ 00CYKIACHHUS 1 0OMEHAa MHEHUSIMU.

OBiaseHne YHMBEPCAIbHBIMH PeryJissTHBHBIMH JIeHCTBUAMM:

CaMOCTOATENIbHO IIJIJAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATENIbHYIO
NEeATEINbHOCTh, OIpeAeNsis €€ Lelu M 3a7a4d, KOHTPOJIMPOBAaTH U IO MEpE
HEOOXOJMMOCTA KOPPEKTUPOBATH TMpEJjlaraeMblii aqrOpuTM JEHCTBUNM TIpU
BBITIOJTHEHUH YYEOHBIX M HCCIENOBAaTENbCKUX 3a/]ay, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CHOCOO HMX pEIIEHUs C YYETOM IMONY4YEHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JESITEIILHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKHU.

IMTPEAMETHBIE PE3VYJIbTATDI

[IpenmeTHble pe3ysabTaThl OCBOECHHS Kypca «OpraHuyeckass XuUMUSD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM O XHUMHYECKONW COCTaBIISIOIICH
€CTECTBECHHO-HAYyYHOM KApTUHBI MHUpPA, pPOJMA XUMHUU B IIO3HAHUU SIBJICHUU
npupoasl, B (OPMHPOBAHWM MBINIJICHUS W  KyJIbTYpPhl JIMYHOCTH, €€



(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAMMOW JIsi PEIICHHUS] MPaKTUYECKHUX
3a7la4 ¥ SKOJIOTUYECKH OOOCHOBAHHOTO OTHOULIEHHUSI K CBOEMY 3J0pPOBBIO U
MPUPOJTHOU CPEJIE;

BJIaJICHUE CHUCTEeMOW  XMMHUYECKHUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATralOIIUe TMOHATUS (XMMHUYECKHM JJIEMEHT, aToM, OJJIEKTPOHHAsS
o0oy0uKa  aroMa, MOJIEKyJda, BaJEHTHOCTb,  JJIEKTPOOTPHUIIATEIILHOCTD,
XUMUYECKas CBs3b, CTPYKTypHas ¢hopmyiia (pa3BEpHyTas U COKpAILIEHHAS ), MOJIb,
MOJISIpHAsi Macca, MOJISPHBIA OO0BEM, YIJIEPOJIHBIN CKeleT, (DYHKIMOHATbHAS
rpyImma, pajaukali, HW30MEpHUs, H30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCO/IEpKALIME COSTUHEHUSI, MOHOMED, TTOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TECOPUM M 3aKOHBI
(Teopus cTpoeHUs OopraHuveckux BemiectB A. M. bByTinepoBa, 3akoH coXpaHEHUS
Macchl  BEIIECTB);  3aKOHOMEPHOCTH, CHUMBOJMYECKUN  S3BIK  XHUMUH;
MHUPOBO33PEHYECKUE 3HAHMUS, JIEKAIMe B OCHOBE MOHUMAaHUS MPUUYMHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBIICHUHU, (DaKTOJOTUYECKHUE CBEICHUSI O CBOWMCTBAX,
COCTaBe, MOJIy4YEeHUU M 0€30MacHOM HCMHOJIb30BAHUM BAKHEUIINX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIE MPU3HAKU TOHATUMH,
yCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MMOHATUS TIPU
OTMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAIIEHUI OPraHUYECKUX COCTUHECHMUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOJNIB30BAaTh XMMHUYECKYIO CHMBOJIUKY IS
COCTAaBJICHHS] MOJEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOW, COKpPAIIEHHON)
dbopMysl OpraHMYECKHMX BEIIECTB U YpPaBHEHUW XUMHUYECKUX PEAKIIUM,
M3TOTaBJIMBATh MOJAEIH MOJEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALIMA UX
XUMUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAJJICKHOCTh M3YUYEHHBIX
OpPraHMYECKHUX BEHIECTB MO UX COCTaBy M CTPOEHUIO K ONpEACIEHHOMY
KJaccy/rpynne coeauHeHui (yrieBoAOpObl, KHCIOPOJ M a30TColAepkKalliue
COCIMHEHHMS, BBICOKOMOJICKYJISIPHbIE COEIWHEHHUs), JaBaTh UM Ha3BaHUS IO
cuctematnyeckoit HomeHnkinarype (IUPAC), a takxe NpUBOAUTH TPUBUAIHHBIC
Ha3BaHUs OTAEJIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AllETHUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (GeHol, hopManbieru, aleTalibIerul, MypaBbUuHas
KHUCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAas KHUCJIOTA, CTEapUHOBas KHCIIOTA,
TII0K032, (PpyKTO3a, Kpaxmal, eJUTH0JI03a, TIUIIH);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENETATh BHIbl XWMHYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSX (OMHAPHBIC U KPaTHBIC);

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSATH TMOJO0KEHUS TEOPUH CTPOECHUS
opranuyeckux BemiecTB A. M. BytnepoBa st 00bSICHEHHS 3aBUCIMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCcChl BEILIECTB;



chOpMHPOBAHHOCTh ~YMEHHMM  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
¢u3nYecKue M XMMHUYECKHE CBOMCTBA THITMYHBIX TMPEJCTABUTEICH pPa3IMUHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, 3THUJICH, MPOIWJICH, alleTHUJICH,
Oyraauen-1,3, metunoyraauen-1,3, OeH30J, METaHOJ, ATAHOJ, ATHUJICHIJIUKOJb,
[IIMIEepUH, (EHOJ, aleTaableru]l, MypaBblHasi U YKCYCHAasl KUCJIOTHI, TJIHOKO3a,
Kpaxmay,  IeJUTF0JIO3a,  aMHUHOYKCYCHasi  KHCJOTa),  WUIIOCTPUPOBATH
TCHETHYECKYI0 CBS3bh MEXIYy HHUMH YPaBHCHUSMH  COOTBETCTBYIOIIUX
XUMHUYCCKUX PEAKITUH C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTepHu30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIphsi (HE(PTh, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHUE TIPOAYKTOB TIEPEpadOTKH;

c(hOpMHPOBAHHOCTh YMEHMH TPOBOAUTH BBIYUCICHHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuy MO HW3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO U3 HCXOJIHBIX
BEIIECTB WU TIPOTYKTOB PEAKITHH );

c(hOpMUPOBAHHOCTh YMEHHUHN BIIQJIETh CHUCTEMON 3HAHMM 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MO3HAHUSs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SIBIICHU (HabmrogeHue, U3MEpEeHue, IKCIIEPUMEHT,
MOJICIIUPOBAHUE), UCTIOJIB30BaTh CUCTEMHBIC XUMUUYECKHUE 3HAHUS IS TIPUHSTHS
PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAITUAX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

chOpMHPOBAHHOCTh ~ YMEHHMH  CcOONO/aTh  TpaBWwiIa  IOJIb30BaHUS
XUMUYECKON TIOCYZI0OM ¥ JTa0OpaTOpHBIM OOOpPYAOBAHHWEM, a TaKXKe IpaBUia
oOpareHusi ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSMHU IO BBIMOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh yMEHUHW TUTAHHPOBATH W BBHIMOJHATh XUMHUYECKUN
OKCIIEPUMEHT (TPEBpAIEHUST OPraHWYECKUX BEIIECTB TPH HArpeBaHUH,
MOJIyYCHUE OTWUJICHA W M3YyYCHHE €ro CBOWCTB, KAayeCTBCHHBIC PEAKIIMH
OpraHUWYECKUX BEILIECTB, JIEHATypalus OEJKOB NpU HArpeBaHHUM, IIBETHBIC
peakuuu OENKOB) B COOTBETCTBUU C TMPAaBWIAMU TEXHUKH O€30MaCHOCTH TIPH
oOparieHun ¢ BemeCTBaMU M JabOpaTOpHBIM 000PYIOBAaHUEM, TPEICTABISATH
pe3yibTaThl XMMHYECKOTO JSKCIEpHMEHTa B (QopMe 3amucu ypaBHCHHM
COOTBETCTBYIOIIMX peaknmuid W (POpMyJIHpOBaTH BBIBOJALI HAa OCHOBE JTHX
PE3yIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIO, TOIyYaeMyl0 W3 pa3HBIX HCTOYHMKOB (CpeIcTBa MacCOBOM
uH(popmaruu, UHTepHeT u apyrux);

chOpMHPOBAHHOCTh ~ YMEHMI  COOJIOJATh  MpaBUJia  SKOJOTUYECKU
I[EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYIOBOW NEATEIBHOCTH B IEJAX



COXPAaHEHMSI CBOErO 3J0pPOBbS M OKPYKAIOILIECH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTh BO3JECHCTBUSI HA YKMBBIE OPraHU3Mbl ONPEACIEHHBIX OPTAaHUYECKUX
BellleCTB, MoHUMas cmbici nokazarens [IJIK, mosicHats Ha mpumepax crocoObl
YMEHBIIEHUSI W TPEIOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKA;

JUIs O0y4aroUMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUSI BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CIENBIX M CIHA0OBUASIIUX OOY4YaIOIMIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy o0o3HaueHwmid JI. bpaiins mist 3anucu XUMHIeCKUX

dbopmyi.

[IpenMerHBIE pe3ynbTaThl OCBOCHHUSA Kypca «OOmas W HeopraHudyeckas
XUMHUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUM: O XUMHUUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpPA, POJM XUMHUU B TIO3HAHUM SIBJICHUM
npupoapl, B (HOPMHUPOBAHMHM MBIIIJICHUS H  KyJIbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOAMMOW ISl PEIICHHS MPAKTHYECKUX
3a71a4 ¥ 9KOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IIPUPOJHOM CpEAE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIyue MOHATHS (XMMHUYECKHH 3JE€MEHT, aToOM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKUCJIEHUSI, XUMUYECKasl CBSI3b
(KOBaJieHTHasi, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpHUCTALIMYECKas
pEIETKA, TUIIBI XUMHUYECKUX PEAKINH, paCTBOP, AJICKTPOJIUTHI, HEAIEKTPOJIUTHI,
BJIEKTPOJIMTUYECKAA JTUCCOLMALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuy, XUMHYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (TEOopHs
BJICKTPOJIIUTUYECKON Jauccounannu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALCHUSA SHEPTUU
MpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKHX SIBJICHHUH, (haKTOJIOTMYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYy4YEeHUU U 0€30IIaCHOM  HCIIOJIb30BaHUH BayKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U MIPAKTUICCKON NESITEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISIBISATH XapaKTEpPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TTOHITHS TIPH
OINKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILICHU;



c(OPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XMMHUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (OPMyJ BEIIECTB U YPaBHEHUH XUMHUYECKHX pEaKIui,
cucremarnueckyto Homenknarypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIM ras, YrJeKUCIbIA ra3, aMMUakK,
raméHasi U3BeCTb, Heran€Hasi U3BeCTh, IUThEBAS COJIA, TUPUT U JIPYTHUE);

chOPMUPOBAHHOCTh YMEHHUH ONpENeNsTh BaJCHTHOCTh M CTEMCHb
OKHUCJIEHUS XMMUYECKHUX 3JIEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJICHTHAs, WOHHAs, META/NIMYECKas, BOJOpPOAHAs) B
COEMHEHHUSIX, TUIl KPUCTAJUIMYECKON PEMIETKA KOHKPETHOT'O BEIIECTBA (ATOMHAs,
MOJIEKYJIIpHAsl, NOHHAs, METAIUIMYECKAsA), XapaKTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTD YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTAaBY K OIpPEAENIEHHOMY Kiaccy/TpyIie
COeMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETALJIbl, OKCHU/IbI, OCHOBaHMUS,
KHCJIOTBI, aM(pOTEpHBIE TUAPOKCHIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUW PACKpPBIBATh CMBICI MEPUOJUYECKOr0 3aKOHA
JA. W. MenaeneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSCHUTENIbHYIO U TPOTHOCTHYECKYIO (DyHKIINH;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DSJEKTPOHHOE CTPOEHUE
aTOMOB XHMMHYECKHX »dyeMeHTOB 1-4 mnepuonoB llepuoguueckoil cucremsl
xuMu4eckux aemeHToB JI. M. MeHneneeBa, UCMONb3ys MOHATUSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «HEpPreTHYeCcKue YPOBHW, OOBSICHSATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COECIMHEHHI
1o nepuogaM u rpynmam Ilepuoandeckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB [l
H. Menpaeneena;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepus3oBaTh (ONMUCHIBATH) 0OIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUYECKOW CBSI3U MEX]y HEOPraHWYECKUMHU
BEILIECTBAMU C MOMOLIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUN;

c(OpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATh XMMHUECKHUE PEAKIHH 10
pa3IMYHBIM NpU3HAKaM (YHMCIIy M COCTaBY PEarupyroluX BELIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peakiny, y4acTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBISATh YPAaBHEHUSI PEAKIMM pasiIMuHBIX
TUTIOB, TIOJHBIE M COKpAlIEHHBIE YpaBHEHHUS peakiuid HOHHOTrO OOMeEHa,
YUUTBIBAS YCIOBUS, MPU KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHIA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAWTH PEAKIMH, MOATBEPKIAOIINE
KAUECTBEHHBII COCTAaB PA3JIUYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH



OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPTAHHMYECKUX
BEIIIECTB;

cOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIWTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOrO OanaHca
ATUX PEAKIIH;

cOPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHYECKOH peakIuu OT pa3iuYHbIX (PAKTOPOB; XapakTep CMEUICHUS
XMMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTU OT BHEUIHEro BO3JACUCTBUS (MPHUHIIMI
Jle llarenbe);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XUMHUYECKHE MPOIIECCHI,
JIeKalue B OCHOBE MPOMBIIIJICHHOTO MOJTYYEHHs] CEPHOM KHCIOTHI, aMMHaKa, a
TaKk)ke C(OPMUPOBAHHOCTH MPEACTABICHUI 00 OOUIMX HAYUYHBIX MPHUHIMIAX U
AKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO TTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAHUEM
MOHSTHSI «MaccoBasi JA0Js BEIIECTBa B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB
IpU XUMAYECKUX PEaKIUIX, MACChl BEIIECTBA UM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO M3 yUaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIIOBOro 3 ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, MPEBPAILLICHUS M COXPAHEHHS YHEPTUH;

chOpPMUPOBAHHOCTh ~ yMEHHMH  COONIONATh  TMpaBWiIa  IMOJIH30BaHUS
XUMHUYECKON TIOCY0M M J1a0OpaTOpHBIM OOOpPYAOBAHHEM, a TaKXkKe IpaBuia
oOpallleHus1 C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUMSIMH I10 BBITOJIHEHUIO
71a00PaTOPHBIX XUMHUUECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHUH ITUTAHHPOBATH W BBINOJHATh XUMHYCCKHUN
AKCIIEPUMEHT (pa3fioKeHHE MEePOKCUJia BOJOpOAa B MPUCYTCTBUU KaTaau3aTropa,
OlpezesieHue Cpeibl PACTBOPOB BELIECTB C IOMOIIBIO  YHHUBEPCAIHHOTO
WHIUKATOPa, BIUSHUAC PA3JIMYHBIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIIHH,
peaklMy MOHHOrO0 OOMEHa, KauyeCTBEHHbIE peakluuu Ha cyibdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHUSI, PEIIEHUE IKCIEPUMEHTAIbHBIX 3a7a4 110
teMaM «Metamiey U «HemeTamiby) B COOTBETCTBUU C MPABWIAMH TEXHUKH
0e30macHOCTH Mpu OOpaICHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAaHHUEM,
MPECTaBIATh pPe3ylbTaThl XHWMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX pEakluii M (OpPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

cOPMUPOBAHHOCTh YMEHHH KpPUTHUYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
nHPOpMAIMIO, TONy4aeMyl0 U3 pPa3HBIX HCTOYHHKOB (CpEACTBAa MacCOBOM
KOMMYHUKaIuK, IHTepHEeT U Apyrux);

chOpMHPOBAHHOCTh  YMEHMI  COOJIOJATh  MpaBUJia  AKOJOTUYECKU
1enecoo0pa3Horo MoBeAeHUS B OBITY W TPYAOBOM [EATEIBHOCTH B IIENIAX



