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yueOHoro npeagmera «Xumusi. bazoBblii ypoBeHb»
st ooydarommxes 10 — 11 kiraccos

MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma cocraBneHa Ha ocHoBe TpeOoBanuii ®I'OC COO k pesynbraram
OCBOCHHSI OCHOBHOHM 00pa3zoBaTelbHON MporpaMMbl cpeaHero obmiero obOpaszoBanus MAQOY
COIII Ne 9, ¢ yueToM mporpamm, BKIIOYCHHBIX B €€ CTPYKTYPY, Ha OCHOBE (peiepalIbHOTO cep-
Buca «KoHctpykTop pabounx nporpamm mno yueOHbM npeameram» u @OII cpeanero olmiero
oOpa3oBanus, ¢ yuérom KoHuemnuu npenoiaBaHus yueOHOro mpeamera « Xumus» B 00pa3oBa-
TeNbHBIX Oopranuzanusx Poccuiickoit @enepaiun, a Takke OPUEHTHPOBAHA Ha L[EJIEBbIE TPUOPH-
TETHI, cCHOpPMyIUpPOBaHHEIE B (hefepaibHOM paboyei mporpaMme BOCIIUTAHHUSL.

OcHOBY MOJIX0J0B K pa3paboTKe MporpaMMbl IO XUMHUH, K OMpeesIeHnIo o01Ieil cTpare-
ruu 00ydeHUs, BOCIIUTAHUS W PA3BUTHSA OOYUAIOMIUXCS CPEACTBAMH YIeOHOro mpeamera «Xu-
musi» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIJIM KOHIIENITyalbHbIe MonokeHus OI'OC
COOQO o B3auM000YCIOBIEHHOCTH LEJIEN, COJEPKAaHUs, PE3y/IbTaTOB O0y4eHUsI U TpeOOBaHUH K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHue, MOTYy4aeMO€e BBIMTYCKHUKaMHU 00I1e00pa3oBaTebHON OpraHu-
3alllH, SBJISAETCS HEOTHEMJIEMOM 4acThi0 UX 00pa3oBaHHOCTH. OHO CIIY>KUT 3aBEPIIAIONINM JTa-
IIOM pean3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX IEHHOCTEH, IPUCYILIUX
[EJIOCTHOW CUCTeME XMMHUYECKOro OoOpa3oBaHMs. DTHU IEHHOCTH KAcCarOTCs MO3HAHUSA 3aKOHOB
pUPOLI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYE-
CKA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3[I0OPOBBIO U MPUPOJHOM cpene. Peanusyercs Xxumu-
yeckoe oOpa3oBaHME OOYyYarolIMXCsi Ha YPOBHE CpeaHEro oOiiero oOpa3oBaHUsl CPE/ICTBAMHU
yueOHOro mpeaMeTa «XUMHUs», CoJepKaHNe U TOCTPOCHHE KOTOPOTO ONpeAeNieHbl B IporpaMmme
M0 XHUMHH C y4ETOM CTICTIM(PUKN HAYKU XUMUH, €€ 3HAUCHUS B TIO3HAHUH TIPUPOJIBI U B MaTCPH-
ANTbHOW JKU3HU OOIIECTBA, a TaKXKe C y4éTOM OOMIMX IeJiel W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSTHHE CUCTEMBI CpeJiHero o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0coOYI0 pojib B COBPEMEHHOU
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHalbHOM KyJiIbTypbl. OHa BHOCHUT CBOW BKJIAJ B
dbopMUpOBaHUE PAllMOHATEHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
HA OCHOBE TOHHMMaHHs BEHIECTBEHHOTO COCTAaBa OKPYXKAIOIIETO MHPA, OCO3HAHHUS B3aMMOCBSI3U
MEXJTy CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH OOJIACTSIMH IPUMEHEHHUS.

TecHO B3aUMOJIEHCTBYSI C JPYTMMU €CTECTBEHHBIMH HayKaMH, XUMUsS CcTajda HEOTheMIIe-
MOW 9aCThI0 MHUPOBOU KYJIbTYPBI, HEOOXOIUMBIM YCIIOBHEM YCIIEIITHOTO TPY/Ia U )KH3HU KaXJI0TO
yrieHa obmiectBa. CoBpeMeHHasi XUMUS KaK Hayka co3uJaTeNbHasi, Kak HayKa BHICOKMX TEXHOJO-
TUil HampaBJieHa Ha pelleHre INI00aTbHBIX TPOOJIeM YCTONYMBOIO PAa3BUTHS YEJIOBEYECTBA — ChI-
PBEBO, SHEPTeTUYECKOH, MUIIIEBOI, IKOTIOTHUECKON O€30MaCHOCTH U OXPaHBbI 3/J0POBBSI.

