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I[NOACHUTEJIbHA A 3AIINCKA

[IporpamMma 1Mo XMMHU Ha ypPOBHE CpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
TpeOoBaHUI K pe3yibTaTaM OCBOeHMs (efepanbHONH 00pa3oBaTENbHON MPOrpaMMbl CPETHETO OOIIETro
obopazoBanus (POII COO), npencrabieHHbix B deneparbHOM TOCyIapCTBEHHOM 00pa3oBaTEIbHOM
crangapte COO, ¢ yuérom KoHneniuu npemnoiaBanus yaeOHOTo npeaMera « XuMush

B oOpa3oBaTenbHBIX opranm3anusx Poccuiickoii ®exepanuu, peaqu3ylOIUX OCHOBHBIC
o0Opa3oBaTenbHbIC TPOTPAMMBI, W OCHOBHBIX TOJOXEHUH «CTpareruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®denepannn Ha nepuof a0 2025 rona» (Pacnopstxenue Ipasutenscta PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOZ0B K pa3pabOoTKe MporpamMmbl IO XUMHH, K ONPEIENICHUI0 OOLIeil cTpareruu
oOyueHus, BOCHUTAHUS U Pa3BUTUA O0y4aIOUINXCs CPEACTBAMH yueOHOro npeamera «XuMus» s 10—
11 kiraccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHIIENTyasibHbIC TTosioxkeHus GI'OC COO

0 B3aMMOOOYCIIOBIEHHOCTH IIEJIEH, COJEPKAHMUS, PE3yIbTATOB O0yYCHHS U TPEOOBAHHA K YPOBHIO
MMOATOTOBKU BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, MOJIy4aeMOE BBIMYCKHHKAaMHU 00IIe00pa30oBaTeIbHOM OpraHu3alllu,
SBIIAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEPIIAIOLIUM 3TallOM
peajin3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIHOUYEBBIX LIEHHOCTEHN, MPUCYIIHUX 1IETOCTHON
CUCTEME XHMHYECKOro o0O0pa3oBaHUS. OTHU LIEHHOCTH KacaloTCsi II03HAHHSA 3aKOHOB IIPHUPOJIbI,
(dbopMUpOBaHHS MUPOBO33PEHUS U OOIIEH KylIbTyphl YEJIOBEKa, a TAKXKE IKOJIOTMUECKH 00OCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3I0pPOBbI0 M TNPUPOJHOU cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
o0yJaromuxcsi Ha ypOBHE CPEIHEro OOIIEro 00pa3oBaHMs CPEICTBAMHU yUEOHOTO TpeaMeTa « XUMUs»,
COJIEp’KaHUE ¥ MIOCTPOCHUE KOTOPOTO ONPEICIICHBI B TPOrpaMMe IO XUMHUH ¢ YIETOM crieln(PUKU HAYKH
XUMHH, €€ 3HaYeHHUS B MO3HAHUM MPHUPOJBI U B MaTEpUaIbHOW >KM3HU OOIIECTBA, a TaKXKe C Y4ETOM
OOIIMX 1eNel U MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHET0 OOIEero
oOpasoBanus B Poccuiickoit denepanun.

XuUMHST Kak dJEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK WIpaeT OCOOyI0 pOJib B COBPEMEHHOM
[IMBUIIM3AIUH, B CO3JTAaHUH HOBOI 0a3bl MaTepuaibHON KyabTyphl. OHa BHOCUT CBOM BKJIA

B (hopMUpOBaHKE PAIIIOHATHHOTO HAYYHOTO MBIILIEHUS, B CO3/IJaHUE IIEIOCTHOTO MPEJCTaBICHUS
00 OKpy)XarolieM MHUpe KaK O €JUHCTBE MPHUPOJBI U YelIOBEeKa, KOTopoe (HopMHUpYeTCs B XHUMHUU Ha
OCHOBE TOHHUMAaHHS BEIIECTBEHHOTO COCTAaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aUMOAEICTBYSI C OPYrMMHU €CTECTBEHHBIMHM HayKaMH, XHMHS CTajla HEOThEMIIEMOM
YaCThI0O MHUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOTO TPYyJa M KU3HHU KaXKJIOTO UICHA
obOmectBa. CoBpeMeHHass XUMHA KaK HayKa CO3HJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUH
HampaBlieHa Ha pelIeHHe TI00ANbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTHYECKOH, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 3I0POBBSI.

B cooTBeTcTBHM ¢ 0OLIMMU LEISIMHU U MIPUHIMIIAMU CPEAHETO O0IIero oOpa3oBaHMsI COJIEpKaHue
npeameta «Xumusi» (10—11 kmaccel, 6a30BbIM YPOBEHb U3YUCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOHIEKYyNbTypHYIO  TOJTOTOBKY  OOy4aromuxcs, HEOOXOIMMYI0 UM i  BBIPaOOTKHU
MHUPOBO33PEHUECKHX OPUEHTHUPOB, VYCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJIOJKEHHS
00pa3oBaHMs B PA3IMYHBIX 001ACTsIX, HE CBI3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocraBnsommMu IpeaMera «XuMUsD SIBISIOTCS 0a30BbIe Kypchl — «OpraHudecKas XUuMUs

n «OO0mass W HeopraHuvecKkass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHHUS KOTOPBIX
SBIIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMW MO HEOPraHMYEeCKOW XUMHUH (C BKIIOUYECHUEM



3HaHUH U3 o0mIel XMMHUM) U OpraHudeckoil xumuu. PopMUpOBaHME TAHHON CHCTEMbl 3HAHUN NpU
M3YYEHHUU IpeMeTa OOecreurBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpas3usi BEIIeCTB Ha
OCHOBE OOIIMX MOHSATHN, 3aKOHOB M TCOPUI XUMHH.

CrpykTypa coaepkanust KypcoB — «Opranuueckast Xumusi» u «O0111ast 1 HeopraHu4ecKasi XUMHUsD
chopMUpoOBaHa B TpoOrpaMMe MO XHMMHU Ha OCHOBE CHCTEMHOTO TOJXOJa K H3YYCHHIO y4eOHOTO
MaTepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHI Ha oONpeaenEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOd XMMHUHU BEILECTBA PACCMATPUBAIOTCSA HA YPOBHE
KJIACCUUYECKOU TEOPUH CTPOCHUSI OPTaHUYECKUX COCIMHEHHM, a TAK)KE HAa YPOBHE CTEPEOXUMHUECKUX

U DJIEKTPOHHBIX MPEJCTaBICHHA O cTpoeHuMH BemiecTB. CBemeHus o0 M3ydaeMbIX B Kypce
BEUIECTBaX JAlOTCI B Pa3BUTUU — OT YIJIEBOJAOPOJOB JO CIIOXKHBIX OHOJIOIMYECKH AaKTHUBHBIX
coequHeHnil. B Kypce opraHnyeckoil XMMHUU IMOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE
OCHOBHOTO o00mmero oOpa3oBaHHs TEpPBOHAYAIBHBIE TPEJACTABICHUS O XUMHUYECKOW CBSI3H,
KJIACCU(UKALMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOHCTB BEIIECTB OT UX CTPOCHHSI,

0 XMMHYECKOU PEaKLHH.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMeTe «XUMHUs» 0a30BOro YpOBHS pacCMaTpUBAETCS U3YUECHHBII
Ha ypOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl TEOPETUUECKHUI MaTepual U (PaKTOJIOTUYECKUE CBEICHHS

0 BEIIECTBaX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeoOpraHudeckas
XUMHS 00y4JaroIUMCs IPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE MEPUOIUYECKOr0 3aKOHA

C 00IIETeOPEeTUYECKIX U METOIOJIOTUYECKUX MMO3ULIUHN, TTy0Ke MOHSATh UCTOPHUECKOE U3MEHEHUE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAOMIEH 10 OOBSICHSIONICH U TPOTHO3HPYIOTICH.

Ennnas cucrema 3HaHUM O BaXKHEUILNX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX

Y IPUMEHEHHUH, a TAaK’KE O XUMHUYECKUX PEAKLMIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKAHUS
nonojHsiercsa B Kypcax 10 u 11 kiaccoB aneMeHTamMu coJiep KaHusl, UMEIOIMMHU KYJIbTYpPOJIOTrHYeCKUM

Y TIPUKJIQIHON XapakTep. ITH 3HaHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3U XUMUHU

C JPYTMMH HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIHLHOW M MPAKTUYECKON ACSATEIHHOCTU
YeNoBeKa, COCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUECTBA B 001aCTU TEOPUU

Y IPAKTHUYECKUX MPUIOKEHUH XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO

M JIMYHOCTHO 3HAYUMBIX TIpo0JiemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIUBATH
MH(pOPMAIIUIO ¥ IPUMEHSTH €€ JIJIs1 IOTIOTHEHWS 3HAHUH, PEIICHUSI MHTEJUIEKTYalTbHBIX

U DKCIIEPUMEHTAJIbHBIX HCCIEI0BAaTENbCKUX 33/a4. B 1enoM conepikanue ydueOHOro mpeamera
«XUMHSA» JTaHHOTO YpPOBHSA U3YYEHHsS OpPUEHTHUPOBAHO Ha (OpPMHUpPOBaHHE Y OO0ydarouIuxcs
MHUPOBO33PEHUYECKON OCHOBBI JIJIsl MOHUMaHUs GUI0CO(DCKUX UACH, TAKUX KaK: MaTepHUaIbHOE €IMHCTBO
HEOPTraHUYECKOr0 U OPTaHUYECKOr0 MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM

U CTPOCHHMEM, T[O3HABAEMOCTh NPHUPOJAHBIX SIBICHUM IYyTEM OHKCIEPUMEHTAa M PpEUICHUs
MPOTUBOPEUYUI MEXITYy HOBBIMU (PaKTaMHU U TEOPETUUECKUMH MPEANOCHUIKAMH, OCO3HAHUE POITU XUMHH
B PEIICHUH DKOJIOTHYECKUX MPOOIIeM, a TakKe MpoOeM cOepeKeHUs SHEPTETHUECKUX PECYPCOB, CHIPhS,
CO3/IaHUsI HOBBIX TEXHOJIOTUM U MaTepHasoB.

