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Pabouas mnporpamma mno y4yeOHOMY npenmery «Xumus» (0a30BbIi ypOBEHb)
(nmpenmetHas obmnacth «ECTeCTBEHHO-HAay4YHbIE NMPEAMETHD) (Aajiee COOTBETCTBEHHO —
nporpaMma MO XWMHH, XUMHS) BKIIOYAET NOSICHUTENbHYIO 3alUCKy, COJEpKaHue
oOy4deHHUsl, TUIaHUPYEMbI€ PE3yJbTaThl OCBOCHUS MPOTrPaMMBbI M0 XMUMHH, TUIAHUPYEMBbIE
pE3yJIbTATHI, TEMATHUECKOE IJITAHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpakaeT oOU[Me LeNW M 3aJa4d U3Y4YEHUS XUMUH,
XapaKTePUCTUKY MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3YYEHHUIO 00YJaroUMUCS, MECTO
B CTPYKTYpe Y4EOHOro IJIaHa, a TaKXkKe MOIX0Abl K 0TOOPY COAEpKaHus, K OMpeaesIeHUI0
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpPE TEMATUYECKOTO MIIaHUPOBAHMUS.

Copepxanue OOyudeHHS  PACKPBIBAET  COAEpP)KATENbHBIE JMHHUH, KOTOpbIE
npeajaratoTces uisi 00s3aTeNIbHOTO M3Y4YEHHUS B KaXKJIOM KJIacCe Ha YpPOBHE CpEIHEro
o01rero oOpazoBaHusI.

[Inanupyemble pe3ylbTaThl OCBOCHHUS MPOTrpaMMbl 1O XHMHUHM BKIIOYAIOT
JUYHOCTHBIE, METaIlpeJIMETHbIE PEe3yJbTaThl 3a BECh Mepuoj OOy4YeHHs Ha YpOBHE
cpenHero odiiero o0pa3oBaHus, a TAKKe MPEIMETHBIE TOCTHXKEHU 00ydarouierocs 3a
KaX/bIil T0/1 00y4YEHHUS.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YPOBHE CpeIHET0 00IIero 0opa3oBanus pazpaboTaHa Ha
ocHoBe @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBaHuM B
Poccuiickoit ®denepanmu», TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS QeaepanbHOi
oOpa3oBaTelpbHOM TporpaMmbl cpeaHero obmiero oOpaszoBanusa (DOII  COO),
npencraBieHHbIX B DeiepanbHOM rocyaapcTBeHHOM oOpasoBareiabHoM ctanaapte COO,
¢ yuérom KoHuenmuu npemnogaBanus yueOHOTo MpeAMeTa « XUMHs» B 00pa30BaTEIbHBIX
opranm3anusax Poccuiickoit denepaiuu, peaau3yronux OCHOBHBIE 00pa30BaTENbHbBIC
MIPOrpaMMbl, U OCHOBHBIX MOJ0KEeHUHN «CTpaTeruu pa3BUTHs BOoCIUTaHus B Poccuiickoit
®enepanuu Ha niepuoA a0 2025 rona» (Pacnopsixenue
ITpaButenbcTBa PO 0T 29.05. 2015 No 996 - p.)

OcHOBY MOJIX0JI0OB K pa3paboTKe MpOrpaMMbl MO XUMHUH, K OTMPEIEICHUIO 00IIeH
CTpaTteruu OOy4YeHUs, BOCIIUTAHUSA W PAa3BUTHS OOYYaAIOIMIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» anga 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUJIU
koHnenTtyanbable monoxkeHns PIOC COO o B3auMOOOYCIIOBICHHOCTH IICNICH,
COJepKaHMsl, pe3yJabTaTOB oOOy4YeHHUs U TpeOOBaHMH K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM € JAaHHBIMU TMOJOKEHHSIMU MporpamMma Mo XuMHUM (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHET0 O0IIEero 00pa3oBaHus:

yCTaHaBIIUBaeT 00s3aTeibHOE (MHBapUAHTHOE) TMPEAMETHOE  COJIepKaHUeE,



ONpENEIAET KOJIMYECTBEHHBIE U KAYECTBEHHBIE €T0 XAPAKTEPUCTUKU HA Ka)XIOM OJTare
W3YUYEHHUs MPEAMETa, IPEAYCMATPUBAET MPUHUMUIIBI CTPYKTYPUPOBAHUS COAECPKAHUSA U
pacrpeneneHus ero no KiaccaM, OCHOBHBIM pa3zieslaM U TeMaM Kypca;

Na€T NpPUMEpPHOE paciipesielieHne yueOHbIX YaCOB MO0 TEMAaTUYECKUM pazjiesiaMm,

PEKOMEHyeT NMPUMEPHYIO MOCIEA0BATEIbHOCTh M3YUYEHHSI OTAEIbHBIX TEM Kypca C
Y4E€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3pacTHBIX ocoOeHHocTel oOyuatomuxcss 10—11 kmaccoB;  1aé€T METOIUYECKYIO
UHTEPIIpETAlUIO 1elel M3ydeHUsl MpeaMeTa Ha YpOBHE COBPEMEHHBIX MPUOPUTETOB B
CUCTEME cpeaHero oOlumero oOpa3oBaHUs, COJEPKATENbHOM  XapakTEepPUCTHKU
IUIAHUPYEMBIX PpPe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl
cpenHero o6Omero o0pa3oBaHUs (JIMYHOCTHBIX, METANpPEAMETHBIX, HPEIMETHBIX),
OCHOBHBIX BUJOB y4€OHO-TI03HABATEIHHON IESITEIbHOCTH 00Y4arOIIErocs Mo OCBOCHUIO
conepkanusi npeamera. [lo BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XUMUHU
coOIo/IeHa MPEEeMCTBEHHOCTh ¢ (deaepanbHoil paboyeil mporpamMmMoil OCHOBHOTO
oOmero obpaszoBanus mo xumun (g 8—9 kiaccoB oOpa3oBaTeIbHBIX OpraHU3aLUM,
0a30BBIi YPOBEHb).

XuMuueckoe oOpa3oBaHHE, TMOJIy4aeMOe€ BBITYCKHUKaMHU 00IIe00pa3oBaTeIbHOM
OpraHu3alliy, SIBISETCS HEOThEeMJIEMOM 4YacThio MX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAONIMM JTaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTIOYEBBIX IEHHOCTEH, MPUCYIIMX [EJIOCTHON CUCTEME XUMHUYECKOTO 00pa3oBaHus. ITU
[IEHHOCTHU KacaloTCs TMO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHMUS MUPOBO33ZPEHUS U
oOmIel KyJmbTypbl 4Y€JIOBEKa, a TaKXKe IKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIECHUSA K
CBOEMY 3JIOPOBbIO M TIPUPOAHON cpene. Peamusyercs xumuyeckoe oOpa3zoBaHUE
oOydJarolmuxcs Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHUsl CPECTBAMHU Yy4eOHOTO
npeameTa « XuMHUs», COAEPKaHNE U MOCTPOEHUE KOTOPOTO ONPEETIEHBI B IPOrpaMMe 110
XUMUHU C y4€TOM CHEIM(PHUKU HayKd XUMUH, €€ 3HAUCHUS B MO3HAHUM IPUPOJBI U B
MaTepuaibHON JKU3HU OOIIECTBA, a TaKkKe C y4y€TOM OOIMX Iesied M NPUHIUIIOB,
XapaKTepHU3yIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0 00IIero 00pa3oBaHus B
Poccuiickoit @enepanuu. Tak, Hanpumep, Tpu GOPMUPOBAHUH COJIEPKAHHS TIPEIMETa
«XUMUSD» YUTECHBI CIEYIONINE TOI0KEHUS O crielu(rKe U 3HAYCHUH HAyKU XUMUHU.

XuMHUSl Kak JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT oco0yi pojib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHalbHOW KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (POPMHPOBAHNE PALIMOHAIBEHOTO HAYYHOT'O MBILLUUIEHUS, B CO3/IaHNE
LEJIOCTHOTO MPEJICTaBICHU 00 OKpYXKaIoIeM MHUpEe Kak O €JUHCTBE MPUPOAbl U
YeJIOBEeKa, KOTOpPOoe (OPMUPYETCS B XMMHUM Ha OCHOBE IMOHMUMAaHHUS BEIECTBEHHOI'O
COCTaBa OKPY’KAIOILEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEX/1y CTPOCHHEM BELIECTB, UX
CBOICTBaMHU U BO3MOXXHBIMH 00JIACTSIMU HPUMEHEHHS.

TecHO B3auMOIEHWCTBYS C JPYrMMH €CTECTBEHHBIMH HAayKaMM, XUMHUS CTajia
HEOThEMJIEMOM YaCThI0 MUPOBOI KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPY1a



Y JKA3HU KaXXJ10T0 ujieHa obmecTBa. CoBpeMeHHas XUMHsI KaK HayKa CO3UaTeNNbHast, KakK
HayKa BBICOKMX TEXHOJIOTMII HalpaBieHa Ha pelleHue Tria00aabHbIX MpolIeM
YCTOMYMBOIO pPa3BUTUSA YEJIOBEUYECTBA — CBIPHEBOM, JHEPrEeTUYECKOM, IHUILEBOM,
HKOJIOTMYECKOM 0€30MacHOCTH U OXPAHbI 310POBbS.

B cooTBeTcTBUM ¢ O0IIMMHU LEISAMU U IPUHIUIIAMU CPEJTHEr0 00111ero 00pa30BaHUs
comepkanue mnpeamera «Xumus» (10—11 kmacchl, 0a30BbIi YPOBEHb HW3YUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOArOTOBKY OOYy4YaroIIMXCH,
HEOOXOMMYIO MM JJisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUEHHUS B KU3Hb COLIMYMa, MPOAOHKEHHSI 00pa30BaHMsI B pa3IMYHBIX 00JIaCTAX, HE
CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBSIIONTUMHU MPEIMETa « XUMHUS» SIBISIOTCS 0a30BbIe Kypehl — «OpraHuyeckas
xumus» U «OO01Ias 1 HEOpPraHUYECKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH : CUCTEMA 3HAHUM IO HEOPTaHUYECKON XUMUH
(c BKJIFOUCHUEM 3HAHUM M3 OOIIEH XMMHUM) U OpraHudeckord xumuu. DopMupoBaHUE
JAHHOW CHCTEMbl 3HAHUW TPU HU3YYEHUU TIpeaMeTa O0eCleurnBaeT BO3MOXKHOCTH
PacCMOTPEHHUs BCETO0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX IMOHATHM, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «OpraHuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMmus» copMUupoBaHa B MPOrpaMme Mo XMMHUH Ha OCHOBE CHCTEMHOTO
0/1X0/1a K M3YUYEHHUIO yUeOHOTr0 MaTeprasa u 00ycIOBJIEHa HCTOPHUIECKU 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENCIEHHBIX TEOPETUUYECKUX YpoBHAX. Tak, B Kypce
OpPraHMYeCKOM XMMHUM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIJIACCUUYECKON TEOpUHU
CTPOCHHUS OPraHUYECKUX COCIUHECHUN, a TaKkKe Ha YpPOBHE CTEPEOXUMHUUYECKUX M
AJICKTPOHHBIX MPECTABICHUM O CTPOCHHUH BelecTB. CBefieHNs 00 M3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJICBOJAOPOJOB JI0 CJIOXKHBIX OHOJOTHYECKH
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMyeckom XUMHHM IIOJIYy4YarOT pa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS TEPBOHAYAIHHBIC
MPEACTaBICHUS O XHWMHYECKOW CBSI3M, KIacCH()HMKAIMOHHBIX IIPU3HAKaX BEIECTB,
3aBUCUMOCTU CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU pEeaKIIuu.

I[Ton HOBBIM yrjiOM 3peHUS B TpeaMeTe «XHUMHus» ©0a30BOro  YypOBHS
paccMaTpuBaeTCd M3YYEHHBIM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETHYCCKUHA MaTepraa M (DAKTOJOTHICCKUE CBEACHUS O BEIISCTBAX M XUMHUUYCCKOM
peakmuu. Tak, B 9acTHOCTH, B Kypce «O01as 1 HeOpraHuveckass XuMHUs» 00yJaromumMcst
MPEIOCTABISAETCS BO3MOXXKHOCTH OCO3HATh 3HAUYCHHE TNEPUOJUUYECKOTO 3aKOHA  C
OOIIIETEOPETUYECKUX U METOJOJOTHUYECKUX TO3UIIMNA, TIAYyO)Ke MOHATH HUCTOPHUUYECKOE
M3MEHEHHWE (YHKIMH 3TOrO0 3akoHa — OT 00o0O0Imamel a0 OOBACHSIOIMIEH |
MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaKHEHIIMX BEIIECTBAX, HMX COCTAaBE, CTPOECHHUH,
CBOMCTBaX U MNPUMEHEHUHU, a TaKK€ O XHMHUYECKHUX pEaKUUsX, HUX CYIIHOCTH H



3aKOHOMEPHOCTAX MpOTeKaHus nomnosHserca B Kypcax 10 u 11 xmaccoB anemMeHTamu
COAEpKaHUsI, UMEIOIIUMU KYJbTYPOJIOTUYECKUNA U MPUKIATHON XapakTep. JOTU 3HAHUA
CrOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMUHU C JPYTUMU HAayKaMH, PAaCKPBIBAIOT €€
pOJIb B TIO3HABATEIHLHOMW W MPAKTUYECKOW EATEIIbHOCTU YEeJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XKCHUSI K IMPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUUYECKUX
MPUJIOKEHUI XUMHWU, TTOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaxX, CBSI3aHHBIX C XUMHEH, KPUTHUUECKU OCMBICIUBATH
HH(pOpMALINIO U MPUMEHSTH €€ JJIs TOMOJIHEHUS 3HAHUH, pEIIEHUS UHTEIIJICKTYalbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enoMm comepxkanue y4eOHOTro
npeaMeTa «XuMHUs» TaHHOTO YPOBHS M3yYCHHS OPUEHTHUPOBAHO Ha (popMHUpOBaHHE Y
00y4Jaromuxcs MUPOBO33PEHYECKONM OCHOBBI JIJIsi MOHUMaHUs PUI0CODCKUX UIeH, TAKUX
KaK: MaTepUaIbHOE €IMHCTBO HEOPTraHMYECKOr0 W  OpPraHhYecKoro Mupa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I1I03HABAEMOCTh
MPUPOJHBIX SABJICHUM MYTEM SKCIEPUMEHTA U PEIICHUSI TPOTUBOPECUUN MEXKAY HOBBIMU
dakTaMu U TEOPETHUUYECKUMH TPEANOCHUIKAMHU, OCO3HAHWE POJIM XHMHH B PEIICHUU
AKOJIOTUUECKUX TPOOJIeM, a Takke MpodJieM COepexKeHUs DHEPreTUYECKUX PeCcypcoB,
CBIPbsI, CO3JaHUsI HOBBIX TEXHOJIOTHI M MaTEPUAJIOB.

B mutane pemieHus 3a1ayd BOCIUTAHUS, PA3BUTHS W COLMATIU3ALUUA O0YYarOMIMXCS
NPUHATHIE IPOrPAMMOM MO0 XUMHUHU MOAXObI K ONPEAEIEHUIO COAEPKAHUSA U IOCTPOEHHUS
npenMera MpeaycMaTpuBaloT (OPMHUPOBAHME YHHUBEPCAIBHBIX YYEOHBIX JEHCTBUIA,
UMEIoIMX 0a30BO€ 3HAUCHHE JJIs1 PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIIEHUS TPOOIIeM,
MOMCKa, aHajin3a U 00paboTKu MHGOPMAIIUH, HEOOXOIUMBIX JIJI MMPUOOPETCHHS OIbITa
MPAKTUYECKON U HUCCIEAOBATEIBCKON IESITEIbHOCTH, 3aHUMAIOIICH Ba)XXHOE€ MECTO B
NO3HAHUU XUMUHU.