B cooTBeTcTBUM ¢ OOMIMMH LETSIMHU M TIPUHITUIIAMH CPEHETrO OOIero oOpa3oBaHUs CO-
nepxkanue npeamera «Xumus» (10-11 kmacesl, 6a30BBIl ypoBEeHb U3YUEHHUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHHUS B KHU3HB COLIMYMA, MPO-
JOJIKEHHsI 00pa30BaHuUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsirolmuMu TIpeaMeTa «XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckasi Xu-
Musi» U «OO1Ias 1 HeOpraHu4yeckass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
pU U3yYEHUH TpeMeTa 00EeCIIeYnBaET BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTOOOpa3us Be-
IIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPHN XUMHUH.



CrtpykTypa conepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeOpraHuyecKas
XUMHUA» chOpMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K U3YYEHUIO
y4eOHOTo Marepuaiga U 00ycloBlIeHa HCTOPUIECKA 000OCHOBAaHHBIM PAa3BUTHEM 3HAHHUH Ha Orpe-
JeNEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKoi XMMHUM BELIECTBA pacCMaTpH-
BalOTCA Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOCHHS OPraHMYECKHX COCIMHEHWI, a TakkKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U IEKTPOHHBIX MPEACTaBIEHUI 0 cTpoeHUH BelecTB. CBeeHUs 00
U3y4aeMbIX B KypCe BEUIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB JI0 CIOXKHBIX OMOJIOTH-
YECKHM aKTUBHBIX COEIMHEHMH. B Kypce opraHndyeckoil XuMHUM MOJTy4aroT pa3BUTHE CHOPMHUPO-
BaHHBIC HA YPOBHE OCHOBHOT'O 0011ero 00pa30BaHUs MEPBOHAYAIBHBIEC TPEACTABICHUS O XUMHU-
YEeCKOH CBS3H, KJIacCU(UKAMOHHBIX PU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
CTPOEHMS, 0 XUMUYECKOHN peaKuu.

[Tox HOBBIM yIJIOM 3peHHus B IpeameTe «XUMus» 0a30BOI0 yPOBHS pacCMaTpUBAETCs U3y-
YEHHBI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI TEOPETHUECKUI MaTepral U (PaKTOIOrHye-
CKHE CBEJICHHUS O BELECTBAaX U XMMUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OO0miast u He-
OpraHuveckas XMMHs» 00yJaroIuMCs TPEAOCTABISETCS BOZMOKHOCTh OCO3HATh 3HAUYCHUE TIe-
PHOAMYECKOrO 3aKOHA C OOILETEOPETHYECKUX U METOJOJOIMUECKUX MO3MLHUH, IIy0)Ke MOHATH
UCTOpHUYECKOE N3MEHEHHE (PYHKIIUI 3TOr0 3aKOHa — OT 0000maromel 10 OOBIACHSIONICH U TTPO-
THO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonssercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu COlepKaHus, UMEIOIIUMHU KYJIbTYpPOJIOTH-
YEeCKUH M NPUKIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT IOHUMAHMIO B3aUMOCBS3H XMUMUU
C JpYTMMH HAayKaMH, PacKpblBaloT €€ poJib B MO3HABATEIbHON U MPAKTUYECKOU AeATEeIbHOCTU
4eJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPHU U
MPAKTUYECKUX MPUIOKEHUH XMMHUH, TOMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX ¢ XMMHUEH, KPUTHUECKH OCMBICINBATh UH(OP-
MAaIMIO U MPUMEHSATH €€ Ui MOIMOJIHEHUS 3HAHUMN, PEeIlIeHUs] NHTEJUIEKTYyaJIbHbIX U 3KCIIEpUMEH-
TaJIbHBIX MCCIIE0BATENIbCKUX 3a/ad. B 1enom conepxkanue ydeOHOro npeamera «XUMHUsS» JdaH-
HOTO YpOBHSI M3YY€HHS OPUEHTHUPOBAHO Ha (OpMUPOBaHHE y OOydarOLIUXCS MUPOBO33pEHYE-
CKOM OCHOBBI Il MOHUMaHMs (punocodckux uael, Takux Kak: MaTepuajgbHOE eIMHCTBO HEOp-
TFaHUYECKOI'0 U OPraHu4YecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPO-
€HHUEM, TI03HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM 3KCIEPUMEHTa U PELIECHUS ITPOTUBOPEUUI
MEX/1y HOBBIMHU (DaKTaMM M TEOPETUYECKUMU MPEINOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B pellie-
HUM SKOJIOTMUYECKUX MPOOJIeM, a TakkKe MpoOsieM cOepekeHHs] IHEPTeTHUECKUX PECypCcoB, Chl-
pbsl, CO3/TaHUSI HOBBIX TEXHOJIOTHI U MaTEpUasIOB.