COXPAaHEHMSI CBOErO 3J0pPOBbS M OKPYKAIOILIECH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTh BO3JCHUCTBHUS HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX BELIECTB,
nonumas cmbicn nokasarens [IJIK, mnosicHaTh Ha mpuMepax CcrocoObl
YMEHBIIEHUSI W TPEIOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKA;

JUIs O0y4aroUMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUSI BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CIENBIX M CIHA0OBUASIIUX OOY4YaIOIMIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy o0o3HaueHwmid JI. bpaiins mist 3anucu XUMHIeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuyecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Konrtpo i (uudpossbie)
n/m | mporpamMmbi Bcero JbHbIE paK;quCK 00pa3oBaTeJbHbIE
padoThI e paboTel pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMUH
[Ipenmer oprannyeckon xumuu. Teopus bubnuoreka [IOK
1.1 CTPOEHHUST OPraHUYECKUX COETUHEHUH A. 3 1 0 https://m.edsoo.ru/7f41837
M. bytieposa o
Hroro no pazueny 3
Pa3znea 2. YrieBoaopoabl
butbmmoreka [IOK
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — AIKaHBI 2 0 0 https://m.edsoo.ru/7f41837
c
HemnpenensHbie yraeBo10pOAbL: aIKSHBI bubsmorexa [1OK
2.2 pea YIIICBOAOPOALL: ’ 6 0 1 https://m.edso0.ru/7f41837
QKA ICHBI, AIKHHBI c
Bbubmmorexa [JOK
2.3 ApOMaTHYECKUE YTICBOIOPOIBI 2 0 0 https://m.edso0o.ru/7f41837
c
[TpupoiHbIE HCTOYHUKH YTJICBOIOPOIOB U bubmmorexa HOK
2.4 Pupon YEICBOAOPOA 3 1 0 https://m.edso0.ru/7f41837
ux rnepepaboTka c
Hroro no pazueny 13
Paznen 3. Kuciaopojacoaep:kamnue oprann4eckue coeIumHeHust
bu6mmorexa [IOK
3.1 Cruptsl. Denon 3 0 0 https://m.edsoo.ru/7f41837

c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Anbnernnsl. KapOOHOBEBIE KHCIIOTBI bubmmorexa LIOK
3.2 JICTHIBL. Bap ' 7 https://m.edsoo.ru/7f41837
CrnosxHble 3¢upbl c
bu6nmoreka [JOK
3.3 Vraesoasl 3 https://m.edsoo.ru/7f41837
c
Hroro mo pazueny 13
Paznea 4. A3oTcoaepxkamue Oprainyeckue coeJMHeHu sl
bub6mmoreka [JOK
4.1 AMuHBL. AMUHOKUCIOTEL. benku 3 https://m.edsoo0.ru/7f41837
c
Hroro mo pazueny 3
Pa3znea 5. BbicokoMoOJIeKYJIIPHBbIE COeNHEeHUS
Bbub6mmoreka [JOK
5.1 [Tnactmaccol. Kayayku. Bomokna 2 https://m.edsoo.ru/7f41837
c
Hroro no pazgeny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KJIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM Konrpo n (undposbie)
n/m | MporpamMMel Bcero JIbHBIE paK;H%CK o0pa3oBaTesibHbIE
padoThI He paooTel pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue aTomoB. [lepuoanueckuii 3aKoH bubmuorexa [JOK
1.1 u [lepuoanueckas cucTeMa XUMHYECKHX 3 1 0 https://m.edsoo.ru/7f41a63
snemenToB JI. . Menaeneena 6
Crtpoenue BemectBa. MHOTOOOpa3ne bubmorexa [IOK
1.2 p HI ' p 4 0 0 https://m.edsoo.ru/7f41a63
BEILIECTB 6
but6mmorekxa [IOK
1.3 XUMHUYECKUE PeaKIiu 6 1 1 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
but6mmorexa [IOK
2.1 Merasuisl 6 0 1 https://m.edsoo.ru/7f41a63
6
bub6muoreka [IOK
2.2 Hemerasr 9 1 1 https://m.edsoo.ru/7f41a63
6
CBs13b HEOPTaHMYECKUX U OPTaHUYECKUX bubmmorexa LIOK
2.3 P P 2 0 0 https://m.edsoo.ru/7f41a63
BEILIECTB 6
Hroro no pazueny 17
Pa3znen 3. Xumusi v KU3Hb
3.1 XuUMUS ¥ )KU3Hb 4 1 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41a636
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https://m.edsoo0.ru/7f41a63

6

Hroro no pazaeny

OBILIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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KAJIEHIAPHO- TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Home{Homep HaumenoBanue TemMbl ypoka Konnue [Tpumeuanue BocnurarenbHblii
ypoKa ypoka CTBO KOMITOHEHT
1o B 4acoB
nopsili pasfe Ha
Ky ne/te U3y4eH
Mme ue
Pa3pnea 1. TeopeTrnyeckue 0CHOBbI OPraHM4eCKOil XUMHUH
1 1 [Mo3HaBaTebHOE
I . N bubmmoreka HarpaBJICHUE
pEAMET OpraHu4YeCKOU XUMHH, €€ 110K BOCIIHTAHIIS.
1 BO3HHKHOBCHUEC, Pa3BUTUC U JcTeTHUECKOE
P https://m.edsoo.r
3HAYCHHE BOCIIUTAHHE.
u/ff0d210c T pakianckoe
BOCITUTAHUE
2 1 [MTo3HaBaTenbHOE
Teopust cTpoeHUs OPraHUYECKUX bubnuoteka HarpaBJICHUE
) coenunenuii A. M. Bytneposa, eé LHOK gOCHHTaHH’I-
: CTETUYECKOE
OCHOBHBIE MotokeHust. CTapToBas https://m.edsoo.r
KP 15504227 BOCIIUTAHHE.
umtdzecre I'paxxmanckoe
BOCIIUTaHUE
3 1 [lo3HaBaTenbHOE
[IpencraBnenue o KIaccuPpuKauu
bubnmnoreka HarpaBJICHUEC
OpPTaHWYECKHUX BEIICCTB. 10K B —
3 Homenkiarypa (cucremaTuyeckas DCTeTHUIECKOE
ypa ( ) https://m.edsoo.r CIITAmIe
Y TpUBHATILHBIC HA3BAHUS BOCIIUTAHHE.
P w/ffod23dc o
OpPraHUYECKHX BEIIECTB Pax,
BOCITMTAHHEC
Pasnen 2. YriaeBoaopoabl
1 1 [To3naBaTenbHOE
HaIpaBJieHUE
bubnmoteka P
BOCIIUTAHHUS.
AJIKaHBI: COCTaB U CTPOCHUE, [HOK
4 . _ DcreTnyecKoe
TOMOJIOTUYECKHUI PsiJ| https://m.edsoo.r
BOCIIHTaHUE.
u/ff0d26ca
I'paxxnanckoe
BOCIIUTAHHE
2 1 bubnuoreka [To3HaBatenbHOE
5 MerTaH ¥ 3TaH — NpOCTEUIIIHe LHOK HalpaBJICHAC
BOCIIUTAHMUSL.
MPEICTABUTEIIH AJTKAHOB https://m.edso0.r
DKOJIOrMYECKOe
u/ff0d28c8

BOCIIMTAHUC..



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

3 IToznaBatenbHOE
bubnuoteka HarpaBJICHUE
6 AJIKEHBI: COCTaB M CTPOCHHUE, LHOK BOCITHTAHHSL.
CBOMCTBA https:/m.edsoo.r | CTETHIECKOS
15600236 BOCITIUTaHHE.
urfidzasc I'paxxmanckoe
BOCIIUTaHHUE
4 Ilo3HaBarenbHOE
bubnmnoreka HarpaBJICHUEC
OTUJIEH U MPONUIEH — 10K BOCITHTAHILS
7 MPOCTEUIIINE MPEICTABUTEIIN
P P https://m.edsoo.r l?;gﬁ;?:z;ioe
AIIKEHOB .
u/ff0d2be8 r
R paXxIaHCKOE
BOCITMTAHHEC
5 bubnuoreka DKOJIOTHYECKOE
[Ipaktuyeckas pabora Ne 1. 110K BOCIIITAHMHE
8 «[lomyueHne dTHIICHA U U3yUYCHHE
ero CROIIC https://m.edsoo.r
IO CBOMCTBY»
u/ff0d2a6¢
6 A 5 13 bubmmoreka ITo3naBatenbHOE
nKaaueHsl. byranuen-1,3 u 110K HANDABJICHHE
9 metwiioyraaues-1,3. [Tomydenue
Y ’ Y https://m.edsoo.r g?(ﬁﬁ?g:& o
CUHTETHYECKOTO KaydyKa U pe3HHbI
u/ff0d2dS0 BOCIIUTAHHE..
7 AJIKUHBI: COCTaB M OCOOCHHOCTH bubnuoTeka [To3naBaTensHOE
10 CTPOEHUSL, TOMOJIOTUYECKUUN PSL. HOK HanpasJICHUC
ANECTHIEH — IPOCTEHIINI https://m.edsoo.r | BOCTHTAHI
DKOJIOTrHYecKoe
MPECTABUTENb ATKHHOB u/ff0d2eae BOCIIHTAHTC
8 Ilo3HaBarenbHOE
bubnmnoreka HarpaBJICHUEC
11 Brraunciienus o ypaBHEHHUIO LIOK BOCITHTAHHSL.
XUMHUYECKON peakiinu https://m.edsoo.r ICTETHHECKOE
1104323 BOCIIUTAHHE.
CALDLSZS ['paxnanckoe
BOCIITMTAHHEC
9 bubnuoreka [To3HaBaTenbHOE
12 ApeHbI: 6€H30JT U TOJTYOJI. LHOK HalpaBJICHUC
TOKCHYHOCTH apeHOB https://m.edsoo.r | BOCTHTAHHA.
DKOJIOrMYecKoe
7U/ff0d350c BOCIITMTAaHHEC
10 [To3HaBaTenpHOE
bubnmoreka HarpaBJICHUE
I'enetnueckas cB3b 110K BOCIITAHISE
13 TJIEBOLOPOAOB, IIPUHAIJIEKAIIAX
yIenosloposion, I https://m.edsoo.r | CTeTICCKoe
K pa3JIUYHBIM KJIaccam .
u/ff0d5230 Tpakanckoe
BOCIIUTaHHUE
11 [IpupoaHbie UCTOUHUKH bubnuoteka llosnaBarenbHoe
14 YIJIEBOIOPOIOB: IIPUPOAHKIA a3 1 LIOK HarpasJICHAC
BOCIIUTAHHUSL.

IIOITYTHBIC HCQ)THHBIC ra3bl, He(bTL

https://m.edso0.r

DKOJIOTHYECKOE



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa

Y TIPOAYKTHI €€ TiepepaboTKu u/ff0d37fa BOCITHTAHHE. .
12 [IpupoagHbie UCTOYHUKH bubnuoTeka [TosnasatensHOE
15 YTJIIEBOJIOPOIOB: MPUPOIHBIN ra3 U HOK HalpaBJICHAC
MOMyTHBIC HE(TAHBIC Ta3bl, He(PTh https://m.edsoo.r g?(%?iiif&oe
Y IPOAYKTHI €€ mepepadoTKu u/ff0d3al6 BOCITHTALIIC.
13 [Mo3HaBaTenbHOE
bubmmoreka HaIpaBJIeHUE
16 KonTponbHas paborta 1o Teme HOK gOCHHTaHH’I-
«YTIeBOIOPOABI https://m.edsoo.r CTETHHACCROE
11003088 BOCITHTaHUE.
umvdsboo I'paxxmanckoe
BOCITUTaHHE
Pa3nen 3. Kucjiopoacoaep:kamue opraHudeckue coe{nHeHust
1 [To3HaBaTembHOE
H bubnmoteka HarpaBJICHUEC
. peleabHbIC OJTHOATOMHbBIC 110K BOCTIHTAHISL
CHHPTHI: METAHOJ M ATAHOJL.
B P https:/m.edsoo.r | JCTeTHICCKOE
OJIOPOJTHASI CBSI3b BOCITUTaHHE.
u/ff0d5708 I'paxxnanckoe
BOCITUTaHHE
2 [To3naBarenbHOE
BuG HarpaBJICHUE
HOIHOTEKA
BOCIIUTAHHMS.
MHOroaToMHbIE€ CIIUPTHI: HOK
18 DcreTnyeckoe
STUJICHIJIMKOIb U TIHIEPUH https://m.edsoo.r
u/Ff0d334 BOCIIUTaHHE.
- I'paxxnanckoe
BOCIIUTaHHE
3 d ) bubnuoreka [lo3naBatensHOE
€HOJI: CTPOSHHE MOJICKYJIBI, LIOK HATPABIICHHE
19 H3WYECKHE U XUMHUECKUE
st https://m.edso0.r g?{cgéﬁfgk o
CBOWCTBA, MPUMEHEHHE
u/ff0d40c4 BOCITUTAHHE. .
4 [To3HaBaTembHOE
bubnmnoreka HarpaBJICHUEC
20 Anpaeruasl: GopManbIeTUI U I[IOK BOCTIMTaHHA.
aretaibaeru. AIeToH https://m.edsoo.r ICTETHIECKOS
004290 BOCITUTaHUE.
u/ff0d4290 ['paxxnanckoe
BOCIITMTAHHEC
5 bubnmnoreka TNo3HaBarenbHOE
OnHOOCHOBHBIE NPEACIIBbHBIE
21 5 HOK HaIpaBJICHUE
KapOOHOBBIC KUCJIOThI: MypaBbHHAS
P P https://m.edsoo.r | BOCIHTAHIL.
U YKCyCHas DCTEeTHYECKOE

u/ff0d448e
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BOCIITMTaHUE.

