MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanus KajquHuHrpaackou odaactu
YacTtHOe 00pa3oBaTeIbHOE YUpeKACHHE « AbOEePTHHA)

«'umMHa3us «AJbOepTHHA»

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO

PykoBonurens 3am.upeKTopa HMupekrop «I ' umMHa3us

CCTCCTBCHHO — HAYYHOTI'O TpeTBﬂK EI[ «AﬂbﬁepTHHa»

Tica Ounbranckas
Coxonosa H.IL ot «11» aBrycra 2023 r. E.B.

ot «10» aBrycra 2023 T.
oT «1» aBrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 957976)

yueOHoro npeamera «Xumus. ba3oBblid ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

r. Kanununrpag 2023

[OKYMEHT NOANUCAH 3/EKTPOHHON NOANKCHIO
"MMHA3NA "ANIbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, anpextop 31.08.23 12:57 (MSK) Ceprudmxar 019B81E50053B01E934ECB754D4EC3843D




HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeNbHONW TPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDegepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenogaBanus yaeOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa Ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEiei,
collepKaHMs, PE3yJbTaTOB OOy4eHHs W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanusyercs xummuueckoe oOpazoBaHHE OOydarOMIMXCS Ha
yYpOBHE CpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIep)KaHUE M MOCTPOCHHE KOTOPOrO OIPEAENEHbl B IMporpamme IO XHMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaabHON )KM3HHU OOIECTBa, a TAaKXKe C y4€TOM OOLIMX LieJel U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHETro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpY)XKalolleM MHUpPE KakK O €IMHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
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BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMMH LEIAMH U TOPUHIUIIAMHU CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJAOJIKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBIITIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeNeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MIpeICTaBlICHU O CTpoeHuu BerecTB. CBeeHns 00 N3ydaeMbIX B Kypce BEIeCTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko — XMMHUH ~ MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsi M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO OO0IIEro oO0pa3oBaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
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XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOrMYECKUX MO3ULUH,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucrema 3HaHMM O BaXXHEMILMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX peakUusAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
collepKaHMs, UMEIOIIMMU KYJbTYpOJIOTHYECKUA MU MPUKIATHON XapakTep. OTH
3HaHMSI CHOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XUMHUU C APYTMMHM HayKamH,
PAcKpBIBAIOT €€ poJib B IO3HABATEIBHON U MPAKTUYECKON AEATEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIUBATh MH(DOPMAIUIO U IPUMEHSTD €€ JJ1 OTOTHEHUS 3HAaHUH,
pELICHHS] MHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAIBLHBIX UCCIIeI0BATENbCKUX 3a/1a4. B
[EJIOM COZIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCA MUPOBO33PEHYECKON OCHOBBI
JUIsE TIOHUMaHus (UIocOPCKUX HJeH, TaKUX Kak: MaTepualbHOE E€IUHCTBO
HEOPTraHW4YEeCKOro U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTAaBOM U CTPOEHUEM, II03HABAEMOCTbD IIPUPOIHBIX SBJICHUMN ITyTEM SKCIIEPUMEHTA
U pElIeHHUs NPOTHUBOPEUYUH MeEXAy HOBBIMU (aKTaMM U TEOPETUYECKUMU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PELLIEHUH SKOJIOIMUYECKUX MpodeM, a
TaKXke MpolseM cOepe’KeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B mmaHe pemeHus 3anad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMU
oOyyarouuxcs MNPUHATBIE MPOTrPpaMMOM IO XMMHUH TOAXOABI K OIpPENETICHHIO
COJEp)KaHUs M IOCTPOEHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHpoBaHHUE
YHUBEPCATbHBIX YUEOHBIX AEUCTBUN, UMEIOUINX 0a30BO€ 3HAUCHUE I Pa3IMUHBIX
BUJIOB JICATEILHOCTH: pEHICHUs TpoOsieM, TOUCKa, aHaiu3a Hu 00pabOTKU
uHboOpMaluy, HEOOXOAUMBIX JJIi TNPUOOPETEHHs ONbITa TMPAKTUYECKOW WU
HCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHHMAIOIIEH Ba)KHOE MECTO B II03HAHHUU
XUMMH.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHUs, IPU OMpPEIEICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MUPOBOW KyibTyphl. C
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METOIMYECKON TOYKM 3PEHUs TaKOW MOAXOJ K ONIPEACICHUIO LEJIeU U3y4YEeHU
IIpEAMETA SABJISIETCS BIIOJHE ONIPaBIAHHBIM.

CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMupoBaHHME CHCTEMBbl XMMHUYECKHX 3HAHUM Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IOHHMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX
Pa3BUTHUSA U CTAHOBIICHMUS;

e (opMHUpOBaHKE U Pa3BUTHE MPEACTABICHUM O HAYUYHBIX METO/IaX MO3HAHUS
BELIECTB U XUMUYECKUX PEaKLUid, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] yMEHU I
OpPHUEHTHPOBATHCA B MHPE BEUIECTB M XUMUYECKUX SIBJICHUH, MMEIOLIUX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pPa3BUTHE YMEHUH U CIIOCOOOB ESITEILHOCTH, CBI3AHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, conepkarenpHas XapaKTEPUCTHKA LIEJIEN U 3aa4 U3y4YEeHUs
IpeaMeTa B IporpaMMme 1o XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obimiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe COJEpKaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIAJCIONIET0 HE HabopoM
3HaHWMA, a (DYHKIMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHUSMH
AKTUBHOI'O IMOJYYEHHUs 3HAHUW U IIPUMEHEHHS UX B PEATIbHOM JKU3HU ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM NpU U3YYEHHUU NIPEeAMETA K XUMUS» TOMUHUPYIOIIEE 3HAUCHUE
pUOOPETAIOT TaKHe LU U 3a/1a4H, Kak:

azganTanys oO0y4aromuxcsl K yCIOBHSAM JUHAMHYHO Pa3BHBAIOLIErOCs MUpa,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnl B KOHKPETHBIX JKM3HEHHBIX CUTYALHsX, CBSI3aHHBIX C BEIECTBAMU U HUX
IIPUMEHEHUEM;

GopmMupoBaHue 'y O0OYyYarOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIU), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIsl Pa3IMYHBIX BHJIOB
JesITeIbHOCTU: pelIeHus MpoOisieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOAMMBIX JJIsl IPUOOPETEHUS ONbITA JEATEIIbHOCTH, KOTOPas 3aHUMAET BaKHOE
MECTO B NO3HAHMM XWMHH, a TAKKE Ul OLECHKH C NO3WLIHKM 3KOJOTHMYECKOMN
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0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOJIb30BAHUS, OTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Heneno).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOoBHbIE Mo0XkeHus1. CTpyKTypHbIE (hOPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALIEHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3amMenieHuss W TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOJyUYEHUE M
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKUCIEHHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUN psAl. ALIETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QpU3NUECKHE W XUMHUYECKHE CBOMNCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
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2aN02eHUPOBAHUS U HUMPOBAHUL), NOTyYeHue u npumenenue. TOKCHIHOCTb apEHOB.
I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHAIICKAIIUMHU K Pa3JIMYHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOIb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJIOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,

KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kaniue opranudeckue coeJMHEHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
raJjoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpoaHbBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAas pEaklMsi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kkemowusl. Dopmanpieruji, aleTAIbJIETU]: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPECIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKIUEe U XUMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCIIOT, Peakius dTepudukaum), norydeHue u npumeHenue. CTeapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.
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VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C TUAPOKCHIOM
menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuia cepedpa(l), BoccranoBieHue,
Opo’KeHHE TIII0KO03bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMO0IOrn4ecKas pob.
®otocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemronosa kak npupoaHsie noaumepsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKLUUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) m ruapokcuaom wmemu(ll), B3ammMomelcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJAHOTO BEIECTBA WJIA IPOAYKTA PEaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequHennus. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuapl.

benkn kak npupoHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COECIMHEHHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.
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MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeAMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUUECKUN YpOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPOJbI, MOJIE3HbIE UCKOMAEMBbIE, TOTLIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IINEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[Tepnoanueckuii 3aKoH u [ lepruoanyeckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil crcCTEMBI
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHASI W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
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akienTopHeiil). BopopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCMHECHU. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [eHeThueckass CBsI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudukanus — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKOM XUMHUM. 3aKOH COXPAHEHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponuTnyeckas aucconuanus. CuiibHbIE U cadbie 25ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
nemoHctpanus Tabnun «llepuonuyeckas cucrema xumuyeckux snementon [I. U.
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
ONMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NI0KEHHE TEPOKCHIA
BOJOPO/Ia B MPUCYTCTBUM KaTaJIM3aTOPa, ONPEAEIIEHUE CPEbl pACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATIHOTO MHIUKATOPA, PEAKIIUU MOHHOTO 0OMEHA), TPOBEACHHE
IPaKTUYECKON paboThl «BiusHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKumn».

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCIOJIB30BAHUEM MOHATHS «MACCOBAS 10JIA
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3uyecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJIa, cepbl, (hocdopa u yriaeposa).
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpEeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUIN ).

[IprumeHneHne BaKHENIINX HEMETAJIJIOB U UX COCIMHEHUN.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomMoB MeTasuioB. O6mue ¢uzndeckue coiictBa MetaioB. CrijiaBbl METaJIJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIUX METAJJIOB (HATPUM, KaJlUid, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHECHUM.

O6mue cnocoObl Moiay4yeHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHHEe KOJIJIEKIMU «MeTabl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEIIECTB UMEET IIPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKOU M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEHIECTB M MATEPUAIOB: BaXHEUIIHE CTPOUTEIIHLHBIC
MaTepUayibl, KOHCTPYKIHOHHBICE MAaTEpPHUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUANIbl U SJICKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
ynoOpeHus.