B mnane pemieHus 3amad BOCHUTAHHS, PAa3BUTHS U COIUAIM3AIMHA OOYYAIOIIUXCS TPHUHSTHIE
porpaMMoil 1O XHUMHUU TOAXOABl K OIPEACNICHUIO COJEp)KaHUS M TIOCTPOEHHUS MpelMeTa
mpenrycMaTpuBaoT (OpMHpPOBAHUE YHUBEPCABHBIX YUY€OHBIX JCWCTBUI, UMEIONINX 0a30BOE 3HAUCHUE
JUTSL PA3ITMYHBIX BUJIOB JEATEIHLHOCTH: PEIICHUS TIPOOJIeM, TIONCKa, aHaIu3a U 00paboTKu HHPOPMAIIUH,
HEOOXOIUMBIX Il TPHOOPETEHHUsS ONbITa TPAKTHYECKOW W HCCIEIOBATEIBCKON JesATEIHHOCTH,
3aHUMaIOIEN Ba)KHOE MECTO B O3HAHUU XUMUMU.

B mpakTuke mpernonaBaHus XMMHU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaKk W Ha
YPOBHE CpeaHero oOiiero oOpa3oBaHUs, IPH OMPENCICHUN COIEPKATEIHHOU XapaKTEPUCTUKU Ieei
W3y4YeHHUs TMpeaMeTa HampaBlIeHHEeM TEePBOCTECTICHHOW 3HAYMMOCTH TPATUIIMOHHO TPHU3HAETCS
(dhopMUpOBaHNE OCHOB XUMHUYECKOW HAYKH KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUIECKOU



JeSTEeTbHOCTH YelIOBeKa U KaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOJUYECKON TOYKU
3peHus TAaKOM MOAXO0JT K ONPEAeSICHUIO Lelel N3yUeHUs MTPeIMeTa SBJISeTCs BIIOJIHE ONpaBIaHHbIM.

CornacHo aHHOW TOYKE 3pEHHS TJaBHBIMU LIETSIMU M3Y4EHHUS mpeamera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 xnaccsl) siBIsIOTCS:

- popMUpOBaHUE CUCTEMbBI XHMHUYECKUX 3HAHUI KaK BaKHEHIIICH COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIKOYEBbIC MOHATHUS, (pyHAaMeHTalbHbIe 3aKOHBI U TEOPUHU
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHMMaHUE CYIIHOCTH JOCTYIHBIX 00001eHi
MHPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBIICHUS;

- (popMupoBaHue U pa3BUTHE MPEICTABICHUH O HAYYHBIX METO/AX MO3HAHHS BELIECTB U XMMHYECKHX
peakuuii, HeOOXOJUMBIX JJIsl MPUOOPETEHUS YMEHUI OpUEHTHUPOBATHCS B MUPE BEUIECTB M XUMHUYECKUX
SIBJIGHUH, UIMEIOIIHUX MECTO B MPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHOI KU3HU;

- pa3BUTHE YMEHHH M CIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HaONIOJEHHEM H OOBICHECHHEM
XMUMHYECKOT0 3KCIIEPHUMEHTA, COOTIOIEHIEM MTPAaBUII 0€301IacHOr0 00pAIeHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, cogepxaTenbHas XapakTepUCTHUKA LieJIel U 3a/1a4 U3ydeHusl IpeMeTa

B [IPOrpaMMe 110 XMMHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU
B cucTeMe cpenHero ooOmiero oOpa3zoBanus. CerogHsi B MPENoJaBaHUM XUMHUHM B OOJIBIIECH CTENEHU
OTHAaéTCsl TPEANOYTCHHE MPAKTUYECKOH KOMIOHEHTE COJepKaHUs OOy4eHHs, OPHEHTHUPOBAHHON Ha
MOATOTOBKY BBITYCKHUKA 00111€00pa30oBaTeNbHOM OpraHu3alny, BIaeonIero He HAOOPOM 3HAHU,

a (YHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIIOCO0AMH U YMEHUSMU AKTUBHOTO IMOITYYCHHS
3HAaHUI U IPUMEHEHHUS UX B PEATbHOM KHU3HH IS PEUICHUS PAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3THM pH HM3ydeHUH mpenMeTa «XUMHS» JTOMHHHPYIOIIee 3HAUCHHE MPHOOPETAIoT
TaKMe 1eJIM U 3aj]aui, KaK: ajlanrtanus o0y4aroluxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAOILIErOCS MHUPA,
dbopMUpOBaHHE  MHTEUIEKTyaJlbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K  caMOOOpa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HECHHBIX
CUTYAallUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM; (pOpMUPOBaHHE Y 00YJArOIIUXCS KITFOYEBBIX
HaBBIKOB (KITFOYEBBIX KOMIICTCHIIMI), MMEIOUINX YHHBEPCAJIbHOE 3HAYCHHE JUIsI PAa3UYHBIX BHIOB
NEeSITeNIbHOCTH: pEIIeHUs MpoOJieM, MOWcKa, aHaau3a u o0paboTku uHGOpPMALKUU, HEOOXOIUMBIX IS
NpUOOPETEHUS OMbITA JIEATENBHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE€ MECTO B MO3HAHUU XMMHUH, a TaKXKe
JUI OLUEHKU C TMO3ULHUN SKOJIOrMYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XMUMHUYECKUX
MIPOLIECCOB HAa OpraHu3M 4YeJIOBE€Ka U MPHUPOAHYIO Cpeny; pa3BUTHE I103HABATEIbHBIX HHTEPECOB,
MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4yaromMXcs: CIOCOOHOCTH CaMOCTOSITEIIbHO
npuoOpeTaTh HOBBIE 3HAHMS 110 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIB30BATh
COBpeMEHHbIE NH(OPMALIMOHHBIE TEXHOJIOTUHU I NTOMCKA M aHaliu3a yueOHOW M HayYHO-TOMYJISIpPHOMN
MH(pOpMaLIUK XMMHUYECKOTO COJIepKaHusl; POPMUPOBAHUE U PA3BUTHE Y 00YUAIOIINXCS aCCOLIMAaTUBHOTO
U JIOTMYECKOTO MBIIUICHUs, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, IpHM IUIAHUPOBAaHMM U MPOBEIACHUU XHMHYECKOTO 3KCIIEPHMEHTA;
BOCIIUTaHKE y 00ydJaronmxcst yOekIEHHOCTH B TYMaHUCTUYECKON HAaNPaBJICHHOCTH XUMHH, €€ BaKHOU
poiM B pElIEHWH TIJI00aNbHBIX MPOOJEM PpalUOHAIBHOTO MPUPOJIONOIL30BAaHUS, IOMOJIHEHUS
HHEPreTUYECKUX PpECYpCOB M COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epe’KHOr0 OTHOIIEHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOPETEHNUs ObITAa UCIOIb30BAHUS
MOJTYYCHHBIX 3HAHWUW JUTS TPUHSTHS TPAMOTHBIX PEIICHWH B CHUTYallUsX, CBS3aHHBIX C XMMHUYECKHUMHU
sSBICHUSAMU. B ydeOHOM TutaHe cpeaHero oOmiero oOpa3oBaHMs MpeaMeT «XHMHsS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB NMpeIMeTHOMN 06acTu «EcTecTBeHHO-HayUYHbIE TPEIMEThI».

OO1m1ee yncia0 4acoB, OTBEAEHHBIX JJIS U3YYEHUSI XUMUH, HA 0A30BOM YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanusi, coctanisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1
4ac B HEJICIIO).



COJAEPXXAHUE OBbYUEHUA
10 KJIACC
OPI'TAHUYECKAA X1MUA

TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH

IIpenMer opraHMYECKO XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIyYCHHUU HOBBIX
BELIECTB U MaTepuaioB. Teopusi cTpoeHus: opraHndeckux coeauHeHuid A. M. BytiepoBa, €€ oCHOBHbIE
nonoxeHus. CTpyKTypHbIe (OpPMYJbl OpraHMYecKHX BemiecTB. ['omomorus, uzoMmepus. XUMUYecKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3H.

IIpencraBnenue o KiIacCU(pUKALMKU OpPraHUYECKUX BemecTB. HoMmeHkiaTypa opraHMYecKux
COEMHEHUI (cucTEeMaTHuyecKas) M TPUBHUAJIbHBIE HA3BAHMS BAXKHEHIIMX IPEICTaBUTENICH KJIAcCOB
OpPraHMYECKUX BEILECTB.

OKCIepUMEHTAIIBHBIE METOIBI U3yYEHHS BEILECTB U UX MIPEBPALLEHUI: 03HAKOMIICHHE

¢ o0pa3llaMu OpraHMYECKHUX BEIIEeCTB U MaTepHallaMH Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BELIECTB, HAOIIOJEHUE M OMHMCAHUE JIEMOHCTPAI[MOHHBIX OMBITOB IO IMPEBPAIICHUIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH U 3TaH — IpocTeIne IpeICcTaBUTENN
AJIKAaHOB: (PM3MUECKUE U XMMUYECKHE CBOMCTBA (PEAKIIUU 3aMEIECHHS U TOPEHHS ), HAXOXKACHUE

B IIPUPO/IE, IOJyYEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psA. OTUIEH W MNPONWIEH — MPOCTEHIINE
NpPEJICTaBUTENIN  AJIKEHOB: (U3MYECKHME M XMMHUYECKHe CBOicTBa (peakUuu TUIpUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3aLliK), T0JIyY€HNUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaXHEUIINE XUMUYECKHE CBOMCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTHU CTPOEHMsI, TOMOJIOTUYECKUN psiA. ALETHIEH — MPOCTeHIIMNiA
NPEJCTaBUTENIb AJKWHOB: COCTaB, CTpPOCHHE, (HU3MUECKHe W XHMHUYECKHE CBOICTBa (peakmuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (u3MueckMe U XHUMHUYECKHE CBOMCTBAa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHM), MOJyYeHHE U pUMEeHeHue. Toyol: cocTaB, CTpoeHue, pusnueckue
U XUMHUYECKHE CBOWCTBAa (peakluu TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOIYYEHHE U NPHUMEHEHHE.
TokcMYHOCTH apeHOB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJAOPOJAaMU, IPUHAAIECKAIIUMHU K Pa3IUUYHbIM
KJIacCcaM.