B mpakTtuke npenomgaBaHusi XUMHH KaKk Ha YPOBHE OCHOBHOT'O 0011IeTO 00pa30oBaHuUs
TaK U Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus, MPU OMPEICICHUN COJIePKATEIbHON
XapakTEePUCTUKM LEJIEM MW3y4eHUs MNpeAMeTa HaIpaBJICHUEM IEPBOCTECIIEHHOU
3HAYMMOCTH TPAJIULIUOHHO TpU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JICSITEIbHOCTH YeIOBEeKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. C METOIMYECKON TOUYKH 3pEHUSI TaKOU
MOAXO0/1 K ONPEAECIICHUIO LIEJIEN N3YUCHUS MPEAMETA SIBISETCS BIOJIHE ONPABJAHHBIM.

CornacHo AaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU U3YyUEHUS MpeIMeTa «XUMU»
Ha 6azoBoM ypoBHe (10-11 ki1.) sBRsIFOTCS:

dbopMupoBaHUE CUCTEMBl XUMHUUCCKUX 3HAHUIN KaK BaKHCHUIIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAapTUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIE MOHSTHS,
(dyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE U
MMOHUMAHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C MCTOpPUEW MX Pa3BUTHUS M CTAHOBJICHUS; (OPMUpPOBAHHE U Pa3BUTHE
MPEJICTABIECHUN O HAYYHBIX METOAAX MO3HAHUSA



BELIECTB M XUMHUYECKUX PEAKUUN, HEOOXOIMMBIX Jii TNPUOOPETEHHUS] YMEHH
OPHUEHTHPOBATHCSA B MUPE BELIECTB U XUMHUUYECKHUX SBJICHUM, UMEIOLIUX MECTO B IIPUPOJIE,
B MIPAKTUYECKON U MOBCEIHEBHOMN XKU3HM; Pa3BUTUE YMEHUH U CIIOCOOOB JAEATEIBHOCTH,
CBSI3aHHBIX C HAOJIOJICHUEM U

OOBSCHEHHEM XUMHUYECKOTO JKCIEPUMEHTA, COOIIOJECHUEM NpaBWil OE30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMMU.

Hapsiny ¢ stuM copepkareiibHas XapaKTEpUCTHKAa LENed W 3a7ad HU3y4YCHHUs
npeaMeTa B IporpaMMe MO XMMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CHCTEME CpeaHero oomiero oOpa3zoBanus. CerogHs B
NpernoJaBaHud XUMUU B OOJbIIEH CTeNeHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE CoJiepKaHUsl OOy4YeHHsl, OPUEHTUPOBAHHOW HA TOJTOTOBKY BBITYCKHHMKA
OI0IIe00Pa30BaTENIbHOW  OpraHU3alluM, BIaJClONlero He HaOoOpoM 3HaHMM, a
(YHKIIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CHOCOOAMHU W YMEHUSAMH AaKTUBHOIO
NOJIyYEHUS] 3HAHUN U MPUMEHEHHS UX B PEATbHOU JKU3HU ISl PELICHUS NPAKTUYECKUX
3a7ay.

B oT0lil CcBA3M mNpu M3ydyEeHHUM MNOpeaMeTa «XHUMHS» JTOMHHHUPYIOIIEE 3HAUYCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afganTanus OOy4arolUXcs K YCJIOBUSIM JIUHAMUYHO DPA3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHUE WHTEUIEKTYalbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY INPUHSATUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM; (OPMHUPOBAHUE
y 0OydJaromuxcsi KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN), WMEIOIINX
YHUBEPCAJIIbHOE 3HAYCHHE JJIS PA3JIMYHBIX BUAOB JEATEIHHOCTH: PELICHUS MpooiieM,
MOMCKa, aHaJIn3a U 00paboTku HHGOPMAITUH, HEOOXOIUMBIX
JUTSI IPUOOPETEHNs OMBbITA JIEATEILHOCTH, KOTOPasi 3aHUMAaEeT BAXKHOE MECTO B TTO3HAHUU
XUMHH, a TaKXKe 1 OLEHKH C MO3MIMHA SKOJIOrMUecKoil 0e30MacHOCTH XapakTepa
BIIMSHMS BEUIECTB M XMMHUYECKHX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOIHYIO
cpeay; pa3BUTHE ITI03HABATEIBHBIX HHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH OOydaroUUXcs: CIOCOOHOCTH CaMOCTOATENBHO MNpPUOOpETaTh HOBBIC
3HaHMS 1O XMMHHM B COOTBETCTBHM C XWU3HEHHBIMU IOTPEOHOCTSAMH, HCIIOIB30BATh
COBpeMEHHbIE HH()OPMALMOHHBIE TEXHOJOTHMHM /JIs TMOWCKAa W aHanu3a y4eOHOH u
HAYYHOTIONYJSIPHONH HMH(POpPMAIMK XUMHUYECKOrO CcoJepkaHus; (OpPMUpPOBAHHUE U
pa3BuUTHE Yy OOYyYaroIUMXCS  AcCOLMAaTUBHOIO W  JIOTUYECKOIO  MBIIUICHHUS,
Ha0JI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIEe OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, NPU IUIAHUPOBAHMM M TPOBEIECHUH XHMHYECKOIO OJKCIIEPUMEHTA;
BOCIIUTAaHUE Yy OOy4aroluXcs YOEKIEHHOCTH B T'yMAHUCTHYECKOW HANpPaBICHHOCTU
XUMHHM, €€ BaXXHOM pOJM B PEIIEHHH TIJ00aIbHBIX MpOOJeM pauUuOHAIBHOIO
IIPUPOJOIIOJIB30BAHUS, TIONOJIHEHUS JHEPIETHYECKUX PECYpPCOB M COXPAHEHMS
MIPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTHM OEpEeKHOr0 OTHOIIEHHS K



NpUPOAE M CBOEMY 3/J0pPOBbIO, a TakKe MPUOOPETEHUs] OMbITa HCIOJIb30BaAHUSA
MOJIYYEHHBIX 3HAHUU JUIsl IPUHATHS TPAMOTHBIX PELICHUN B CUTYalUsX, CBSI3aHHBIX C
XUMHUYECKUMU SIBIICHUAMH.

Henrn wu 3amaum  u3ydeHHs mnpeaMera «XHUMHS» MOIYYHJIA MOAPOOHYIO
METOJIMUYECKYI0 HWHTEeprpeTauuio B paszaene «llnanupyemble pe3ylibTaTbl OCBOEHUS
MpPOrpaMMbl IO XUMHU», OJlarojiapsi 4yeMy O0ecredeHO YETKOE MPEJICTABIECHUE O TOM,
KAaKUe 3HaHUSA U YMEHUS UMEIOT MPSMOE OTHOUIEHUE K peain3aliid KOHKPETHOM Liemnu.

B yueOGHOM 1utaHe cpegHero obiiero odpas3oBaHus IpeaMeT «XuMus» 0a30BOro
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE MPEAMETHI.

OO61iee YnCiIo 4YacoB, PEKOMEHIOBAHHBIX JJISl M3Y4YeHUs XUMHUHU — 68 yacoB: B 10
kinacce — 34 gaca (1 gac B Henmento), B 11 knacce — 34 yaca (1 gac B Hefemro).



COJIEP) KAHUE OBYYEHMUSI!

10 KJIACC TeopeTrnyeckue OCHOBbI OPraHU4YeCKON XUMHHU

[Ipenmer opraHMYeCKOM XMMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYECHUE B
MOJIyYeHHMM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHuyecKux
coenuHenui A.M. ByrtnepoBa, €€ ocHOBHbIe MOJOXKeHUsA. CTPyKTypHbIE (OPMYIIbI
OpraHMYecKUX BellecTB. ['omMosiorus, uzomepus. XUMUYECKasi CBSI3b B OPraHUYECKHX
COEIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Kilaccu@uKaluu OpraHWyeckux BemiecTB. HomeHkiatypa
OpraHUYeCcKUX COEAMHEHUH (cucTeMaThuecKasi) U TpUBHAJIbHbIC HA3BaHUS Ba)KHEHIIUX
npe/icTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

JKCNepPUMEHTAbHbIE METObI M3YUeHH s BelleCTB U X NMpeBpalIeHui

O3HakoMJIeHHE ¢ 00pa3liaMy OPraHMYECKUX BEIECTB U MaTeprajiaMy Ha X OCHOBE,
MOJICIUPOBAaHME MOJIEKYJI OpPraHMYeCKHX BEIIECTB, HAONIOJEHHE ¢ ONHCAHHUE
J€MOHCTPAIMOHHBIX OIBITOB 10 MPEBPAIEHUIO OPTaHUIECKUX BEIIECTB IIPH HAaTPEBaHUHU
(nnaBneHue, 0OyriMBaHUe U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psif. MeTaH u 3TaH — mpocTenime
NpEeICTABUTENN aJIKAHOB: (PU3MUYECKHE U XUMUYECKHUE CBOMCTBA (pEeaKIuu 3aMeIIeHUS U
TOpEeHusl), HaX0KJIEHUE B MPUPO/IE, TIOTYYSHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB WU CTPOEHHUE, TOMOJOTHYECKHH pSAA. OTWUIEH U NPONUIIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATAIUMA, OKHCICHUS ¢ TOJUMEPHU3AIINH),
MOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u MerunOyramueH-1,3: cTpoeHWe, BaKHEHIIHE
XUMUYECKHE CBOWcTBa (peakuusi mnonumepusanuu). IlonyyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKHUIN psAl. ALETHIEH —
MPOCTEHIINI MPEACTaBUTENb AJIKUHOB: COCTaB, CTpOeHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOMEHUPOBAHUS, THUIpPATALUHU, TOPEHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. berson: coctas, ctpoeHue, PU3NIECKUE U XMMHUYECKIE CBOMCTBA (PEaKIINH
raJloreHUpPOBAaHUS WU HUTPOBAHMs), MOJYy4YEHUE M TMpUMeHeHue. Toryon: cocmas,
cmpoenue, Quzuueckue U Xumuueckue ceoUcmea (peakyuu 2an02eHUpo8aHus U

! Kypcusom B TekcTe BBIJCNEHBI 3JIEMEHTHI COJIEPKaHUs y4eOHOro MaTepuana, KOTOphIe H3Yy4YaloTCs B
O03HAKOMUTEIBHOM IIJIaHE M HE BKJIIOYAIOTCS B COCTAaB IpeaMeTHBIX pe3ynbTratoB ocBoeHuss DOII COO Ha

0a30BOM YpOBHE.



HUMposanus), noayuenue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHueCcKas CBS3b
MEXAY YII€BOA0POIaMHU, MPUHAAICKAIIMMU K Pa3TUYHbIM KIIACCaM.

[IpupoaHble UCTOYHUKHU YriaeBOAOpoa0B. IIpupoanblil ra3 U NOMyTHEIE HEPTSIHBIE
ra3el. Hegb 1 e€ npoucxoxaenue. CnocoObl nepepadboTku HePTH: MEPEroHKa, KPEKUHT
(TepMuyecKkuid, KaTaJIUTUYECKUil), mnuponu3. Ilpoaykrsl mnepepaboTku HedTH, HX
NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib M MOPOAYKTBI €ro
nepepadoTKu.

JKCIepUMEHTAbHbIE METOAbI H3YYeHNS BelleCTB M UX MpeBpalleHU i

O3HakoMIieHHEe ¢ 00pa3aMH MIAaCTMACC, KAydyKOB U Pe3UHbl, KoyuieKuuu «Hed1h»
U «Yroap», MOJAECIUPOBAHHUE MOJIEKYJ VYIJIEBOJOPOJIOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJICHUE NMPAKTUYECKOH PadOThI: MOIYyUYEHUE STUIIEHA U U3YYEHUE €T0 CBOMCTB.
PacuéTHble 3agaun

Borunciiennst mo ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBa
MCXOJHOT0 BEIECTBA WJIU MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIUN).

Kuciaopoaconepxkamue opranudeckKue coeJMHHEHUs

[IpenenbHbIEe OTHOATOMHBIE CIIUPTHL. METaHOI M ATAHOJ: CTPOEHUE, PU3NYECKUE U
XUMUYECKHE CBOWCTBA (pPEaklMu C AKTUBHBIMM METAJJIaMH, TallOT€HOBOJIOPOJIaMH,
rOpeHue), MpuMeHeHne. BoaopoaHble CBSA3M MEXAY MOJIEKyJIaMu CIUPTOB. JlelicTBHe
METaHoJa ¥ 3TaHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUICHTIIUKONIb U TJIMIIEPUH: CTpOCHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO WIEJIOYHBIMU MeETajlaMU, KaueCTBEHHas
peakiisi Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha OpraHu3M uesioBeka. IIpuMeHeHue
[JIMIEPUHA U STHUICHTIIUKOJIA.

deHour: CTpOCHUE MOJICKYJIBI, (U3HYECKNE U XUMHUECKHE CBOMCTBA. TOKCHUYHOCTH
denona. Ilpumenenue genoa.

Anpaerunsl U kemownsi. Dopmanbaeru, aneTalbIerua: CTpoeHne, Gpusndeckue u
XUMUYECKHE CBOMCTBA (pEaklUU OKHUCJIEHHUS M BOCCTAHOBIICHUS, Kauy€CTBEHHBIE
peaKkium), NoJy4YeHUEe U MPUMEHEHHE.

AyemoHn: cmpoenue, Qusuyeckue u xumuyeckue c8oUCmed (Peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOTIYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Tpe/eibHbIE KAapOOHOBBIE KUCIOTHL.. MypaBbHHAasi U YKCYCHas
KHUCJIOTBI: CTpOCHHE, (U3NUECKHE U XUMHUUYECKHUE CBOMCTBA (CBOMCTBa, OOIIHE /715 Kilacca
KHCJIOT, peaKkius d3Tepudukaim), noiydyeHue u npumenenne. CteapruHoBas v OJICHHOBAS
KHUCJIOTHI KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MbUla KaK COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOJHbIC KapOOHOBBIX KUCIOT. ['MIpPONHU3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckast poib KUPOB.
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VYrneBoasl: coctaB, KiacCU(UKAIMSA YIIeBOAOB (MOHO-, AM- U TOJUCAXaApPHUIBI).
['mroko03a — mpocTeluii MOHOCaXapu: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (pU3ndecKkue
U XUMUYECKue cBoMcTBa (B3aumozeicTBue ¢ ruapokcuaom wmeau(ll), oxucnenwue
aMMMa4HBIM pacTBOpoM okcujaa cepedpa(l), BoccTaHOBIEHUE, OpOKEHUE TIIFOKO3bI),
HaXO0XJEHUE B IPUPO/IE, IPUMEHEHNE, Onosioruueckas poib. @orocunres. pykrosza kak
M30Mep TIOKO3BI.

Caxapoza — npedcmagumeinb OUcCaxapuoos, 2uopou3, HAX0NCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman u nemnono3a kak npupojaHble noauMepbl. CTpoeHHe Kpaxmana H
nesuton03bl. du3nyeckre U XUMUYECKHE CBOMCTBA Kpaxmana (TUIpOIu3, KaueCTBeHHAs
peaKIus C UOJIOM).