XuMHST ¥ 3J0pPOBbE 4YEJIOBEKA: IPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOT0 UCIIOIb30BaHUs IIPENapaToB OBITOBON XUMUM B
MOBCEAHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YeCcKor XuMuu B 11 Kitacce OCymIEeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
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OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaKk W TIOHSATUH, SBISIONIUXCS
CHUCTEMHBIMHU JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupuKalus, TMNepUoOJUIHOCTh, HAOIIOJCHHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusuka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIUOAKTUBHOCTD, MOJIEKYJIA, YHEPIEeTUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHHE BEIeCTBA, (PU3MUECKUE BEJIMYMHBI U €IUHUIIBI UX
HU3MEPEHUsI, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTema, Owuocdepa, Makpo- U
MHUKPODJIEMEHTBHI, BUTAMUHBI, 0OOMEH BEIIECTB B OpPraHU3ME.

['eorpadus: MmuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOIUIUBO,
peCypCHI.

TexHomorHs: XUMHUYECKasi MPOMBIILICHHOCTh, METAJLTYPTHUs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEpHaOB, CEIbCKOXO3SUCTBEHHOE TMPOU3BOJACTBO, IHIIEBasI
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpernapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AIIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsT TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-IEITEIHPHOCTHBIM TMOAXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTUBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH EJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JI€AITEILHOCTH MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUYCOHBIX U MO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPHU aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU JIEITEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUA

[EHHOCTHOTO OTHOIIEHUS] K MCTOPUYECKOMY H HAYYHOMY HACIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIONCHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca U O3HABATEIbHBIX MOTUBOB B TTOJIYUYEHUH U MOCIEIYIOIIEM aHAJIN3E
uH(OpPMaIMH O MEPEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBAapUILIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATENIbHOCTH, OONIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNIbHOCTH;
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YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil pa3aiudyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNY, JIOJAM TPyJa U pe3ysibTaTaM TPYI0BOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
notpebHoCcTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJ1eCO00pPa3HOro OTHOUIEHUS K MPUPOJIe, KAaK HMCTOUYHUKY
CYILIECTBOBAaHHUS KU3HU HA 3eMIJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE TPUPOJIHON U COLIMATIBHON CPEeJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pELIeHHs BOIPOCOB PAllMOHAIBHOTO MPUPOI0NOIb30BAHMS;

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCAIIUX Bpel OKpYyKarouen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCIICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTMYECKOT0 MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa NS TEIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAHUS CHeNMDUKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1E€JIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yoexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LIMBWIN3ALMN: B €€ T'YMaHUCTUYECKON HAITPABJIEHHOCTU U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHalbHON KYyJIbTYPBl, PEIIEHUH TJIOOANBHBIX MpobieM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCHEUIHOTO TPY/Jla U SKOJOTUYECKH KOM(OPTHOM )KM3HU KaXKA0T0 ujieHa 00I11eCTBa;
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€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [IOHUMAaHHUS CYIIHOCTH METO/OB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATEINbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cdepax MpoPeccuoHalIbHON
NEATEITbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIIOYAOT:

3HAYNMBIE JUTSt dhopmMupoBaHUS MUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayUHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHenupUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HaydHbId (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHBIE Y4ueOHBbIC NeHCTBHS (IMO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHN O0YJaIONIUXCS;

CITOCOOHOCTH o0ydJaromuxcs HCIOJIL30BATh OCBOCHHEBIE
MEKIUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4YcOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y9eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHBIM U
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;
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ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJBTATHI IEATEIBHOCTH C MMOCTABICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHSITUW U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUSI OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peaKInu
— MpPU PElICHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUIl.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB U XMUMHUYECKHUX
peaKIuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMHUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M  MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tr0 pe3ynbTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yIbTaTOB HCCICOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM W  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MMOMCKY METOJIOB PELIECHHUS] MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbBIX METOI0B
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NTMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
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pecypcel MHTEpHETa), aHaIM3UpoBaTh MH(OPMALUIO pA3IMYHBIX BUJIOB U (opM
MIPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM JJIsi BBINOJHEHHS Y4eOHBIX 3aJad
OIPEIEIIEHHOTO TUIIA;

OpuoOpeTaTh OMNBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeJCTaBICHUS
uHbopMaIlK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJTUIbI, PUCYHKH U IPYTHUE);

UCII0JIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMUUECKOU
uHpoOpMaIMel: MPUMEHSATh MEXNpeAMeTHbIe ((PpU3MUecKHe U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ JMajora u/uin
JTUCKYCCUM,  BBICKAa3bIBaTh  HWJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUSI MPEAJIOKEHHOM 3a1auy;