[TpupoHBIE HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u nomnytHele HeTsHbIe ra3sl. Hedthb

n eé mpoucxoxaeHue. CrocoObl nepepadOTKH HEPTHU: TMEpPEroHKa, KPEKUHI (TePMHUYECKHIA,
KaTaJuTHYeCKuit), mupoius. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U

B ObITY. KaMeHHBIH yrojb U IPOAYKTHI €ro nepepaboTKH.

OKCIepUMEHTAIIBHBIE METO/IBI M3YUEHUS BEIIECTB U UX MPEBPAILEHUIN: O3HAKOMJICHUE

¢ oOpa3Lamu IjaacTMacc, KaydykoB U pe3uHbl, Koiuiekiuu «HepTs» u «YToib», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOr€HONPOU3BOJIHBIX, MPOBEACHUE MPAKTUYECKOW pabOThI: MOJIyueHHE
ITWJIEHA U U3yYEHHUE €r0 CBOMCTB.

PacuérHsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO
BELIECTBAa WJIM MPOJYKTa PEaKlUu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

[IpenenbHble 0OTHOATOMHBIE COUPTHI. METaHON M 3TaHOJ: CTpOeHHEe, (PU3NUECKUe U XUMUYECKUE
CBOMCTBa (peakuMu C aKTUBHBIMH MeETallJlaMH, TaJlOT€HOBOJIOPOJAMHU, TOpPEHHUE), IpPHUMEHEHHE.




BonoponHble cBsi3u Mexay MoJIeKyJaMH CHOUpPTOB. JleficTBME MeTaHojJa M 3TaHOJAa Ha OpPraHu3M
4eJI0BeKa.

MHoOroaToOMHBIE CIHUPTHI. DTUJICHIVIMKONb W TIUIEPUH: CTpOEHHE, (PU3NYECKHE M XUMHUYECKHE
CBOHCTBa (B3aUMOJEHCTBUE CO ILEIOYHBIMU METalJIJaMM, KaueCTBEHHAas peakiis Ha MHOIOaTOMHbIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riunepruHa u 3TUIIEHITTUKOIS.

@deHon: CTpOeHHE MOJEKYNbl, (U3NYECKHe M XHMUYeCKHe CBOHCTBAa. TOKCHMYHOCTH (eHoia.
[Tpumenenue peHona.

Anbnernnpl U KeToHbl. DopMalbIerus, aueTaabAeru: CTpOeHHe, QU3NUYECKUe U XUMUYECKHE
CBOMCTBA (PEaKLUU OKUCIEHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIMH), IOJTyYEHUE

U IPUMEHEHUE.

OIHOOCHOBHBIE TpeeNbHbIe KapOOHOBbIE KHUCIOTHL. MypaBbuHAsh M YKCYCHAash KHCIIOTHI:
CTpoeHue, (U3MYecCKue M XMMUYECKHE CBOIcTBa (CBOWCTBa, OOIIME A Kiacca KHUCIOT, peaklus
TepUpHKaALMN), TToJIydeHHe U npuMeHeHre. CTeapuHOBas U OJICMHOBAs KUCIIOTHI KaK IpeJICTaBUTENN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIA BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxuable 3(pUpBl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'mapoinns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KHUPOB.

VYraeBoapl: cocTaB, KiIacCU(pUKAIMs YIrJIeBOJOB (MOHO-, OU- W MoJucaxapuibl). [moko3a —
MIPOCTEHIINI MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI, (PU3NUYECKUE U XMMUYECKUE CBOMCTBa
(B3aumogeiictBre ¢ ruapokcuaom meau(ll), okucieHne aMMuadHbBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE IJIIOKO3bI), HAXOX/IEHUE B MPUPOJE, NPUMEHEHHE, OMOJIOTHYEcKasi poJb.
dotocunTe3. PpyKTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemnono3a Kak npupofHble mnojguMmepbl. CTpoeHHe Kpaxmana U LEJUTIOJIO03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaina (TUIpojIn3, KaUeCTBEHHAs peaklus ¢ HOJOM).

DKcllepUMEeHTaIbHbIE METO/IbI U3yUYEeHHUs BELIECTB U UX MPEBpAIlEHUl: TpoBeeHHEe, HabI0AeHe
U OIMCaHME J€MOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIHUPTOB, KAUECTBEHHbIE PEAKIMH OJHOATOMHBIX
cnupToB (oKkucieHue »3rtaHosnia okcugoMm Meau(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE
rauepuHa ¢ rugpokcugoMm Meau(ll)), anpaernynoB (OKMCIEHME aMMHAYHBIM pPAacTBOPOM OKCHJIA
cepebpa(l) u runpokcunom meau(ll), B3aumoseiicTBue kpaxmana ¢ HOJAOM), IPOBEJCHHE MPAKTHUECKOM
paloThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIOTHI.

Pacuérnsie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO
BEIIECTBA WM IPOAYKTa PEaKLUU M0 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUH).

A3oTcoepikalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTEl Kak aM@oTepHble opraHudeckue coefauHeHus. dusnueckne U XHUMHUYECKUE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MHlKMHa). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benky kak MpUpoOAHbIE BEICOKOMOJIEKYJIApHBIE cOeAMHEHHUs. [lepBruYHasl, BTOpUYHAs U TPETUYHAs
CTpYKTypa 0enkoB. XMMHUECKHE CBOMCTBA OEIKOB: TUIPOJIN3, IeHATYypallHsl, KaueCTBEHHbIE PeaKkIuy Ha
Oenku.

DKcIepUMeHTaIbHbIE METO/Ibl M3yUEHHUs BEIIECTB U UX IMpEBpallleHH: HaOI0AeHne U ONUCAaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypaIsl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIMH OEKOB.

BricokoMonekynsipHble COeMHEHHS

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEIUHEHWH: MOHOMEp, TIOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3ALUH, CPeAHss MoJeKyyspHas Macca. OCHOBHBIE METOJIBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJUKOHICHC AL

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPALLECHUI: 03HAKOMJICHHE

¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.



MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IIpU M3Y4eHUM opraHudyecko xumuu B 10 kiacce
OCYILIECTBIISICTCSl Yepe3 MCIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK W MOHATHUH,
SIBJISIFOLMXCSI CACTEMHBIMM JIJIs1 OT/IE€IIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIE IMOHSATHUS: SIBJICHWE, HAyYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOpus,
aHauM3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOIUYHOCTh, HAOIIONEHUE, HW3MEPEeHUE, OKCIEPUMEHT,
MOJIEJIUPOBAHUE.

®dusnka: marepus, 3HEpPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJla, JHEPreTUYECKUW YpPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperarHoe COCTOSHUE BEUIECTBA, (PU3MUECKUE BETMYMHBI M EAMHUIBI UX
U3MEPCHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE MOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: NUIIEBbIE IPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIMUTAHWs, MOIOIIME CpPEICTBA,
JIEKAPCTBEHHbIE M KOCMETHYECKHE IIpernaparbl, MaTe€pHalibl U3 HCKYCCTBEHHBIX M CHUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTrnueckne OCHOBbI XUMHUH

XuMmudeckuil anemMeHT. AToM. SIapo aroma, U30TOMbI. DIIEKTPOHHAS 000104YKa. DHEpreTHUECKHe
YPOBHH, MOIYpPOBHH. ATOMHBbIE OpOUTaNH, S-, P-, O- amemeHThl. OCOOCHHOCTH pacHpeIeICHUs
JIEKTPOHOB MO OpOUTAIIM B aroMax »3JIEMEHTOB IEPBbIX UETBIPEX MEPHOJOB. OJIEKTPOHHAs
KOH(UTYypalusi aTOMOB.

[Iepuonnueckuii 3akoH u llepuoanyeckas cucrema xumudeckux siaemeHToB J1. M. Menneneesa.
Ces3p mepuonuyeckoro 3akoHa U llepuoanueckoil cuctembl Xxumuueckux osnemeHtos [l .
MeHneneeBa C COBPEMEHHOM TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIIOKHBIX BELIECTB MO IpylIaM M MepuojaMm.
3HaueHue NEePUOINYECKOr0 3aKOHa B Pa3BUTUH HAYKH.

Crpoenue BelecTBa. XUMHUECKas CBA3b. BHUJIbI XUMUUECKOM CBsI3U (KOBaJICHTHAs! HEMOJSIpHAs U
MoJIApHasi, MOHHAs, MeTaimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW XUMHYECKOW CBS3HM
(oOOMEeHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEHHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BeuiecTBa. THIbl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOICTBa BEIIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

IlonsaTe o aucnepcHBIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBass a0
BEILECTBA B pacTBOpE.

Knaccudukanusa Heopranuueckux coeAauHeHud. HomeHkiaTypa HEOpPraHWYecKUX BEIECTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAJUICKAINX K PA3IUIHBIM KJIACCAM.

Xumnueckas peakius. Knaccudukanus XuMUUYeCKUX peakivii B HeOpraHM4ecKon

U OpPraHN4ecKOl XMMHUH. 3aKOH COXPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTHUH IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTuMble peakiuu.
Xumnueckoe paBHoBecHue. DaKTOPBI, BIUSIOLIUE HA COCTOSHUE XUMUYECKOr0 paBHOBecus. [IpuHnun

Jle Ularense.



OnexTpoautuyeckas auccounanus. CuiibHbIe U ciiadble 3JeKTpoauThl. Cpena BOJHBIX PaCTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METOAbl M3YYECHHS BEIIEeCTB U UX IPEBpAIICHUI: IEMOHCTpAIUs TaOIuiy
«Ilepuoguueckas cucremMa xumuueckux odnemeHToB J[. WM. MeHnneneeBa», usyudeHue Mojenen
KPUCTATMYECKUX PEHIETOK, HAOIIOJCHUE W OMKUCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB
(pa3znoxeHue MEepoOKCUJa BOJOpPOJa B MPUCYTCTBUU KaTalIM3aToOpa, OIMPEACIICHHE CpPEelbl PACTBOPOB
BEUIECTB C IIOMOIIBI0 YHHUBEPCAJIbHOTO WHIMKATOpPA, pEaKUUd HOHHOTO oOOMeHa), IpOBEJICHUE
MpaKTU4eCKON padoThl «BinusHue pa3inyHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIum.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSIM XHMHMUYECKMX DPEAKLMH, B TOM 4YHUCIIE TEPMOXHMHUYECKHE pPaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas J0JIs BEILIECTBA.

Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HeMmerauios B llepuoauyeckoi cucreMe XMMU4ecKux diaemeHToB [, 1.
MenpeneeBa U OCOOEHHOCTH CTPOEHHMSI aTOMOB. (PU3MUECKHE CBOWCTBA HEMETAIOB. AJUIOTPONUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOWCTBA BKHEHIIINX HEMETAJNIOB (TallOreHOB, Cephl, a30Ta, Gochopa, yriepoaa

U KpPEeMHHS) UM UX COCIWHEHMH (OKCHIOB, KHCIOPOJCOACPKAIIUX KUCIOT, BOJOPOIHBIX
COCJIMHEHHI ).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COCIUHEHUH.

Meramnbl. [lonoxenne meramoB B lleprognueckoit cucteme XxumMudeckux siaeMeHtoB [l U.
MenpeneeBa. OCOOCHHOCTH CTPOSHUS JICKTPOHHBIX 000J04YeK aTOMOB MeTaiuioB. O0mue Gpuzndeckue
cBoiicTBa MeTauioB. CIUIaBbl METAIJIOB. DJIEKTPOXUMUYECKUM Pl HATPSDKCHU METAILIOB.

XHWMHYECKUE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KA, KaJbIMi, MarHUi, aJlOMHHHMH,
LUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO6mre ciocoObl oydeHHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCNEePUMEHTAIBHBIE METOJbI M3YUYEHHUS BEIIECTB W WX MPEBPAICHUN: W3ydeHUE KOJUICKIIUU
«MeTanisl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHUE KCTIEPUMEHTAIBHBIX 3a/1a4, Ha0II0ICHNE

U OMHUCaHWe JIEMOHCTPALMOHHBIX U JIaDOPaTOPHBIX OMBITOB (B3aMMOJAEHCTBHE TUIPOKCHUIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJIJIOB).

Pacuérnsbie 3anaun.

Pacuétel macchl BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BEIECTBA, Macce HIIU
00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYecTBa
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJU OJIHO M3 BEIIECTB UMEET MPUMECH.

XuMHUS 1 )KU3Hb

Ponp xumum B oOecredeHHH HKOJIIOTUYECKOM, DHEPreTHYecKOoW M MHUIIEeBON Oe30MacHOCTH,
pa3BuTuu MeAuIUHEL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIMM.

[IpencraBnenuss 006 OOMMX HAYYHBIX MPUHIIAIIAX TPOMBIIUICHHOTO TOJTYYEHUs BaKHEUIIIMX
BEIIECTB.

UenoBek B MHpEe BEIIECTB M MaTEpPHAIOB: BaXHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl [UIsl DJIEKTPOHUKH,
HaHOMaTEepHAaJIbl, OPTAaHNYECKHUE U MUHEPAIbHBIC yI0OPECHHS.

XUMUA U 3[I0POBbE YETOBEKA: MpaBUia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpEnapaToB, MpaBuia
0€30IMacHOTO HCIIOIH30BAHMS MPENapaToOB OBITOBON XMMHHU B MOBCETHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuszanusi MeXIpeIMeTHBIX CBsI3ed NMpU H3ydeHUH OOIled M HeopraHuyecko xumuu B 11
KJIacCe OCYIIECTBIICTCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHHA, TaK



U TOHATHH, SIBISIOMIUXCS CUCTEMHBIMH JUISI OTHCIBHBIX IPEJIMETOB ECTECTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC IOHSATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJH3,
CHHTE3, KJIacCU(pHKAIHS, EPUOJUIHOCTD, HAOIIOJCHNE, YKCIIEPUMEHT, MOJCIUPOBAHHE, U3MEPCHUE,
SIBJICHHE.

dusuka: Marepus, DHEprus, Macca, aToM, O3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, W30TOII,
PaIMOAaKTHBHOCT, MOJIEKYJIa, JHEPreTHYEeCKHH YpPOBEHb, BELIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHHE BELIECTBA, (PU3NUCCKUE BEIMYUHBI U SAUHHIBI KX U3MEPEHHSI, CKOPOCTb.

Buonorus: kierka, opraHu3M, 3Kocucrema, Ouocdepa, MaKpo- ¥ MHUKPOIJIEMEHTBI, BUTAMHUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MUHEPaJIbI, TOPHBIC TIOPOJIBI, TOJIC3HBIC UCKOMIAEMBbIE, TOTLTHBO, PECYPCHI.

TexHoNOTHUsI: XUMHUYECKas IPOMBIIUICHHOCTh, METAUIYPIUsi, MPOU3BOJCTBO CTPOHMTEIBHBIX
MaTepHajoB, CEILCKOXO3SMCTBEHHOE MMPOM3BOJICTBO, MUIIEBAsi IPOMBIIUICHHOCTD, (hapManeBTHYecKast
MPOMBIIIJICHHOCTB, ITPOHU3BOJACTBO KOCMCTHYCCKHUX IMpPCNapaTroB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHraIoB, SJICKTPOHHAA ITPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWN HA BA30BOM
YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA
JINMYHOCTHBIE PE3VJIbTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHUS OOYYArOIIUMHUCS MPOrpamMm
cpenHero oomero o0pa3oBaHUA (JIMYHOCTHBIM, MeETampeIMETHbIM U IpeaMeTHbiM). HayuHo-
METOAMYECKOW OCHOBOHW JJIsi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cootBeTcTBUM € CUCTEMHO-EATEIBHOCTHBIM MIOIX0/IOM B CTPYKTYpE JIMUYHOCTHBIX PE3YyJIbTaTOB
OCBOEHUS MpenMera «XHUMHS» Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUS BbIAEICHBI CIEIYIOIIHE
COCTaBJISIIOLIHE:

OCO3HaHHE 00YUYAIOITUMUCS POCCHICKON IPaXTaHCKOW UACHTUYHOCTH — TOTOBHOCTH

K CaMOpPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEICTICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

[[EJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKJCHUH JHMYHOCTH HAa OCHOBE KIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOCU JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MIPUCYIIIMMH LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHNUs;

HAJIMYHME TPABOCO3HAHUS JKOJIOTUYECKON KYIbTYPHI M CHOCOOHOCTH CTaBHTH LIETH M CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOM

U BOCIHTATEIbHON AESITEIbHOCTH B COOTBETCTBUU C T'YMAaHHUCTUYECKUMH, COLUOKYIbTYPHBIMU,
IyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH ¥ HWJCaJaMH POCCHHCKOTO TPaKTAHCKOTO OOIIECTBa,
INPUHATBIMU B OOILIECTBE HOpMaMU M IPaBUJIAMU IIOBEJIEHUS, CHOCOOCTBYIOLUIMMH IIpoOLEccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYaIOIINX CS.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeAMeTa «XUMUS» OTPaXKarT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIBHON M MPAKTUIECKOH NEATEIHHOCTH 00yUYArOIIUXCsl 0 Peai3aliy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa1aHCKOTO BOCTIMTAHUS:

OCO3HaHHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOTIOPSAIKY;

MIPE/ICTAaBICHUSI O COLMATbHBIX HOPMAaX M MpaBUiIaxX MEXKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MpPHU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyYMEHTHI JIPYTuX MpU
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

2) maTpUOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OT€YECTBEHHOW XUMUU;

yBaXKEHMsI K IPOLIECCy TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOrO NMPUMEHEHHS] XUMUU,
OCO3HaHHUS TOTO, YTO JIOCTHXKEHUS HAyKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOIOJIEHUI, KPOMOTIMBBIX
AKCIEPUMEHTAIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MIOJyUYE€HUH U MOCIEIYIOIIEM aHaIu3e HHPOpMaIiu

0 MePEeIOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SBICHUSIMH, U TPUHUMATH
OCO3HaHHBIE PEIIEeHNUs], OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OIIEHUBaTh CBOE TOBEJACHHWE M TIOCTYNIKM CBOMX TOBAapuIIed C MNO3UIUi
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX OCTYIKOB;

4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

MOHUMAaHMUS [EHHOCTeH 370poBoro M Oe3omacHoro oOpa3a JKH3HHM, HEOOXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COOJTFOICHHS TTPaBUIT 0€30TIACHOTO O0pAIIEHUs C BEIIECTBAMH B OBITY, IOBCETHEBHOM KU3HH U

B TPYAOBOH J1€ATEIbHOCTH;

MMOHUMAaHHUSI LIEHHOCTH MPAaBWJI HHAUBHUIYAJLHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS

B CUTYallUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS TIOCIEACTBUA U HENPUATUS BpPEIHBIX MPUBbIUEK (YNOTPEOJIEHUS aAJKOTrOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZ1OBOTO BOCIIUTAHUS:

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATENbCKON JesITeIbHOCTH, OOLIECTBEHHO
10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JAESATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTHE€ B PELLIEHUU MPAKTUUYECKUX 3a7ay COL[MAIIbHON HAIPaBJIEHHOCTU
(B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUeHHUI0 Mpodeccuil pa3TuvyHOro poja, B TOM UYHCJIE€ HA OCHOBE
MIPUMECHEHHUS MTPSIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUsI K TPYLy, JIOISAM Tpy/ia U pe3yjbTaTaM TPYJOBOU JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYallbHOM TpaeKkTOpuu oOpa3oBaHMs, Oymyiei
npodeccun M peanuzani COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) PKOJIOTUYECKOT'0 BOCIIUTAHMUS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPO/IE, KaK UICTOYHHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emiie;

MIOHMMAaHUs TJI00aJbHOIO XapaKTepa OJKOJOTMYECKHUX MpOo0JieM, BIUSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHKEHHH XUMHM JUIsL pEIIeHUs BOIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BaAHNUS;