JKCIepUMEHTAIbHbIE MEeTO/Ibl U3yYeHH s BelleCTB U UX MpeBpalieH il

[IpoBenenue, HAONIOJCHHE W OIMUCAHUE JIEMOHCTPAIIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCHIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHMCTBHE TJIUIEPUHA C THUAPOKCHUIIOM
meau(Il)), anpmernnoB (OKMCIEHHME aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l) u
rugpokcusiom  menu(ll), B3aummopeiicTBue Kpaxmaia C  HMOAOM), IIPOBEJEHUE
IPaKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenust mo ypaBHEHUI0 XHUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOT'O BEIIIECTBA WJIU MPOAYKTA PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOITHYECTBY
OJTHOTO U3 MCXOJHBIX BEIIECCTB UM MPOJYKTOB PEAKIIUHN ).

A3oTcoep:Kaie OpranHudeckue coenHeHnsI
Amunvl. Memunamun u aHuIuUH: COCMaes, cmpoenue, usuyeckue u XumuyecKue

ceoticmaa (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMHMHOKHUCTIOTBI Kak aM(OTepHbIE OpraHMYecKrue coeauHCHHS. DU3NYECKHEe U
XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpuMepe TIIMIMHA). buogornyeckoe 3HaueHUE
aMHMHOKHUCIOT. [lenTuasl.

benku kak npUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas,
BTOpPUYHAS W TPETHUYHAS CTPYKTypa OCIKOB. XMMHUYCCKHE CBOMCTBA OCIKOB: TUIPOJIH3,
JIeHATypaIusl, KaUeCTBEHHBIC PEaKIIUH Ha OSIKH.

JKCNePpUMEHTAIbHbIE METO/IbI M3y4YeHHs BellleCTB U UX NMpeBpalIeHNH
HaGntonenue u onucanve 1€MOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus O€JKOB MpHU
HarpeBaHUM, IIBETHbIE peakinu OeKOB. BbICOKOMOJIEKYJIAPHBIE COeIMHEHUS

OCHOBHBIE TOHSTUA XUMHH BBICOKOMOJEKYJIAPHBIX COECIUHEHHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALMHU, CPEIHSS MOJIEKYJIIPHAS Macca.
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OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAMHCHHUN — MOJMMEPHU3AIHS |
MTOJIMKOHICHCAIIHS.

IInacmmaccer  (noausmuien, NOIUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCTIUPOTL).
Hamypanonoui u cunmemuyeckue Kayuyku (0ymaoueHogwvlll, Xi0pONpeHOBblll U
usonpenoswlil). Bonokua: namypaivhvie (XJIONOK, Wepcmb, WENK), UCKYCCMBEHHbLe
(ayemamHoe 8010KHO, BUCKO3A), CuHmMemudecKue (KanpoH u J1aécam,).

IKCIEePUMEHTAIbHbIE METOIbI H3yYeHH s BeIIeCTB U UX MPeBpaIieHuii

O3HakomJieHHEe ¢ 00pasiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexknpeaMeTHbIe CBA3H

PeaJII/ISaLII/ISI MCIKIIPECAMCTHBIX CBsI3eH IIpn U3y4CHHUH OpFaHquCKOﬁ xumun B 10
KJIIaCCC OCYHICCTBIACTCA 4YCPC3 HCIIOJIB30BAHUC KaK O6IIII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTPIfI, TaK H HOHSITHfI, ABIAIOMINXCA CUCTECMHBIMH IJIA OTACJIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC TIOHTHS: SIBJICHUE, HAYYHBIN (DaKkT, rumore3a, 3aK0H,
TEOpHsl, aHallu3, CUHTE3, KiIaccuuKamms, MepuoIuIHOCTh, HAOIIOICHNE, U3MEPECHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwusuka: Matepus, SHEPTUsi, Macca, aToM, DJIEKTPOH, MOJICKYJa, SHEPreTHICCKUMA
YPOBEHB, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE BeNIeCTBa, (U3NUYECKHE
BEJIMYUHBI U €IMHULIBI HX U3MEPEHUS.

buonorus: kmerka, oprausM, Ouocdepa, OoOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTNYECKH aKTHBHBIC BelllecTBa (OCJKH, YIIIeBOIBL, KUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpaslbl, TOPHBIC IOPOJBI, IOJIE3HBIC HWCKOMAaeMble, TOILIUBO,
PECYpCHI.

TexHonOrus: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIIMOHAJIBHOTO MHUTAHUS, MOIOIIHE
CpEeIICTBA, JIEKAPCTBEHHBIC U KOCMETHYECKUE TIPETapaThl, MAaTePHANIbl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC TeopeTuyeckue OCHOBbI XUMHUH

XUMHU4eCcKUuil 3eMeHT. AToM. Sapo aTtoMa, U30TOIbI. DIEKTPOHHASI 000I0UKa.
DHepreTHYecKre YpPOBHH, IOJAYPOBHH. ATOMHBIE OpOWTaNHU, S-, P-, O- DJIIEMEHTHI.
Oco0eHHOCTH pacIpeieeHus JIEKTPOHOB MO OpOUTANIAM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALUSI AaTOMOB.

[Tepunoanueckuii 3axkoH u Ileproanueckas cucrteMa XUMMHYECKUX 3iaeMeHToB J[.1.
MenaeneeBa. CBsi3b MEPUOANUECKOTO 3aKOHA U [leproanueckoil CHCTEMBI XUMUYECKHUX
snemeHTtoB JI.MI. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEW CTPOCHHUS aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMHU

12



MPOCTBIX U CJIOKHBIX BEHIECTB MO TpynmnaM U MepuojaM. 3HAUYCHHUE MEPUOIUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BelecTBa. XUMUYECKas CBsA3b. BUbI XUMHUUECKOU CBSI3U (KOBaJCHTHAS
HEMoJsipHasT M TMOJspHas, WOHHAs, MeTalindeckas). MexaHu3Mbl O00pa3oBaHUS
KOBQJICHTHOM XMMHUYECKOM CBS3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBs3b. BalleHTHOCTh. DNEKTPOOTpULIaTebHOCTh. CTeneHb OKucIeHus. IOHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
cOoCTaBa BemlecTBa. TUIBI KPUCTATITUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAJUTMUECKON PEIIETKHU.

[TonsiTue o nUcTepCcHBIX cucTeMax. MICTUHHBIE U KOJIJTOMIHBIE pacTBOPhL. MaccoBas
JI0JISI BEIIECTBA B pacTBOPE.

Knaccuduxanus HeopraHnueckux coeauHeHui. HoMeHKIaTypa HEOpraHMYeCKUX
BemecTB. ['eHeTMyeckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAINNX K
pa3IMYHBIM KJIaccam.

Xumunueckas peakius. Knaccudukamus XuMUYECKUX PEaKIIUi B HEOPTaHUYECKON U
OpraHWYECKOW XUMHUHU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
IPEBPAIICHUS SHEPTUU ITPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHUMbIE
peakiuu. XumMuyeckoe paBHoBecue. MakTOpbl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [laTense.

OnekTponutnyeckas aucconmarnus. CunbHble W cia0bie 2eKTpoduThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpanbpHas, menounas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peaxuun noHHoro oOMeHa. [ uopoaus Heopeanuueckux u
OP2AHUYECKUX BeUieCms.

OKHCIUTEIIHPHO-BOCCTAHOBUTEIILHBIC PCaKInm. Ilonsmue 06 dJleKmpoJjiuze

pacniasos u pacmeoposg coneu. llpumenenue snekmpoausa.

JKCNePUMEHTAIbHbIE METO/Ibl M3y4YeHN s BellleCTB U X MpeBpalIeHUH

Jlemonctparus tabmaun «llepuogumdeckas cucreMa XUMHUYECKUX 3yemeHTOB J1.M.
MenpneneeBay, HW3y4Y€HHE MOJIENIEd KPUCTAINIMYECKUX PEHIETOK, HAOJII0JIeHHEe U
OMHMCAHKUE JACMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3jOKEHHE NEPOKCHIA
BOJIOpPOJia B MPUCYTCTBUM KaTAIM3aTOpa, ONPEIACICHUE CPEAbl PACTBOPOB BEIIECTB C
MIOMOIIBIO YHHBEPCAJIBHOIO HWHAUKATOPA, PEAKUUMHW HOHHOTO OOMEHa), MpPOBEJICHHE
MpaKkTU4eCKON paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuumny.

PacuéTHble 3a1a4n
Pacuétpl 0 ypaBHEHHUSIM XMMHUYECKHX PEAKIIMK, B TOM YHUCIEC TEPMOXUMHYECKHE
PacyEThI, PACUEThI C UCHOJIB30BAHUEM TTOHSITHS «MAcCOBast J10JI1 BEIIECTBAY.
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Heoprannyeckass Xumus

Hemerannel. Ilonoxxenue HemeramnoB B Ilepuoanueckon CUCTEME XMUMUYECKUX
sanemenToB /.M. MenaeneeBa u 0COOEHHOCTH CTpOEHHUs aTOMOB. PU3HUYECKHE CBOMCTBA
HEMETAJIOB. AJUIOTPONHUS HEMETa/UIOB (Ha MpUMeEpe Kuciopojna, cepel, docdhopa u
yraepoa).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TalIOT€HOB, CEPbI, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COCIUHEHUH (OKCUAOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMeHeHne BaKHEUIIINX HEMETAJIOB U UX COEUHEHUM.

Mertannbl. Ilonoxxenue wmeramioB B Ilepuoguueckoil cucteMe XUMHUUYECKHUX
anemenToB [I.W. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OO0mwme  ¢usnueckue cBoiictBa  MeTayioB.  CrlaBel  METaJlIOB.
DNEeKTPOXUMUYECKUHN PsJ] HATIPSIKEHUH METAJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJIMK, KaJIbIlui, MarHui,
ATFIOMUHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U UX COSIUHEHUM.

OO6mue crnocoObl mMmodydeHus: MeTawioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumel om kopposuu. llpuMeHeHre MeTaJIJIOB B OBITY U TEXHUKE.

JKCNePUMEHTAIbHbIE METO/IbI M3y4YeHHs BellleCTB U MX NpeBpalIeHUH

N3yuyenue xonnekuun «MeTayibl UM CIUIaBbD», OOPa3I[OB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/lad, HaOMIoJAeHWe U ONHUCaHWe JIEMOHCTPALMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATFOMUHUS C pACTBOPAMH KUCIIOT
U 1IEJI0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuéTrHble 3a1aun

Pacuétel maccel BemecTBa WM O0OBEMaA Ta3oB 110 HM3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCe WIH 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO U3 BEILECTB
MMeEET NpUMecu. XUMHUS U )KU3Hb

Ponp xuMuu B 0O€CHEYEHHM HKOJOTHMYECKOM, JHEPreTHYECKON U MHUILEBOMU
0e30macHOCTH, PA3BUTHUU METUITMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHYECKUX PEAKIIUH.

[IpeacraBnenust 00 OOMIMX HAyYHBIX MPUHIIMIAX MPOMBIILICHHOTO MOTYyYEHUS
BA)KHEWIIINX BELIECTB.

UenoBek B MHUpE BEMIECTB U MAaTEPUAJIOB: BAKHEUIINE CTPOUTEIILHBIE MAaTEPHUAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpackK, CTEKJIO, KepaMHKa, MaTepHuabl TSt
AIIEKTPOHUKH, HAHOMAaTEpHAJIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA0OPEHUS.

XuMHSI W 3J0pPOBbE 4YEJIOBEKAa: TMpaBWila HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuUiia OE30MaCHOTO0 MCIOJIL30BaHUS MpPENapaToB OBITOBOM XUMHH B

HOBCGI{HCBHOﬁ KHU3HHU. MemnpenMeTHme CBA3HU
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Peanuzanus MeXnpeIMETHBIX CBA3€H MPU HM3YYEHUH OOIIEeH M HEOPraHUYeCKOU
xumMud B 11 Klacce OCyIIeCTBIsIETCS 4Yepe3 HUCIOIb30BaHME Kak  oOmux
€CTECTBEHHOHAYUYHBIX IIOHATHM, TaK W IIOHATHM, SBIIAIOLNIUXCS CUCTEMHBIMU JUIA
OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTe3, KiaccuuKaius, MNePUOJUYHOCTb, HAONIOJCHHE, SKCIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPECHUE, SBIICHUE.

dusuka: MmaTepusl, SHEpPrus, Macca, aToM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTh, MOJEKYJa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHHE BELIECTBa, (PU3MUYECKHE BEIWYMHBI U €IMHUIIBI UX U3MEpPEHUs,
CKOpOCTb.

buonorus: kneTka, opraHu3M, IKOCUCTEMa, Ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEI[ECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE TOPOABI, TMOJE3HBIE MCKOMAEMble, TOIUIMBO,
pecypchl.

TexHonorusi: XuUMHUYECKass MPOMBILIJICHHOCTh, METAJUIYprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX  MATEpUANIOB,  CEIbCKOXO3SMCTBEHHOE  INPOU3BOACTBO,  IIHUIICBas
IIPOMBIIIJICHHOCTD, (dapmaneBTHYECKas IIPOMBIIIICHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX  IPENnaparoB, IPOU3BOJICTBO  KOHCTPYKLMOHHBIX  MaTepHUasos,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHUS 00YyUYaIOIINUMUCS
mporpaMMm cpefHero oOmiero o0pa3oBaHus (JIMUHOCTHBIM, METANpeAMETHBIM H
npeaMeTHbIM). HaydHo-MeTonuuecko OCHOBOM [isi  pa3pabOTKM  IJIaHUPYEMBIX
pEe3yJIbTATOB OCBOEHHUS MPOrpaMM CpeIHero oOmiero o0pa3oBaHUsl — SBISIETCS
CUCTEMHOJIEATEIIBHOCTHBIN MOAXO/I.

B cooTBeTCTBHUM ¢ CUCTEMHO-AESATSIILHOCTHBIM ITOAX00M B CTPYKTYPC ITNIYHOCTHBIX
PE3YIbTATOB OCBOCHUSA MPECAMCTA «XUMHUSD» Ha YPOBHE CPCIHCTO 06H_I€FO 06pa303aH1/151
BBIICJICHBI CJICAYOIINEC COCTABIIAIOIINC!

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUMCKON TPAXKIAHCKOM HWICHTUYHOCTH —

T'OTOBHOCTH K CaMOPAa3BHUTHUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHUIO, HAJIUYHC
MOTHBAIlUHN K O6y‘I€HI/IIO;

OCJICHAIIPaBJICHHOC PA3BUTHC BHYTPCHHUX y6€)1(}1€HPIﬁ JJUYHOCTHU Ha OCHOBC

KIIFOYCBBIX HGHHOCTGﬁ N UCTOPHUICCKUX Tpazmunﬁ 0a3oBoit HAaYKHW XUMHWHU; TOTOBHOCTH U
CITOCOOHOCTH 06yqa}0mnxcsl PYKOBOJACTBOBATLCA B CBOEM JACATCIBHOCTH IICHHOCTHO-
CMBICJIOBBIMH  YCTAHOBKaMH, MMpUCymumMun H@HOCTHOﬁ CHCTCMC XHUMHYCCKOT'O
O6p&30BaHHH; HaJIMYUC IIPABOCO3HAHUA 9KOJIOTUUECKOM KYJIBTYPBI H CITOCOOHOCTH
CTaBUTH LCJIN

U CTPOUTD KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIEC PE3YJIbTaThl OCBOCHUS MPEAMETa « XUMHUS» JOCTUTAIOTCSA B €IUHCTBE
y4eOHOW W BOCIIUTATEIIBHOW JEATCIIbHOCTH B COOTBETCTBHH C TYMaHHCTHYCCKUMH,
COLMOKYJIbTYPHBIMH, IYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH U HJI€a]aMH POCCHUIUCKOTO
IPaKIaHCKOTO OOIIeCTBa, MPUHATHIMHA B OOIIIECTBE HOPMaMH U IIpaBUIaMU TTOBEICHHS,
CITOCOOCTBYIONTMMH TPOIECCaM CaMOTIO3HAHUS, CAaMOPa3BUTHS M HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH 00YYaIOIINXCS.

JIndHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  Ipeamera  «XUMHUS»  OTPaKaroT
c(hOpMHUPOBAaHHOCTh  ONBbITA TIO3HABATCIBHOM WM  TPAKTUYSCKOW  JIEITCIBHOCTH
00yJaromuXxcs 1Mo peaanu3anui IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:
1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUuA O6y‘-IaIOHH/IMI/IC$I CBOMX KOHCTUTYIIMOHHBIX IIpaB U O6H33HHOCTCI>1,

YBAXEHUS K 3aKOHY W IPABONOPSAKY; IPEICTABICHHS O COLUUAIBHBIX HOpPMax H
MpaBUJIaX MEKIMYHOCTHBIX OTHOLLICHUI

B KOJUICKTUBE, TOTOBHOCTH K COBMECTHON TBOPYECKOU AEATEIHHOCTH TPHU CO3AAHUM
Y4IEOHBIX
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IMPOCKTOB, PCHICHHUU y‘—IC6HbIX N IIO3HABATCIIbHBIX 3aJda4, BBIIIOJHCHHMHN XHUMHUYCCKHUX
OKCIICPUMCHTOB,
CIIOCOOHOCTH ITOHMMAThH U IIPUHUMATb MOTHUBbI, HAMCPCHH, JIOTUKY U apTYMCHTBI

APYTUX TPU aHAIM3E PA3JIMYHBIX BUIOB yUCOHOH NEATEILHOCTH; 2)
NATPUOTHYECKOr0 BOCIIMTAHUS

HEHHOCTHOI'O OTHOICHWA K UHCTOPHUYCCKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHOM
XUMUMN, YBAXKCHHA K TIPOLHCCCY TBOPYUYCCTBA B obnacTu TCOPHUU U MPAKTHYCCKOTO
MNPUMCHCHUA XHWMHUHU, OCO3HAHHA TOI'O, YTO HOOCTHIKCHHUA HAYKH CCTb PC3YyJIbTAT
JIIATCIIBHBIX H3,6J'IIOI[CHI/II\/JI, KPOMMOTIIMBBIX 3KCIICPUMCHTAJIBHBIX ITONCKOB, ITOCTOAHHOT'O
Tpyada y‘léHBIX M MPAKTUKOB;, HWHTCPECA W IMO3HABATCIbHBIX MOTUBOB B IIOJTYUCHHU U
MOCJICAYIOIICM aHAJIN3C

I/IH(l)OpMaIII/II/I 0 MCPCIOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUECTBEHHOU XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS
HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,

Y IPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIIKM CBOUX TOBApHIIEH C
MMO3UITNI

HPABCTBCHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIICACTBUN ITUX MMOCTYIIKOB; 4)
(¢opMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEH 3I0POBOTO U O€30macHOro o0pasa KHU3HHU, HEOOXOUMOCTH
OTBETCTBCHHOIO OTHOIICHHUS K COOCTBEHHOMY (HU3WYCCKOMY U TCHUXHYCCKOMY
3JI0pPOBbBIO; COOIIOIEHNS MTPaBUII O€30MaCHOT0 0OpAIEHHUs C BEIECTBAMHU B OBITY,

HOBCGI{HGBHOﬁ KHN3HHU U B pr,Z[OBOﬁ ACATCIbHOCTH, IIOHMMaHHA HOCHHOCTH IIPAaBUJII
HHAWBUAYAJIbBHOI'O U KOJJICKTUBHOI'O 0e30macHoro

[IOBEICHUS B CUTyalMSX, YIPOKAKOIIUX 3J0POBBI0O M JKU3HHU JIOJEH; OCO3HAHUA
MOCJIC/ICTBUN Y HEMPHUSATHUS BPEAHBIX PUBBIUCK (YIOTPEOICHHUS

QJIKOTOJIs, HAPKOTUKOB, KypeHus); 5)
TPYAOBOT0 BOCIIUTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘—IG6HO-HCCJ’IGI{OB3T€JIBCKOI>i ACATCIIbHOCTH,

0OIlIECTBEHHO TOJIE3HON, TBOPYECKOM M JIPYTHUX BHUJAX NESITEIbHOCTH; YCTAHOBKH Ha
AKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX 33724 COLUAIIbHOMN

HaIpaBJICHHOCTH (B paMKaxX CBOEro Kjiacca, IIKOJbI); HWHTEepeca K MPaKTUUYEeCKOMY
M3YUYEHUIO Tpodeccuil pa3InuHoOro poja,
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B TOM YHCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHUH;, YBa)XKCHUS K TPYAY,
JIOASIM TpyJa M pe3ylbTaTaM TPYAOBOW AESTENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHAMBUAYAJbHOM TpaekTopuu oOpa3zoBaHus, Oyaymedl npodeccun u
peann3anuyd COOCTBEHHBIX >XH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;
6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS :
HKOJIOTUYECKH 1IeJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KAK HCTOYHUKY
CYIIECTBOBAaHHUS KM3HH Ha 3eMiie; TOHUMAaHUS TII00AIbHOTO XapaKTepa IKOJIOTHYECKUX
poOJieM, BIUSHUS
HIKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOTHON U COITMAIBHOM CpeJlbl; OCO3HAHUS
HEOOXOIMMOCTH HCTIOIH30BAHMSI TIOCTHKEHUN XUMUH IS PEIICHUS

BOMPOCOB PALMOHAJIBHOTO NPHUPOAOINONb30BAHUS; AKTUBHOI'O HENPUATUSA JEUCTBUH,
NPUHOCAIIUX BPeJl OKPY>KaIOIIeH MPUPOTHOM
cpelne, YMEHHUs MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE TOCIEACTBUS
OpeANpUHUMAEMbIX JICUCTBUH MW MpenoTBpaliaTh UX; HAJIU4YUsA  Pa3BUTOTO
HKOJIOTUYECKOTO  MBIIUICHUS, DKOJOTMYECKOW KyJIbTYphl, ONBITa JEATEIBHOCTU
AKOJIOTUYECKOI HANPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMH B ITO3HABATEIbHOM,
KOMMYHUKAaTUBHOW M COLIMAIBHON NPAKTUKE, CIIOCOOHOCTH U YMEHHUS AaKTUBHO
IPOTUBOCTOSITH UI€OJIOTUU XeMO()OoOuH; 7) HEHHOCTH HAYYHOI'0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKHU; TTOHUMAaHUS CTICU(DUKN XUMUU KaK HAYKH,
OCO3HaHUs €€ poyik B POPMUPOBAHUHU

paloOHaJBLHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1IEJIOCTHOTO TMPEJICTAaBICHUS 00
OKpYKaIOIIeM MHUPE KaK O €JUHCTBE MPUPOJBI W YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH © pEeHIeHWH TMPOoOJIeM COXpaHEHHs TMPUPOIHOTO PABHOBECHS,
yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOW IMBUIIM3AINH: B €€
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXXKHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepHaIbHON KYJIBTYpbI, PEUICHUU TIOOANBHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHUS
YeJI0BEYECTBA — CHIPLEBOM, YHEPTCTUUCCKOM, MTUIIEBON 1 DKOJIOTHYECKON 0€30MacHOCTH,
B pPa3BUTUM MEJIULIHUHBI, OOECIIEUYEHUU YCIOBUU YCIEIIHOTO TPyJda U IKOJIOTUYECKH
KOM(OPTHOM KM3HM Ka)XJO0ro 4jeHa OOIIECTBA; €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH:
IMOHUMAaHHUs CYIIHOCTH METOJOB IO3HAHHUS, HCMOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCMOJIB30BaTh MOJTyYaeMble 3HAHUA JIJISl aHalu3a U OOBSCHEHUS SIBIICHUM
OKPYXAIIIEr0 MHpPa M NPOUCXOMAIIMX B HEM M3MEHEHHU, YMEHHS JeaTh
000CHOBAaHHbBIE 3aKJIFOYEHHUS HA OCHOBE HAYUHBIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IEBIO
MOJIYYEHHUS JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTHM CaMOCTOSITEIbHO MCIOJIb30BATh
XUMHAYECKHUE 3HAHUSA I PEIICHUS

HpO6JICM B PCAJIBHBIX JXU3HCHHBIX CHUTYyallUAX; HHTICPCCa K
IIO3HAHHUIO " I/ICCJ'ICI[OBaTeJ'IBCKOI\/'I ACATCIIBHOCTH,

18



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY MOJIyYCHHMIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPeOHOCTAMU; MHTEpeca K OCOOCHHOCTSIM TpyJda B pas3luyHbIX cdepax
npodeccuoOHaAbHON
NeSATeTLHOCTH.
METAINPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YUEOHOro npeameTa « XUMHUs» Ha YPOBHE
CpeHero o011ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1l dbopmupoBaHus MHUPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE  (MEXIpEeJIMETHbIE) OOLIEHAYyYHbIE TMOHATHSA, OTpa)karolue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEU(PUKY METO/I0B MTO3HAHUS, UCTIONb3YEMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, DHEPIus, SBJIECHUE, MPOIECC, CUCTEMA,
HAy4YHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEI0BAaHUE,
Ha0JII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTUE); YHUBEpPCAIbHbBIC YUeOHbIE JEHCTBUS
(mo3HaBaTeNbHbIe, KOMMYHUKATUBHBIE,
peryisTUBHbIE), obecneuynBaronue GopmMupoBanre (yHKIMOHAIBHOW TPAaMOTHOCTH U
COLMATIbHON KOMIETEHIIMH O0YYaroIIMXCsl; CIOCOOHOCTh 00yYarOLIUXCs MCIOJIb30BATh
OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUSA U YHUBEPCAIBHBIC
yueOHbIEe 1eHCTBUS B T0O3HABATEIILHON U COLMAIBHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3ysIbTaThl OTPAXKAIOT OBJIa/I€HNE YHUBEPCAIbHBIMU Y4€OHBIMU
[I03HABATECIIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JACHCTBUAMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble JJoruueckue 1ecTBUS:
CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh, OMPENECIISTH LEIU IESITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTHKCHUS,

COOTHOCHUTbH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMM LIEJISIMU; UCIIOJIb30BaTh IPH
OCBOCHHWH 3HAHUU MTPUEMBI JIOTHYECKOTO MBIIIIEHUS — BBIJICJISATh XapAKTEPHBIE MPU3HAKH
MOHATHN M YCTaHABJIMWBATH UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIHUE MOHATHUS
JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB M SIBICHUI, BBIOMPATh OCHOBAHUS U KPUTCPHH JIISI
KJIacCU(PUKAIIMK BEIIECTB U XUMHUECKUX

peaKiui;

YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIC CBSI3U MEXKAY M3YYaEMbIMU SIBIICHUSIMH;
CTPOUTH JIOTUUECKUE PACCYXKICHHUS (MHIYKTHBHBIC, ACAYKTHBHBIC, II0 AHAJIOTHM),
BBISIBIISITh  3aKOHOMEPHOCTH W MNPOTUBOPEYUS B PACCMATPUBACMBIX SIBIICHUSX,
dbopMynupoBaTh BBIBOJBI M 3aKIIOYEHHUS; TMPUMEHATH B IIpOIlecCe ITO3HAHUS,
WCMOJIB3YEMBIE B XUMHUU CUMBOJIMYECKHUE
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(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC IPEACTABICHNUS — XUMUYECKUI 3HAK
(cuMBOJT) 7I€eMEHTa, XUMUYecKas (popmysa, ypaBHEHHE XUMHUYECKOW pEaKkUuu — IMpH
pelIeHNH y4eOHBIX MO3HABATENbHBIX M MPAKTHUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIE
MOJEIbHBIE TNPEICTABICHUSA JUISl BBISBICHHS XapaKTEpHBIX IPU3HAKOB H3Y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUI.

Ba3oBrble ucciienoBare/ibCKue 1eiicTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEILECTB U XUMHUECKUX PEAKLIH;
dopMynupoBaTh IeJW W 3a7a4d MCCIEJO0BAaHMS, HCIOJIb30BaTh IOCTaBJIEHHBIE U
CaMOCTOSATENIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (hOPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CY)KJICHHMI; BIIAJIETh HAaBBIKAMH CaMOCTOSITEJIbHOI'O IIJJAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opmynupoBaTh 0000IICHUS U
BBIBOAbl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABIAThH
00OCHOBaHHBIM OTYET O TMpojENaHHON paboTe; MPUOOpETaTh OMBIT YYEHUYECKOU
UCCJIEI0BATENBCKON U IIPOEKTHOM AEATEIBHOCTH,

HPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATEIBHOMY IIOUCKY METOJIOB PELICHMUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B ITO3HAHUS.

PabGora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUUHBIX HCTOYHUKAX HHGOPMALINH (HAYIHO-TIOMYJISIpHAs
JTUTEpaTypa XMMUYECKOTO COJEpIKaHUs, CIpaBOUYHbIE MocoOus, pecypcsl UHTepHeTa),
aHAIM3UPOBATh NH(POPMALIUIO PA3IIUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHUYECCKU
OLICHMBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUMBOCTH;, (HOpMYyIHpOBATH 3ampoChl U
MPUMEHSTH Pa3IMYHbIE METO/IBI PU TTOUCKE U OTOOpE
uHbopMaIi, HEOOXOAUMOM 71l BHITIOJHEHUS y4eOHBIX 3a/lay ONPEACTIEHHOTO THUIIA;

MPUOOPETATH OMBIT UCTIOIB30BAHNS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH M PAa3IUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSATETILHO  BBIOUPATh
ONTUMAaJIbHYI0 (pOopMY MpecTaBiIeHUS HHPOPMAITUU
(cxembl, TpaduKy, AUArpaMMBbI, TAOJIHIIBI, PUCYHKH U IPYTHE); UCIIOIH30BaTh HAYYHBIN
S3BIK B KAUECTBE CPEJICTBA MPHU PabOTE C XUMHUYECKOU
uH(pOpMaIeil: MPUMEHATh MEXNPEIMETHbIC (PU3MUECKHEe U MaTeMaTUIECKUE) 3HAKU U
CUMBOJIBI, (popMyIibl, a0OpEeBUATYpPbBI, HOMEHKIIATYPY; UCIIOIB30BaTh U MPEOOPA30BHIBATD
3HAaKOBO-CHMBOJIMUYECKUE CPECTBA HATJISITHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE IeUCTBUSA:
3aJaBaTb BOIIPOCHI I10 CYIICCTBY 06cy>1<z[aeMoﬁ TEMBbBI B XO04€ AUaJiora
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W/WIM  JUCKYCCUM, BBICKAa3bIBaTh UJEU, (QOPMYyIHUpPOBaTh CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINTOJIHEHUS MPEIVIOKEHHON 3a7adyM; BBICTYNATh C Mpe3eHTaluen
pPE3yAbTAaTOB IIO3HABATEIBHON JACATEIBHOCTH, IOJYYEHHBIX CAMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUH XHMHYECKOIO JKCIIEPUMEHTA,
MPaKTUYECKON pabOThl MO MCCIAEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peajau3aluu
yuyeOHOro mnpoekta u (HOpPMYIMPOBATH BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHBIX
MCCJIEeI0BaHUN MyTEM COTIJIaCOBAaHUA MO3ULIUNA B X0JI€ OOCYKIeHUsI U 0OMEHa MHEHUSIMHU.