B muane pemieHus 3ajay BOCIIUTAHUSA, PA3BUTUS M COLMAIM3AIMU O0yYarOMIUXCs MPUHS-
ThI€ MIPOrPaMMOM MO XUMHUH IMOAXOJbI K ONPEJEIICHUIO COJEP’KaHUsl M MOCTPOCHUS MpenMeTa
npeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEHCTBUH, uMMeromux 0a3zoBoe
3HaYeHHWE JJIs Pa3jIMYHbIX BHUJIOB JESATEILHOCTH: pEHIeHUs MpobiieM, MOUCKa, aHajau3a u odpa-
00TKH MHPOPMALIUU, HEOOXOJUMBIX Ul IPUOOPETEHUS OIbITa MPAKTUYECKON U MCCIIEe0BATENb-
CKOH J1eATeIbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHusi XMMUHU KaK HAa YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMsl, TaK U
Ha YpPOBHE CpeJHEro oo1ero oopa3oBaHusi, IpHU ONpPEACIIEHUN COAEePKATeIbHON XapaKTepUCTH-
KU 1LIeJIed 3Y4YEeHHs MPEIMETa HAPABICHUEM EPBOCTENEHHON 3HAYUMMOCTH TPaAULIMOHHO MpH-
3HaéTcs HOPMUPOBAHHE OCHOB XUMHUYECKOM HAyKH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
IIPAKTUYECKON JESITEIBHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOM KyJIbTypbl. C
METOAMYECKON TOUKH 3PEHUS TAKON MOJXO0J K ONpPENENIEeHUIO 1esiel U3ydeHUs IpeIMeTa sBIsieT-
Cs1 BIIOJIHE OIIpaBAAaHHbIM.

CornacHo 1aHHOW TOUYKE 3pEHMsI [IABHBIMM LIETSIMU M3Y4YEHUs Ipeamera « XuMus» Ha Oa-
30BoM ypoBHe (10 —11 ki1.) SIBISIFOTCS:



e (opmupoBaHUE CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEUIIEH COCTaBIISIONICH ecTe-
CTBEHHO-HAyYHOUM KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIHOUYEBbIe MOHATUS, (DyH-
JTAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHUE U IMOHUMA-
HUE CYIIHOCTH JOCTYIHBIX 0000IIEHUN MHPOBO33PEHUYECKOr0 XapakTepa, O3HaKoMJIe-
HUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakUuuid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BHUTHE YMEHHH M CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM U OOBsCHE-
HUEM XHMHYECKOTO IKCIEPUMEHTa, COONIOJICHHEM MpaBMil 0€30MacHOro OOpalieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atum, comepkarenibHasi XapakTepUCTUKA 1eel M 3a/1ad U3y4CHHUs TIpeMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTEME CpeiHero obmiero oopazoBanus. CeroHs B MPENoiaBaHUy XUMHUH B OOJIBIICH cTere-
HU OTHA&TCS MPEANOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE COJEpKaHUS OOYy4eHHs, OPHEHTHUPO-
BaHHOM Ha MOATOTOBKY BBIIYCKHHMKA OOIIE00pa30BaTEIbHOW OpraHu3alluy, BJIAJCIOLIETO HE
HAaOOpPOM 3HAaHUH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUB-
HOTO MOJyYeHHUs 3HAHUM U MPUMEHEHHMS UX B PEAIbHOM JKU3HU ISl PEIICHUS MPAKTHYECKUX 3a-
Jad.