AKTHUBHOTO HENPHUATHS JIEWCTBHM, MPUHOCIIIMX BpEl OKPYKAKOUIEH NMPUPOJHOU Cpene, YMEHUs
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJOTUYECKUE MOCIEACTBUS MNPEANPUHUMAEMBIX IEHCTBUN U
MPeIOTBpAIIaTh UX;

HQINYMS ~ Pa3BUTOIO  HKOJOTHMYECKOTO  MBIIUIEHUS, JKOJOTMYECKOW  KYyJIbTYphl, OIBITA
JEeSITEIbHOCTH 9KOJOTHUECKON HAIpPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IO3HABATENIbHOM,
KOMMYHHMKaTUBHOM M COLUAIbHOM MpPaKTHKE, CIHOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOSTH
uzaeosioruu xemohoouu;

7) IEHHOCTU HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayK{ U 0OIIIECTBEHHOM MPAKTHKH;

MMOHUMAaHHUS CTIeNU(UKH XUMUU KaK HayKd, OCO3HaHUs e€ poyiid B OPMUPOBAHUH PALIMOHATHLHOTO
HAYYHOTO MBIIIICHHS, CO3/aHUU IIEIOCTHOTO MPEJCTAaBICHUA 00 OKPYKAIOIIEM MHpE Kak O €IMHCTBE
MPUPOJBI U YeNIOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEN M pEelleHUU MpoOieM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XHUMHUHM JUI COBPEMEHHOM ULMBWIM3ALUU: B €€
T'YMaHUCTHYECKON HAMPABIEHHOCTH U BAKHOU POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHAIbHOMN KYIbTYpHI,
pelIeHnr r100abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM,



MTUIICBOW M SKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIUIMHBI, 00CCIICYCHHH YCIOBUH YCIICITHOTO
TpyJa 1 SKOJIOTHIeCKH KOM(DOPTHOM JKU3HH KAKOTO YieHa O0IIecTBa,

€CTECTBCHHO-HAYYHON TPaMOTHOCTH: TIOHUMAaHUS CYITHOCTH METOJOB IMO3HAHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIh30BaTh MOJIydaeMble 3HAHHUS JIJIs aHAIN3a U 00BACHCHUS
SIBJICHUH OKPYXKAIOIIEr0 MHpa W MPOUCXOANIMX B HEM HM3MEHCHHM, YMEHHUS JellaTh 00OCHOBAaHHBIC
3aKJIFOYCHUS Ha OCHOBE HAYYHBIX ()AaKTOB M MUMEIOMIMXCS JAHHBIX C IEJIBI0 MOYU4EHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO HUCIOJIb30BaTh XUMUYCCKUE 3HAHUS JIUIS PEHICHUS MPOOJIeM

B PCAIbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMHU;

HMHTEpeca K 0COOCHHOCTSAM TPYy/ia B Pa3IMUHBIX chepax mpodhecCHOHATbHON AeITeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYEOHOTO MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHETO
o01mrero o0pa3oBaHus BKIFOYAKOT:

3HaYMMble I (OPMHUPOBAaHUST MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEXIUCIUTLUIMHAPHBIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MUpPA U
Crenu(pUKy METOAOB ITO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, YJHEPTHUS,
SIBJICHHE, TMPOIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIIMII, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

VHUBEpCaJbHbIC YyUeOHBIC ACHCTBHS (IIO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, DPETYJSATHBHEIC),
obecnieunBaromue (GOpMUPOBaHWE (QYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBHON KOMIICTCHITHH

oOyuaromuxcs;

CIIOCOOHOCTH o0yJaroImuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUTHHAPHBIE,
MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUYeOHBIC JCHCTBUS B MO3HABATEILHOW M COIUAIBLHOU
MIPAKTHKE.

MertanpeqMeTHbple  pe3yibTaThl  OTPAXKAalOT  OBJAJICHUE  YHUBEPCAIBHBIMH  yUCOHBIMU
MO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENTFHO ~ (OPMYJIMPOBAaTh W aKTyaJIM3UPOBaTh  MpOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpEETISATh LENH eATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHIKEHHS, COOTHOCUTH
PE3YIIbTAThI JEATSIEHOCTH C TTOCTABIICHHBIMH TEJISIMH;

WCIIOJIb30BATh IPH OCBOCHUH 3HAHUN TTPUEMBI JIOTHYECKOTO MBITIICHUS — BBIJICISITh XapaKTePHBIC
MPU3HAKU TIOHSITUN W yCTAHABIMBATh UX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIONINE TMOHATUS IS
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMA BEIECTB H XUMHUYCCKHX PEAKIIHIA,

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3yJaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (OPMYITHPOBATH BHIBOIBI

U 3aKITIOUYCHHUS;

MIPUMEHSITH B MPOIIeCCe MO3HAHUS, UCIIOJIb3YEeMbIe B XUMHUH CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJIENBbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) DJIEMEHTAa, XUMUYECKas
dbopMyna, ypaBHEHHUE XUMUYECKON PEAKIINN — IIPH PEIICHUH YIeOHBIX MO3HABATEIBHBIX



U TpPaKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHbIE MOJENbHbBIC MPEICTABICHUS Ji BBIABICHUS
XapaKTepHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKLIUH.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

(dbopMynHpoBaTh ENIU U 33JIa4H UCCIIEJOBAHUS, UCIIOIH30BaTh MOCTABIEHHBIE U CAMOCTOSTEIILHO
c(opMyIHpOBaHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTA IO3HAHHUS M OCHOBBI sl (POPMHPOBAHUS
THIIOTE3BI 10 POBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIQJIETh HABBIKAMU  CAMOCTOATEJIBHOTO  IJITAHUPOBAHUS M IPOBEIEHUS  YYCHHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HAOMIOIAaTh 3a XOAOM IIpOIEcca, CaMOCTOSITEILHO
MPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYINPOBAaTH 00OOIIEHHUS 1 BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJICIaHHOM paboTe;

MPUOOpPETaTh OMbBIT YYEHUUYECKOW HCCIIENOBATENbCKOM M MPOEKTHOM AESITeIbHOCTH, MPOSBISAThH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY MOMCKY METOJOB PEIIeHUs MPAKTHUECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TTO3HAHMUSL.

3) pabora ¢ uHpOopMaIUeii:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHGOpMaNUU (HAy4YHO-TIONMYISpHAs JUTepaTypa
XMMHUYECKOT0 COJIep KaHUsl, CIIpaBOYHBIE MocoOus, pecypchl HTepHeTa), aHamu3upoBaTh HHPOPMAIIHIO
Pa3NIUYHBIX BUAOB U (POPM MPEICTABICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh

Y HETIPOTUBOPEUNBOCTH;

(dbopMynHupoBaTh 3aIIPOCHl M IPUMEHATH Pa3IMYHbIE METO/IBI MPU MOUCKE U 0TOOpe MHbOopMaIuy,
HE0OXOIMMOM IS BHITIOTHEHUS! Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

pUOOPETATH OMBIT HCIIOJIE30BAHMS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI

Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMANbHYI0 (QopMy TNpeacTaBieHus HWHGOPMaAUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

WCTIOJIb30BATh HAYYHBIH S3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH WH(popManue:
NPUMEHITh MEXIpeaMeTHble ((pU3nYecKue M MaTeMaTH4YeCKHE) 3HAKM M CHUMBOJIBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgnazieHre yHUBEPCATBHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJaBaTh BONPOCH TI0 CYIIECTBY OOCYXIaeMOW TeMbl B XOJAE IUaiora W/WIH TUCKYCCHH,
BBICKa3bIBaTh UJEH, (POPMYTUPOBATH CBOU IMPEIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHON
3ajJjauy;

BBICTYIIaTh C TIPE3CHTAlMel pe3yJbTaTOB II03HABATEIBHON JIEATENBHOCTH, TOJTYYEHHBIX
CaMOCTOSITENTFHO HJIM COBMECTHO CO CBEPCTHHUKAMH TPU BBIIOJHEHWH XMMHUYECKOT'O JKCIIEPHMEHTA,
NPAaKTUYeCKOH pabOThl MO MCCIEOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB, peaju3alld y4eOHOTro
npoekta ©  (OPMYJIHMPOBaTh BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHBIX HCCIEIOBaHUN MyTEM
COTJIaCOBAHUS MO3UIIMKA B XO€ OOCYKIEHUS U 0OMEHAa MHEHUSIMH.

OgnazicHre YHUBEPCATBHBIMH PETYISITHBHBIMH JCHCTBUSMU:

CaMOCTOSITENIHO IUIAHUPOBaTb M OCYIIECTBJIATH CBOIO IO3HABATENbHYIO JIESTELHOCTB,
ompenensas e€ LeNM W 3aJauyd, KOHTPOJIMPOBAaTH M IO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATH
npeJuIaraeMblii AITOPUTM JACUCTBUI MPH BBHITIOJTHEHUN YISOHBIX U UCCIIEIOBATEIhCKUX 3a/1a4, BRIOMPATh
Haubosee 3 PeKTUBHBINA CIOCO0 UX pelIeHHs] ¢ YUETOM MOJIyUYEeHUs HOBBIX 3HAHUI O BEIIeCTBAX

U XUMHUYECKUX PEaKLUsIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

[MPEJMETHBIE PE3VYJIbTATBI



10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIOT:

c(OPMUPOBAHHOCTh MPEJACTABICHUNA O XWUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOH
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN TPUPOJBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QYHKIIMOHATBHONU IPaMOTHOCTH, HEOOXOAUMOI JIJIs1 pelIeHHs MPaAKTUYECKUX 3a]1a4

1 DKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M IIPUPOIHON CPE/IE;

BJIAJICHUE CHUCTEMOM XHMMUYECKMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIONIME MOHSTHUS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, DJJIEKTpPOHHAas O000JOYKa aroMma, MOJEKyJa, BaJEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTYpHast ¢opmyia (pa3BEpHyTas U COKpallEHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOJHBIN CKeJeT, (PyHKIMOHANbHAS TPYIIa, pajnuKal,
M30MEepHs, U30MEPbI, TOMOJIOTUUECKHUI Psil, TOMOJIOTH, YIJIEBOAOPO/IbI, KHUCIOPOJ U a30TCOAepKallne
COEIMHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHMUS]); TECOPUU U
3aKOHBI (TEOpHUSl CTPOCHHUS OpraHuyeckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHUS MAaCChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUH; MUPOBO33PEHUECCKUE 3HAHMUS, JIEKAIINE