BBICTYNATh C Ipe3eHTAlled pe3yJbTaTOB IO3HABATEIBHOU NEATEIbHOCTH,
HOJYyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB
U3y4aeMbIX BEUIECTB, pealnu3aliy y4eOHOro MpoeKTa U GopMyJIUpOBaTh BHIBOJIbI
[0 pe3ynbTaTraM IMPOBENEHHBIX MCCIEIOBAHUN MYTEM COIJIACOBAHUS MO3ULUI B
X0J1e 00CYXJICHUSI 1 00MEHa MHCHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMH AeHCTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessas €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEjIaraeéMblii alrOpuTM JACHCTBUN MpuU
BBIMIOJIHEHUH YYE€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHnocod MX pelieHuss ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAJIN3A U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC
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[IpeaqmeTHble pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMUU B IIO3HAHUU SIBIICHUM PUPOJIBI,
B (OpPMUPOBAaHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHATIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpee;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISpHas
Macca, MOJISIpHBINM 00bEM, YIIIEpOAHBIN CKeNleT, QYHKIIMOHATbHAS TPYIIa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCoJIepKalllUe COCTUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemniectB A. M. ByrnepoBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXane B OCHOBE MOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3TrOTaBIMUBAaTh MOJEIU MOJIEKYJ OPraHMYEeCKHX BEIIECTB IJIsi WILTIOCTPALIUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEMHEHMS), JaBaThb KM Ha3BaHUS IO
cucreMarnueckoi HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTul, MypaBbUHAS
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KHCJIOTA, YKCYCHas KUCJIO0Ta, OJICMHOBAs KUCJIO0Ta, CTEAPUHOBAs KUCIOTa, TIII0K03a,
dbpykTOo3a, Kpaxmall, HeJI0a03a, TIIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEAENATh BHJbI XUMHYECKOW CBS3UM B
OpraHUYECKUX COCAMHEHUSAX (OAMHAPHBIE U KPaTHbIE);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TOJIOXKEHHUSI TEOPUU CTPOCHHMS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XHMHYECKHE CBOMCTBA THUNUYHBIX MPEICTaBUTENEH pa3IUYHbIX KJIacCOB
OpraHMYecKuX BeleCTB (METaH, 3TaH, 3TUJIEH, MPONMWIIEH, alleTUIIeH, OyTaaueH-1,3,
MeTunOyTaaues-1,3, 6eH3051, METaHOJ, 3TaHOJ, STUICHTIUKOIb, TITULEPHUH, (PeHo,
aleTalbJIeTu1, MypaBbUHAas U YKCYCHas KUCIIOTBI, TIIFOK03a, Kpaxmad, LeJUTi0103a,
AMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKAY HUMH
YPAaBHEHHUSIMU COOTBETCTBYIOLIUX XHUMHUYECKUX PpEAKIHMA € HUCHOJb30BAHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN ra3, YroJb), CIIOCOOBI UX MEPEPa0OTKU U MPAKTUIECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUMCICHHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA WIM IMPOIyKTa
peaxIuy [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 UCXO/IHBIX BEIIECTB
WIN IPOAYKTOB PEAKIIN);