I'paxxnanckoe
BOCIITMTAHHEC
6 bubnuoTeka
[Ipaktudeckas pabora Ne 2. Kouoritieckoe
. . ]_[OK BOCIIMTAHME
22 «CBoiicTBa pacTBOpa YKCYCHOMI
https://m.edsoo.r
KHCJIOTBD)
u/ff0d4614
7 [lo3naBatensHOE
bubmmoreka HarpaBJICHUE
CreapuHOBast U OJICMHOBAS
23 CJIOTBHI, KaK MpeJcTa HOK S
KA JICTaBUTEIH
’ https:/m.edsoo.r | CTETHHIECKO
BBICIIINX KapOOHOBBIX KHCIIOT BOCITHTAaHUE.
u/ff0d497a I'paxxmanckoe
BOCITUTaHHUE
8 bubnuoteka [To3naBaTtenbHOE
MBpbIia KaKk cOJId BBICIIIHX
” . 10(0)%¢ HaIpaBJICHUE
KapOOHOBBIX KHCJIOT, KX MOIOIIIEE
reiicTaie ’ https://m.edso0.r gOCHHTaHm'
KOJIOTHYIECKOE
u/ff0d4790 BOCITUTAHHE. .
9 I
O3HABATEIBHOE
bubnmnoreka HarpaBJICHUEC
Crnosxubie 3(upbl Kak
I_[OK BOCIIMTAHHUA.
25 MIPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. . DCTeTHIECKOE
https://m.edsoo.r
lMunponus caoxkHBIX 3PUPOB 1f50d4ca BOCIIUTAHHE.
ufidacaa ['paxnanckoe
BOCITMTAHHEC
10 [To3HaBatenbHOE
bubnuoTeka HAaIpaBJICHUEC
26 JKupbl: THIPOIU3, IPUMEHEHUE, LIOK BOCIIMTaHHA.
Ouosiornyeckas pojib KHPOB https://m.edsoo.r Jereieckoe
BOCTIUTAHHE.
u/ff0d4ae2 I'paxxnanckoe
BOCIITMTAHHEC
11 VYTrneBoasl: cocTas, bubauoreka ITo3HaBaTenbpHOE
97 ki1accudukanus. Baxxueimme HOK HalpaBJICHUC
) : BOCIIUTAHWUSL.
MPEICTABUTEIIH: TIIIOKO3a, https://m.edsoo.r 3
KOJIOTUUECKOE
KTO03a, caxa
bpy , caxapo3a u/ff0d4ddo BOCITHTALIIC.
12 [No3naBatensHOE
bubmmoreka HarpaBJIeHUE
28 Kpaxwmain u niemmonosa kak HOK BOCHMTAHMAL.
MIPUPOIHBIE TIOTHUMEPHI https://m.edsoo.r Jeremiieckoe
BOCITHTAaHUE.
u/ff0d4ddo I'paxxmanckoe
BOCITUTaHHUE
13 TTo3HaBaTenbHOE
bubnuoreka
KonTponbHas paborta 1o teme OK HalpaBJICHAC
29 «Kucnopozcoepskariye ]f;Itt Iim.ed BOCITHTAHHSL.
S.//M.easoo0.r
OpPTaHUYECKHEe COCIMHEHUS D JeTeTHiecioe
u/ffods50d2 BOCIIUTAHUE.

['paxxnanckoe
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BOCITMTAHUC

Pa3nen 4. A3oTcoaepxkamme opraHudecKue coenHeHu st

1 [o3HaBaTenpHOe
bubnmoreka HarpaBJICHHE
11(0)8 BOCITUTAHUS.
30 AMWHBL: METHIIAMUAH U aHWIHH
https://m.edsoo.r ]?OCSEPTIPTI:E;I;OG
u/ff0d4ddo T paskasckoe
BOCITUTaHUE
AMUWHOKUCIIOTHI KaK aM(OTEpHBIE 1 Bubinuoreka ITo3HaBaTenbHOE
31 OpraHUYECKHE COCTMHEHUS, NX LHOK HalIpaBJICHUC
OMOJIOTHYECKOE 3HAUECHHUE. https://m.edso0.r BOCITHTAHMAL.
1£F0d4F42 DKOJIOrHYECKOe
Henmubt wrivastas BOCITUTAHUE. .
1 ITo3naBaTenpHOE
bubnuoreka
benku kak mpupoHbIe LIOK HaIpaBlIeHUE
32 BBICOKOMOJICKYJISIPHBIE BOCITUTAHUSL.
https://m.edsoo.r 5
COEMHEHUS. KOJIOTHYECKOE
u/ffod542e
- BOCIITUTAHUE. .
Pa3znes 5. BbicOkOMOJIEKY/ISIPHBbIE COeIHEeHUSI
o 1 bubnuoreka ITo3HaBaTenbHOE
CHOBHBIE [TOHATHSA XUMHUU 10K HATIpaBIIeHHE
33 BBICOKOMOJICKYJISIPHBIX BOCIIUTAHMS
CKYP https://m.edso0.r ai‘z)m;mc'l( o
COEIUHEHUN
u/ff0d55a0 BOCITUTAHUE. .
OCHOBHEBIE METOILI CHHTE3A 1 bubnnoreka ITo3naBatenbHOE
34 BBICOKOMOJIEKYJISIPHBIX HOK HalpaBJICHUE
. BOCITUTAHUS.
coenuuenuii. [IimacTMaccsl, https://m.edsoo.r oc
1045708 DKOJIOTUYECKOE
Kay4yKH, BOJIOKHA u BOCHHTAHMC..
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

KAJIEHAAPHO- TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

Homep |Homep HaumeHnoBanue Temsl ypoka Kon [Tpumeuanue BocnurarenbHblii
ypoKa 1q ypoka nJec KOMITOHEHT
MOpSAIKY| B TBO
pasne 4aco
ne/Te B Ha
Me n3y4
CHHEC
Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHU
1 1 ITo3HaBaTeNbHOE
Bub 110K HarpaBJIeHUE
N HOIMOTEKa
XUMHUYECKUH 2IIeMEHT. ATOM. . BOCITHTAHHAL.
1 DIIeKTPOHHAsT KOH()UTYpaIUst aTOMOB itps://m.edso0.1u/ | Seremaccroe
00adbch0 BOCIIUTAHHE.
I'paxnanckoe
BOCIIUTAHHE
2 HepI/IOI[I/I‘IGCKI/Iﬁ 3aKOH U 1 ITo3HaBarenbHOe
Ilepuognueckas cucrema HarpaBJICHUE
P butmmoreka [IOK BOCIITAHMSI
XAMUYeCKHX dy1eMeHToB []. 1. . :
2 https://m.edsoo.ru/ DereTuueckoe
MenneneeBa, X CBI3b C
" y 00adbe9a BOCTTHTAHHE.
COBPEMEHHOM TeOpUen CTPOCHHS T paskarckoe
aromoB. Bxomnas KP BOCIIMTAHHE
3 3aKOHOMEPHOCTH U3MEHEHUS 1 TMo3HABATEIBHOE
CBOMCTB XUMHUYECKUX DJIEMEHTOB U HarpaBJIeHHE
UX COCIMHCHUII MO TPYIaM bubmoreka LIOK gOCHHTaHH’I-
CTETHUYECKOE
3 nepuoaM. 3HaueHHe https://m.edsoo.ru/
dco8 BOCIIUTaHHE.
MEPUOTMUECKOTO 3aKOHA U CUCTEMBI 00adc28c I paskiaHckoe
XUMHWYECKUX DJICMEHTOB ,HI/I BOCIIUTAHUE
Meneneesa B pa3BUTUU HAYKU
4 1 INo3HaBaTenbHOE
Crpoenue BelecTBa. XuMHUECKast
. butmmoreka [IOK HarpaBJICHUC
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
4 ’ ’ y https://m.edsoo.ru/ | BOCHHTAHHA
00pa3oBaHUs KOBAJICHTHOM CBSI3H. . JlyxoBHO-
0Oadcade
Bopoponnas cBs3b HPaBCTBCHHOEC
BOCIIUTAHHE
5 BanenTHOCTS. 1 ITo3HaBaTenbHOE
DIIEKTPOOTpULIATENbHOCTh. CTENeHb bubmuotexa [HOK HarpasJICHUC
5 okucienus. Bemecrsa https://m.edsoo.ru/ B(I)[CHHTaHH’I
) OBHO-
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO 00adcd68 X
— HpPABCTBEHHOE
CTPOCHHA BOCITUTaHHUE
6 1 [To3naBaTenbHOE
[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
bubnuorexa [JOK HarnpaBJICHUE
HcTuHHBIC U KOJIOUTHBIC PACTBOPBI.
6 M https://m.edsoo.ru/ BOCIIUTaHHS.
accoBasi J0JIS BEIleCTBa B
00add448 JlyxoBHO-

pacTBope

HPAaBCTBEHHOE



https://m.edsoo.ru/00adbcb0
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BOCIIUTAaHHUEC

7 1 [No3HaBaTensHOE
Knaccudukanmsi 1 HOMEHKIIaTypa
. 5 OK HarpaBJICHUE
HEOPraHUYECKUX COCTUHCHUU. bubnmoreka L BOCITHTAHIISL.

7 ['eneTnyeckas CBA3b https://m.edsoo.ru/ DCTeTHUECKOE
HEOPraHUYECKUX BEIIECTB, 00add5d8 BOCIIMTAHHE.
pa3IMYHBIX KJIacCOB I'pasnianckoe

BOCITUTaHHE
8 KJ'IaCCI/I(bI/IKaHI/ISI XUMHNYCCKHUX 1 TTo3HaBaTenpHoe
€aKUUil B HEOPTraHUYECKOU U HarpaBJIeHUE
p N p butmmoreka [IOK BOCITHTAHYISI
OpPraHUYeCKON XUMHHU. 3aKOH
8 https://m.edsoo.ru/ . JlyxoBHO-
COXpaHEHUsI MacChl BEIIECTB; 3aKOH
P HHICCTE, 00add8b2 HPABCTBEHHOE
COXpaHEHHSI U TIPEBPAIICHHUS BOCIIHTAHTC
SHEPIUHU MPU XUMHUCECKUX PEAKIIAAX
9 1 [No3HaBaTensHOE
6 10K HaIpaBJICHUE
nOIMOTEKA
Ckopoctb peakiuu. OOpaTuMbie _ BOCTIMTaHMAL.
] peakipi. XMMUYECKOE PABHOBECUE hitps://m.edso0.1u/ | Seremaccroe
’ 00add9d4 BOCIIUTaHHE.
I'paxnanckoe
BOCITUTaHHE
10 [Ipaktrueckas padora Ne 1. 1 bubmnoreka IIOK DKOJIOIHUECKOE
10 «BnusiHue pa3nuvHbIX (HaKTOPOB Ha https://m.edsoo.ru/ | BOCHHTaHHE
CKOPOCTb XUMHUYECKOI peaKiumy 00addd12
11 DexTponuTHYEcKas aucconmanus. | 1 [No3HaBatensHOE
[TonsiTHe 0 BOAOPOIHOM IOKA3aTee bubmmoreka [JOK HarpaBJICHUC
11 (pH) pactBopa. Peakiuu HOHHOTO https://m.edsoo.ru/ | BOCHMTAHIA
. OBHO-
obmeHa. ['MapoIn3 OpraHuvecKux u 00addbfa Hyx
HPaBCTBEHHOE
HCOPraHUYECKUX BEIICCTB BOCIIHTAHIIE
12 1 [ToszHaBaTenbHOE
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK HarpaBJIeHIC
12 peakuyn. IToHATHE 06 SIEKTPOIN3E https://m.edsoo.ry/ | BOCHMTAHIA
o . yxoBHo-
pacIuiaBoB U paCTBOPOB COJICH 00addecO
HPaBCTBEHHOE
BOCITMTAHHEC
13 1 [To3HaBatenbHOE
K 5 bubnuoreka [JOK HarpaBJIeHNEC
OHTpOJIbHAS paboTa 1Mo TeMe
13 T P P https://m.edsoo.ru/ B;[C“HTaH“"
«TeopeTHuecKrne OCHOBBI XUMHID . lyxoBHo-
P 00addfe? y
— HPaBCTBEHHOE
BOCIITMTAHHEC
Paznen 2. Heoprannuyeckasi XuMusi
14 1 ‘ MerTannsl, uX MOJIOKEHNUE B ‘ 1 ‘ bubnunoreka [IOK TMo3HaBaTeIbHOE



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00addfe2
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[epuonuyeckoii cucreme https://m.edsoo.ru/ | HampaBneHue
XUMHYECKUX dieMeHToB /1. U. 00adel04 BOCITUTAHMA
MeHnneneeBa 1 0COOCHHOCTH - JlyxoBHO-

06 HPABCTBEHHOE
cTpoeHus aToMoB. O01IHEe BOCIITAHME
¢u3nUecKkre CBOWCTBA METAIIIIOB

ITo3naBatenbHOE
CmuiaBbl METaJUIOB. bubnuorexa LIOK HalpaBJICHUC
15 DNIEKTPOXUMHYECKHUIT PsiJT https://m.edsoo.ru/ B;[CHHTaHHH
. . JlyxoBHO-
HaIpsOKCHUH METaJUIOB 00ade348 Y
HpPaBCTBEHHOE
BOCIIMTAHUC
ITo3HaBaTenbHOE
XUMHYECKHE CBOMCTBA BAXKHEHIIINX HarpaBJICHUE
. . . bubmuorexa [JOK BOCITHTAHIIS
METaJUIOB (HATPUH, KaJIui, KaabIUi, 0C .
16 . . https://m.edsoo.ru/ DeTeTHUECKOe
MarHui, aJJFlOMAHAN) U UX
. 00ade488 BOCIIUTAHIE.
COCMHCHIH I'paxxmanckoe
BOCITUTAHHE
ITo3HaBaTenbHOE
% . bubmuorexa [JOK HarpaBJICHUC
MMHYECKHE CBOMCTBA XpoMa, MEIH
17 . poma, https://m.edsoo.ru/ B‘EHHTE‘HH"
1 UX COCIMHCHHM . OBHO-
00ade64a X
HpPABCTBEHHOE
BOCITUTAHHE
. bubmmorexa LIOK DKOJIOTHYECKOe
XUMHYECKHE CBOMCTBA IIMHKA,
18 N https://m.edsoo.ru/ | BOCIHMTaHHE
)Kese3a U UX COCIMHCHUM
00ade64a
[To3naBatenbHOE
[TpakTrnueckas padota Ne 2. bu6mmoreka [IOK HalpaBJICHUC
19 "PeleHye SKCIEPUMEHTAIbHBIX https://m.edsoo.ru/ BE[CHHTaHH’I
. OBHO-
3a1a4 1o Teme «MeTaab" 00ade802 X
HpPaBCTBEHHOE
BOCIIMTAHUC
Hewmertannsl, uxX nonoxeHUE B 1losHaBaTeibHoe
. HaIpaBJIeHUE
[Iepuonnueckoi cucreme bubnmnoreka [JOK BOCIINTAHISL.
20 XUMHUYECKHUX 3eMeHToB [1. . https://m.edsoo.ru/ | Serermyeckoe
MenneneeBa 1 0COOCHHOCTH 00adea28 BOCITUTaHHE.
CTPOEHHS aTOMOB I'paxcnanckoe
BOCITUTAHHE
. [To3naBatenbHOE
®dusnyeckue CBONCTBa HEMETAJLIOB.
A ( bubmnorexa [JOK HarpaBJICHIC
JUTOTPOTIHSI HEMETAIIOB (Ha
21 P https://m.edsoo.ru/ | BOCHMTAHNA
puMepe Kuciaopoaa, cepsl, pochopa . JlyxoBHO-
00adec8a
U yTJIEpO )la) HpaBCTBCHHOEC
BOCITUTAHHE
x . Bubnuoreka ]_[OK ITo3naBaTensHOE
MMHYECKHE CBOMCTBA TaJIOrCHOB
22 3 ’ https://m.edsoo.ru/ | MHAalpaBICHAC
Cepbl M KX COCTUHCHUM BOCITMTaHHS
00adec8a