B OCHOBE NMOHUMAaHUs MPUYMHHOCTU U CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PAKTOJIOTHUECKHUE
CBEJICHUS O CBOICTBAX, COCTaBE, MOJYYEHUU U OE30MacCHOM UCIOJIb30BaHUU BAKHEHUIIINX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMCHHW BBISBIIATH XapaKTCPHBIC NMPU3HAKU TOHATHUN, YCTAHABIUBATH WX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHSI IPY OMUCAHUU COCTAaBa, CTPOCHUS

U TIPEBpAIICHUN OPraHMYECKUX COSIMHECHMUIA;

cOpPMUPOBAHHOCTh YMEHUH UCMHOJIb30BaTh XHWMHUYECKYI0 CHMBOJHUKY JJSi COCTaBJICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM) (POPMYJI OPraHUUECKUX BEIIECTB

Y YpaBHEHUN XUMHUYECKUX DPEAKIWN, W3TOTaBIMBATH MOJEIM MOJIEKYJ OPraHUYECKHUX BEIIECTB
JUIS WJUTIOCTPAIIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpPMUPOBAHHOCTh YMEHUW YCTaHABIUBATh MPHUHAIJICKHOCTh H3YYEHHBIX OPTaHHMYECKUX
BEIIECTB TI0 MIX COCTaBY M CTPOCHUIO K OMPEICIIEHHOMY KJIACCY/TPYIIIE COSAMHCHHM (YTICBOIOPOIbI,
KHCJIOPOJT ¥ a30TCOJIep KAIINe COCAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS), 1aBaTh UM Ha3BaHUS
no cucreMatudeckoir HomeHknarype (IUPAC), a Takxke mpuBOAUTh TPUBUAIBHBIE HA3BaHUS OTACTHHBIX
OPraHMYECKUX BEIIECTB (ITWJIEH, TMPOMHIIEH, AaleTHJIeH, OTHICHTIUKONb, TJIHIEpUH, (GEHO,
dbopmanibieTu, aneTanbAeTUl, MypaBbHHAs KHUCJIOTA, YKCYCHas KHCIJIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, PPyKTO3a, KpaxMal, eJUIH003a, TIUIKH);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEACIIATh BUbI XUMHUUECKON CBA3M B OPTaHUYECKUX COCTMHEHUIX
(omuHApHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJIOKEHUSI TEOPUU CTPOEHHUS OPTraHUYECKUX BEIIECTB
A. M. ByrnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe U XUMHUYECKHE
CBOMCTBAa THUIUYHBIX TMPEACTABUTEICH PA3JIMYHBIX KJIACCOB OPraHMYECKHUX BEHIECTB (METaH, JTaH,
STWJICH, TPOINWJIEH, aleTuieH, OyramueH-1,3, wmermnOyranuen-1,3, O€H30J, METaHOJ], JTAaHOI,
ATWJICHTJIUKOJb, TJIMLEPHH, (EHOI, aleTalbAeTH], MypaBbHHAs M YKCYCHas KHCIOTHI, TJIIOKO03a,
KpaxMaJ, [eJITI0JI03a, aMUHOYKCYCHAsi KUCIIOTa), UIUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXI1Y HUMHU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKINI C HCTIOIB30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHHKU YTJIEBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI HMX TMepepadOTKH U TMPAKTUYECKOE NPUMEHEHHE MPOTYyKTOB
nepepadoTKH;



c(OpPMUPOBAHHOCTh YMEHHM MNPOBOAMUTH BBIYUCICHUSA IO XUMHUYECKUM YpaBHEHMSIM (Macchl,
00BEMa, KOJIMYECTBA HMCXOIHOTO BEUIECTBA WJIM MPOJYKTAa PEAKIMH IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MMPOJAYKTOB PEAKIINH);

chOpPMUPOBAHHOCTh YMEHHM BJAaJE€Th CHCTEMOIl 3HaHMI OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, HCIOIb3YEMbIX B XMMHUU MPHU M3YYEHUHU BEHIECTB MU XUMHUYECKHUX sIBJICHUI (HaOII0AeHUe,
HU3MEPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh CHUCTEMHBIE XWMHUUYECKHE 3HAHUS A
NPUHATHAS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BELIECTBAMU U HX
IIPUMEHEHHEM;

c(hOpMUPOBAHHOCTH YMEHUH COOJII0IaTh IPAaBHJIA MOJIb30BAHUS XUMUYECKOM MOCYA0N

1 J1abopaTOpHBIM 00OpYIOBAaHUEM, a TAK)Ke TMpaBUiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMH 10 BBITIOJTHCHUIO TAOOPATOPHBIX XUMHUYECKHX OIBITOB;

chOPMUPOBAHHOCTh ~YMEHUU IUJIAHUPOBATH U  BBIIOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB IPU HATPEBaHUHM, MOTYYCHHUE STUJICHA U U3yYCHHE er0 CBOMCTB,
KAueCTBEHHBIC PEaKIMM OPraHWYEeCKUX BEIIECTB, JEHATypamusl OCIKOB TpPU HArPEBAHWH, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBUH C IIPaBUJIAMHU TEXHUKH 0€30MaCHOCTH P OOpaIlleHNH ¢ BEIIeCTBAMH
U J1a00opaTOpHBIM 000PYAOBAaHUEM, MPEICTABIATH PE3yabTaThl XMMHUYECKOTO JKCIepUMEHTa B Qopme
3aliCHU YpPaBHEHUH COOTBETCTBYIOIIMX peakuuid u (OpMYyIUpOBAaTh BBIBOABI Ha OCHOBE 3THUX
pe3yJIbTaToOB;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AHATU3UPOBATh XUMHUYECKYI) HWH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MPAaBHIIA KOJOTUYECKH 11€TIECO00Pa3HOTO MOBEICHUS B
OBITY ¥ TPYIOBOW JIEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHOM
Cpelbl, OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS Ha JKMBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BelIEeCTB, MOHNUMas cMbIc nokaszarens [1JIK, moscHsaTs Ha mpuMepax crocoObl yMEHbILICHUS

Y IIPEeIOTBPALICHUS UX BPEIHOTO BO3/IEUCTBHUS HA OPraHU3M YEJIOBEKA;

JUTSE O0YYArOIIMXCS ¢ OTPAaHMYCHHBIME BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHUE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHHIA;

JUIS CIIETIBIX M CIHA0OBUASIIMX OOydYaloIIUXCs: YMEHHE HCIOJIb30BaTh pPElbe(PHO-TOUCHHYIO
cucremy obo3nauenuit JI. bpaitns mis 3anucu xumudeckux Gopmyi.

11 KJITACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01as 1 HeopraHudeckasi XUMHs OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XWMHUYECKOW COCTaBISIOUIEH €CTeCTBEHHO-HAYYHOH
KapTUHBI MUpPa, POJIM XUMHH B TIO3HAHHUHU SIBJICHUH TIPUPOJBI, B POPMUPOBAHUN MBIIIJICHUS U KYIbTYPHI
JTUYHOCTH, €€ (QYHKIIMOHATLHON TPAaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHHS MPAKTUYECKUX 3a1a9

Y 9KOJIOTUYECKA 0OOCHOBAHHOT'O OTHOIICHUSI K CBOEMY 3JI0POBBIO U MIPUPOJIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIOJATAIONINE MOHSATHUS
(XMMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJa, MOJIb,
MOJISIPHBIA O0BEM, BAJIEHTHOCTb, DJIEKTPOOTPUIIATEITLHOCTh, CTENCHb OKWCJICHUS, XUMHUUYECKas CBS3b
(KoBasieHTHAs, MOHHAs, METaJUITMUeCKas, BOJAOPOHAS ), KPUCTALTNYECKAs PEIETKA, THITHl XUMHUYECKHUX
peakluii, pacTBOp, DJEKTPOJIMUTHI, HEIJIEKTPOJIUTHI, IIEKTPOJUTUUYECKAS TUCCOLMAIUS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEaKLUU, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpUs
AJIEKTPOJIUTAYECKON nucconunanuu, nepuoandeckuii 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHS
MacChbl BEIIECTB, 3aKOH COXPAHCHHS W TIPEBPAICHHUS DSHEPTHH TPH XHUMHUYECKHX PEAKIIHIX ),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XMMHHU, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEXKAIUE B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBIICHUH, (PAKTOIOTHYECKHE CBEICHUS



O CBOMCTBaXx, COCTaBe, MOJIyUeHUU U OE30MaCHOM HCIOIb30BAaHUH BAKHEUIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTEPHBIC MPU3HAKU TOHATHUN, YCTAHABIUBATH HX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU OMMCAHUU HEOPTaHUYECKUX BEUIECTB U UX
MPEBPAILICHUI;

c(hOPMUPOBAHHOCTh YMEHUI HCIIOJIB30BATh XUMUYECKYIO CHMBOJIUKY JJIsSI COCTABJICHUS (OPMYI
BCIIIECTB M YPaBHEHHI XMMUYCCKHUX Peakiuii, cucremarndeckyto HomeHkaarypy (IUPAC)

U TPUBUAJIbHBIC HA3BaHUs OT/IEIbHBIX HEOPTraHUUECKUX BeUIeCTB (yrapHbIi ra3, yriaeKucibli ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BecTb, MUTHEBAS COJA, IUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHH ONpEIENATh BaJCHTHOCTh U CTCICHb OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB B COEIUHEHHUSX PAa3JIM4YHOrO COCTaBa, BUJ XWMHUUYECKOW CBS3M (KOBaJCHTHasi, MOHHAsd,
MeTaJlJIN4ecKasi, BOJIOPOJAHAS) B COSMHEHHIX, TUIl KPUCTAINTNYECKON PEIIETKH KOHKPETHOTO BELIECTBA
(aToMHasi, MOJEKyNIspHas, HWOHHAs, METaJUIM4YecKas), XapakTep cpeAbl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB IO WX
COCTaBYy K OMpeNeIEHHOMY KIIACCy/TPYIINe COeAMHEHUH (TIPOCThIE BEIIECTBA — METAJIBl U HEMETAaJLIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUH PaCKPBIBATh CMBICIT TIeproArdecKkoro 3akona J[. 1. Meneneesa

U JICMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYI0O U IPOTHOCTHUYECKYIO
dynkuum;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
anemeHToB 1—4 mnepuonoB Ilepmonuueckoit cuctembl xumuueckux anementoB J[. M. Menpaeneena,
UCTOJB3ysl TMOHATHS «S-, P-, O-3JIeKTpOHHBIC OPOUTATN», «IHEPIrETHYCCKHE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN 110 IEPHOaM

u rpynnam Ilepuoauueckoit cucremsl xumuueckux aneMeHToB . . Menzaeneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh (OMHCHIBATH) OOMNIME XHMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEXJy HEOPraHWYeCKHMMH BEIIECTBAMU C IOMOIIbIO YpPaBHEHHH COOTBETCTBYIOIIUX XHWMHUYECKHX
peaxkuuii;

c(hOPMUPOBAHHOCTh yYMEHHS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU TO0 Pa3THIHBIM
MpU3HAKaM (YUCITy U COCTaBY pEarupyrolux BEHIECTB, TEIIOBOMY 3(PQEKTy peakiuud, W3MEHEHHIO
CTETeHeW OKUCIICHUS YIIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YUACTHIO KaTaan3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHM COCTaBISTh YPAaBHEHHsI PEAKIMil pa3IMYHBIX THUIIOB, TMOJHBIE U
COKpaIlI€HHbIC YPaBHEHHUS PEaKIUi MOHHOTO OOMEHa, YYUTHIBAsI YCIOBHS, MPU KOTOPHIX ITH PEAKIIUN
UIYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUN TPOBOAMUTH PEAKIUU, MOATBEPXKIAIONINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEILECTB, PACIIO3HABATH ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE

B BOJIHBIX PACTBOpaxX HEOPTaHUYECKHUX BEIIECTB;

chOPMHUPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpPeICTBOM COCTABJICHHUSI SJICKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHUN OOBSCHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakluud OT
pasIUYHBIX (DAKTOPOB; XapaKTEP CMEIICHHS XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BozaeiicTBus (npuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI, JEKaIHe B OCHOBE
MIPOMBIIIIJIEHHOTO TOTYYSHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke chopMHUpOBAHHOCTh MPEACTaBIECHUI
00 00mMX HAYYHBIX MPUHIIANAX U IKOJOTHIYECKUX MPOOIeMax XUMUIECKOTO TIPOU3BOICTBA;



c(OpPMUPOBAHHOCTh YMEHHHM MPOBOAWUTH BBIYUCICHHS C HCIOJb30BAHHMEM IOHSATHUS «MaccoBas
JOJTIS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHONICHWH Ta30B MPH XUMHUYECKHX PEAKIUAX, MACCHI
BEIIECTBA MJIM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe MIM O0BEMY OJHOTO U3
YYacTBYIOUIMX B pPEaKlMU BEIIECTB, TEIIOBOro 3¢ ¢ekra peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHUS
Macchl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCYI0U

1 1abopaTOpHBIM 000pyIOBaHKEM, a TAaKXKe MPaBUiIa OOpPAIICHUsS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMHU T10 BBIMOJIHEHUIO Ta0OPATOPHBIX XUMHUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATDH U BHITIOJIHATH XUMUYECKUI IKCIIEPUMEHT (pa3ioKeHue
IIEPOKCU/IA BOJOPOIA B IPUCYTCTBUU KATAIU3aTOPa, ONIPEACICHUE CPEABI PACTBOPOB BEILIECTB

C TMOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOHN peaklny, peakilMi HOHHOrO0 0OMeHa, Ka4yeCTBEHHbIE peakluu Ha cynb(ar-, KapOoHaT-

U XJIOPHUJI-AaHUOHBI, HAa KaTUOH AaMMOHHS, DPEIICHHE HKCIEPUMEHTAIBHBIX 3a/Jad MO0 TeMaM
«Metamuei» 1 «HeMeTals») B COOTBETCTBUU C MIPABUIIAMH TEXHUKU O€30MMaCHOCTH MIPH OOpaIeHIH

C BEIECTBAMH U JaOOpPaTOPHBIM OOOPYIOBAHHUEM, MPEJCTABISATH PE3YyJIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUI COOTBETCTBYIOIIUX peakiuil u (GopMyIHpoBaTh BHIBOJIBI Ha
OCHOBE 3THX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIH0 HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKalUK, UHTepHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0IaTh PaBUIIa SKOJIOTUYECKH 11eTIECO00PA3HOT0 OBEICHUS

B OBITY W TPYIOBOW NEATENBHOCTH B LIEISAX COXPAaHEHUS CBOETO 3JI0POBbS M OKPYKaIOLIEH
MPUPOAHON Cpellbl, OCO3HABAaTh OMACHOCTb BO3JECUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX
BEILIECTB, MOHUMAst cMbIci nokazarens [IJK, moscHaTh Ha mpuMepax criocoObl YMEHbIIICHUS

U NIPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa;

JUIS O0YYaroIIMXCs ¢ OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 370POBbsI: YMEHHUE IPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUN;

JUIS CIIENBIX M CIa0OBUASIIMX OOydarolIUXCs: YMEHHME HCIOJIb30BaTh pPEIbe(PHO-TOUCUHYIO
cucremy obo3nauenuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
KonnuectBo yacos
DneKkTpoHHbIC (IU(PPOBHIE)
Ne i/m HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KoHTponbHbIE [pakTHyecKue
Bcero o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThl
Paznen 1. Teoperuueckne OCHOBbI OPTaHUYECKOW XUMHUHU
IIpeamer opranndeckoi xumuu. Teopus https://academy-
1.1 CTPOCHHS OPTaHUYCCKUX coenHeHui A. M. 3 0 0 content.apkpro.ru/lesson/a9f3d191-!
byrneposa 4e24-ac02-efb16fa49f6a
Wroro mo paszneny 3
Paznen 2. YraeBomopo bl
https://academy-
2.1 [IpenenbHbIe YTIEBOAOPOABI — aJTKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBOAOPOIbI: aTKEHBI https:/academy-
2.2 P _ POARL: ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
ATKQMCHDI, ATKIHET 4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
491d-aded-c3ddal9feef4
IT
24 PHPOAHBIC HCTOTHHIH YIJICBOAOPOAOS H X 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroro mo pasneny 13
Paznen 3. Kucnopoacoaepskarine opraHu4ecKue CoOeIMHEHUs
https: -
3.1 Cruptet. @enon 3 0 0 Ups:/facademy

content.apkpro.ru/lesson/5439c18b-



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
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

4b6f-bf84-c04fad71694f

Anpnerunsl. KapOoHOBBIE KUCITOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
HOKHEIE SQHPEL 4945-b076-cb7ae5858090
https://academy-
3.3 VYrineBosl 3 content.apkpro.ru/lesson/709ce43a-
4281-963b-01d2e212d4d0
Uroro mo pazneny 13
Paznen 4. Azorconepsxaiiue opraHM4ecKue COeIMHEHUS
https://academy-
4.1 AwmuHbl. AMUHOKKCIIOTEL. beiku 3 content.apkpro.ru/lesson/0c608a59-
4481-839e-9205f201b73e
Utoro no pazneny 3
Paznen 5. BeicOKOMONEKYIIIpHBIE COEAMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



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 KJIIACC

KommuecTBo yacos

DnekTpoHHbIC (U(PPOBBIE

Ne i/ HanmenoBanue pa3aenoB U TEM IPOrpaMMbI KoHTponbHbIE I[TpakTHYeCKHe
Bceero o0Opa3oBaTrebHbIE PeCYPCh
paboThl paboThI
Paznen 1. Teoperuueckrne OCHOBbI XUMHUH
Crpoenue atoMoB. Ilepuonnueckuii 3aKoH 1
1.1 [Tepuonnueckas cucTeMa XUMHUYIECKUX 3 0 0 https://lesson.edu.ru/04/10
sneMenToB /. 1. MenneneeBa
1.2 XUMHYECKUE PEAKIIUU https://lesson.edu.ru/04/10
13 Crpoenue BeniectBa. MHOrooOpasue BelecTB https://lesson.edu.ru/04/10
Utoro no pazneny 13 https://lesson.edu.ru/04/10
Pazgen 2. Heopranuaeckasi Xumust
2.1 MeTraisl 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramisl 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPTAHWUECKHX 1 OPrAHHYECKUX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazaeny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumnd u :Knu3HbL
3.1 XUMUS U )KA3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no paszneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



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

I[TOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KonmuectBo yacoB
No Hara DneKTpOHHBIC IU(PPOBHIE
Tema ypoxa KoHTposbHbIE [IpakTrueckue
/a Bceero U3y4YCHUS o0Opa3oBaTeNbHbBIE PeCYPChI
paboThI paboThl
IIpenmeT oprannyeckol XUMHUH, €€ https://academy-

1 p p ’ 1 0 0 content.apkpro.ru/lesson/a9f3d1.
BO3HHKHOBCHHUE, PA3BUTHE U 3HAYCHHE Sele-4e24-ac02-efh16a4976a
Teopus cTpoeHUs OPraHUYECKUX COCIUHEHUN https://academy-

2 A 1\1/3[ 5 p p g 1 0 0 content.apkpro.ru/lesson/c935a5

. M. BytnepoBa, €€ OCHOBHBIE MTOJOXKEHUS ab06-4c59-0dcf-20517ae4b52e
[IpencraBienue o kiaccupuxanuu
opraHmyeckux BeniecTtB. HomeHnkimaTypa https://academy-

3 p HI ' P 1 0 0 content.apkpro.ru/lesson/726ee0
(cucTemaTH4ecKasi) ¥ TPUBHAIbHBIC Ha3BaHUS 01a9-410f-b3be-bach589aead
OpPTaHMYECKUX BEIIECTB
AJTKAHBI: COCTAB M CTPOEHHE https://academy-