c(OpMUPOBAHHOCTh yYMEHMH BJIaJE€Th CHUCTEMON 3HaHMH 00 OCHOBHBIX
METOJIax Hay4YHOIr'O IO3HAHMS, UCIIOIb3YEMBIX B XUMHUU NPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOIr0eHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNUE),
UCIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS U1 IPUHATUS DPEIICHUA B
KOHKPETHBIX JKM3HCHHBIX CHTyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMUUYECKOM
Nocy/10M M JabopaTopHBIM O00OpYyIOBaHMEM, a TaKXe IMpaBuja OOpaILEHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIIOJHEHHUIO J1aOOpAaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHM IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUH
AKCIIEPUMEHT (IPEBpaLEHUs] OPraHNYECKHUX BELIECTB IPU HATPEBAHUH, [TOJTYUECHHE
ATWIECHA U U3y4YEHHE €r0 CBOKCTB, KAUECTBEHHbBIE PEAKIIUN OPTaHUYECKUX BELIECTB,
JeHaTypauusl O€JIKOB IPU HArpEeBaHNH, LIBETHBIE PEAKLUU OEJIIKOB) B COOTBETCTBUH
C TMpaBWJIaMU TEXHUKM O€30MacHOCTH TMpH OOpalleHud C BEIIeCTBaMU H
7a00paTOpHBIM ~ 00OpPYIOBaHHMEM, MPEACTABIATh PE3YNbTaThl  XUMHYECKOTO
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JKCIIEpUMEHTa B (OpME 3alKMCH YpPaBHEHU COOTBETCTBYIOIIMX pPEAKUUH U
(opMyIHpPOBaTH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaiuu, MHTepHET U Ipyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1[€J1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpuMmepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SBICHUI;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOM
IPAaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS MPAKTHUYCCKUX 3a7ad U IKOJOTHUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U IIPUPOTHOM Cpejie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, W30Tom, s-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTANIMUECKAs peniéTKa,
TANBl ~ XMUMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
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MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHHWMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMUUYECKUX SIBICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacCHOM HCMOJIb30BaHUU BaXKHEUIIIUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY IS
cocTaBieHuss (OpMyJ BEIIECTB U  ypaBHEHUUW  XUMHUYECKHX  PEaKIIHi,
cucreMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbl ra3, YriaeKHCJIbIA ra3, aMMHaK, Tami¢Has
U3BECTh, HETaIIEHAs U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOMU
CBs3U (KOBaJICHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKONM PEMIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO MX COCTaBy K ONpENeNEHHOMY Kiaccy/rpymrie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KUACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, 00BICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepumonnueckoil cucteMbl
XuMHYecKkux 3aemeHToB JI. M. MeHaeneeBa, MCHOJB3ys IMOHATHSA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUIECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XMMHYECKHMX 3JIEMEHTOB M UX COCAUHECHUU IO MEPUOJAM U
rpynnaM [lepuoanyeckoit cucremel xumuueckux 3aeMeHToB /. Y. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHWUW  XapaKTepuU30BaTh (OMUCHIBATH)  OOTIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXIY HEOPTraHHMYECKHUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATH XMMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBYy pPEArupyrolluX BEIIECTB, TEILNIOBOMY
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s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPaBHEHUS peaKlUii MIOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TTPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, MOATBEPKAAIONINE
KaUYeCTBEHHBIH COCTAaB PpA3JIUYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBATh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JieXKaIue B OCHOBE MPOMBIIICHHOTO TOJYUYEHUsS] CEPHOM KHUCIIOTHI, aMMHUakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPUHIMMNAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAHUEM
TIOHSITHS «MaccoBasi 10Ji BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUMN Ta30B MPHU
XUMHYECKUX PpEaKIMsIX, MacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIIeHHS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH U BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3fioKeHUE MEePOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMu Ha cyibdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJa4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTABIATh PE3YyJAbTaThl XMMHUYECKOrO JKCIEpUMEHTa B (opMe 3amucu
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YpaBHEHUM COOTBETCTBYIOIINX PEaKIUi U (pOPMYTUPOBATH BHIBOABI HA OCHOBE 3THX
PE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUECKYIO
nHpopMalMio, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1enecooOpa3sHoro TMoBeJeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OTMAaCHOCTh BO3JICHCTBHS Ha KMBBIE OPTAHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crocoObl yMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIS 00YYaroIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIICCTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/
i NpPOrpaMmbl W‘ KonTpoarasl | |IIpaKTaiecKkn o0pa3zoBaTeJbHbIE pecypchbl
e padoThI e padoTbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XUMHHU
[Ipeamer opraHn4ecKoN XUMHH. https://academy-

1.1 Teopust CTpOCHHS OPraHUIECKHX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHeHuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazmeny 3
Pasznes 2. YriieBoaopoanbl

[peeabHbIE YIIEBOIOPOIBl — https://academy-

2.1 P 4 P 2 0 0 content.apkpro.ru/lesson/258ddc06-
AT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble YrIeBOIOPOIBL: https://academy-

2.2 P a POJRL 6 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHPbL, ATRAANCIBI, TKHHbL 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTtudeckue yrieBoA0pO bl 2 0 0 content.apkpro.ru/lesson/d86d7d00

-d5b4-491d-aded-c3ddal9feef4
I1

24 PHPOJHRIC HOTOTHHH 3 1 0 https://lesson.edu.ru/04/10

YIIEBOJIOPOIOB U UX MepepaboTka
Wroro no pazgeny 13
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

Paznen 3. Kuciiopoacoaep:xamnue opranuieckue coeJuHeHNs

https://academy-
content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

https://academy-
content.apkpro.ru/lesson/8664h319
-0ba3-4945-b076-cb7ae5858h90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

3.1 Cruptel. @enomn 3 0
37 Anpperunpl. KapOOHOBBIE KHCITOTHI. . 0
CnosxHble 3¢upbl
3.3 YrneBosl 3 1
Hroro mo pazueny 13

Pasznea 4. A3orconepskanye oprannyeckue coeIuHeHus

4.1

AMUHBI. AMUHOKHCIIOTHL. benknu 3 0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