. JlyxoBHO-
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HpPaBCTBEHHOE

BOCIITMTAHHEC
10 [To3HaBatenbHOE
. bubnuotexa [JOK HarpaBJIeHUEC
23 XUMHUECKUE CBOMCTBA a3ovTa, https://m.edsoo.ru/ | BoCHHTaHus
docdopa 1 UX COeTMHCHUI 00adeeas ﬁgg;iii;{ .
BOCIITMTAHHEC
11 [lo3naBaTtensHOE
HarpaBJIcHUE
XuUMHUUECKHE CBOWCTBA yIIepoa, BH6HIHOTeKa Lok BOCIHTAHHAL.
24 . https://m.edsoo.ru/ CTETHYECKOES
KPEMHHUS U UX COCTUHCHHUN 00adf004 BOCHITANIC.
I'paxnanckoe
BOCITUTaHHE
12 [Mo3HaBaTeNbHOE
. bubmmoreka [JOK HanpaBJICHUC
25 Hpmverieriie paxieHiix . https://m.edsoo.ru/ | BOCTHTAHIA
HEMETAJUIOB M UX COCIHHEHUI 00adf180 . lyxoBHo-
—_— HPaBCTBEHHOE
BOCITUTaHHUE
13 O000111eHUE U CUCTEMATH3ALNS llosnaBarenbHoOe
3HaHuit o Teme «HemeTtasiby. Bu6morexa ITOK HanpaB/ICeHHC
26 BeruricieHus mo ypaBHEHUSIM https://m.edsoo.ru/ B(Elcyr;i?;iﬂ
XMMHUYECKUX PeaKIui 1 00adf306 .HpaBCTBeHHoe
TEPMOXUMHUECKUE PACUETHI BOCNMTaHUe
14 [IpakTuueckas padora Ne 3. bubmmoreka [JOK DKojormyeckoe
27 «PereHne 3KCIIEpUMEHTATBHBIX https://m.edsoo.ru/ BOCIUTAaHUE
3amad o teme "Hemeramnsr"» 00adf518
15 [To3HaBaTebHOE
K 5 bubnmnoreka [JOK HarpaBJICHHC
28 Meta n dHeveraziin tipsmedsonul | *oER
BOCITMTAHHEC
16 [To3HaBatenbHOE
Heoprannueckue u opraHndecKue bubnuorexa LIOK HalpaBJICHUEC
29 KuCIOTHL. Heopranuueckue u https://m.edsoo.ru/ | BOCHMTAHIA
OpraHUYEeCKHEe OCHOBAHUS 00adfc20 ﬁgg;:(li}é;{oe
BOCIITMTAaHHEC
17 [lo3naBatensHOE
AmdoTepHble HEOPraHUYEeCKUEe U
HalpaBJIcHUE
OpPraHUYeCKHE COCIMHCHUS. bubmmoreka [JOK BOCITHTAHISL.
30 I'eHeTnueckas CBA3b https://m.edsoo.ru/ CTETHYECKOEe
HEOPraHMYECKUX U OPTaHMYECKUX 00adfd9c BOCITUTaHUE.
BEIIIECTB I'paxnanckoe
BOCITUTaHHE

Paszgea 3. Xumus u JKM3HL
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1 ITo3uaBateibHOE
Poib XxuMuH B 00€CIIEUeHUH
. . bubnuorexa [JOK HarpaBJICHUEC
DKOJIOTHYECKOM, DJHEPreTHYECKON U
31 o > JHEP https://m.edsoo.ru/ B;[C“HTaH“"
MIHIIEBON 0€30IaCHOCTH, PA3BUTHHI . JIyXOBHO-
P 0Oadfebe Y
M€ IULIMHBL HpPABCTBEHHOE
BOCIIUTAHKE
2 ITo3HaBaTeIbHOE
[IpencraBnenus 06 OOIIMX HAYUHBIX bubmnoreka IIOK HalpaBJICHUE
32 IPHHIMIIAX TPOMBILILIEHHOTO https://m.edsoo.ru/ | BOCHMTAHNA
N . lyxoBHO-
MOJTYYCHUS BaKHEUIITUX BEIIECTB 00ae006¢c
———— HPaBCTBEHHOE
BOCIIMTAHHE
3 ITo3naBaTensHOE
q bubmuorexa [IOK HarpaBJIeHIC
€JIOBEK B MUPE BEILECTB U
33 P https://m.edsoo.ru/ | BOCTHUTAHIA
MaTepHaioB . OBHO-
P 00ae027e Hyx
HPaBCTBEHHOE
BOCIIMTAHUC
4 ITo3naBarebHOE
Eu6 OK HaIpaBJICHUE
HOJIHOTCKA H BOCIIUTAHUA.
34 XuMus U 310pOBbE YeI0BEKa https://m.edsoo.ru/ | Serernueckoe
00ae054e BOCITUTaHUE.
I'paxxnanckoe
BOCIIUTAHUC

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeILHOM MPOrpaMMbl CpPeIHEro 001ero 00pa3oBaHusA
pe3yJabTaTa
1 TeopeTrueckue OCHOBBI OPTaHUUYECKOM XUMUN
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11

ChopMHPOBAHHOCTH MPEACTABICHUN O XUMHYECKOW COCTABIISFOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHpa, POJIM XMMHHU B IO3HAHUU
ABIIGHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIMOHAIbHON T'PaMOTHOCTH, HEOOXOAMMOMN IJis
pelleHrs MPAKTUYECKUX 3aJad M IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 370POBBIO U IPUPOJIHOM cpenie

1.2

Brnanenue cucTeEMON XUMHUUYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIue MOHSATHS (Monekyna, BaJICHTHOCTb,
AJEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YTJIEPOJIHBIA CKEJET,
GyHKIIMOHANBHAS  TpyNNa, paJWKal, HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKAN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOA- H

a30TCcoaACpIKaAEC COCANHCHUS, OMOJIOrMYCCKH aKTUBHBIC BCIICCTBA

(YrIieBombl, JKUPBI, OSJIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHSA); TEOPUH U 3aKOHBI (Teopus
XUMHYECKOI0 CTpoeHusi opranuyeckux semects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XMUMHH, (PaKTOJIOTHUECKUE
CBEJICHHS O CBOWCTBaX, COCTaBe, TOJY4YEHHH U O€30MacHOM
UCIIOJIb30BAaHUN BAXKHEHIIMX HEOPraHWMYECKUX U OPraHUYeCKUX

BELIECTB B OBITY U PAKTUYECKOH J1€ATEIbHOCTH YEIOBEKa

13

CdopMUpOBaHHOCTh YMEHUU BBISIBISITH XapaKTEpHbIE NPU3HAKU
NOHATUM,  YCTAaHABIMBATh WX  B3aWMOCBS3b,  MCIOJB30BATh
COOTBETCTBYIOLIME IOHATUS IPU OIMCAHWU COCTaBa, CTPOCHUSA M

MPEBPAIICHUN OPTaHUYECKUX COCTMHEHHI

14

c(hopMUPOBAaHHOCTh YMEHHI HCTIOIB30BaTh XUMUUECKYH) CUMBOJIUKY
JUISL COCTAaBJICHUSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) (OpMyJl OpPraHMYECKHUX BEIIECTB W ypaBHEHUH
XUMHYECKHX  PEaKIHid,  M3rOTAaBIMBATh  MOJEITH  MOJEKYJ
OPraHWYECKHX BEIIECTB U WIIIOCTPAIUM HMX XUMHUYECKOTO H

MMPOCTPAHCTBCHHOI'O CTPOCHUA

15

CdopMupoBaHHOCTh yMEHHM yCTaHABIMBATh MPUHAAJIEKHOCTH
M3YYEHHBIX OPraHMYECKHX BEIIECTB M0 MX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (TpyIne) COoequHeHHH (yriieBOAOPOIbL,
KHCIIOPOJ U a30TCOJAEpKALIUE COCAUHEHUS, BHICOKOMOJIEKYJISIPHbIE
COCeNMHEHHUs), JaBaTh MM Ha3BaHUS 1O  CHUCTEMATHUYECKOM

Homenkiarype (IUPAC)

15

C(bOpMPIpOBaHHOCTL YMCHUA ONpCACIIATh BUAbL XUMHUYECKOM CBS3U B

OpraHUYECKHX COCTMHEHUIX (OIMHAPHBIE U KPaTHBIE)




1.6

ChopMupoBaHHOCTH yYMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpOeHHUs1 opraHnyeckux Beniects A.M. bytiepoBa anst 00bsicHeHUs
3aBUCHUMOCTH CBONCTB BEILECTB OT MX COCTAaBA M CTPOCHUS; 3aKOH

COXpaHCHHA MAaCChl BEIICCTB

VYraesomoponel.  Kucimopoaconepxanme ©W - a30TCOAEpkKaIIUe

OpTraHN4YCCKUEC COCTUHCHU. BI)ICOKOMOHGKYJ'ISIPHBIG COCIMHCHUA

2.1

ChopMHpPOBAaHHOCT, YMEHUM NPHUBOJUTH TPUBHAIBHBIC HA3BAHHS
OTJEJIbHBIX OPTaHMYECKUX BEIIECTB (ITUIJICH, MPOTMMICH, alleTUJICH,
STWJICHTIIUKOJb, TIUIEPUH, (PeHom, GopManmbIeru, aneTaibIeTull,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCJIOTa, TIIFOKO3a, (PpyKTO3a, Kpaxmal, LEJUT0JI03a,

TJIAIIVH)

2.2

ChopMHpPOBAaHHOCT, YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE,
bU3MYeCKne U XUMUYECKHE CBOMCTBA TUMUYHBIX MPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 3TaH, YTHJICH,
MIPOINMJICH, areTwIeH, OyramueH-1,3, mermwnOyraauen-1,3, GeH3zomn,
METaHOJI, dTaHOJI, STUJICHTJIMKOJIb, TJUIEPHH, (DEHOJ, alleTaabICTH]I,
MypaBbHUHAs M YKCYCHAasl KHCIJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMUHOYKCYCHas KHCJIOTa)

2.3

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHYECKYIO CBA3b
MEXAy THUIUYHBIMA  MPEACTABUTEISIMH  PA3NIMYHBIX  KIJIACCOB
OpraHMYeCKHX  BEIIECTB  ypaBHEHUSIMH  COOTBETCTBYIOIIMX

XUMHUYECKHX PEaKIUi C NCIOIB30BAHUEM CTPYKTYPHBIX (OpMYII

2.4

ChopMupoBaHHOCTH ~ YMEHHMS  XapaKTepU30BaTh  MCTOYHHUKHU
YIIEBOJOPOIHOTO ChIpbs (HE(PTh, IPUPOAHBINA I'a3, YroJyb), CIOCOObI
uX T1epepadoTKM M MPAaKTUYECKOe MPHUMEHEHHE TNPOAYKTOB

nepepaboTKu

XUMHS U )KU3HBL. PacuéThl

3.1

CdopmMupoBaHHOCTH YMEHUW BIAAETh CHCTEMOH 3HaHMN 00
OCHOBHBIX METOJaX HAay4HOrO0 MO3HAHHUS, UCIOJIb3yEeMbIX B XHUMHUU
OpU W3YyYCHUU BEIIECTB M XHUMHUYECKUX SBJICHHN (HAOIIOACHUE,
U3MEPEHHE,  AKCHEPUMEHT,  MOJECIMPOBAHUE),  HMCIOJIb30BaTh
CHUCTEMHBIC XUMHUYECKUE 3HAHHUA I TMPUHATHS pPEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMU H UX

MNPUMCHCHUEM




3.2

CdopmupoBaHHOCTE yMEHHI COONIOAATh TPaBHIA TIOJIH30BAHUS
XUMUYECKOU MOCYAO0M M J1ab0paTOpHBIM OOOPY/IOBAHHEM, a TaK¥Ke
MpaBujIa 0OpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKITUSIMU

110 BBITTOJTHCHHIO JIa60paT0pHI)IX XUMHNYECKHX OIILITOB

3.3

ChopMupoBaHHOCTH ~ YMEHHUH  IUIAHUPOBATH ¥ BBITIOJHSATH
XUMUYECKHM SKCIEPUMEHT (TPEBpAICHUS] OPTraHUYECKUX BEIIECTB
NPy HAarpeBaHWM, TOJYYCHHE OSTUJICHA M H3YYEHHUE €ro CBOKCTB,
KaueCTBCHHBIC PEAKIUU OPraHUYECKUX BEIIECTB, JCHATypalus
OCJIKOB TIPU HATPEBaHUH, IIBETHHIC PEAKIMU OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKU 0€30MaCHOCTH MPHU OOpAICHUH C BEIIECTBAMU
U 7a00OpaTOpHBIM OOOpPYIOBAHHEM; TMPEACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIepUMEHTa B ¢GopMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX Peakinid U (pOpMyJIMpPOBATH BHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

3.4

CdopMupoBaHHOCTb ~ YMEHUH  NPOBOAWTH  BBIYUCICHUS IO
XUMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYeCTBa UCXOAHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIUU MO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O U3 NCXOAHBIX BEIICCTB UJIN ITPOJYKTOB peaKL[I/II/I)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTUYECKH aHaJIM3UPOBAThH
XUMHUYECKYI0 MH(OpMAIINIO, TONyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoit nH(popMaIu, ceTb IHTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTh YMEHHH COOJIIOaTh MpaBHJIa SKOJIOTHYECKU
11eJ1ecO00pa3HOro MOBEJACHUA B OBITY M TPYAOBOM IESATEIHHOCTH B
LEJSIX COXPAHEHMsI CBOErO 3JI0pOBbS U OKpPYXKarolled NpUpOAHON
Cpelibl, OCO3HABaTh OMACHOCTb BO3JEUCTBUS HA JKUBBIE OPraHU3MBbI
ONpEEIEHHBIX OPraHNYECKUX BELECTB, IOHMMAas CMBICH IT0Ka3aTes
I[TAK (npenenbHO AOMYyCTMMOM KOHIIEHTpAllMM), TMOSCHATH Ha
pUMeEpax CrocoObl YMEHBUICHUS U MPEJOTBPALICHUS UX BPEIHOTO

BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa

11 KJIACC

Kon
MPOBEPsSIEMOT0
pe3yabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrpaMMBbI CpeIHero o0mero 00pa3zoBaHus