PerynsiTuBHbIE YyHMBEPCAJbHbIC Y4eOHbIE T€UCTBHUS CaMOCTOSATEILHO
IUTAHUPOBATh U OCYHIIECTBJISITh ~ CBOIO MO3HABATENbHYIO JEATEIbHOCTD,
onpenenss e€ 1eu U 3a1a4i, KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTHPOBATH MPEAJIaraeMblil alTOPUTM ACHCTBUI MPU BBIMOJIHEHUU YUYE€OHBIX U
UCCIIeI0BaTENbCKUX 3a]1a4, BBIOMpaTh Hanbosee 3QpeKTUBHBINA CIIOCOO UX pEeLIeHUs C
y4€TOM TOJTyYEeHHsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUYECKUX PEAKIHSIX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CaMOAaHaIN3a U

CaMOOILCHKH.

INPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:
c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAYYHOUN KapTHHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJICHUIN MPUPOJIBI, B JOPMUPOBAHUU
MBIIIJICHUS. ¥ KyJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATBFHON IPaMOTHOCTH, HEOOXOIUMON
JUISL PEIICHUs] TPAKTUYECKUX 3a/lad U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBI0 M TPUPOJHOUN Cpee; BIAJACHHE CUCTEMOW XMMHUYECKUX 3HAHWH,
KOTOpasl BKJIFOYAET: OCHOBOIIOJIATrA0III1e
MOHSTHS (XUMUYECKUI SJIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa aToMa, MOJIeKyJIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas hopmMyia
(pa3BEépHyTas U COKpaI€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM,
YIIACPOAHBINA CKeNeT, PyHKIMOHATbHAS TPYIINa, PaAUKa, U30MEPHsI, U30MEPHI,
TOMOJIOTHYECKHN Psii, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI U A30TCOACPKALLNE
COEMHEHUSI, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS OPTaHUYECKUX BellecTB A.M.
BytnepoBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA
S3bIK XUMHUH; MUPOBO33PECHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE IOHMMaHHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DAKTOJIOTMYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM UCMOJIb30BaHNUN BaXKHEHIITUX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN AESTEIbHOCTH YEIIOBEKA;
chOpMUPOBAHHOCTh  yMEHUU BBISBJISITH  XAPAKTEPHBIE MPU3HAKU
TTOHSITHH,
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YCTaHAaBJIMBaTh WX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIHME IIOHATHUS  IPH
ONMCAaHWM COCTaBa, CTPOEHHUs M NPEBPAIICHUNA OpPraHUYECKUX COCIUHECHMM;
c(OpMHPOBAHHOCTh YMEHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) (HOpMya OpraHUYECKUX
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX PpEAKUHM, H3rOTABIMBATH MOJEIU MOJIEKYI
OpPraHWYECKUX BELIECTB IS WIUTIOCTPALMU UX XUMHYECKOTO U

MPOCTPAHCTBEHHOIO  CTPOEHMS;  CPOPMHUPOBAHHOCTH  YMEHUM  yCTaHABIMBATb
IPUHAJIE)KHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB MO MX COCTaBY U CTPOEHUIO K
OnpefieIEHHOMY  KJIacCy/Tpynmne  coeAuHeHui  (YrjaeBOAOpOIbl,  KUCIOPOA U
a30TCoJIepKaIllUe COEIUHEHHUS, BBICOKOMOJEKYJISAPHbIE COEIMHEHHMS), JlaBaThb UM
Ha3BaHus 1o cucrematuyeckoi Homenkiarype (IUPAC), a taxxkxe mnNpuBOAUTH
TpUBUAJIbHbIE HA3BAHMS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUIIEH,
aleTWICH, OSTUJICHTJIMKONb, TJUIEpUH, ¢GeHon, GopManpaerua, aleTalbIeru,
MypaBbUHAsl KUCJIOTA, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIOTA,
TNII0K03a, (pyKTO3a, Kpaxmal, UEeII0NI03a, [HIHMH); C)OPMUPOBAHHOCTh YMEHUS
ONPENENATh BUABl XUMHUECKOMN CBS3U B OPraHUYECKHUX

COCIUHEHMSIX (OJMHApHBIE U KpaTHbIE); CPOPMUPOBAHHOCTH YMEHHUS HPUMEHSTH
HIOJIO’KEHUS TEOPUHU CTPOEHHUs oprannyeckux Beuiects A.M. Bytieposa aiis 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA M CTPOCHUS; 3aKOH COXPAaHEHUS MAaCChI
BEIIEeCTB; COPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKHUE
"

XMMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX
BeIecTB (METaH, dTaH, STWICH, IPOIIWICH, alleTUIIeH, OyTtanueH-1,3, metundyranuenl,3,
OEH30J, METaHOJI, JTaHOJ], OSTWICHIVIMKONb, TJULEPUH, (EHOJ, aleTalbIeru/,
MypaBbHHasi M YKCYCHas KHCIJIOTBI, IVIFOKO3a, Kpaxmal, LEJUIFJIO3a, aMHUHOYKCYCHAas
KHCJIOTA), WJUIFOCTPUPOBAaTh T'€HETHUYECKYI0 CBA3b MEXAY HUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XWMUYECKUX PEAKIUNA C UCHOJIb30BAHHEM CTPYKTYPHBIX (HOpMYII,;
c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKH YTIIEBOAOPOTHOTO

ChIpbsi (He(Th, MPUPOITHBIA Ta3, YroOjhb), CIOCOOBI UX MEPEPadOTKH M MPAKTUIECKOE
IPUMEHEHUE TMPOJAYKTOB MepepadoTKH; C(HOPMHUPOBAHHOCTH YMEHHMH MPOBOJIUTH
BBIUMCIICHHUA 1O XMMHYECKHMM YPaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOTO
BEILECTBA WIH ITPOJIYKTa PEAKIUH [10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
MCXO/IHBIX BEIIECTB WJIM MPOJIYKTOB PEAKINH); CHOPMUPOBAHHOCTh YMEHUU BIAJETh
CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAyYHOI'O IMO3HAHMS, UCIIOJIb3YEMBIX B XUMUU
IpU M3YYEHHHM BEIIECTB M XHMHUYECKUX SABJICHHM (HaOJIIOJeHuEe, U3MEpEeHue,
AKCIIEPUMEHT, MOJEIUPOBAHUE), MCIOJb30BATh CUCTEMHBIE XMMHUYECKHE 3HAHMS IS
IIPUHATHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTyalllAX, CBSI3aHHBIX C BEIICCTBAMH U
UX TpPUMEHEHUEM; CPOPMUPOBAHHOCTh YMEHHUH COOJIOJaTh IpaBuia IOJIb30BaHUS
XUMHYECKOU TOCYA0M U 1a00paTOpHBIM 000PYIOBAHHUEM, @ TAK)KE IPAaBHIIa OOpaIleHUs
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C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBIMOJHEHUIO JA0OPaTOPHBIX
XAMHYECKUX OIBITOB;, CPOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U  BBITIOJHATH
XUMUYECKUI JKCIIEpUMEHT (MpEeBpallleHus] OPraHUYECKUX BEIECTB MPU HarpeBaHUH,
MOJTyYeHHE ATUJICHA U U3YYCHHUE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKIIUU OPTraHHUYEeCKUX
BEILIECTB, JICHATypalus O€JNKOB MpU HAarpeBaHUM, IIBETHBIE peaKUuu OEIKOB) B
COOTBETCTBUM C IPaBUJIaAMU TEXHUKH 0€30MaCHOCTH MpU OOPAIICHUU C BEIICCTBAMU U
7a00paToOpHBIM  OOOpYJIOBaHUEM,  MPEACTaBIATH  PE3YJAbTAaThl  XHUMHUYECKOTO
JKcepuMeHTa B ¢GOpMe 3aluCHd  YPaBHEHHM COOTBETCTBYIOIIMX PpEAKIUA U

(dbopMyITUpPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YIHTATOB;
chOpMUPOBAHHOCTh ~ YMEHUM  KPUTHUYECKU  aAHAIM3UPOBATH  XUMHYECKYIO
nH()OpMaIINIO, TOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeJICTBA MAacCOBOM MH(MOpMaInH,
NutepHer u apyrux); cOpMUPOBAHHOCTh YMEHHM COOJIO/IaTh MPaBUIa SKOJIOTHYECKH

11eJ1€C000pa3HOT0

MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>Karolel MpUPOIHON Cpebl, 0CO3HABATH OMACHOCTH BO3CHCTBHS Ha KUBBIC
OpraHU3MBbI ONPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMas cMbIc nokasatesns [1JIK,
MOSICHATH Ha MPUMEpax CrocoObl YMEHBIIIEHUS U TIPEIOTBPAILICHUS UX BPEAHOTO
BO3/ICHCTBUS Ha OPTraHM3M YeJIOBEKa; /ISl O0yUYaIOIIUXCSl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 37J0POBbSI: YMEHUE MIPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJ1aX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHH; IJIs1 CIETIBIX U CIAa0O0BUISIIINX
oOy4Jaromuxcs: yMEeHHE UCII0JIb30BaTh pelbepHO

TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

11 KUIIACC
[IpeamerHble pe3ynbpTaThl OCBOCHUSA Kypca «OOImas W HeopraHWyecKas XUMUS»

OTpa)XaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOU COCTABJISAIOLIEH

€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMMHUH B IIO3HAHWUU SIBIICHUW NPUPOJBI, B
dbopMHUpPOBAaHUN  MBIIUICHHUS | KYJIbTYpbl JUYHOCTH, €€

(GYHKITMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJTsT PEIICHHS TIPAKTHUIECKIX

3a/1a4 U SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpele; BIaJ€HUEe CUCTEMON XUMUYECKUX 3HAHHUM, KOTOPask BKIIFOYAET:
OCHOBOITOJIATAIONIHE MOHATHS (XUMHUYSCKHH dJIEMEHT, aTOM, U30TOII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIU ATOMOB,  HOH, MOJIEKYyJia, MOJIb, MOJISIPDHBIA  00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBA3b
(KoBaneHTHasl, MOHHAs, METAJUTMYECKasl, BOJOPOAHAS ), KpUCTAJUIMUECKas pelETKa,
THUTIBI XUMUYECKUX PEAKIUI, PACTBOP, JICKTPOJIUTHI, HEATEKTPOIIUTBHI,
3NEKTPOJIUTHYECKAS TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKOU peakiuu, XUMHUYECKOE PaBHOBECHE); TEOpUHU u
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3aKOHBI (Teopust 3JIEKTPOIUTHUECKOU JHACCOLIMALINN, IEPUOANYECKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUS MACChl BEILIECTB, 3aKOH COXPAHEHUS U
MIpEBpAIEHUS SHEPTUU MIPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOINYECKUIMA
SI3bIK XUMUH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIINE B OCHOBE TIOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTUYECKUE CBEICHUSI O
CBOMCTBaX, COCTaBe, MOJYYCHUHU U OE30MaCHOM UCTOJIb30BAaHUN BaXKHEHIITUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JAEATEILHOCTH YEIOBEKA;
c(hOopMUPOBAHHOCTH YMEHU U BBIABJISITh  XaPAKTEPHbBIE MIPU3HAKU

TIOHSITHH,

YCTAHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATH COOTBETCTBYIOIIME TMOHSATHUS  MpPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;
chOpPMUPOBAHHOCTh ~ YMEHHUM  HCIOJB30BAaTh  XUMHUUECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS dbopmyn BEIIECTB U YpPaBHEHUN XUMHYECKUX
peakiuii, cucremarnueckyro HoMeHkaIaTtypy (IUPAC) u tpuBuanbHbie Ha3BaHUs
OT/ICJIbHBIX HEOPTAaHWYECKUX BEIIECTB (YrapHbIi ra3, yrieKucibli ra3, aMMHuax,
raméHasi uU3BeCTh, HEraléHas U3BeCTh, MUThEBAsI CO/la, TUPUT U JIPYTUE);
c(hOpMHUPOBAHHOCTh YMEHHH OINPEAENIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX PJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3H
(KOBaJI€HTHAas, HMOHHaH, MeTaJUIM4ecKas, BOIJOPOIHAs) B
COEMHEHUSX, THUI KPUCTAJUIMYECKOMN PEMIETKN KOHKPETHOTO BEILIECTBA
(aToMHas1, MOJIEKYJISIpHAs,, MOHHASI, METAJJIMYECKAs ), XapaKTep CPe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSTUHEHUM; CHOPMUPOBAHHOCTh YMEHUH YCTaHABIUBATh
NPUHAJIE)KHOCTh HEOPTaHUUYECKUX BEUIECTB 110 UX COCTABY K OMPEACIEHHOMY
KJIaCCy/TPyIINe COeUHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCHIBI,
OCHOBaHHUS, KUCJIOThI, aM(pOTEPHBIE TUAPOKCHIBI, COJIN); CHOPMUPOBAHHOCTh YMEHHIA
pacKpbIBaTh CMBICI NIEpUoIndecKoro 3akoHa [[.11. MenaeneeBa u JeMOHCTPUPOBATH
€r0 CUCTEMATU3HUPYIONTYIO0, O0BICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;
c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHUX 371eMeHTOB 1—4 nepuonos llepruoanueckoil CUCTEMBI XUMUYECKHUX
atemenToB [[.1. MeHeeeBa, UCTIONB3YsI MIOHATHS «S-, P-, 0-2JICKTPOHHBIE OPOHUTAIIHY,
«QHEPTeTUYECKUE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH T10 MEPUOIAM U TPYyIIIaM
[Tepnoauueckoit cucteMbl XuMu4eckux 3nemeHToB [[.1. Menneneena;
c(hOpMHUPOBAHHOCTH YMEHHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUIECCKUE
CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB,  IOJITBEPKAATh
CyIIECTBOBAHHE T'€HETHYECKOU CBSI3H MEXKITY HEOPraHUYECKUMU
BEIIIECTBAMU C MOMOIIBK YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKNX PEAKIUN;
c(hOpMUPOBAHHOCTh  yMEHUS KJIaCCU(ULIUPOBATD XUMHYECKHE
peakuuu
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[0 Pa3jIMYHbIM MpHU3HAKaM (YUCIYy M COCTaBY pEarupyrouiux BEIIECTB, TEIJIOBOMY
ahdekTy peakiuu, HW3MEHECHHMIO CTENEHEW OKUCICHHUS DJJIEMEHTOB, OOpPaTUMOCTHU
peakluy, Y4acTHIO KaTalu3aTopa); chOpMUPOBAHHOCTh YMEHUN COCTABIATh YpaBHEHUS
PEaKLUi pa3IuyHbIX TUIIOB,
MOJIHBIE U COKpAUIEHHBIE YPABHEHUSI PeaKIUii HOHHOTO 0OMEHa, YUUThIBasA YCIOBUS, MpPU
KOTOPBIX 3TH PEAKIUHU UAYT 0 KOHIIA;
c(hOpMHPOBAHHOCTh  YMEHUU IPOBOAUTH PEAKUUH, MOATBEPKAAIOLIUE
KayeCTBEHHBII COCTaB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
NyTEM MOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;
c(OPMHUPOBAHHOCTh  YMEHUH pacKpbIBaTh CYUIHOCTb OKHCJIHMTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOr0 OajaHca 3THX
pEeaKLHnii;
c(hOpPMHPOBAHHOCTh YMEHUMN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU

peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS B
3aBUCUMOCTU OT BHEMIHero Bo3aercTus (mpuniun Jle [larense); chopMupoBaHHOCTh
YMEHHH XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JIeKAI1e