144

TOTO TI0 pa3ieny 3

Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bosokna 2 0 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 2 5
[TPOTPAMME
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KojaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne /nt HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
- NPorpamMmbl Bcero KoHTpo1bHEI MpakTiieckn o0pa3oBaTe/ibHbIE
e padoThI e padoThl pecype
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanyaeckas cucteMa XUMHUYECKUX 3 0 0 ‘ https://lesson.edu.ru/04/10 ‘
anemenToB J. 1. Menaeneera
1.2 XUMHUYECKUE PEAKITUU 6 1 1 ‘https://lesson.edu.ru/04/10 ‘
Ctpoenue Beniectsa. MHOroooOpasue
1.3 POSHHE BEHECTR HOROORRESH 4 0 0 ‘https://lesson.edu.ru/04/10 ‘
BEILECTB
Hroro no pasgeny 13 ‘https://lesson.edu.ru/04/10 ‘
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertaimisl 6 0 1 ‘https://lesson.edu.ru/04/10 ‘
2.2 Hemeramner 9 1 1 ‘https://lesson.edu.ru/04/10 ‘
C
2.3 BASH HEOPramiCORIX 1 OPTaHHACCKIX 2 0 0 ‘ https://lesson.edu.ru/04/10 ‘
BEILECTB
Wroro no pazgeny 17 ‘https:// lesson.edu.ru/04/10 ‘
Pasznen 3. Xumusd H :KM3HL
3.1 XUMHA U )KU3HD 4 0 0 ‘ https://lesson.edu.ru/04/10 ‘

[OKYMEHT NOANWCAH 3NEKTPOHHON NOANKCHIO
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I1O

34 2

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos JlaTa
Ne Tera VOOKA - DJIeKTpOHHbIe M poBbIe
w/n yp Beero KoHTpoJbHBI IIpakTU4ecku Y 06pA30BATEABHBIE PECYPChI
e padoThI e paboThI A

[IpenMer opraHnYecKON XUMUH, https://academy-
€€ BO3HUKHOBEHHE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYECHHE 5ele-4e24-ac02-efb16fa49f6a
Teopm[ CTPOCHHU S OPraHNYCCKHX https://academy-
coemuHenuit A. M. Bytiepoga, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE MTOJ0KECHUSI ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o
KJIACCHU(PUKAIIUN OPTaHHYECKUX
semecTs. Homenknarypa https://academy-

i 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncremariieckas) e1a9-410f-b8be-b4ch589aeadl
TPUBUAIBHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOECHHUE https://academy-

' . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHACCKIH pAA ec23-473c-b3d7-ed82fcaddd02
MeraH U 3TaH — NPOCTEHIIHE https://academy-

P 1 0 0 content.apkpro.ru/lesson/258ddc06-

NpEACTAaBUTCIIN aJIKAHOB
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ec23-473c-b3d7-ed82fcaddd02



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

AJIKEHBI: COCTaB U CTPOCHHUE,

CBOICTBA

OTUJEH U IPOIUIIEH —

https://academy-

MIPOCTEHINE NTPEACTABUTEIN

AJIKCHOB

[IpakTnueckas padora Ne 1.

«ITonyuyenue sTniieHa U

N3y4YEHUE €ro CBOUCTB)»

Ankaguensl. byraguen-1,3 u

MetuinOyraauen-1,3. [lonyuenue

CHHTETUYECKOTO KaydyKa U
pE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH

10

CTPOEHUS, TOMOJIOTMYECKUN Psi.

ALlETHIIEH — MPOCTEUIINI
MPEACTaBUTEb ATKUHOB

11

Brrunciaenus mo YpaBHCHHUIO
XUMHYECKOH pC€aKknuun

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

13

I'eneTnyeckas cBs3b

1 0 0 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfbh9399

1 0 0 https://lesson.edu.ru/04/10
https://academy-

1 0 1 content.apkpro.ru/lesson/53cd2379-
2a45-43b1-9f67-7ebcdaf03ce0

1 0 0 https://lesson.edu.ru/04/10

1 0 0 https://lesson.edu.ru/04/10
https://academy-

1 0 0 content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
https://academy-

1 0 0 content.apkpro.ru/lesson/d86d7d00
-d5b4-491d-aded-c3ddal9feef4

1 0 0 https://lesson.edu.ru/04/10

YTJIEBOJIOPOIOB,
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

MMpHUHAJICKAIIUX K PA3JIMYHBIM
Ki1accaM

[IpupoHbIE HCTOYHHUKHU
YIJI€BOIOPOJOB: IIPUPOIHBIN a3

14

" IIOITYTHBIC HC(l)T?IHI)Ie rasbl,

He(Th U MPOAYKTHI €€
nepepadoTKu

[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: IIPUPOIHBIN a3

15

" IIOITYTHBIC He(l)THHI)Ie Tra3bl,

He(Th U MPOAYKTHI €€
nepepaboTKu

16

KonTponsHas pabora no
pazneny «YTIeBOI0POIb»

[IpenenbHbIe OHOATOMHBIE

17

CIIMPTBI: MCTAHOJI U 3TAHOJI.