TCOPCTI/I‘IGCKI/IG OCHOBBI XUMHH

11

Bnagenune cucteMoll XMMHMYECKMX 3HAHUM, KOTOpAs BKIKOYAECT:
OCHOBOIIOJATalONIMe MOHATUS  (XMMUYECKUH  DIIEMEHT, aToM,
JNIEKTPOHHAs 00o0JioYKa atoma, S-, p-, d-2JIEKTPOHHBIE OpOHTAIN
aTOMOB, HMOH, MOJEKYyJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XMMHUYECKasi CBs3b, MOJb, MOJSIpHas Macca,
MOJISIpDHBIA 00BEM, KpHUCTAJUITMYECKasi PEIIETKa, TUIBl XUMHYECKUX
peakiuit (OKHCIHUTENIBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SH/IOTEPMUYECKHE, PEAKIIMM HOHHOTO OOMEHA), PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAs HUCCOIMALNS, OKHCIHUTEIb,
BOCCTAHOBUTEb, CKOPOCTh XUMHUYECKOW pPEaKIUHU, XUMUYECKOE
paBHOBECHE), TEOPUM UM 3aKOHBI (TEOpUS AJICKTPOJIUTHUECKON
nuccoumanuu, Ilepuwonuueckuii 3akon J[.MI. MenneneeBa, 3aKoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XUMUH,

(baKTOJ'IOFI/I‘leCKI/Ie CBCACHHUA O CBOfICTBaX, COCTaBC, IOJIYUYCHUU H

0e30IMaCHOM HCIIOIL30BAaHUH BayKHEHIIIMX HCOPraHN4YCCKMUX BCIICCTB B

OBITY U IPAaKTUYECKO eI TeIbHOCTH YeJI0BEKa

1.2

ChopmupoBaHHOCT, YMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX IMOHSATUH, MPUMEHATH COOTBETCTBYIOIIHE
MOHATHSI TPU ONHUCAHUU CTPOEHUS U CBOICTB HEOPraHUYECKUX
BEILIECTB M MX IMPEBPALLEHUI; BBIABIATH B3aUMOCBI3b XUMHUYECKUX
3HaHUU c NOHATUAMH U TIPEACTaBICHUSMU JIpYyTUX

CCTCCTBCHHOHAYYHBIX IPCAMCTOB

13

Bnagenne OCHOBHBIMH METOJaMH HAay4YHOI'O IIO3HaHUA BCHICCTB H
XHUMHYECKHUX SIBJICHUH (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, OKCIICPUMCHT,

MOJICJIMPOBAHUE)

14

ChopMupoBaHHOCTE YMEHHI ONpPENEsITh BaJEHTHOCTh U CTETCHb
OKHCJICHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
cocTaBa, BHJ XHUMHUYECKOM CBs3M  (KOBaJIGHTHas, WOHHas,
MeTalIn4ecKasi, BOJOPO/IHAS ) B COSTMHEHUSX, TUI KPUCTATLITUIECKOM
PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHASI, HOHHAS,

MeTaJTnyecKasi)

15

ChopMupoBaHHOCTh YMEHUHN OTIPENEIATh XapaKTep CPEAbl B BOIHBIX

pacTBOpax HEOPraHMUECKUX COSTMHEHUH




1.6

ChopmupoBaHHOCTE  YMEHHUS  KIACCU(UIIUPOBATH  XUMHYCCKHE
peaKIny 10 Pa3IUYHBIM MMPU3HAKAM (YHCITy U COCTABY pearupyronimx
BCIIECTB, TEIUIOBOMY J(QeKTy peaknuu, W3MEHEHUIO CTEIeHEH
OKHUCJICHUST ~ JJIEMEHTOB,  OOpPAaTUMOCTH  PEAKIUH,  yYaCTHIO

KaTaau3aTopa)

1.7

ChopMHpOBaHHOCTh yMEHHM COCTAaBISTH YpaBHEHHS] peaKIMi
Pa3JINYHBIX THUIIOB, IOJHBIE W COKPAILEHHBIE YPABHEHUS PEaKIMM
MOHHOTO OOMEHA, YUYMTHIBasl YCJOBHS, NMPHU KOTOPBIX 3TU pEaKUuu

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI MPOBOJIUTH peakiuu,
MOITBEPKIA0IIIE KauyeCTBEHHBIN COCTaB pa3IMYHBIX
HEOpPraHMYECKHX BEUIECTB, PACMO3HABaTh ONBITHBIM ITyTEM HOHBI,

NPUCYTCTBYIOIIXUEC B BOJAHBIX PACTBOPAX HCOPIraHUUCCKUX BCIICCTB

1.9

ChopmrpoBaHHOCTH YMEHUN PACKPHIBATH CYITHOCTb OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX peaxiuii MIOCPENICTBOM COCTaBJICHUSI

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHHI OOBICHATH 3aBUCHMOCTb CKOPOCTH

XHUMHYECKOM p€aKknuuu OT pa3JIMIHbIX (I)aKTOpOB

111

ChopMUpOBaHHOCTH YMEHHI OOBSACHATH XapakTep CMELICHHS
XMMHUYECKOT'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunuun Jle [larense)

OO01mast u HeopraHu4IecKast XUMHUS

2.1

CdopMHUpOBaHHOCTh YMEHUN pacKpbIBaTh CMBICT [lepuogudeckoro
3aK0Ha J.N. Meunpgeneena U JIEMOHCTPUPOBATh €ro
CHUCTEMATH3UPYIOIIYI0, OOBSICHUTECIBHYIO H  IPOTHOCTUYECKYIO

byHKIMN

2.2

ChopMHUpPOBAaHHOCTL ~ YMEHHMH  XapaKTEPU30BaTh  AJICKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKHUX DdJeMeHTOB |—-4  mepuojioB
[lepronuueckoit  cucTeMbl  XuUMHUYeckux  anementoB  JI.W.
MeH ieneeBa, HCIOJb3Ys MOHATHS «S-, P-, 0-3J1eKTPOHHBIE OPOUTAIINY,
«9HEPTreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCJAMHEHUN IO NEepuoAaM U
rpynnaM I[lepuoanyeckoi CUCTEMBI XMMHUYECKUX 3jeMeHTOB [[.I.

MenneneeBa




2.3

ChopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB PA3JTUUYHBIX
KJIaCCOB, MOATBEPK/IATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHMYECKUMHU  BEHIECTBAMU  C  TOMOIIBI0  yYpaBHEHUM

COOTBCTCTBYIOIINX XUMHNYICCKUX peaKuHﬁ

2.4

ChopMupoBaHHOCTE yYMEHHM yCTaHaBIMBaTh MPUHAJIEKHOCTD
HEOPraHWYECKHUX BELIECTB II0 UX COCTAaBY K OINpPEIEIEHHOMY KJIAcCy
(rpymnrie) coequHeHu (MpoCThie BEIIeCTBa — METaUIbl M HEMETaJLIbl,

OKCH/JIbl, OCHOBAHHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHUIBI, COITH)

2.5

CdhopMupoBaHHOCTh YMEHHI UCTIONB30BaTh XHMUYECKYIO CHMBOJIUKY
JUIE  COCTaBJeHUs (OPMYN BEIISCTB M YPAaBHEHUH XUMHUYECKUX
peakiwii, cuctemarnueckyio Homenkiaarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUSl OTIEJIBHBIX HEOPTaHWYECKHX BeIIeCTB (yrapHbId ras,
YIJICKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HETAIIEHas W3BECTb,

IUTBEBAad Coaa, MUPUT U ):[pyrI/Ie)

2.6

CdopMHUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPTraHMYECKMX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, TMOATBEPKIATh CYIIECTBOBAHUE T€HETHUECKOM CBSA3H MEXKITY
HEOPraHMYECKHMMH  BEIIECTBAMU C  TMOMOIINBI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYICCKUX peaKuHﬁ

2.7

CchopMupoBaHHOCTb ~ YMEHMM  IUIAHUPOBaTb M BBINOJIHATH
XMUMUYECKHH SKCIIEPUMEHT (pa3ioKeHue NepoKCHIa BOJIOpOJa B
MIPUCYTCTBUH KaTaJIN3aTopa, ONpeielIeHUue CPe/ibl pACTBOPOB BELIECTB
C TOMOILBI0 YHHBEPCAIbHOTO HWHJUKATOpa, BIMSHUE PA3JIUUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUYECKOM peakIH, peakiu HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKIUU Ha Ccynb(haT-, KapOOHAT- U XJIOPU/I-
aHMOHBI, HA KATUOH aMMOHWUS, pellIeHHE YKCIEPUMEHTAIBHBIX 3aa4
o reMaM «MeTais» 1 « HemeTasisl»y) B COOTBETCTBUH C IPABUIAMHU
TEXHUKH O€30MacHOCTH TpU OOpalleHMH C BEMIECTBAMU H
71a00paToOpHBIM ~ 00OpPYNOBAHUEM;  IPEACTABIATh  PE3YJIbTATHI
XAMHAYECKOTO JKCIEpUMEHTa B (QOpMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIINX pEaKIUii U (HOPMYITHUPOBATH BHIBOJBI HA OCHOBE

OTUX PE3YJIBTATOB

2.8

CpopMHUpOBAaHHOCT, YMEHHH COOJIOIAaTh TMpaBUjia TOJIb30BAHUS
XUMUYECKON TMOCYA0W M J1abOpaTOPHBIM O00OPYIOBAaHHEM, a TAKXKE
MIpaBUJIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKITHSIMH

110 BBITTOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYCCKUX OITBITOB




2.9

CthopMupOBaHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  XUMHUYECKUE
IIPOLECCHI, JIEXKALUE B OCHOBE IPOMBIIUIEHHOTO MOITY4YE€HUSI CEPHOM
KHMCJIOTBI, aMMHUaKa, a Takke c(pOpMUPOBAHHOCTH MPEACTABIECHUI 00
O0MmMX HAYYHBIX TPUHIMIAX U OKOJOTHYECKHX MpobdieMax

XUMHYECKOI'0 IMMPOMU3BOACTBA

XUMHUS U )KU3HBb. PacuéThl

3.1

ChopmupoBaHHOCTH MPEACTABICHUH 0 XUMUYECKOW COCTaBIISIOIICH
CCTCCTBCHHOHay‘IHOI;'I KapTUHBI MHpPA, POJIU XHMHUHU B IIO3HAHHU
SABJICHUA TNPHUPOJBL, B (OPMHUPOBAHUM MBIIUICHUS U KYyJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHus NPAKTHYECKUX 3a/a4 U DKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOLICHUS K CBOEMY 310POBBIO U HpHpOI[HOﬁ cpeaec

3.2

CdhopMupoBaHHOCTD YMEHUH KPUTUYECKH aHaJIM3UPOBAThH
XUMHUYECKYI0 MH(pOpMalMIO, TOJy4YaeMyl0 U3 Pa3HbIX MCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHUKaIUH, ceTb IHTEpHET U IpyTue)

3.3

ChopmupoBaHHOCTE YMEHHU COONIONATh TIPaBHUIA JKOJOTHYCCKH
11€J1ec000pa3HOro MOBENCHHUS B OBITY W TPYJIOBOHM JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOErO 370pPOBbI U OKPYKAIOLIEH IPUPOJHOU

cpenbl

3.4

Oco3HaBaTh OIACHOCTh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI
onpeAei€HHbIX BEIIEeCTB, MOHMMass cMbica nokazatens [1/IK,
MOSICHATH Ha IPUMEPAX CTIOCOOBI YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS HX

BpPCIAHOIO BOSﬂCﬁCTBHH Ha OpraHu3M 4CJIOBCKa

35

ChopmMupoBaHHOCTH ~ yMEHHM  MPOBOJAWUTH  BBIUUCICHHUS  C
HCIIOJIb30BAaHUEM TOHSATHUSL «MaccoBasi J0Jsl BEILECTBA B PAcTBOPEY,
OOBEMHBIX OTHOILIEHUIN Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BEIECTBA UM 00bEMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTrO U3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB,
TEIUIOBOTO 2 eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChl

BCUICCTB, ITPCBPAIICHUA U COXPAHCHUS SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

TeopeTnueckre OCHOBBI OpraHUUECKON XUMHUU

11

[Ipenmer opranuyeckoil XumMuM: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIyYeHUH HOBBIX BEILECTB U MaTepUaloB. Teopusi CTPOEHHUS OpPraHMYECKUX

coenquuenuit A.M. byTtiepoBa, €€ OCHOBHBIE TOJTOKEHUS

1.2

CrpyktypHble  (GOpMYyJbl OpPraHMYECKHMX BeIIECTB. | OMOJIOTHS, H30MEpUS.
Xumudeckas CBsI3b B OPraHUYECKUX COSAMHEHUSX — OJJUHAPHBIC U KPATHBIE CBS3H.

Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCPI(i)I/IKaL[I/II/I OpPraHUYCCKHX BCHICCTB

1.3

HOMCHKJIaTypa OpraHHU4YCCKUX COC,Z[I/IHGHI/II;'I (CI/ICTeMaTI/I‘leCKaﬂ) U TPHUBHUAJIBbHBLIC

Ha3BaHUS BaXKHEHIIIMX Hpe,Z[CTaBI/ITeJIeﬁ KJIIACCOB OPraHUYCCKUX BCIICCTB

VYri1eBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHUM psii. MeTaH 1 3TaH — MpOCTeNIne
NPEACTaBUTENIN aJKAHOB: (U3MYECKHe W XUMHUYECKHE CBOHCTBa (peaxiuu

3aMCIICHHUA U FOpeHI/IH), HaXO0XICHUEC B IIPUPOAC, IOJTYUYCHUC U IIPUMCHCHHUC

2.2

ANKeHBI: COCTaB H CTpOCHHC, TOMOJIOTHYECKUI pAAa. OTHeH U MMpONUJIICH —
HpOCTCI;’IHIHe NpeaACTAaBUTCIIN aJIKCHOB: (bI/ISI/I‘ICCKI/Ie N XHMHYECKHE CBOMCTBa
(peaKI_[I/II/I Tr'MaApupoBaHusi, TaJOICHUPOBAHUA, THUAPATAIHAH, OKHCICHHUA U

l'IOJ'II/IMepI/BaLII/II/I), MMOJIy4YCHHEC U IPUMCHCHUC

2.3

Ankaguensl: Oytanuen-1,3 u wmerunOytaaueH-1,3: cTpoeHue, BakHeWIIHe
XMMHYECKHe CBOMCTBa (peakuus monumepusanuu). [lomyueHrne CHHTETHYECKOrO

Kay4dyKa U pe3UHbI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMUYECKHH psii. ALeTUIIEeH —
OPOCTEHIIMKA MpPEACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHE, (HU3UUYECKUE U
XMMHMUYECKHUE CBOMCTBA (peaKLUy THAPUPOBAHNUS, TAIOTEHUPOBAaHNUs, THAPATALINY,

TOpeHus), MOJy4YeHUEe 1 MPUMEHEHHE

2.5

Apensl. bensoin: cocras, cTpoeHune, Gpu3nUecKre 1 XUMHUUECKUE CBOMCTBA (peakLuu
raJIOTEHUPOBAHUSA U HUTPOBAHWUs), NOJyYeHUE M mpuMeHeHue. Tomyou: cocrtas,
CTpoeHue, pU3NUECKUe M XUMHUYECKHE CBOWCTBA (peakUuH TajJoreHUpOBaHHS U
HUTPOBaHUS), MOJIYyYEHUE U NMpUMEHEHHE. TOKCHYHOCTh apeHOB. | eHeTmueckas

CBs3b MCXKAY YTJICBOAOPOAAMHU, TPHUHAIJIC)KAIIUMU K PA3JIMYHBIM KjIaCCaM
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2.6