B OCHOBE IMPOMBIIUICHHOTO TIOJIYYEHHUS] CEPHOM KHUCIOThl, aMMHUaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIIUNAX U IKOJIOTUYECKHUX
npoOsieMax XHMHUYECKOTO0 MPOU3BOJICTBA; CPOPMUPOBAHHOCTH YMEHHUM MPOBOIUTH
BBIYKCIICHUSI C HUCIIOJIb30BAHUEM TMOHATHUS «MAaccoBasi [10JSl BEIIECTBA B PacTBOPER,
00BEMHBIX OTHOIIECHUH Ta30B MPU XUMHUUYECKUX PEAKIIUAX, MACChI BEIIECTBA WM 00bEMA
ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU O0BEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3P (eKTa peakiuu Ha OCHOBE 3aKOHOB
COXPaHEHUS MAaCChI BEIIECTB, MPEBPAICHUS K COXPAHEHHS SHEPTUU; CHOPMHUPOBAHHOCTH
yMEHUH CcOO0aTh MpaBWia TMOJIb30BAHMS XMMHUUYECKOW MOCYION M J1ab0paTOpHBIM
o0opyZOBaHMEM, a TaKXKe TNpaBHiia OOpalleHUsT C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA ~ TI0O  BBITIOJIHEHHWIO  JTAOOPATOpPHBIX ~ XUMHYECKHX  OIMBITOB;
c(hOpMHUPOBAHHOCTh YMEHHWI IUIAHHPOBATH U BBIOJHITH XUMHYECKUN HKCIIEPUMEHT
(pa3nokeHue Mmepokcuaa BOJAOPOAA B MPUCYTCTBUM KaTadu3aTopa, ONPEACICHUE CPEIbI
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHIWKATOPA, BIMSHUE PA3THUYHBIX
(aKkTOpOB HA CKOPOCTh XUMUYECKON PEaKITuH, PEaKIIM HOHHOTO 0OMEHA, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHUA-aHHOHBI, HA KATHOH aMMOHUS, PEIICHHE
AKCHEPUMEHTABHBIX 3a7a4 1Mo TeMaMm «Metaibsl» u «HeMeraniab») B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPU OOpAIEHUH C BELIECTBAMHU U JaOOpPaTOPHBIM
000py/I0BaHUEM, MPEJCTABIATh PE3YJIbTAThl XUMHYECKOTO HJKCIIEpUMEHTa B (opme
3allMCH YPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUN U

dbopmMynupoBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTATOB; CHOPMHUPOBAHHOCTH YMEHUM
KPUTUYECKHU aHAIM3UPOBATh XUMUYECKYIO
uH(opMmaiuio, NOJIy4a€MYI0 M3  pa3HbIX HCTOYHHUKOB (CpeACTBa  MacCOBOM
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KOMMYHUKaluu, MHTEpHET U Ipyrux); chOpMUPOBAaHHOCTh YMEHUU COOII01aTh MPaBUiia
HKOJIOTMYECKH LEJIECO00Pa3HOro NOBEACHUS B OBITY U TPYJIOBOM AESITENIBHOCTH B LIETAX
COXpPAaHEHMsI CBOETO 3J0POBbSI M OKpPYXAIOWIEW MPUPOJHONM CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHW3MBbl OIPENECIEHHBIX BEIIECTB, MOHUMAs
cmpicnt nokazarens [IJIK, nosicHaTe  Ha mnpumepax cHnocoObl YMEHBIIEHHUS W
MPEIOTBPAICHHS KX BPETHOTO BO3ICHCTBUSI HA OPTaHU3M YEJIOBEKA; 1Jisl 00y4YaromuXCcs
C OIrpaHUYEHHBIMH BO3MOKHOCTSIMU 37]0POBbS: YMEHHUE IPUMEHSATH 3HaHHUS 00 OCHOBHBIX
JNOCTYNHBIX METOJAX IO3HAHMS BEIIECTB M XMUMHUYECKHX SBJICHUMN; Ui CIENBIX M
C1a00BUIAIMX 00YYAIOIIMXCS: YMEHUE UCTIONB30BATh peabeHO

TOUEUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns ans 3anucu XuMuyeckux GopMyit.
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TEMATHYECKOE

INJIAHUPOBAHUE
10 KJIACC
HaumenoBaunue
Ne KomuuecTBo OCHOBHBIE BUIII NEATEIHHOCTH
pa3aeyioB U TEM [IporpamMmMHOE coaepkaHue
/11 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1

IIpenmer
OpraHUYECKOU
xuMuu. Teopus
CTPOCHUS
OpraHu4eCKUX
coequHeHnii A.M.
bytneposa

3

[Ipenmer oprannyeckon XuMuu: eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE

B MOJIYYEHUH HOBBIX BEILIECTB U
MaTepualioB. Teopust CTpOCHUA
OpraHuYecKux coequHeHuii A.M.
bytiepoBa, €€ OCHOBHBIE TIOJIOKEHHS.
CrpyktypHbIe (OPMYJIIBI OPTaHUUECKUX
BeniecTB. ['oMororus, usomepusi.
XUMHYECKas CBSI3b B OPTaHUYECKHUX
COCIMHCHUSX: KPATHBIE CBS3U, G- U TT-
CBSI3HU.

[IpencraBnenne o  KiIaccHpHUKAIIUU
OpraHU4YeCKuX BemecTB. HoMmeHknarypa
OpPraHUYECKUX COCJIMHEHU I
(cuctematuueckasi) ¥ TPUBHAIbHBIC
Ha3BaHUS BAXHEUIIMX MPEACTABUTENIEH
KJIAaCCOB OPraHu4YEeCKUX BEILIECTB.
JKCIepUMEHTAIbHbIE MeTOAbI

PackpriBaTh CMBICT H3y4aeMbIX
MOHSATUHN (BBIABJIATh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh OJIOKEHUS] TEOPUH
CTPOEHHSI OPTaHUYECKUX BEIIECTB

A. M. bytnepoBa st 00bSICHEHUS
3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) POopMyIT OpraHUuYECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.
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U3YYeHU
NpeBpalleHni:

BEIIECTB

U

Hux

PackpsiBaTh posib OPraHM4ECKON XUMUU
B IIPUPOJE, XapaKTEPU30BATH €€
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O JlemoHCTpamuu:
O 03HaKOMJICHHE ¢ oOpasiamu

OpPraHWYECKUX BEIIECTB U MaTepHaiaMu
Ha UX OCHOBE;

O OTIBITHI 110 TIPEBPAIICHUIO
OpraHUYECKHUX BEIIECCTB IMPU HATPECBAHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

O JlabopaTopHbie onbIThHI:
MOJEIUPOBAHUE  MOJIEKYJI
OPraHUYECKUX BEILIECTB

3HAYEHHE B JKU3HU 4YEJIOBEKa,
WJUTIOCTPUPOBATH CBA3b C IPYTUMHU
HayKaMH.

HaOmronats 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Uroro no pazneny

Paznea 2. YrieBogopoasbl

2.1

[IpenenvHbIE
YTJIEBOAOPOIbI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKHUH psAa. MeTaH U 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3UYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelIEHUs U TOPEHUs),
HaXO0XJECHUE B MIPUPOJE, TOTyYCHUE U

IIPUMEHEHHE

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTHH (BBIABISITH UX
XapaKTepHbIC TPU3HAKH ),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUSA TPU ONUMCAHUH COCTAaBa,
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2.2

HenpenenvHbie
YIJII€BOJOPOIBI:
AJIKEHBI, aJIKaINCHBI,

AJIKMHBI

AJIKEHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAL. DTHIICH —

IIPOCTEUIIINN IPEACTABUTEID AIIKEHOB:

COCTaB, XUMUYECKOE CTPOCHUE,
du3znuecKkre 1 XuMUYeCKrue CBOMCTBA
(peakuuu rupUpPOBaAHUS,
rajoreHUpOBaHUs, THIPATALIUH,

CTPOCHUS U IIPEBPALLCHUN
OPTraHUYECKUX COCTMHEHUN.
Hcronp30BaTh XUMUYECKYH0 CUMBOJIUKY
JUISl COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpAILEHHOMN) POpPMYIT OpraHUuYECKUX
BEILIECTB.

VYcraHaBnuBaTh MIPUHAJIEXKHOCTh
BEILIECTB K ONPEIEICHHOMY KJIaccy
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OKHUCIICHUSI ¥ TIOJIUMEPU3ALIIH )
HAXOXJICHHE B IPUPOJIE, TTOTYUEHUE U
IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNIO0yTaaueH-1,3, XuMuyeckoe
CTPOCHHE, PEAKIIUS MOJTUMEPU3AIIH,
npUMeHeHHe (151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHbI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIU I
MIPEJICTaBUTEN b AJIKUHOB: COCTAB,
XUMHUYECKOE CTpOoeHUE, PU3HUECKUe U
XUMHUYECKHE CBOMCTBA (PeaKkiiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHMS,
TUJIpaTali TOPEHUs ), HAX0XKJICHUE B
MpUPOJIE, OTYUYCHUE U PUMEHECHHUE

2.3

ApomaTtuueckue
YTI€BOAOPOIBI

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSCHHUE MOJICKYII,
bU3uYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakiuy raJoreHUpOBAHUS U
HUTPOBAHUSA), TTIOTyYCHHE H
npuMeHeHne. Biausaue OeH301a Ha
opraHu3M 4enoBeka. [ eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YTJIICBOAOPOA0B I10 COCTABY U CTPOCHMUIO,
Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTJICNIbHBIX MPEJICTaBUTEIEH
yII€BOAOPO/IOB.

OrnpeaensiTh BUJIbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX yTIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
pEeaKMOHHOM CTIOCOOHOCTH
yIIEBOAOPOIOB OT KPAaTHOCTHU
KOBaJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MIPEJICTaBUTEIICH pa3IMUHbBIX KJIACCOB
YTJI€BOJIOPOIOB (ME€TaHa, 3TaHa,
STUIJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOIaMH U MOJTBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIMNX XUMUUYECKUX
PEAKIMHI C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (OPMYIL.
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2.4

IIpuponusie
UCTOYHUKHU
yIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HETAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
katanuTudeckuil). IIpoaykTol
nepepaboTKu HePTH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTH U B OBITY.
KamenHslii yrosib 1 NpoayKThl €ro
nepepaboTKH.

JKCNepUMEeHTATbHbIE

MeTO/bI H3y4YeHHs BelleCTB M

HUX MPeBPALICHUM:

O JleMoHCTpanuu:
O kosutekuun «HepTe» u «Yromby;

d BUAeopparMeHT «BynkaHu3anus

PE3UHBIY.
0 JTaGopaTopHBIC OIBITHI:
O Ka4EeCTBEHHOE  OIpENICIICHHUE

yriaepoaa u
OpraHUYECKUX BEIIECTBAX;

BOZIOpOAA B

d O3HaKoMJIeHHE ¢ oOpaslamu
macTMacce, KayuyykoB W pe3unsl; [
MOJEIHPOBAHUE MOJIEKYI

yIJIEBOAOPOJIOB "

Xapakrepu3oBaTb UCTOYHUKU
YIIEBOAOPOIHOTO ChIpbs (HEPTH,
IPUPOAHBIN T'a3, yroJib), CHOCOOBI UX
nepepadoTKU U MPaKTHUYECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — MPOBEJCHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHbBIE OMBITHI U
paKkTUYecKue paboThl).

CnenoBath npaBuiiaM 0€30TMaCHOM
paboTHI B Ta0OpaTOpUU TIPU
UCTIOJIb30BAaHUHM XUMUYIECKOU TTOCYIBI U
00OopyIOBaHUS, a TAKXKE TPaBUIaM
oOpaleHus ¢ BEIeCTBaMH B
COOTBETCTBHH C HHCTPYKITUSIMHU
BBITTOJTHCHUS Ta0OPATOPHBIX OIBITOB U
MPAaKTHYECKUX paOOT 10 MOTYICHUIO U
U3YYCHHUIO OPTaHUYECKUX BEIICCTB.
[IpencraBnarh pe3yabTaThl
AKCIIepUMEHTa B (hopMe 3ammcu
YpaBHEHHUI COOTBETCTBYIOIIUX
peakuuii  JeiaTh BRIBOJBI HA UX
ocHoBe. [IpoBOAWTH BRIUMCICHUS IS
OTIpEICIICHHSI MOJIEKYIISIPHON (hOPMYJTBI
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rajoreHONPOU3BOIHBIX. d
[Ipaktuueckue padboOTHI:

Ne 1. Ilonydenue 3TriIEHA U U3YUEHUE €TO
CBOWCTB.

OpPraHWYECKOTrO BEIIECTBA, IO
YPaBHEHUIO XUMHUUYECKOWU PEAKIINH.
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O PacuéTHble 3anaum:

O ONpENIEIICHUE MOJIEKYJIAPHON
dbopMyJTbl OpraHUYECcKOro BelecTBa
10 MACCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;

O Pacy€Thl O YPaBHEHHIO
XUMHUYECKON PEAKIIUU

CamMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIBHYIO
JeSATEeNbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NesATeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kucjsopoacoaepsxamnue oprannyeckne coeMHeHust
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3.1

Cnouptel. @eHon

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI ¥ ATAHOJI, XMMHUYECKOE
cTpoeHue, GU3NIeCKUe U XUMUIECKHE
CBOMCTBA (peaKIMU ¢ AKTUBHBIMU
METaJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHeHnue. Bogopogxas
CBsA3b. DU3HOTOrNYecKoe ASHUCTBHUE
METAaHOJIa ¥ 3TAHOJIa HAa OPraHu3M
YyeJIoBeKa.

MHOroaToMHbIE€ CIIUPTHI:
STUJICHTJIUKOJb U TJIMIEPHUH,
XUMHUYECKOE CTpOoeHUe, PU3HIECKUe U
XUMHUYECKHE CBONCTBA (B3aMMOJICHCTBIE
CO IIEJIOYHBIMHM METaJIJaMH,
KaueCTBEHHAs peaKkiusl Ha
MHOTOAQTOMHBIE€ CITUPTHI).
dusnonornyeckoe AeCTBUE HA
opra"usMm 4yenoBeka. [[pumenenue
TJIMLEPUHA U STHJICHTJIMKOJIS.

PackpbIBaTh CMBICI U3y4aeMbIX
HOHSTUH (BBISBIATH UX

XapaKTepHbIe MPU3HAKN),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHS TPU ONMCAHUU COCTaBa,
CTPOEHUS U NIPEeBpAILLEHUN
OpPraHUYECKUX COCTUHEHHI.
Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUTSI COCTABIICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOI) (hOopMysT OpraHM4eCKUX
BEIIIECTB.

YcTaHaBnuBaTh NPUHAIEKHOCTD
BEIIECTB K OIPEEICHHOMY KIIacCy

IO COCTaBY U CTPOEHUIO, HA3bIBaTh X
[0 CUCTEMAaTUYECKOI HOMEHKJIATYpE;
IPUBOAUTH TPUBHAJIbHBIE Ha3BaHUS

®enoi. CTpoeHHE MOJIEKYJIbI,
bU3UIECKHE U XUMHUIECCKHC
cBoiicTBa eHoIa. TOKCHYHOCTH
denoina, ero GU3NOIOrUIECKOE
JICCTBUE HAa OPTaHU3M YeJIOBEKa.
[Ipumenenue denosna

OTJEJIBHBIX MPEACTABUTEIEH
KUCJIOPOJACOAEPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUEe U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
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3.2

ATbJIETUIBL.
KapOoHOBbIE KHCIIOTHI.
CrnosxHble 3pupbl

Anpaerunipl: GopManbaerua u
areTaNbICTUI, XHMUYECKOE CTPOCHUE,
(bu3HUecKre 1 XUMUIECKHAE CBOKCTBA
(peakuu OKMCIICHUS U BOCCTAaHOBJICHHS,
KauyeCTBEHHBIE PEAKIUH ), IOJTyUEHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC TIPE/ICTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCyCHAs
KHUCJIOTa, XUMUYIECKOE CTPOCHUE,
bu3HUeCKre ¥ XUMUYCCKHUE CBOKCTBA
(oO1Iue CBOMCTBA KUCIIOT, PEAKIIUS
sTepuUKalMN), TOTYYCHHUE U
npuMeHeHne. CTeapruHOBast U OJEMHOBAs
KHUCIIOTHI KaK MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KUCJIOT. Mblla KaKk COJu
BBICIIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIEeE JICHCTBHE.