Bonopoanas cBs3b

18

MHuoroaToMHEIE CIIMPTHI:
OTHUJICHTJIMKOJIb U TJIMLHCPUH

denon: CTPOCHUC MOJICKYIIbI,

19

(I)I/ISI/I‘IeCKI/Ie 1 XUMHWYCCKHEC

CBOﬁCTBa, IIPUMCHCHHUC

20

Anbnerunsl: GopMaibaerua u
areTaabIerua. AeToH

1 0 0 https://lesson.edu.ru/04/10

1 0 0 https://lesson.edu.ru/04/10

1 1 0 https://lesson.edu.ru/04/10
https://academy-

1 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

1 0 0 content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
https://academy-

1 0 0 content.apkpro.ru/lesson/649883b8
-7c5f-4f16-896e-10a2278b08f1
https://academy-

1 0 0 content.apkpro.ru/lesson/8664b319

-0ba3-4945-b076-cb7ae5858b90
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

OIHOOCHOBHBIE TIPE/ICIbHbBIC https://academy-

21 KapOOHOBBIE KHCIIOTHI: 1 0 0 content.apkpro.ru/lesson/b4feaa04-
MYpPaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTtuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCYCHOM 1 0 1 content.apkpro.ru/lesson/9834d408
KHUCIIOTBI -386d-444a-8de3-7efba8b98cdb
CreapuHoBas 1 OJICHHOBAs

23 KHCJIOTHI, KaK PEACTaBUTEIN 1 0 0 https://lesson.edu.ru/04/10
BBICIIINX Kap6OHOBBIX KHUCJIOT
Mpru1a Kak COJIM BBICIIHX

24 KapOOHOBBIX KHCIIOT, X 1 0 0 https://lesson.edu.ru/04/10
MOIOIIIEE JEHCTBUE
CrnosxHble 3¢upsl Kak
MIPOU3BO/IHBIC KaPOOHOBBIX https://academy-

25 P r P 1 0 0 content.apkpro.ru/lesson/71ac43f2-
KHCHOT. & WIPOIHS CHOMHEX a004-4945-a0eb-1e59cd5F4dof
a¢upoB
XKupbr: ruaponu3, IpUMEHEHHE https://academy-

26 5 PRl TP > P ’ 1 0 0 content.apkpro.ru/lesson/71ac43f2-

HOTIOTHHICCKAA POIIk KHPOB a004-4945-a0eb-1e59cd54dof
VYTIeBoIbI: COCTaB,
knaccupukanus. Baxueiimume https://acadenmy-

27 i 1 0 0 content.apkpro.ru/lesson/709ce43a-
TPEACTABHTCIH: TIOX033, deb6-4281-9630-01d2e212d4d0
bpykTO3a, caxapo3a
K

28 DAXMAT H [ILIDION03a KaK 1 0 0 https://lesson.edu.ru/04/10
MIPUPOTHBIE TTOJIUMEPHI
K 0

29 OHTPOILHAR PaboTa Ho 1 1 0 https://lesson.edu.ru/04/10
pazzaerny
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

«Kucnopoacoaepxaine
OpraHu4ecKue COCAUHEHHSDY
https://academy-
30 AMUHBI: METUJIAMUH U aHWINH 1 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHCIIOTHI KaK
am(poTepHbIe OpraHUYECKUe https://academy-

31 P P 5 1 0 0 content.apkpro.ru/lesson/c2f2f3d7-
COCHHCHILL, HX DHOJIOTHHACCOC 43d1-4873-ace0-78ecab009628
3HaueHue. [lentuapt
benku xkak nmpupoiHbIe https://academy-

32 BBICOKOMOJIEKYIISIPHBIE 1 0 0 content.apkpro.ru/lesson/c2f2f3d7-
COEeIUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTIOHITUSA XUMHHU

33 BBICOKOMOJICKYJISIPHBIX 1 0 0 https://lesson.edu.ru/04/10
COEeIUHEHNN
OCHOBHBIEC METO/IbI CHHTE3a

34 BHCOKOMOJ{G KYJAPHBIX 1 0 0 https://lesson.edu.ru/04/10
coenuaeHui. [Imactmaccsl,

Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 ) )
[MPOI'PAMME
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11 KVIACC

Tema ypoka

XUMHAYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHUIECKUX
anemenToB JI. . Menaeneera, ux cBs3b
C COBPEMEHHOU TEOpHUEH CTpOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3Ha4YeHHE MMEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX dJIeMeHTOB JI. 1.
MeHnpeneeBa B pa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BogopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

KoaudecTBo 9acoB

Bcero

KoHTpoabHbI IIpakTuyecku
e padoThI e padoTbl

0 0

0 0

0 0

0 0

0 0
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Jara
H3yUYeHH
s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl
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0
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0
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0
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0



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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10

11

12

[TonsaTue o AUCIEPCHBIX CUCTEMAX.
HctuHHbBIC U KOJIOUHBIE PACTBOPBHIL. 1
MaccoBas 1015 BelecTBa B pacTBOpE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYEeCKUX COCTMHCHUM.
I'eHeTHveckas CBS3b HEOPraHUIECKUX
BEIL[ECTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHYeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON
XUMUU. 3aKOH COXPaHEHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHHUS U
MIPEBPALICHUS SHEPTUN ITPU XUMHYECKHUX
peakumsx

Cxkopocts peaknun. OOpaTuMbIe
peaknuu. XMMHYECKOE paBHOBECHE

[IpakTrueckas padota Ne 1. «Bnusiaue
pasIUuYHBIX (HAKTOPOB HA CKOPOCTH 1
XUMHUYECKOHN peakinm»

DIEKTPOIUTHYECKAS TUCCOIHALINS.