4 ' . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc
TOMOJIOTHHCCKIH pAL ec23-473c-b3d7-ed82fcaddd02
MertaH ¥ 3TaH — OpocTeHIIne https://academy-

5 p 1 0 0 content.apkpro.ru/lesson/258ddc
TpEACTABUTCIH AlTKAHOB £c23-473c-h3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 0 0 content.apkpro.ru/lesson/403817

4158-4bd1-ae98-18dc1cfb9399
Otnie 0 €H — IIPOCTEUIIINE

7 THIICH 1 HPOTTIUICH —= HPOCTEHIIHT 1 0 0 https://lesson.edu.ru/04/10
MPEICTABUTENN ATKEHOB

8 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 0 1 https://academy-

OTUJICHA U U3YYCHHEC €TI0 CBOICTBY

content.apkpro.ru/lesson/53cd23



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
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

2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u

9 MeTunoyraaueH-1,3. Ilonydenue https://lesson.edu.ru/04/10
CHHTETHYECKOTO KaydyKa ¥ PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH — https://lesson.edu.ru/04/10
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB
Brruncnenus mo ypaBHEHHIO XUMUYECKOU https://academy-

11 P content.apkpro.ru/lesson/7dada0
peaKiu 8448-418f-b416-fbaledddab6d
ApeHbl: 0eH30i ¥ Tol1yoJ1. TOKCUYHOCTH https://academy-

12 PEHbL yor. content.apkpro.ru/lesson/d86d7d
apeHoB d5b4-491d-aded-c3ddal9feefs
I'emeTnyeckas cBs3 €BOJIOPOJIOB,

13 HETHHCCKAT CBASH YTIEBONOPOAIOB https://lesson.edu.ru/04/10
MIPUHAUICKANINX K Pa3IMYHBIM KJIacCcaM
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

14 IPUPOJIHBIN ra3 U MONMYyTHHIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€ nepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ nepepaboTKu
K o

16 OHTPOJILHAA PADOTA TO PasACIy https://lesson.edu.ru/04/10
«YTIeBOIOPOIBI»

IIpenensHBIE OTHOATOMHBIE CIIUPTHL: METAHOII https://academy-

17 pelt B PTEL content.apkpro.ru/lesson/5439c1
11 ITAHOT. BOAOPOIHAZ CBA5h 7440-4b6f-bf84-c04fad71694f
MHoroaToMHbBIE CIIUPTHL: 3TUIECHIIINKOIb U https://academy-

18 PTRL: content.apkpro.ru/lesson/461aa9

T CPUH

c0ef-4827-a8e5-d12a0bedc826



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
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

@DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NIECKHUE U

https://academy-

19 . content.apkpro.ru/lesson/649883
XUMHUYCCKUEC CBOUCTBA, HpI/IMeHeHI/Ie 7C5f-4f16-896e-10&2278b08f1
Anbaerupl: GopMaIbACTHI U alleTaIbICTH https://academy-

20 A AICTHABL: Q0P JICTHAL T att ACTHA content.apkpro.ru/lesson/8664b3

HeToH 0ba3-4945-h076-cb7ae5858090
OIHOOCHOBHEBIE IPENEIILHBIE KAPOOHOBBIE https://academy-

21 . p p content.apkpro.ru/lesson/b4feaal

(HCTIOTRE MYPABBIHAT H YICyCHar 3438-4b57-a3ec-ba0f9fe63¢0d
o https://academy-
IT 6ora Ne 2. «C

22 paTHicckas pa f) Ta A 2.« ponctsa content.apkpro.ru/lesson/9834d4
pactBopa yrCyCHOR KHCIOTRD 386d-444a-8de3-7efbagh98cdb

23 CTeapI/IHOBaH " OJICMHOBAs KHUCJIOThI, KaK https://lesson.edu.ru/04/10
HpeIlCTaBI/ITeJII/I BBICIIINX Kap6OHOBI>IX KHUCJIIOT

24 Meura Kkai comn BHCHMf KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, KX MOIOIIee JeHCTBHE
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE https://academy-

25 KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX content.apkpro.ru/lesson/71ac43
>dupoB a0d4-4945-a0eb-1e59cd5f4dof
)KI/I bI: TUAPOJIN3, IIPUMCHCHHC httDS://academV-

26 5 Dbl THP - 1P ’ content.apkpro.ru/lesson/71ac43

uosoriHcckas poiib X1pos a0d4-4945-a0eb-1e59cd5f4dof
VYrneBoabl: cocTaB, KiacCUpUKaIS. https://academy-

27 Baxneiue npencraBuTenu: rir0Ko3a, content.apkpro.ru/lesson/709ce4
bpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0
K

28 PAXMAT H [ELTION038 KAk NPHPOAHPIC https://lesson.edu.ru/04/10
TOJIUMEPBI
K

29 OHTPOJILHA} PadOTa MO pasxeny https://lesson.edu.ru/04/10

((KI/ICJ'IOpOI[CO,Z[Cp)KaH_[I/IC OpTraHHU4YC€CKUC



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
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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

COCOAUHECHUA»

https://academy-
30 AMMHBI: METWJIAMHUH U aHUJINH 1 content.apkpro.ru/lesson/0c608a
4c69-4481-839¢e-9205f201b73e
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE https://academy-
31 OpPTraHUYECKHUE COSAMHEHUS, X 1 content.apkpro.ru/lesson/c2f2f3c
ounosornyeckoe 3Hauenue. [lentuasl 43d1-4873-ace0-78eca6009628
Bbenkn xak nmpupoaHbsie https://academy-
32 PHPOA 1 content.apkpro.ru/lesson/c2f2f3c
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI 43d1-4873-ace0-786ca6009628
33 OCHOBHbIC MOHSTHS XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/IBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://lesson.edu.ru/04/10
[TnacTMaccel, Kay4yku, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIIACC

Ne
n/a

Tema ypoka

KomngecTBo yacos

Bcero

KoHTposbHbIE
paboThI

[IpakTueckue
paboThI

Jara
U3y4dCHUS

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

XUMHUYECKUH AIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTYypalys aTOMOB

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

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

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

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

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

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUBbI;, MCXaHU3MBI O6p8.30BaHI/I${ KOBaJCHTHOM
CBA3U. Boz[opolea;I CBA3b

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

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUSA

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

[TonsiTne 0 nucnepcHbIX cucteMax. IcTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 1o
BEILIECTBA B pACTBOPE

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

Krnaccudukanus u HoMeHKIaTypa

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

HCOPraHN4YCCKUX COC,HHHGHHﬁ. I'enernmueckas
CBs3b HCOPraHM4YCCKUX BEIICCTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHUECKUX peakiui B
HEOPraHU4YECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKHUX PEaKLUIX

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

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

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

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (HaKTOPOB HA CKOPOCTh
XUMUYECKON peakum»

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

11

DnexTpoiauTHuecKas auccoruanus. [lonsrue
0 BoJIOpoHOM mokazarene (PH) pactopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX M HEOPTaHNYECKHUX BEIIECTB

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

12

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pCaKknuuu.

ITonsaTHe 006 27MEeKTPOIN3E PACIIABOB U
pacTBOPOB CONEH

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

13

Kontponbnas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

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

14

Mertainmsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dneMeHToB [I. U.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIJIOB

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

15

CrnnaBel METAIIOB. DIIEKTPOXUMUYECKUH P

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

HaprI}KGHI/Iﬁ MCTAJJIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB
(HaTpuii, KaNuii, KaJIbLUA, MarHUM,
QTIOMUHUN) U UX COCTUHEHUN

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

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCTMHEHUN

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

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

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

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 0 TeMe
«Mertamb»"

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

20

Hemeramiel, ux monoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
snemenTtoB /1. 1. MenzeneeBa u 0COOCHHOCTH
CTPOECHHUS aTOMOB

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

21

Du3nYeCKUe CBOKMCTBA HEMETAIIJIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

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

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUI

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

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

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

24

XHWMHMUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHNN

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

25

[IprMmeHeHne BaXXKHENUIINX HEMETAIIIOB U UX
COeIUHEHUN

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

26

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10

https://lesson.edu.ru/04/10
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teMe «Hemeramnely. Berunciaenus no
YpaBHEHUSIM XUMHYECKHUX PEaKIUi 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 https://lesson.edu.ru/04/10
"Hemerannsl"»

08 KonrponsHas pabora no temam «MeTamisny u 1
«Hemerambi»

29 Heoprannueckue u OpraHn4ecKue KUCIOTHI. 1 httos://lesson.edu.ru/04/10
Heopranmueckue u opraHn4eckue OCHOBAHUS
AmdoTrepHble HEOpraHU4ECKue 1

30 opraHuveckue coenuHeHus. ['eneTnueckas 1 httos://lesson.edu.ru/04/10
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Posnb xuMum B ob6ecrieueHNH IKOJIOTHYECKOil,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O ITOTY4YECHHUS 1 https://lesson.edu.ru/04/10
BOXHEUIIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 https://lesson.edu.ru/04/10

34 XUMHS ¥ 3J0POBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEHEHHE OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUYEGEHBIE MATEPUAJIbBI U1 YUEHUKA

Xumus, 10 knace/ INabpuensu O.C., OctpoymoB W.I'., Cnanko C.A., AKuHOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBemenne»,2021 rXumus, 11 kmacc/ IN'abpuensu O.C., Octpoymo WN.I'.,
CnanxoB C.A., AkunonepHoe o6mectBo «M3narenscrso «llpocsemenue»,2021r.

METOJUYECKHNE MATEPHAJIBI JIJIA YUUTEJIA

Xumus (6a30BbIi ypoBeHb). Peanu3zanus 00pa3oBaHus: METOINYECKOE TOCOOHE ISt yUUTes /
Kasepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. [Tnuyrunoii. M. : ®I'BHY «MHctutyTt crparerun
pa3Butusi oopazosanusi PAOy, 2022 81 c.:ui.

MU®POBBIE ObPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCHI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy



		2023-08-30T14:03:27+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ  ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ КЛАССИЧЕСКАЯ ГИМНАЗИЯ № 1 ИМ. В.Г. БЕЛИНСКОГО Г. ПЕНЗЫ
	я подтверждаю этот документ своей удостоверяющей подписью