[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOAOB. [IprpoIHBIi Ta3 U MOMyTHRIC HEPTSIHbIC
ra3el. Hed1te 1 e€ mpoucxoxnenne. CrocoOwl mepepaboTku HedTH: TIEpPETrOHKa,
KPEeKUHT (TePMUYECCKUMA, KATAIUTUYECKHid), TUpoiau3. I[IpomykTel mepepaboTKu
HepTH, UX TPUMEHEHHE B TIPOMBIIIICHHOCTH W B ObITy. KameHHBI yroib u

MIPOJYKTHI €T0 MepepadoTKu

Kucnopozconepikaiiye opraHn4ecKue CoeTMHSHUS

3.1

[IpenenpHble 0OTHOATOMHBIE CIUPTHL. MeTaHO U 3TAHO: CTPOEHUE, (PU3NUECKUe U
XUMHUYECKHE CBOMCTBA (peakluy ¢ aKTUBHBIMH METaJlJlaMH, TaJIOT€HOBOJOPOIaMH,
ropeHue), mnpuMeHeHue. BogoponaHbie CBA3M MEXAY MOJEKYJIaMHU CIHUPTOB.
JelicTBHe MeTaHOJIAa M 3TAaHOJIA HA OPTraHU3M 4YeJoBeKa. MHOTOaTOMHBIE CIIUPTHI.
OTWICHIJINKONb M TJIMLEPHH: CTpOeHHUe, (PU3MUecKre U XUMUYECKHE CBOMCTBA
(B3auMogeiicTBEe CO MICNOYHBIMH MeETalJlaMH, KauyeCTBEHHAas peakius Ha
MHOTOaTOMHBIE cnupThl). JlelicTBue Ha opraHu3M 4YenoBeka. [IpumeHeHue

IMICprUHa U STUJICHITIMKOJIA

3.2

deHoi: CTPOCHUC MOJICKYIJIbI, (bI/ISI/I‘-IeCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCHYHOCTH

¢denona. [Ipumenenue penona

3.3

AJIBZ[GFI/II[LI " KCTOHBEI. q)OpMaJ'IBI[eFI/II[, alcTalIbACTu/J: CTPOCHHC, (I)I/I3I/I‘IGCKI/IG 151
XHUMHUYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHUSA W BOCCTAHOBJICHHA, KaYCCTBCHHBIC

peaKL[I/II/I), MOJIYYCHHEC U [IPUMCHCHHUC

3.4

OnHOOCHOBHBIE TIpenesbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M YKCyCHas
KHCJIOTBL: CTpOeHHE, (PU3HUECKue U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00LIHe A
KJ1acca KUCIIOT, peakiys dTepruuKanum), modydeHue u npuMenenune. CreapuHoBast
U OJICMHOBAsl KMUCIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mblia

KakK COJIM BBICIIHUX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC IIGfICTBI/IC

3.5

Crnoxuable 3(Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ 'MAPOIU3 CIIOKHBIX
a¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonoruueckas posib

KHUPOB

3.6

VYrneBoasl: cocTaB, KiaccH(UKaLUs yriieBOJOB (MOHO-, M- M TIOJHCAXapHUJIbI).
I'moko3a — mpocredmuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
du3nuecKre U XMMUYECKUe CBOMCTBa (B3anMoeiicTBue ¢ ruapokcunom meau(ll),
OKHCJICHHE aMMHUa4yHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBiEHUeE,
OpO’KeHHUE IIII0KO3bl), HAX0XKJIEHUE B IIPUPOJIe, IPUMEHEHHE, OMOJI0rHuecKast poib.
®otocunTe3. Dpykro3a Kak HM30MeEp TIJIIOKO3bl. Kpaxman W Uemoio3a Kak
npupoaHsle nonuMepbl. CTpoeHMe Kpaxmana M Lemunono3bl. dusnmdeckue u

XHMHYECKHE CBOHCTBA Kpaxmalia (rHI[pOJ'II/IS, Ka4CCTBCHHAs PCaKIus C I/IOI[OM)

A3oTcozepkalire OpraHnyecKre CoOeIMHEHUs
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41

AMUHOKHUCIIOTHI Kak aM(doTepHble opraHudeckue coenuHenus. Ouzmueckue u
XMMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuUMepe TiulMHa). buonornueckoe

3HAYCHNUEC aMUHOKHUCIIOT. HGHTI/II[I)I

4.2

benku kak mpupogHBIE  BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpPETHYHAs CTPYyKTypa OeiaKkoB. XUMHUYECKHE CBONCTBa OEJIKOB:

TUIPOIIN3, ACHATYPALNs, KAYECTBEHHBIC PEaKIIMK HA OCIKH

BI)ICOKOMOJIGKyJISIpHI)Ie COCIMHCHUA

5.1

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISAPHBIX COCHHHCHHﬁI MOHOMCD,
MMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJUMEpPU3ALUN, CPEAHAA MOJICKYJIAPHAA
macca. OCHOBHEBIE MCTOAblI CHHTE3a BBICOKOMOJICKYIIAPHBIX COGI[I/IHCHI/Iﬁ -

nmoJmmMepusanus U IMOJIMKOHACHCAIUA

5.2

BKCHepI/IMeHTaﬂLHHC METOABI HM3YYUYCHHA  BCUICCTB HU HUX IIPC BpaH_[eHI/Iﬁ .
O3HAaKOMJICHHUC C O6p8.3].IaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC,

Kay41yKOB. HonyquHe CUHTCTUYCCKOT'O KayuyKa U PE3UHLI

11 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

TeopeTquCKHe OCHOBBI XUMHHU

11

XuMuUeckuil 3nmeMeHT. AToM. Snpo atoma, M30TOIBL. DJIEKTPOHHAs 00OJIOYKA.
DHepreTHYecKue ypoBHH, TOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, d-dJIEeMEHTBHI.
OcobeHHOCTH pachpeaesieHus 3JEKTPOHOB M0 OpOUTAIsIM B aToMax 3JEMEHTOB

MIEPBBIX YETHIPEX NEPUOA0B. DNEKTPOHHAS KOH(PUTypaLusi aTOMOB

1.2

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMHUYECKHUX 3j1eMeHToB J[.1.
MenneneeBa. CBs3p nepuoandeckoro 3akoHa u Ilepuoauyeckoil cucTEMbI
xumudeckux diaeMeHToB .M. MeHneneeBa ¢ COBPEMEHHON TEOpPHUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXHBIX BELIECTB IO IPyHIaM U MEPHOIAM.

3HaueHue MePUOINIECKOr0 3aKOHA B PA3BUTHH HAYKH

1.3

CtpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BUIbI XUMHUYECKOH CBSI3U (KOBaJEHTHAs
HETIOJISIpHAS W TIOJIsIpHAs, MOHHAs, MeTajuindeckas). MIoHbl: KaTHOHBI U aHUOHBI.
Mexanu3mbl  00pa3oBaHUsl KOBAJCHTHOW XHUMHUYECKON CBsI3M (OOMEHHBIA U

JIOHOPHO-AKIENTOPHBIN ). BomopoaHas cBsi3b

14

BanentHocTb. DneKkTpooTpUaTeIbHOCTh. CTENEeHb OKUCIICHUS

15

BemectBa MONIEKyISIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA

cocTaBa BEHIECTBA. T[HIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
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BEIIECTB OT THUIA KpUCTaInueckoi pemérku. [lonsaTue o nucrnepcHbIX CUCTEMaX.

HUctunHbIE N KOJIJIOWJHBIC PaCTBOPEIL. MaccoBas J0JIs1 BEIICCTBA B paCTBOPEC

1.6

Knaccudukamnus Heopranndeckux coennHeHni. HoMeHkIaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckas peaknus. Kinaccudukammss XdAMUYECKUX Peakuidi B HEOPTaHMIECKOM
Y OPraHn4ecKO XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS U

MMpEBpaAICHUA QHCPIUU ITPH XUMHUYICCKHUX PCAKIMAX

1.8

CKopocCTb peakiuu, e€ 3aBUCMOCTb OT Pa3IUUHBIX (PAaKTOPOB

1.9

O6patumblie peakiuu. XWMHYECKOe paBHOBecue. DakTOphl, BIHIONME Ha

cocTosiHre Xxumuieckoro papHoBecus. [Ipunmun Jle HlaTense

1.10

OnekTponutrueckas aucconuanus. CuinpHbIe U cladble IeKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KHCIIasi, HEUTpabHas, IMeJouHas. Peakiiuu HoHHOTO

oOMeHa

111

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC pcaKkunun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenne HemetraiuioB B Ilepuognyeckoil cucreMe XUMHUYECKUX
snementoB J[.M. MenaeneeBa m 0COOCHHOCTH CTpOoeHHUs aTOMOB. Du3HUECKHe

CBOICTBa HEMETAJJIOB. AJUIOTPOIUSI HEMETAIIOB (Ha MpUMEpe KUCIOpPO/ia, Cepbl,

dbocdopa u yrieposaa)

2.2

XWMHUYECKUE CBOMCTBA BAXXHEHITMX HEMETALIOB (TajJOreHOB, CEpHI, a30Ta,
dbocthopa, yrmepoma W KpPEeMHHUS) M WX  COCAUWHEHUH  (OKCHJIOB,
KHCJIOPOJICOACPKAIIUX  KHUCIIOT, BOJOPOAHBIX coeauHeHuid). [IpumeHeHme

BaKHEHINNX HEMETAJUIOB U UX COETUHEHUHN

2.3

Mertamnel. [lonoxenne wmetamoB B Ilepuonnyeckoil cuctemMe XUMHUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue $usnueckue cBoiicTBa MeTauioB. CIIaBbl METaJIOB.

DIJIEKTPOXUMUYECKHUH Psiji HAPSIKEHUM METaJJIOB

2.4

XHWMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPHM, KAJIUHA, KaJIbIIUWA, MarHUH,
QTIOMUHHM, ITUHK, XpOM, JK€Je30, Melb) U uX coeauHeHui. OOmmue crnocoObl

MOJIYUYCHUA MCTAJUIOB. HpI/IMeHCHI/Ie MCTAJJIOB B 6BITy N TCXHHUKC

2.5

I'enetuueckas CBS3b HCOPraHNMYCCKUX BCHICCTB, NPHUHAMJICIKAIINUX K PA3JITAYHBIM

Kj1accaM

XUMHUA U KA3HD

3.1

Pone xumMuu B oOecrneyeHHU SKOHOFH‘ICCKOﬁ, 3HepFeTHqCCKOﬁ u HHHIGBOﬁ
6630HaCHOCTI/I, pa3sBUTHU MCEIUIMUHBI. Ilonsarue o HAayYYHBIX MCTOIAX IIO3HAHUA

BCHICCTB U XUMHNYCCKHNX peaKuHﬁ
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[IpencraBnenuss 06 OOIMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO IOTYYCHHUS
BOXHEHIINX BemIeCTB. YeToBEeK B MHpE BELIECTB U MATEPUATIOB: Ba)KHEHMIIME
3.2 CTPOMUTENbHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepHalibl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepHalibl JJIsl DJIEKTPOHUKH, HAHOMATEepHUANbl, OPraHUYECKUE U

MUHEpaJbHBIE yI00pEeHNUs

XuMusi M 30pOBbE€ UENIOBEKAa: TMpaBUiIa HCIOIB30BAaHUS  JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuiia 0€30MaCHOT0 UCTIOIb30BAHMS MPENapaToB OBITOBON XUMHUU

B IOBCEIHEBHOU KU3HHU

MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHETO OBIIETO OBPA3OBAHUS

Kon
NpoBepsieMo IIpoBepsiemble TpeGOBaHUSI K IPEeAMETHBIM Pe3y/JIbTATAM OCBOCHHMS OCHOBHOM
ro o0pa3oBaTeJbHON NPOTrPaMMBbI CpeIHero o0mero o0pa3oBanus
TpedoBaHusl
1 Brnagenue cuctemMoii XUMHUUYECKUX 3HAHHIA, KOTOPAasi BKIIFOYAET:
OCHOBOIIOJJIararomue IoHATUuA (XHMI/I‘I@CKI/Iﬁ OJIECMCHT, aTOM, U30TOIIbI, JICKTPOHHAA
11 obosouka aroma, S-, p-, O-dJ€KTpOHHBIE OpOWTAIM aTOMOB, OCHOBHOE U

BO30YXIEHHOE COCTOSTHHE aToMma, VIOH, MOJIEKYJIa, BaJICHTHOCTb,

QJICKTPOOTPUIATCIIbHOCTL, CTCIICHL OKHCJICHHA, XUMHUUCCKAA CBSA3b (G' Hn T-CBA3b,

KpaTHbIE CBSI3M), THOpPUIM3aLU aTOMHBIX OpOuTallel, KpucTainyeckasl pemeTka,
MOJIb, MOJISIPHAsI Macca, MOJSIPHBIA O0BEM, MOJISIpHAs KOHIIEHTPAIHS, PacTBOPHI
(MCTUHHBIE, IUCIEPCHBIE CHCTEMBI), KPHUCTAIJIOTHIPATHI, YTJIEPOIHBIA CKEJET,
(GyHKIMOHAIbHAS TpyIIa, pajuKaj, U30MEpbl, CTPYKTypHas (opMmyia, U30Mepus
(cTpykTypHasi, reoMerpuveckas (I[MC-, TPAHCHU30MEpHs), TOMOJIOTHUECKUU PsI,
TOMOJIOTH,  yTJIE€BOAOPOABI, KHCIOPOA- UM  a30TCOAEp)KAIUE  COCIAUHEHMS,
OMOJIOTMYECKH aKTUBHBIE BEIECTBA (YIIEBOAbI, JKUPBI, OCJIKN), MOHOMED, IIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMsI, KPEKHHI, PU(OPMUHT,
TUIBl XUMHUYECKUX peakiuil (OKMCIMTEIbHO-BOCCTAHOBHUTENbHBIE, JK30- U
SHIOTEPMHUECKUE, PEAKIIUH HOHHOTO OOMEHa, TOMO- U FeTeporeHHble, 00paTuMBble
U HeoOpaTHMBbIE), PACTBOpP, 3JIEKTPOJMUTHI, HEDIJIEKTPOJUTHI, SIEKTPOIUTHUYECKAS

aucconuanys, CTCIICHb AUCCONMANN, OKUCIIUTEIIb, BOCCTAHOBUTCIIb, 3JICKTPOJIN3,

CKOPOCTbh XMMHUYECKOHN peaKIH, XUMUYECKOE PABHOBECHUE)
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1.2

TEOPUU M 3aKOHBI (TEOpHUs XMMHUYECKOIO CTPOEHHs opraHmdeckux Bemiects A.M.
BytnepoBa, Teopusi SIEKTPOIUTHYECKON auccouuanuu, llepuonudeckuii 3aKoH
J.1. MeHnneneeBa, 3aKOH COXpaHEHHMS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI
A3bIK XHMUH, MHPOBO33PEHYECKHE 3HaHMs, JIeKallue B OCHOBE ITOHMMAaHUS
MIPUYUHHOCTH U CHCTEMHOCTH XUMUYECKHUX SBJICHUHN, COBPEMEHHbBIE TIPE/ICTABICHUS