[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakunn nonHoro oOMeHa. 1
I'uaponns opraHuYecKux u

HEOPraHUYeCKUX BEIICCTB

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC

peakmuu. [ToHsTHE 00 2MIEKTpOIM3E 1
pacriaBoB U PacTBOPOB COJEi

0 0
0 0
0 0
0 0
0

0 0
0 0
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13

14

15

16

17

18

19

20

21

KoHnTponsHas paborta o pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

MeTaJIJILI, HUX IIOJIOKCHHUC B

[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MeneneeBa u 1
O0COOCHHOCTH CTpOCHHUs aTOMOB. O0mHe
(u3uYecKue CBOMCTBA METAJIJIOB

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METalIOB

XHWMHUYECKHE CBOMCTBA BAXKHEUIIINX
METaJJIOB (HaTpHil, Kaui, KalbLUi, 1
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN

XuMHdecKre CBOMCTBA IMHKA, JKeje3a U
HUX COEIUHEHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeIUHEHNN

[Ipaktuueckas padota Ne 2. "Pemenne
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME 1
«Metamib»"

Hemerannel, UX mojaoxeHue B
[Tepuonnueckoit cucreMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

dusnyecKre CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMeEpe 1
KHCTIopo/a, cepsl, pocdopa u yraepoaa)

1 0
0 0
0 0
0 0
0 0
0 0
0

0 0
0 0
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22

23

24

25

26

27

28

29

30

31

XHWMHUYECKUE CBOMCTBA FAJIONE€HOB, CEPhI
U UX COeIUHEHUN

XVMUYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COCMHECHUI

XUMHUYECKUE CBOMCTBA yriepoja,
KPpECMHUA U UX COGIII/IHGHI/Iﬁ

[IpuMeHeHNne Ba)KHENIIUX HEMETAIIOB U
UX COCIMHEHUI

O0006111eH1E U CUCTEMATH3alUs 3HAHUI
II0 TCMC ((HeMeTaﬂJ'IBI)). BI)I'-II/ICJ'IGHI/ISI 110
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ n
TepMOXI/IMI/I‘—IeCKI/Ie paC‘—IéTI)I

[IpakTueckas padota Ne 3. «Pemienue
HKCIIEPUMEHTANBHBIX 337124 110 TEME
"Hemertanmmsl"»

KonTtponpHas padoTa o remam
«Metamael» 1 «HeMeTaiie

HeopraHqucm/Ie " OPraHn4cCKuc
KHCJIOTBI. HeOpFaHI/I‘ICCKI/Ie u
OpPraHn4€CKUeC OCHOBAHHA

AmboTepHbIe HEOPraHUYECKHE U
OpraHUYECKUEe COCTMHEHHUS.
I'enernueckas CBsI3b HEOPraHMYECKUX U
OpPraHMYECKUX BEILECTB

Pous xumuu B oGecrieueHun
JKOJIOTMYECKOM, SJHEPIreTUUECKON U

0 0
0 0
0 0
0 0
0 0
0

1 0
0 0
0 0
0 0
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MUIIEBOH 0€301MacHOCTH, Pa3BUTHH
MCOAUIIUHBI

IIpencrasnenus 00 OOLIMX HAYYHBIX
bed B i https://lesson.edu.ru/04/1

0

32 MPUHIUTAX TPOMBIIIICHHOTO MOTYYeHUS 1 0 0
BAKHEUILNX BEUIECTB

https://lesson.edu.ru/04/1

0

https://lesson.edu.ru/04/1
0

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB 1 0 0

34 XuMUS ¥ 3I0POBHE YeTOBEKa 1 0 0

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., Octpoymon U.I'., CnankoB C.A., AkunonepHoe obiiectBo «M31aTenbcTBO
«IIpocsemenue»,2021 r
Xumus, 11 knace/ T'abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A., AkuronepHoe o6miecTBo «3naTeabcTBo
«IIpocsemenune»,2021r.

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJISA

Xumus(6a3oBeiitypoBeHb ). Peanuzanus o6pa3zoBanusi: MeToandeckoe rnocodue st yuutens / Kapepuna A. A., [Tuuyruna
I'.B.; mox pen.I'. B. [Tnuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTterun pa3Butus oopazoanust PAO», 2022 81 c.:um.
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