Crnoxxnblie 3¢UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CIOXHBIX 3GUpOB. KHUPBI Kak

CIOCOOBI MOJTYYEHHUS] TUITUYHBIX
MPEICTABUTEIIEN PA3JIUYHBIX KJIACCOB
KUCIIOPOACOJEPKAIIMX COCTUHEHUN
(MeTaHoONa, 3TaHOJIA, TJIUILIEPUHA,
dbenona, hbopmanbaeruia,
aleTaIbIEeTUAa, YKCYCHOU KUCIIOTHI,
IJIFOKO3bI, Caxapo3bl, Kpaxmala,
[E€JUTIOJIO3bI ); BBISIBIIATH TEHETHUECKYIO
CBSI3b MEXKY HUMU U TTOJATBEPKIATH €€
HaJIMYKU€ YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUUYECKUX
pPEaKLnii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHUE U IPUMEHEHUE KUPOB,
XapakTepu30BaTh UX 3HAYCHHUE JJIs
KU3HEACIATEIbHOCTH OPraHUu3MOB.
Oco3HaBaTh ONACHOCTH BO3AECHCTBUS
Ha JKMBBIE OPTAaHU3MBbI OIIPEAECIEHHBIX
OpraHUYEeCKUX BELIECTB, MOACHATh Ha
pUMepax CoCcOObl YMEHBIICHUS

IIPOU3BOJAHBIE MIULEPHUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ UaApOIu3 )KUpOB
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3.3

YriaeBoasl

VYrieBoabl: cocTaB, KilaccupuKanus
yIieBOJI0B (MOHO-, TU- U
nosucaxapubl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHU.I:
OCOOCHHOCTU CTPOCHUS MOJICKYJIbI,
dbu3nYecKre 1 XUMHUYECKHUE CBOICTBA
TJTFOKO3BI (B3aMMOCHCTBHE C
ruapokcugom meau(ll), okucnenue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctanoBneHuUE,

OpOKeHUe TITFOKO3bI), HAX0XKICHUE B
IPUPOJIE, MPUMEHEHHUE TIIFOKO3BI,
Ouosoruyeckas poib B
KU3HENIEATEILHOCTH OpraHu3ma
yenoBeka. dorocunTte3. Dpykrosza Kak
U30MEp TITIOKO3bI.

Caxapo3a — MPEJICTAaBUTE b
JUCaXapuioB, THAPOJIHU3  CaXaposbl,
HAXOXKJICHHE B MPUPOJIE€ U MPUMEHEHUE.
Kpaxman u neminono3a Kak OpUPOIHBIE
NOJIMMEPBI:  CTPOEHHE Kpaxmana U
IEJUTIONO3bI, PU3NUYECKUE U XUMUICCKUE

CBOMCTBA Kpaxmainia (runponus,
KaueCTBEHHAss peakiusi C  HOJOM).
IKCNepUMEHTAIbHbIE MeTObI

Y TIPEJI0TBPAILICHHUS UX BPEIHOTO
BO3/CHCTBHSI HA OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/ICHNE U OTIMCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (J1Ta00PAaTOPHBIE OIBITHI U
paKkTU4YeCcKue paboThl).

CnenoBath npaBuiiaM 06€30MacHOM
paboThI B J1a0OpaTOpUH TMPHU
UCTIOJb30BAaHUHM XUMUYECKOU MTOCYIBI U
000pyAOBaHUs, a TAKKe MPaBUIaM
oOpallleHus C BeIECTBAMU B
COOTBETCTBHH C HHCTPYKLIUSIMU
BBITTOJTHEHUSI TAOOPATOPHBIX OINBITOB |
NPaKTUYECKUX paboT IO MOTyUYSHHIO U
U3yYCHHUIO OPTaHMYECKHX BEIIECTB.
[IpencTaBiasiTh pe3yabTaThI
IKCTIIEpPUMEHTA B (pOpMe 3aIucH
YPaBHEHUH COOTBETCTBYIOLIUX
peaxIuii u nenath BHIBOJBI HA UX
ocHoBe. [IpoBOAUTH BBHIYMCIACHUS IS
OIpeIeTICHUS] MOJIEKYIISIPHON (POPMYIIBI
OpPTaHWYECKOTrO BELIECTBA, IO
YPaBHEHUIO XUMHUYECKON PEeaKIInu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
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U3YYeHU
NpeBpaLleHni:

BEIIECTB

U

Hux

OCYHICCTBJIATH CBOIO ITO3HABATCIIBHYTO
ACATCIIbHOCTh, IPUHUMATL aKTUBHOC
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O JlaGopaTopHbI€ ONBITHI:

O FOpEHUE CIIUPTOB;

O B3aMMOJIEUCTBUE TIIMLEPUHA C
ruapokcugom meau(1l);

O KayeCTBEHHbIE peakuuu
aNbAETUA0B (OKHUCIEHHE aMMHUAYHBIM

pacTBOpoM  OKcuaa — cepedbpa U
TUAPOKCHUIOM

meau(1l));

O B3aMMOJICVCTBUE KpaxMmalia ¢
uonioM. O [Mpaktuueckue paboOTHI:

No 2. CgoiicTBa pacTBOpa YKCYCHOM

KHCJIOTHI.

O PacuétHrle 3agaun:

O OnpeeIeHUE MOJIEKYJIIPHOU
dbopMyJTbI OpraHUYECKOTO BEIIEeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB M 10 Macce
(00BEMY) IPOJTYKTOB CTOPAHUS;

d pacué€Thl 0 YPAaBHEHUIO
XUMHYECKOU peakiuu

y4acTue B IPYIIOBON yuyeOHOM
JEATEIIbHOCTU

Uroro no pazneny

13

Paznean 4. A30Tc0nep>1caume OPraHnvdeCKHUuEC COCAUHCHUA
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4.1

AMUWHBI.
AMWHOKUCIIOTHI.
benxn

AMMHBI: METUJIAMUH — IPOCTENIITUI
IIpECTaBUTEIb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PU3NYECKUE U
XUMHYECKUE CBOICTBA (peaKkiuu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBISBIIATh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBA3b, UCIIOIb30BATh
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C KMCJIOTaMH U TOPEHHUS), HAXOXKJCHUE B
PUPOJIE. AMMWHOKHCIOTBI KaK
aMdoTepHbIe OpraHUYeCKUEe COSTUHEHUS.
dusnyeckue M XHUMHUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonorunueckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupoaHbIE TOJIUMEPHI.
[TepBuyHas, BTOpuYHas U TpeTUUHAS
CTPYKTypa O0enKkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypaLusl, Ka4eCTBEHHbIC PEaKIIUU Ha
OEJIKH.

JKCcnepUMEeHTAJIbHbIE METOAbI

U3y4YeHHUs BeleCTB M UX
npeBpalleHn:

O JleMoHCTpanuu:

0 nenatyparmust O€JIKOB IPU HarpeBaHUM;

0 niBeTHBIC peakIuy OEIKOB

COOTBETCTBYIOIIHUE MTOHATHUSL TIPU
ONMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpamiéHHoM) (GopMyJT OpPraHMIECKUX
BEILIECTB.

OnpenensTe NTPUHAIICKHOCTD BEIIIECTB
K OMpPEACICHHOMY KJIacCy MO COCTaBy U
CTPOEHHIO, HAa3bIBaTh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIC HA3BAHUS
OTJIENIbHBIX MPE/ICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOCHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TAITUIHBIX
MIPECTABUTEIIEH a30TCOAEPKALINX
coeIMHEHUH (MeTUIaMHUHA, TJUIHHA,
OCJIKOB).

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIKOB;

MOSICHATH Ha IPUMEpax 3HaYCHUE
O€JIKOB ISl OpraHr3Ma 4YeJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamoCTOATENBHO INIAHUPOBATH U
OCYLIECTBJIATH CBOIO IIO3HABATEIIBHY IO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny 3

Pa3zned. 5. BbicokoMoJIeKyJJISIpHBbIE COeINHECHUS
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5.1

IInacTmaccel.
Kayuyku. Bomokna

OCHOBHBIE NTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCINHEHUI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEpPU3ALUN, CPENHSS
MoJsieKyysipHas Macca. OCHOBHBIE
METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHN — OJIMMEPU3ALINS U
nonukoHaeHcanus. Ilmactmaccst
(MOJMATUIIEH, TOJIUIPOIIHIIEH,
MOJIMBUHWIXJIOPUL, TIOJIUCTUPOIT).
HarypanbHbiil U cHHTETHYECKHE
Kay4yKH

(OyTaueHOBBIN, XJIOPOTIPEHOBBIN U
U30IPEHOBBIN). BoJOKHA: HaTypaIbHbIE

(XJI0MOK, MIEPCTh, MIENK), ICKYCCTBEHHBIE
(amreTaTHOE BOJIOKHO,

Brnagers usydaeMbIMA XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICII
M3y4YaeMbIX TTOHATUU U IPUMEHSTh 3TH
TOHSATHS IIPU ONMIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OPraHWYECKHUX BEILECTB,

JU1s1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIMKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (hOpMYIT
BEILIECTB U YPABHEHUM peaKIUi
MOJIMMEPU3ALMU U TIOJIUKOHACHCALIUH.
OnucelBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacnpocTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHUE

BHUCKO3a), CHHTETHYECKHUE (KallpoH U
JIaBCaH).

JKCcNepUMEHTAIbHbIE METO/IbI
HU3y4YeHUs BelleCTB U UX
NpeBpalleHn:

O JlemoHCcTpamuu:

O  o3HakomsieHue ¢  oOpasnamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayuyyKoB

B Pa3JIMYHBIX OTPACIIAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/Ibl TO3HAHUS — HAOII01aTh U
OMUCHIBATH JEMOHCTPAMOHHBII
HKCIIEPUMEHT
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Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KVIACC

No
m\it

HaumenoBanue
pa3zesoB U TeEM
y4eOHOro mpeIMeTa

KomnnuecTBO
YacoB

IIporpamMHOE conepxkanue

OcCHOBHBIC BUJIBI ACATCIBHOCTH
oOy4Jaromuxcs

Paznea 1. TeopeTruueckue oc

HOBBI XUMHUH

1.1

Ctpoenue aToMOB.
Ilepuonnueckuii
3aKOH U
ITepnonnueckas
cucreMa
XUMUAYECKUX
snementoB .M.
Menneneena

3

XUMHUYECKHUH DJIEMEHT. ATOM.

CocraB aToMa, U30TOIIHI.

DneKTpoHHAast 000I0YKa.
DHepreTuyecKue ypoBHH,

MOJAYpPOBHU. ATOMHBIE OpOHTANIH, S-,
p-, d-, f-amemenTs. OcobeHHOCTH
pacrpeneneHus 3JIeKTPOHOB 110
opOuTANISIM B aTOMaX MaJjbIX U
OOJIBIINX MEPUOOB. IIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[lepunoauueckuit 3aKOH U
[lepuoguyeckasi cucteMa XUMHUYECKUX
snemeHToB J[. 1. MenneneeBa. CBs3b
NEPUOJINYECKOTO 3aKOHA U
[lepnoandeckoil CUCTEMBI XUMUUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHUUYECKUX
DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEUIECTB MO rPpyImam u

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSTUHN (BBISBIISATh UX XapaKTEPHBIC
MPU3HAKH ), yCTAaHABIUBATh UX
B3aHMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYIO,
OOBSCHUTEBHYIO U MPOTHOCTHYECKYIO

byHKIUH.

XapakTepu30BaTh AICKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
37eMeHTOB 1—4 nepuoaos,
UCIIOJIb3YS MOHATHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIH,
sHEpreTHIecKkrue ypoBHU. OOBICHITH
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U
HX COCMHECHUH 10 MepHoJIaM 1
rpynmam [lepuoaudeckoil CHCTEMBI
J. 1. MenpaeneeBa
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nepuoaam. 3HaueHUE MNEPpUOAUICCKOTO
3aKOHa U CUCTEMbI XUMHUYCCKHUX
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sneMmeHToB J[.11. MeHneneeBa
B Pa3BUTUU HAYKHU.

BKCHepI/IMeHTaHLHLIe METOAbI
H3YyYCHUHA BEIIECTB 4| /0.4

npespamenunii: 0 JleMoncTpanuu:

Bunpr tabmun «llepuoanueckas cucrema

XUMHYCCKHX JJICMCHTOB

JI.1. MenpaeneeBay

1.2

CrtpoeHue BemecTna.
MHoroo06pasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUYECKas CBS3b.
Bujpl (koBasieHTHAs! HEMOJAPHAS U
NOJISIpHAS, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsA3U (OOMEHHBIN U
JOHOPHOAKIIENTOPHBIN). Bonoponnas
CBSI3b.

BanenTtHOCTS.
DIEeKTpOOTpUIATENBHOCTh. CTENEHB
oKkHcieHusA. KaTHOHBI 1 aHUOHBI.
BeniectBa MOJIEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSITHCTBA COCTAaBa BEILIECTBA.
THUIIBI KPUCTATUIMYECKUX PELIETOK U
CBOMCTBA BELIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonnuecTBeHHbIE

PackpbIBaTh CMBICIT H3y4aeMbIX
TOHATHH (BBIACISITh UX XapaKTCPHBIC
MPU3HAKK ) U IPUMEHSATD 3TH TIOHSTHSI
IIPU OMIMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, JJI1 OOBSICHEHUS OTJIEIbHBIX
(haKTOB M SBJICHUM.

OmnpenensiTe BUIbI XUMUYECKOHN CBS3H
(KOBaJICHTHOM, MIOHHOM,

METAJUIMYECKOM, BOJIOPOJHOM) B
COCIMHECHUSX; TUIl KPUCTAINIMYECKOU
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpeniensiTh BAJIGHTHOCTh U CTEIICHB
OKHUCJICHUSI XMMHUYECKHX DJIEMCHTOB B
COCIMHEHUSX Pa3IMYHOTO COCTaBA.
[IpoBOIUTE BHIUKCIICHUS

C UCITIOJIB30BAHUECM ITOHATHUA
«MaccoBas A0JI1 BEIICCTBA B
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XapaKTePUCTUKH PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B pacTBOPE).

pacTBOpe». BianeTs n3yyaemMbIMU
XUMUYECKUMU
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Knaccudukanus HEOPTraHUYECKUX
COCMHECHUM. Homenxiiatypa
HEOPraHUYECKUX BEIIECTB.
JKCNepUMEHTANbHbBIE MeTOAbI
U3yYCHUSA BeILIECTB " 170.4
NpeBpaLleHni:

O JleMoHCTpanuu:
0 Moaenu KpuCTalInueCKUX pelIeTok.
00 PacyéTHrble 3amaun:

O PacCUCThI C UCITOJIb30BAHUCM ITOHATHUA
«MacCoBas a0Jis1 paCTBOPCHHOI'O
BCHOICCTBA»

MOHATUSAMM.
OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEAKIUU OT PA3IUYHBIX
(bakTOpoB.