O CTPOEHUH BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

13

nNpeaACTaBJICHUA O MCXaHU3MaX XHMHUYCCKHUX peaKuHﬁ, TEPMOAUMHAMHUYCCKUX H
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HX IPOTCKAHHA, O XUMHUYCCKOM PaBHOBCCHUU,

AUCIICPCHBIX CUCTEMAX

14

(bakTonornueckue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MacHOM
MCIOJIb30BAaHNU BaKHEMIITUX HEOPTaHMUECKUX U OPraHMYECKHUX BEIIECTB B OBITY U

HpaKTPI‘ICCKOfI JACATCIIBHOCTH YCJIOBEKA

15

O6H_[I/Ie HAay4YHBbIC IIPHUHIOUIIBI XUMHYCCKOI'O IIPOU3BOJACTBA (Ha IpuMepe

MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIa, TiepepaboTKu HeTH)

ChopmupoBaHHOCTH YMEHUH BBISBIISITH:

2.1

XaAPAaKTCPHBIC TIPU3HAKW KW B3dUMOCBA3bL H3YYCHHBLIX HOHﬂTHﬁ, MMPUMCHATD
COOTBCTCTBYIOIIHE ITOHATHUSA IIPHU OIMMCAaHUH CTPOCHUA U CBOMCTB HCOPraHUYCCKHX U

OpPraHMYECKUX BEIIECTB U UX MPEBpPALCHHUM

2.2

B3aUMOCBS3b XMMHYECKUX 3HAHUW C TMOHATHUSAMH W TPEACTABICHUSIMHU JPYTHX
MpeIMETOB Ui OoJiee OCO3HAHHOTO TOHUMAHUSI M OOBSICHEHHS] CYIIHOCTH

MaTCpHUaJIbHOI0O CAMHCTBA MHUPaA

CdhopmupoBaHHOCTH YMEHUS HCIIONBE30BATh:

3.1

HaMMCHOBAaHUSA XUMHWYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHApOAHOTO COr03a TGOpeTPI‘IeCKOI;'I

u HpHKHaHHOﬁ XUMHUHU W TPHUBUAJIBHBIC HA3BAHHA BCIICCTB, OTHOCAIOUXCA K

HU3YYCHHBIM KJIaCCaM OpPTraHUYCCKUX U HCOPTraHUYCCKUX COC]II/IHCHI/If/'I

3.2

XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBiIeHUs (POpPMyYJT HEOpraHMUYECKHX BEIIECTB,
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX)

(hopMyJ1 OpraHUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KJIaCCU(PHUIIUPOBATb:

41

HCOPraHN4YCCKNUEC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHUA U KPUTCPHUU IJIA

KJTaCCU(PHUKAINN U3YIaeMbIX XUMHUUECKUX O0BHEKTOB

4.2

OpPraHu4€CKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA

KJ'IaCCI/I(i)I/IKaI_[I/II/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM MpHU3HAKaM (YHCIy M COCTaBy pearupyroliuXx BELIECTB, TEIUIOBOMY
3 dexTy peaxiuu, W3MEHEHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, OOpPaTUMOCTH

pcaknuuu, y4aCTUuro KaTaHmaTopa)
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ChopMupoBaHHOCTh YMEHHUSI XapaKTEPHU30BATH DJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXXAEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX JIEMEHTOB 1 — 4
nepuonoB Ilepuonnueckort cucremsl J[.M. MeHneneeBa W UX BaJCHTHBIC
BO3MOXKHOCTH, HCIOJB3Yys TOHATUS S-, p-, Od-d1IeKTpoHHBIE  OpOHTaIH,

SHEPIreTUYECKUE YPOBHU

CpopMUpOBaHHOCT YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB

XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAMHEHU IO IEPUOAAM U TPyIIaM

ChopMupoBaHHOCTE yMEHMSI COCTABJIATH YpPaBHEHHS XMMHMYECKHUX peakuuid u

PacKpbIBaTh UX CYITHOCTh:

7.1

OKUCIINTEIIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MoCpEaACTBOM COCTaBJICHHUA

AJIEKTPOHHOTO OaTaHca dTUX PeaKiui

7.2

YpaBHEHMSI pPEaKIMi pPa3IUYHBIX THUIOB; MOJHBIE M COKpaUIEHHBIE YPaBHEHHS
peakuuii HFOHHOTO OOMEHA, YUUTHIBAs YCIOBHUSA, IPU KOTOPBIX 3TU PEAKIUU UIIYT 110

KOHI[a

7.3

peaknui  THAPOJIW3a,  peakmuid  KOMIUIEKcooOpa3oBaHHMsl  (Ha  TIpuMepe

T'MAPOKCOKOMIIJICKCOB IIMHKA 1 aJ'IIOMI/IHI/IH)

CdhopmupoBaHHOCTH YMEHUS IOATBEPKIATH:

8.1

Ha KOHKPETHBIX MMpHUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHOW CIOCOOHOCTH
OpPraHMYECKUX COEAMHEHUH OT KPATHOCTH W THUIa KOBAJEHTHOHN CBs3U (G- U T-
CBSI3M), B3aMMHOI'O BJIMSHHUS aTOMOB M TPYII aTOMOB B MOJIEKyJlaX, a TaKXke OT

0COOEHHOCTEH peanu3aluy pa3InyHbIX MEXaHU3MOB ITPOTEKAHUS PeaKLUi

8.2

XapaKTCPHEBIC XUMHYCCKUC CBOICTBA BC€IICCTB COOTBETCTBYIOIIIUMHA

HKCIIEPUMEHTAMH U 3aMHUCIMH YPaBHEHUN XUMUYECKUX PEaKIIUN

ChopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaTh COCTaB M BaKHEHIIME CBOMCTBA

BEILECTB, NPHHALICKANMX K ONPEACIEHHBIM KjaccaM U TPYINIAM COEAUHEHUI
(mpocTblie BellecTBa, OKCHUIbI, THIPOKCHUIBI, COJIN; YIIIEBOAOPOIbI, IPOCThIE IPUPBI,
CIUPTHI, (DEHOJIBI, ANbIAETU/Ibl, KETOHbI, KAPOOHOBBIE KUCJIOTHI, CIOXKHBIE A(PHUPHI,

YKUPBI, YTIICBOIbI, aMUHBI, AMUHOKHUCIIOTHI, OCIIKH )

10

ChopmupoBaHHOCT, YMEHHUSI MPOBOAUTH PAacUEThl MO XUMHUYECKUM (opmyrnam u

YPAaBHCHUAM XUMHUUYCCKUX peaKHI/If/'I C UCIIOJBb30BaHUEM q)HSI/I‘IeCKI/IX BCIINYMH:

10.1

Macchl (00BEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTa PEaKIUH, €CIW OJHO W3
HWCXOJHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C OINPEICIEHHOW MAacCOBOM H0JeH

pPacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoOBOM WM 00BbEMHOM 1011, BBIX0/1a MPOJYKTA peaKIUu

10.3

TEII0BOTO 3 (heKTa peakiui

10.4

00BEMHEBIX OTHOIIICHHH ra30B
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10.5

110 HaXOXKACHHIO XHUMHYESCKOM (bOpMy.]'ILI BCIICCTBA

11

Biianenue cucreMol 3HAaHUM O METOJAX HAy4YHOI'O IO3HAHUSA SIBJICHUU IPUPOJBI,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX M YMEHHUE NPUMEHATb 3TH 3HAHUSA IIPU
HKCHEPUMEHTAJIBHOM HCCIEIOBAaHUM BELIECTB M JJS OOBSICHEHUS XHMHUYECKHX
SBJICHUM, UMEIOIIMX MECTO B IIPUPOAE, IPAKTUUECKOU ACATEIBHOCTH YEJIOBEKA U B

MOBCEIHEBHOU YKU3HU

12

ChopmupoBaHHOCT, yMEHHSI TPUMEHSATH (UCIONIB30BaTh) 3HAHUS O COCTaBE H
CBOMCTBax BEIECTB /I JKCINEPUMEHTAIBHOM MPOBEPKH THUIIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEW TMPOTEKAHUsI XUMHUYECKUX PEAKIUH U MPOrHO3UPOBAHUS
BO3MOXKHOCTEH HX OCYIIECTBJICHHS; CHCTEMHBIE XHUMHUYECKHUE 3HAHHUS JIs
OOBSCHEHUSI ¥ TPOTHO3MPOBAHUSA SBJIICHUM, HWMEIOIIUX €CTECTBEHHOHAYYHYIO
MIPUPOY; IS IPUHSATHS TPAMOTHBIX PEIICHUMN IPOOIEM B CUTYAIIUSIX, CBSI3aHHBIX C

XUMHUEH

13

ChopmupoBaHHOCTH YMEHHUS IJIAHUPOBATH U MPOBOJUTH XUMUYECKUN IKCIIEPUMEHT
(mony4yeHre W H3y4YEHUE CBOMCTB HEOPraHMYECKHX W OpPraHMYECKHUX BEIIECTB,
KaueCTBEHHbIE peakuuu yTJIEBOJIOPOIOB Pa3IUYHBIX KJIacCOB u
KHCIIOPOJICOACPKAIIMX OPraHUYEeCKUX BEUIECTB, PEIICHHE HKCIEPUMEHTATbHbBIX
3a7ad MO PACIO3HABAHMIO HEOPTraHMYECKUX U OPraHuYecKUX BEIIECTB) C
coOIoicHHEeM TpaBMJl OE30MacHOr0 OOpaleHHs] ¢ BelIeCTBAaMHU U J1a00paTOPHBIM
o0opyaoBanueM; GopMyIHpPOBATH LEIU UCCIETOBAHUS; IPEICTABIATH B PA3IMUHOM

(bopMe PE3YIbTAThl SKCICPUMCHTA, AHAJIU3UPOBATH U OLICHUBATL UX JOCTOBCPHOCTH

14

ChopMupOBaHHOCTH YMEHUS OCYIIECTBIISITD IIeJICHANIPABICHHBIN MOUCK XUMUYECKOM
MHpOPMALMU B Pa3IUYHBIX UCTOYHUKAX (Hay4yHas W yyeOHO-HayyHas JUTepaTypa,
cpeicTBa MaccoBo uH(popManuu, cerb WHTepHET H Jpyrue), KpUTUYECKU

aHaTU3UPOBATh XUMHUECKYIO HH(POPMaLHUIO, iepepadaThiBaTh €€ U HCIOJIb30BaTh B

COOTBETCTBUH C IMOCTABICHHON yueOHO 3amaueit

15

CdopMHUpPOBAaHHOCT YMEHHS TPOTHO3UPOBATH, AaHAJIM3UPOBATH W OIICHUBATH
nH(OpPMAIIHIO ¢ TIO3UIUN IKOJOTHYECKOW OE30MaCHOCTH IOCIIECACTBUI OBITOBOW M
MIPOM3BOICTBEHHOH NIESITEIIPHOCTH Y€JIOBEKA, CBI3AHHOM C MEpepadOTKON BEIIECTB;
c(OpMHUPOBAHHOCTh YMEHHUI OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA IKUBBIC
OpraHU3Mbl ONPENEIEHHBIX BELIECTB, MOHMMAsl CMBICI MOKa3aTens MNpeaeabHOU
JOTYCTUMON KOHIICHTPAIMH, U TMOSCHATh Ha MPUMEpPax CIOCOObl YMEHBIICHUS U

IpCAOTBPALLICHUA UX BPCAHOT'O BOBI[GIZCTBHH Ha OpraHusMm 4CJIOBCKa
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HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
11O XUMHNHN

Kon IIpoBepsiemMblii 3j1IeMEHT COAEPKAHUS

1 TeopeTryecKre OCHOBBI XUMHHU

Crpoenue BemectBa. CoBpeMEeHHass MOZENIb CTPOEHUS aTroma. PacnpesiesieHne 2J1eKTpOHOB
[0 3HEpreTHYeckuM ypoBHsAM. Knaccudukanuss xuMudeckux 3neMeHTOB. OcoOeHHOCTH
11 CTPOSHHSI JHEPreTHYeCKUX YypOBHEH aromoB (S-, pP-, d-amemenToB). OCHOBHOE W
BO30YXKIEHHOE COCTOSIHUSI AaTOMOB. OIJIEKTpOHHas KOH(uUrypauus atoMa. BasieHTHbIE

AJIEKTPOHBI

[Tepuonuueckas cucrema xumuueckux deMeHToB /.. MenaeneeBa. @U3NUECKUI CMBICIT
Ilepuonnueckoro 3akoHa JI.MI. MenneneeBa. IIpuuuHbI U 3aKOHOMEPHOCTH W3MEHEHUS
12 CBOMCTB 3JIEMEHTOB M HX COEAUMHEHMH IO NEpUOAaM M rpynnaMm. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB IPOCTBIX BELIECTB, BOJOPOIHBIX COCIUHEHUM, BBICIIMX OKCHIOB U

THJIPOKCHUIOB

1.3 BaneHTHOCTB. DIE€KTPOOTPULIATEIBHOCTh. CTENEHb OKUCICHHS

Buasl xumuueckoil cBsizu (KOBaJIGHTHAas, WOHHAs, METAJIMYEeCcKas, BOJAOpPOJAHAs) U

MexaHu3Mbl €€ oOpa3oBaHusA. MeXMOJEKYJSIpHBIE B3auMMOJACHCTBHUS. Bemectsa

L4 MOJIEKYJISIPHOIO M HEMOJIEKYJISIDHOIO CTPOE€HUSA. THIBI KPUCTAIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTANINYECKON PEIETKH
15 Xumnueckass peaknus. Kinaccupukamuss XUMHUECKUX pEaKIUii B HEOPraHWYECKOH |
' OpraHMYECKON XUMUH. 3aKOH COXPaHEHHsI MacChl BEIIECTB
1.6 CkopocTb peakiinu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOpPOB
17 TennoBble 3¢ (HeKThl XUMUUECKHUX peakiuil. TepMoxuMuyeckrue ypaBHEHUs
18 OOpatumble peakuuu. XUMU4eckoe paBHoOBecue. PDakTopbl, BIUSIOUIME HA COCTOSHUE
' xumuyeckoro pasHoBecus. [Ipunnun Jle Ilarense
OnexTponutuyeckas aucconuanus. CuiabHble U ciadble 31eKTpoiauThl. Cpena BOAHBIX
19 pacTBOpOB BEILECTB: KUCJasA, HEUTpasbHasl, meno4yHas. Ctenenp auccounanuu. Peaknyuu
HMOHHOT0 00OMeHa
1.10 I'uaponus coneit. MonHoe mpou3BeaeHue Boabl. Bogopoaublil mokaszarens (PH) pactBopa
CrnocoObl  BBIp@KEHUs] KOHLEHTPALIMM PAacTBOPOB: MaccoBasi JIOJsl PAacTBOPEHHOTO
111 BEUIECTBA, MOJISIpHAs KOHLEHTpauus. HacblllleHHble M HEHACBIEHHBIE pacTBOPBI,
pactBopuMocTh. Kpucramioruaparsl
112 OKHCINTENBPHO-BOCCTAHOBUTENBbHBIE peakiuu. IloBeneHne BemecTs B cpenax C pasHbIM
' 3HayeHueM pPH. MeTobl 31eKTpoHHOTO OanaHca
1.13 DNeKTPOJIH3 PaCTBOPOB U PACILIIABOB COJIEH

58




OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus Heoprannyeckux coenrneHuil. HomeHkinatypa HeopraHndeckux BEIIeCTB

2.2

XYWMHUYECKUE CBOMCTBA BaKHEHIIMX META/UIOB (HATpWH, Kaluil, KajbIlUH, MarHHMH,
ANIOMUHHM, ITUHK, XPOM, JKeTIe30, Mellb) U UX coenuHeHuil. Obuue crnocoOb! MoMyueHus

MCTaJlJIOB

2.3

XuUMHUYECKUE CBOMCTBAa Ba)KHEHIIMX HEMETAJUIOB (rajlor€HOB, Cepbl, a3o0ta, (ocdopa,
yriaepoja M KpeMHHMs) U HMX COCIUHEHUH (OKCHIOB, KHCIOPOJCOAEPXKALIMX KHCIOT,

BOJIOPOJHBIX COCTMHEHH )

2.4

I'enermueckas cBA3b HEOPraHNM4Y€CKUX BCUICCTB, IPUHAJIC)KAIUX K Pa3JIMIHBIM KiIacCaM

2.5

###Par#H# nentudukanys Heopraundeckux coenuuenuii. KauectBeHHbIe peakinu Ha

HCOPraHNYCCKHUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKOU XUMHH

3.1

OCHOBHBIE MOJOXKEHHUSI TEOPUU XUMHUYECKOTO CTPOSHHSI OPraHU4eCKUX coequHeHMid A.M.
bytnepoBa. YriaepoaHslii ckeleT OpraHMYecKod ModeKyJbl. KpaTHOCTh XUMHYECKOU
CBS3U. S- W P-CBA3U. SP3-, SP2-, SP-ruOpuam3auu opOWTaseld aTOMOB yTJEpoja.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHUS MOJIeKyd. [omororu.