OnpenensaTe XapakTep CMELECHUS
XUMHUYECKOTO PaBHOBECUS B
3aBUCHMOCTHU OT BHEIIHETO
Bo3aeicTBUs (TpuHIMN Jle
[[Tarenbe). CocTaBAsATh ypaBHEHUS
pEeaKIil pa3IuYHbIX TUIIOB; MOJHbIE
Y COKpALIEHHbIE YPaBHEHUS peaKIui
MOHHOTO OOMEHa, YUUThIBas YCIOBHUS,
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1.3

XUMHAUYECKHUE
peakuuu

Xumnueckas peakius. Knaccuduxanms
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU
Y OPraHUYECKOM XUMHH. 3aKOH
COXpPAaHEHHUs MACChl BEILECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALLECHUS YJHEPTUN
IIPYU XUMUYECKUX PEAKLIUAX.

CxopocTh peakuuu, ee 3aBUCUMOCTb
OT pa3nu4HbIX pakTopoB. OOpaTUMBbIe
peakuu. XMMHYECKOE PABHOBECHE.
@DakTOopbl, BIUSIOLINE HA COCTOSIHHUE
XUMHUYECKOTO PABHOBECHS.

[Tpuaumn Jle larense.
DIIEKTPOITUTHYECKAS JINCCOITMAITHS.
CwibHBIC U cla0ble 25ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIA,
HEUTpasbHas, meaoyHas. BonopoaHsii

MIPY KOTOPBIX ITH PEAKIIUH HUIYT 10
KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS — MPOBECHUE,
HAOJTFO/ICHUE W ONTUCAHNE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTUICCKUE
paboTHI): IO ONPEIETCHUIO CPE/IBI
BOJIHBIX PaCTBOPOB BEIICCTB, PEAKITHH
WOHHOTO 00MEHa, BIMSHUIO Pa3TUIHBIX
($akTOpOB Ha CKOPOCThH PEAKITHIA.
CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTa0OpaTOPHBIM
000pyI0BaHHEM.

[IpencraBisTh pe3yIbTaThl
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nokazatens (pH) pactBopa. Peakiinu
MOHHOTO OOMEHAa B OpraHUYECKOU U
HEOPTraHUYECKOU XUMHUH.

OkucnurensHo-
BOCCTaHOBHUTECIIHHBIC PCaKIInH.
[Tonsitue 00 AIEKTPOJIU3E

paciuiaBoOB U paCTBOPOB COJICH.

[Ipumenenue DJIEKTPOIIN3A.
JKCNepUMEeHTATbHbIE METO/bI
U3YYeHU BeLECTB U 1704
NpeBpaLleHni:

O JleMoHCTpanuu:

0 pasioKeHNe MepoOKCHIa
BOZIOpOJa B IMPUCYTCTBUU
karanuzatopa. O JlabopaTopHbie
onbITH: 0 mpoBeaeHNe peakiuit
MOHHOro 0OMeHa;

O OmpeeJIeHUE CPEabl PACTBOPOB

BEIIECTB C MOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

* [IpakTuueckue paboOTHI:
Ne 1. Bnusinue paznuvabix GakTOpOB Ha

CKOPOCTh XMMHUYECKOMN PEAKIIUHU.

e PacuérHrle 3a1a4u:;

XUMHUYECKOT0 IKCIepUMeHTa B hopme
3aIMCH YPaBHEHUH COOTBETCTBYIOMIUX
peakiuii U JAeIaTh BBIBOJBI HA UX
OCHOBE.

[TpOBOIUTE BEIYHMCIICHUS 10
YPaBHCHUSAM XHUMHYCCKUX PEAKIIHiA, B
TOM YHCJIE TEPMOXUMHUYCCKUE
pacy€Thl
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0 pacdeTsl 0 ypaBHEHUSIM XUMUYECKHUX
peakuuu, B TOM quciae
TEPMOXUMHUYECKHE PACUETHI

Uroro no pazneny

13
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Paspnen 2. Heoprannueckass Xumust

2.1

MeTtaiel

6

Meramisl. [lonoxeHne MeTaioB B
[lepronnueckoii cucTeMe XUMHUIECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O6mue pu3sndeckre CBOMCTBa
MeTauioB. [IpuMeHeHHE METAIIIIOB B
OBITY, IpUPOJIE U TeXHUKE. CIUTaBbI
METAJTOB. DJICKTPOXUMUYCCKHHA PSIT
HarpspKeHu metauioB. Oomme
CIOCOOBI IMOTYYEHUST METaJIOB.
Kopposzust metannos. CriocoObI 3a1IUTHI
OT KOPPO3HH.

OO61ast XxapakTepuCTHKa METaJIOB
rnaBHbIX oarpynn (IA-rpynna, ITA-
rpynna) [lepuoanueckon cucTeMbl
XUMHYECKUX PJIEMEHTOB. AJIFOMUHUM.
AMdoTepHBIC CBOMCTBA OKCHJIA H
TUAPOKCUIA ATTFOMUHUSA.

OO6mrast  XapakTepHCTHKAa  METAJUIOB
0OOYHBIX HMOATPYIIII (b-rpymm)
[leproguyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB: ME[b, IUHK, XPOM, >KeIe30.

Baxkuenmmne coenuHEHHSI  METAJJIOB
(OKCHUIBI, TUJIPOKCH/IBI, COJIH).
IKcnepuUMeHTAJIbHbIE METObI

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHSITHUS
MIpY OMKUCAHUU COCTaBA U CTPOCHUS
BEIIIECTB, JJI1 O0BICHEHHS OTICIBHBIX
(baKTOB U SIBICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAaIJIOB U UX COCTMHECHHUM C
y4ETOM CTPOEHUS UX ATOMOB U
nonoxenus B [lepuoguueckoit
CUCTEME XUMMHYECKHUX dJIEMEeHTOB JI.
H. Menneneesna.

XapakTepu3oBaTh (OMUCHIBATh) O0IIHE
XHUMHYECKHE CBOMCTBA METAJIJIOB, UX
Ba)XXHEUIIIMX COCIMHCHUM,
MTOJITBEPHK/IAsI 3TO ONKHCAHUE
IIpUMEpPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIMi; TPUMEHECHUE METALIOB B
Pa3IMYHBIX 00JACTSIX, a TAKKE
HCIIOJIb30BaHUE UX JJIS CO3JaHUS
COBPEMEHHBIX MAaTEPUAIOB U
TEXHOJIOTHA.
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U3Y4YeHU
NpeBpaLleHni:

BEIIECTB

u

Hux

OnuchIiBaTh CIOCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HUH.
PackpbIBaTh CYyIIHOCTh OKHUCIUTEIBHO-
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O JlemoHCTpamuu:
O komnexmusi «MeTamibl U CIUIaBBI».

O  JlabopaTopHble  OMbBITHI: g

B3aI/IMOI[€I‘/JICTBI/IC THAPOKCHU A

AJIIOMUHUA C pPACTBOpAMHU KHUCJIIOT H

IJ.[GJ'IO‘ICﬁ; [0 xauecTBEHHBIC peakunun

Ha KaTUOHBI METAJIOB.
* [IpakTuueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3a/1a4 1o TeMe «MeTays.

* Pacuérnele 3anaun:

O pacuetsl Maccel (00bEMa, KOJTMUECTBA
BELIECTBA) IPOAYKTA PEAKLUHH, ECIH
OJIHO M3 BEIIECTB JaHO B BUJE PacTBOPA

C OIPENEJIEHHOM MacCOBOM  JI0JIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTaHOBUTEIbHBIX PEAKIIHIA
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKLUM.
IIpoBoauTh peakuu,
MOJTBEPKAAIOUIUE XapaKTepHbIE
CBOICTBA U3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOLIME B BOAHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bI TO3HAHUS — MPOBECHUE,
HaAOJII0/ICHHE U OMTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a60paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBnarh pe3yabTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3allMCU YpaBHEHHUI COOTBETCTBYIOIINX
peakuuii 1 JenaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBath mpaBUiiaM MOJIb30BAHUS
XUMHYECKOU MOCYI0U U
71a60paTOPHBIM 00OPYIOBAHUEM.
[TpoBOIUTE BBEIYHMCICHUS IO
YPaBHEHUSIM XUMHYECCKUX PEAKIIHM.
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CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JEATEIIbHOCTU
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2.2

Hemertamiel

Hewmeramnnel. Ilonoxxenue HeMeTalIoB B
[lepronnueckoi cucTeMe XUMHUIECCKUX
aneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTH CTPOEHUS aTOMOB.
dusnyeckrue CBONCTBA HEMETAJIOB.
AnoTponus HEeMeTaJIoB (Ha puMepe
KHCIIOpoJia, cephl, hochopa u
yriaepojaa). XUMHUYECKHe CBOMCTBa
BaYXHEHIIIMX HEMETAUIOB (TaJIOTCHOB,
cepsl, a3oTa, ¢pocdopa, yriepoaa u
KPEMHHUS).

OKcHIbI HEMETAIIIIOB.
Kucnopoaconepxaiine KUCIOTHI.

Bonopoasbie coequHeHus

HEMETAJIJIOB.

JKcNepuMeHTATbHbIE

MeTO/bI M3Yy4YeHHS BElIeCTB H

170.4 NpeBpPaLleHUN g
JlemoHcTpanuu:

O 00pa3Iel HEMETAJIOB;

d B3aMMOJICICTBUE MENIU C a30THOU
KHCIJIOTOM pa3nuyHON KoHUeHTpauuu. O
JlabopaTopHBIE OIBITHI:

O Ka4CCTBCHHBIC PCAKIINH HAa aHHOHBI
N KaTHUOH aMMOHMU:L.

PackpbIBaTh CMBICI U3y4aeMbIX
HNOHATHUH (BBIAEIATH UX XapaKTepHbIE
NPU3HAKK) U IPUMEHSTH 3TH MOHATHS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BELIECTB, JJI1 OOBSICHEHUS OTJIEIbHBIX
(baKTOB U SBICHUU.

OOBsICHATH O0OLIME 3aKOHOMEPHOCTH B
W3MCHCHHUH CBOMCTB HEMETAJIJIOB M UX
COEJIMHEHUH C YUYETOM CTPOCHHUS UX
aTOMOB H TIOJIOKCHHS B
[Tepuonueckoi CUCTEME XUMUYECKUX
aneMmeHToB J[. 1. MeHaeneena.
XapakTepu3oBarth (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIMX COCTUHECHUN, TOATBEPK A
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUYECKUX
peaKiuu.

XapakTepu3oBaTh BIUSHUE
HEMETAJJIOB U UX COCAUHCHUN Ha
JKMBBIC OPTraHU3MBbI; OMTMCHIBATH
MIPUMEHCHHE B PA3IUYHBIX 00IaCTIX
MPAKTUYECKOMN JESITEIbHOCTH
YyeJI0BEKa.
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* [IpakTuueckue paboTHI:
Ne 3. Pemenue skcnepuMeHTaIbHbBIX

3aga4 o teme «HemeTtamieny.

* PacuérHrle 3a/1aun:

O pacueTsl Macchl BellecTBa MU
o0beMa razoB M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WIN
00BEMY OJTHOTO U3 YYACTBYIOIIUX B
pEaKIIMM BEIIECTB; paCYeThl MAaCChI
(oObema, KOJIMYEeCTBA BELIECTBA)
IPOAYKTOB PEAKIUU, €CIIU OTHO U3
BEIIIECTB UMEET MPUMECH

IloaTBepkaaTh CyLIECTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
PEaAKLIUH.

PackpbiBaTh CyIIHOCTD
OKHCJIUTEIIbHOBOCCTAHOBUTEIIBHBIX
peaKLnii MOCPEACTBOM COCTABIICHUS

QJICKTPOHHOTO OajlaHca 3THUX peaKHHﬁ.

[TpoBOAMTH peakum,
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2.3

CBs3b
HEOPTraHUYECKUX U
OpraHUYeCKUX
BEIIECTB

Heoprannueckue u oprannyeckue
KuCIoThl. Heoprannueckue u
opraHuyeckue ocHoBaHus. AMpoTepHbIe
HEOPraHWYECKUE U OPraHUYECKUE
coequHeHus. I eHeTnueckas CBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BCIIECTB

MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4aeMbIX BEILIECCTB,
pPacIiO3HaBaTh ONBITHBIM MIYyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHHUE,
HaO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCHEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpencraBiATh pe3yabTaThl
XHMHUYECKOT0 IKCIIEpUMEHTA B popme
3alMCH YPaBHEHUIN COOTBETCTBYIOIUX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.
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CreroBaTh NMpaBUIaM MOJIb30BAHMS
XUMHUYECKOU MOCYA0H U
71a060paTOPHBIM 00OPYAOBAHUEM.
[IpoBOANTH BEIYMCIIEHUS 1O
YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CamoCTOATENBHO INIAHUPOBATH U
OCYLIECTBJIATH CBOIO MO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny 17
Pa3zgea 3. XumMus u )Ku3HL
3.1. | XuMus u *Ku3Hb 4 Ponb xumuu B obecnieueHnn PackpbIBaTh pojb XMMUH B PELICHUN

AKOJIOTUUECKOH, IHEPTETUUECKON U
MUIIEBON 0€30MMacCHOCTH, PA3BUTUU
MeauuuHbL. [ToHATHE 0 HAYIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenus 00 OOMMX HAYYHBIX
MPUHIIAIIAX TPOMBIIUICHHOTO MTOTyYeHUs
BOXHEUIINX BEMIECTB (HAa TMpuUMeEpax
IPOM3BO/ICTBA aMMuaKa, CepHOU
KHUCJIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPHAIIOB U
XUMHUYECKUX PEAKINI: XUMHUSI ¥ 3J0POBBHE

HYHEPTreTUYECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPOOIIEM YEIOBEUYECTBA,
OINHCHIBATH OCHOBHBIC HAIIPABICHUS
Pa3BUTHS XUMUUYECKON HAYKU U
TEXHOJIOTHUH.

[IpumeHsTh TpaBUiia 6€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
HCIIOJIb3yeMbIMU B TMIOBCETHEBHOU
YKU3HH, TIpaBUjia TIOBEICHUS B IIEJISIX
cOepeKEeHUS 3I0POBBS U OKPYKaIOIIEeH
MPUPOTHON CPEIbl; MOHUMATh BPE.l
(OTIacHOCTH) BO3/ICHCTBUS HA )KUBBIC
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YCJIOBCKA, ITpaBuJIia UCIIOJIb30BAHHUA
JICKAaPpCTBCHHBIX

OpPraHU3MBbl ONPEICICHHBIX BEIIECTB
cMbica nokazatens [IK, moscHATh
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npenapaToB; MpaBuiia 6€30MacHOro
WCIIOJI30BaHUS MIPENapaToB OBITOBOM
XMMHHU B NOBCEIHEBHOM KM3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha IPUMEPax CIocOObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OILICHUBATh HH(POPMAIIHIO, CBI3AHHYIO C
XUMHYECKUMU TIPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KAFOIICH
Cpellbl.

Vcnonb30BaTh MOJyYCHHBIC 3HAHUS U
npecTaBIeHus 0 cepax
JEATEIBbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJI1 OPUEHTAILIUH B BHIOOpE
cBoel Oynyreit mpodeccuoHaNIbHON
NeSTEeIHLHOCTH.

[TpuHuMaTh yyacTue B 00CYXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIeMe 1
npeayaraTb BO3MOXKHbBIE TTyTH €€
pelIeHus

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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