I'omonoruueckuii psan. Mzomepus u usomepsl

3.2

[TonsTue 0 pyHKIMOHANBHOH rpyme. OpueHTaMOHHBIE () (HEKTH 3aMEeCTHTENIEH

3.3

HpeHCTaBHeHI/Ie (6] K.]'IaCCI/I(bI/IKaLII/II/I OpraHN4YCCKHX BCIICCTB. HOMCHKHaTypa OpraHu4YeCKux
CO@I[I/IHGHI/II‘/'I (CI/ICTeMaTI/I‘IeCKaﬂ) W TPUBUAJIbHBIC HA3BAHHA BaKHEHIITHX HpeﬂCTaBHTeﬂeﬁ

KJIACCOB OPraHN4YCCKUX BCUICCTB

3.4

CBO60,Z[HOpa,ZlI/IKaJIBHBII71 U HOHHBI MEXaHH3MBI pCaKknuuu. Ilonstue o HYKJ'ICO(I)I/IJ'Ie 151

anekrpoguie. [IpaBuio MapkoBuukosa. [IpaBuiio 3aiineBa

3.5

Ankanpl. XUMHYCCKHE CBOICTBA aJKaHOB: raJJOorcHUpOBaHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKUHI, HU30MCEpU3alUsd, T'OPCHUC. HonyquI/Ie aJIKaHOB.
HHKJ’IO&J’IK&HH. CHeI_II/I(bI/IKa CBOMCTB IIUKJIOATKAHOB C MaJbIM pa3sMCpoM LUKIIA. Peakuyu

MNPUCOCAUHCHHUA U PAAUKAJIBHOT'O 3aMCIICHUA

3.6

AnkeHpl. XUMHYECKME CBOMCTBA: pEAKIMU IPUCOEAMHEHUs  (TaJlOreHHpOBAaHUE,
TMIPUPOBAaHUE,  THIPOTraJOr€HUPOBAHUE,  TUApaTalus), TOPEHUs, OKHUCIEHHUA U

nojaumepu3anun. [IpoMplnuieHHbIe 1 1abopaTOpHbIe CIOCOOBI MOTYUYESHHUS ATKEHOB

3.7

Ankanuensl.  XUMHYECKHE  CBOMCTBA  QJIKAaJUWEHOB:  pPEAaKUMU  MPUCOCTUHEHUS

(rugpupoBaHMe, TaJOr€HUPOBAHUE), TOPEHUS U NosinMepu3anuu. [lonydeHue ankagueHoB

3.8

AnkuHpl. XHUMUYECKHME CBOWCTBA: pEaKkUMU NPUCOEAUHEHMs  (TaJlOr€HHpOBaHUE,
THIPUPOBAHUE, TUPATALHS, THAPOTAIOTEHUPOBAHUE) KaK CIIOCO0 MOTYyYeHHs TOJIMMEPOB
U IpYTUX IOJIE3HBIX MPOAYKTOB. Peakunu 3amenenus. ['opeHne aneTuiieHa Kak HICTOYHUK

BBICOKOTCMIICPATYPHOI'O INIAMCHU JIA CBAPKH W PE3KU MCTAJJIOB. HpI/IMeHeHI/Ie
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allCTUJICHA

3.9

Apenbl. XuUMHUYECKHE CBOMCTBa O€H3071a: pEaKUUU 3IEKTPOYUIBHOTO 3aMeIleHUs,
npucoenuHeHus (TUApPUpOBaHME, rajoreHuponanue). Peakuus ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOHMCTB Toyona. Ilomydenue Oenzona. OcOOEHHOCTH XUMHUYECKUX CBOMCTB
ctupouia. [lomumepusanus cruposna. CriocoObl MOMyYeHUs! U IPUMEHEHHE apOMaTUUYECKUX

YTIIEBOJIOPOIOB

3.10

Crnuprtsl. [IpenensHble 0HOATOMHBIE CIUPTHI. XUMHUYECKHUE CBOWCTBA: B3aUMO/ICHCTBHUE C
HaTpUEM KakK CIOCO0 YyCTaHOBJIEHHSI HAJIUYHUS THAPOKCOTPYIIIBI, C rajoreHOBOAOPOAaMHU
KaK CHoco0 IOJIy4eHUs pacTBOpPUTENICH, BHYTPU- U MEXMOJEKYJIApHas AeTuipaTariusl.
Peakuust ropenus. Ilomyuenue sTaHona: peakuust OpOXKEHHsI TIIOKO3bI, THApaTalMs
STHJIEHA. DTWJIEHTJIUKOJIb U [NIMLEPUH KaK NPEICTaBUTENN MPEAEIbHBIX MHOI0ATOMHBIX

CIIMPTOB

3.11

®enon. XuMu4eckue CBOMCTBa ¢eHosia (peakiuu ¢ HaTpUEeM, TUIPOKCHUIAOM HATpus,

opomom). [Tonyuenue dpenomna

3.12

Anpneruaspl. XUMHYECKHE CBOMCTBA MPEAENBHBIX  albJETHJIOB: THIPUPOBAHMUE;
KaueCTBEHHbIC PEAaKIMH Ha KapOOHWIbHYIO TPYyMIy (peaklus «cepeOpsHOro 3epkaiay,
B3aumozeiicteue ¢ rtuapokcugom wmeau (Il). TlomydeHwe mnpeaeabHBIX allbJACTH/IO0B:
OKHUCJIGHHWE CIHPTOB, TUApATAlUsl aleTHIeHA. AIETOH Kak IMpeJCTaBUTENb KETOHOB.

OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEI. XMMUYECKHE CBONCTBA IpCaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX
kuciior. OcoOEHHOCTH XUMHYECKHUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI. HonyquI/Ie
MNpeACIbHBIX OIHOOCHOBHBIX Kap60HOBBIX KHUCJIOT: OKHCICHHC aJIKaHOB, aJIKCHOB,
NEPBUYHBIX CIIUPTOB, aJIbACTUIOB. Bricmme npeACJIbHBIC U HCIIPCACIBbHBIC Kap6OHOBBIe

KHUCJIOTHBI

3.14

Crnoxuable 3¢upel u xupbl. CrocoObl MONXYy4EHHUS CIOXKHBIX 3(upoB. OOpaTUMOCTh
peakiyu stepudukanun. [IpuMeHeHne ciIoXHBIX 3(UPOB B MUILEBOW U map@romMepHOH
MPOMBIIIICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(QHPBI TIHLIEPUHA U BBICIINX KapOOHOBBIX
KUCJIOT. XMMHWYECKHE CBOMCTBA JKMPOB: T'MAPUPOBAHUE, OKHUCIeHHME. [unposns, umm
OMBUICHHE, )KUPOB KaK CIIOCO0 NMPOMBIIUIEHHOTO MOJyYEHHs COJIeH BBICIIMX KapOOHOBBIX

KUCJIOT. MBIJIA KaK COJIM BEICIIHX Kap6OHOBI)IX KHCJIOT

3.15

XHUMHUYECKHE CBOMCTBA IUIFIOKO3bI: PEAKLIUU C YYACTHEM CIIMPTOBBIX U abJACTUIHON I'PYIII
1 MOJIOYHOKHCTI0e OpokeHue. [IpuMeHeHue TIIoKo3bl, €€ 3HaUCHUE B KU3HEIEATEIIEHOCTH
opraHusma. Jucaxapuibr: caxaposa, MaJbTo3a. BoccranasauBaronue u
HEBOCCTaHABJIMBAIOIIME Aucaxapuabl. [ uaponus nucaxapunon. [lomucaxapuasl: Kpaxman,
rkoreH. CTpoeHHe MaKpOMOJIEKyJl Kpaxmaia, TJIMKOTeHa W 1eJUTo03bl. dusndeckue
CBOWCTBAa KpaxMajla W LEJUII0JI03bl. XHMHUYECKHE CBOMCTBA Kpaxmaja: THIPOJIu3,

KauC€CTBCHHAsA pC€aKOousa C HOAOM. XUMHUYEeCKHEe CBOMCTBA IICIUIIOJIO3EI: ruapoJIn3,
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noixydeHue 3¢gupoB nemtronos3sl. IloHsTHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIHN MIENK)

3.16

AMuHBI. AMUHBI KaK OpraHUYECKHEe OCHOBAHUS: PEAKIMU C BOJOMW, KHCIOTaMH, PEAKIIHS
ropeHusi. AHWINH Kak IpeJICTaBUTENIb APOMATUYECKUX aMHUHOB. XHMHUYECKHE CBOICTBa
aHWJIMHA: B3aUMOJICHCTBUE C KHCIIOTaMU, OpOMHON BojAOW, okucieHue. [lomyuenue
AMHHOB AJIKUJIMPOBAHUCM aMMHuakKa u BOCCTAaHOBJICHUEM HUTPOIMIPOU3BOAHBIX

YTIIEBOJIOPOIOB

3.17

AMMHOKHUCIIOTHI U O€lNKH. AMUHOKHCIIOTHI KaK aM(OTepHble OPraHN4YeCKUE COEAUHEHUS.
OcHOBHBIE aMHHOKHUCIIOTBI, OOpaszyrone Oenku. XUMHUYECKHE CBOWCTBA OEJKOB:

ruapojun3, AcHaTypanursd, Ka4CCTBCHHbBIC (LIBeTHLIe) pcaKknuu Ha OeKu

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyJ. OCHOBHBIE CIIOCOOBI MOJIYYEHHS BHICOKOMOJIEKYJISIPHBIX COEJUHEHUM: peaKkiuu

MOoJIMMEpHU3aAlUN U ITIOJITMKOHACHCAIUH. KJ'IaCCI/I(bI/IKaHI/If{ BOJIOKOH

3.19

#HH#Par##H## neaTndukanmsi OpraHMIECKUX COeTMHEHMM. Perenne sxcepuMeHTaIbHbIX

3a/la4 Ha paCliO3HaBaHUEC OPTaHUYCCKUX BCHICCTB

3.20

I'enetnueckas cBA3b MCKAY KJIaCCaMH OPraHNYCCKUX COCIMHEHUI

XUMHUS ¥ )KU3HD

41

Xumusi B oBceAHEBHOU ku3HU. [IpaBuia GezonmacHON paboOThI C €IKUMHU, TOPIOYUMH U

TOKCHUYHBIMHA BCIICCTBAMHU, CPCACTBAMU OBITOBOM XUMHH

4.2

Xumusi U 310pOBbe. XUMHUSA B MEAUIMHE. XHUMHUS U CEIbCKOE XO35MCTBO. XHUMHS B
MIPOMBIIUIEHHOCTH. XUMUS U 3HEpPreTHKa: MPUPOAHBIN U MONYTHBIM HEPTAHOU rasbl, UX

coctaB U ucrnosnb3oBanue. CoctaB HepTH M €€ mepepaboTka (IPUPOJHBIE HCTOUYHHKHU

YTIIEBOIOPOIOB)

4.3

XUMUS U 9KOJIOTHSA. XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalolllel Cpelbl U €ro MocieACTBUS.
Oxpana ruapocdepbl, MNOuBbl, aTMocheprl, ¢uopsl U (GayHbl OT XUMHYECKOIO
3arpsasHeHus. [Ipobiema 0TX00B U MOOOUYHBIX MPOAYKTOB. AJIbTEPHATUBHBIC UCTOYHUKU

SHEpPIruu

44

OO6mue mpencTaBieHHs] O MPOMBIIUICHHBIX CIOCO0aX MOJYyYeHHUS XMMHUYECKHX BEIIECTB
(Ha mpumepe MPOU3BOJICTBA aMMHUaKa, CEPHON KUCIOTHI). YEpHas U 1BETHAs METaJLTyprusl.
CrekJio ¥ CHJIMKaTHAs MPOMBIIIIEHHOCTh. [IpoMbltienHas oprannyeckas XuMus. ChIpbe

HJIsA OpFaHI/I‘{eCKOI\/'I MMPOMBIINIJICHHOCTHU

Tunel pac4€THBIX 3a1a4

5.1

Pacuéter Mmaccel BemecTBa uiu 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTRA,

Macce Wik 00bEMY OTHOTO U3 YUACTBYIOIINX B PEAKITUHU BEIICCTB

5.2

Pacuérsl TermoBoro 3¢ dexra peakmu

5.3

Pacu€Tpl 00bEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKUX PEAKITHSIX
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Pacuétsl macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIA OJTHO U3

>4 BEILIECTB JJAaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérter maccoBoif niau 00BEMHOM J10JTM BBIX0/1a IPOYKTA PEAKIIUU OT TEOPETUUECKU
' BO3MOKHOTO
Pacuétsl macchl (00bEMa, KOJTMUECTBA BEIIECTBA) POAYKTA PEAKIIMU, €CJIN OJJHO U3
5.6 BEIIECTB JJaHO B BUJE PACTBOPA C ONPEACIEHHON MaCCOBOM J10JE€M PACTBOPEHHOTO
BEILECTBA
57 Pacuétel ¢ ucnonp30BaHUEM MOHITUN «MACCOBAs JOJIS», «MOJSIPHAS KOHLICHTPALIH,
' «PacTBOPUMOCTbHY
58 Haxoxxnenne MosexyisipHON (OpMyJITbl OpTaHUYECKOTO BEIIIECTBA M0 €T0 TUIOTHOCTH U

MAacCCOBBIM OOJIAM 3JICMCHTOB, BXOJAAIINX B €ro COCTAaB, WX IO MPOAYKTaM CropaHHud
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