B cBsi3u ¢ 3TUM TIpU U3yUEHUHU TIpeAMETa «XUMHUS» JOMHUHUPYIOIIEE 3HAUCHHUE MPruoodpe-
TaIOT TaKue EeNU U 3aa4u, KakK:

azanTaius oO0yJaroluXxcsl K YCJIOBUSIM JIMHAMHYHO Pa3BHBAIOLIETOCS MHUpPa, (OpMUPOBaA-
HUE WHTEJIEKTYallbHO Pa3BUTOHM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM,;

dbopMupoBaHHE Y O0YJAOIINXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIIHI ), UMEIO-
[IMX YHUBEPCaIbHOE 3HAUEHHUE ISl PA3IMYHBIX BUJOB ACSITENLHOCTU: PEIICHUs PoOieM, ouc-
Ka, aHaiM3a U o0paboTKu MH(OpMAIMK, HEOOXOIUMBIX I PUOOPETEHHS OMBITA JCSITEIBHO-
CTH, KOTOpasi 3aHUMAeT BaXXKHOE MECTO B IMO3HAHUM XMUMUH, a TAKXKE JIJIs1 OUEHKH C MO3ULIUNA KO-
JIOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXCcsi: CIOCOOHOCTH CaMOCTOSITENILHO TPUOOpETaTh HOBBIE 3HAHUS 1O XUMHUH B COOT-
BETCTBHH C KU3HECHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEX-
HOJIOTHH JJIsi TIOWCKA W aHalu3a y4eOHOW M HAyYHO-MOMYJSIpHOM HH(OpPMAIMM XHUMHYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U IOTHYECKOTO MBITILICHUS,
Ha0JI0/1aTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPble 0OCOOEHHO HEOOXOAMMBI, B YaCTHO-
CTH, IPY IJIAHUPOBAHUU U TIPOBEJICHUHA XUMUYECKOTO AKCIIEPUMEHTA;

BOCITUTAHUE Yy OOydYaOMIMXCS YOSKIEHHOCTH B TYMaHUCTHYECKON HANPABICHHOCTH XH-
MUH, €€ BAXHON POJIM B PEIICHUU TTT00ATBHBIX POOJIEM PallHOHATBHOTO MPUPOAONOIH30BAHMUS,
MOTIOJIHEHUSI YHEPIeTHYECKUX PECypCOB M COXPAHEHHUS TMPHUPOJIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEpeKHOT0 OTHOIIEHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MpHoOpere-
HUS OIBITa UCIOJIb30BAHUS TOMYYEHHBIX 3HAHUM ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYya-
IIUSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaAMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XUMUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmero oopazoBanus, coctariseT 68 yaco: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kmac-
ce — 34 yaca (1 yac B Henento).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenmer opraHMyecKoil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B INOJIIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHenuii A. M. byrneposa,
e ocHOBHbIC NOJOXKEeHUA. CTPYKTypHbIe (OPMYJbl OpraHUYecKUX BewiecTB. ['omomorus, u3o-
Mepust. XUMUYecKasi CBSI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kinaccupUKalMM OpraHudeckux BemiecTB. HomeHknaTypa opraHude-
CKHUX COEIMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIbHBIE HAa3BaHUS BAaXKHEUIIUX MpPEICTaBUTENEH
KJIACCOB OPraHU4ECKHUX BEUIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIIO/IEHUE U ONKCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MpeBpalle-
HUIO OPraHMYECKUX BEIECTB MPU HarpeBaHuH (IU1aBieHue, 00yTriIuBaHUEe U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOrMYECKUH psa. MeTan U 9TaH — npocTeiiune npe-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE U XMMUYECKUE CBOMCTBA (pEakLUU 3aMEIICHUs U TOPEHHUs),
HaXO0XJICHNE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MPOCTEeHIIne
NPEJCTaBUTENN aJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (peaKkIMK I'MIpUPOBAHUS, Tajio-
TEeHUPOBAHUS, TUAPATALUHN, OKUCICHHS U TOJIMMEPHU3ALIH ), TOJTyY€HUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHYECKOTro KayuyyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOIMYECKUM psil. ALETHIIEH — MpocTeii-
M MpeACTaBUTENb AIKUHOB: COCTaB, CTPOCHHUE, (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA (peak-
LIUY TUAPUPOBAHMSI, FAIOTEHUPOBAHNUS, THIpATallui, TOPEHNs ), IOy4EHUE U IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, puznuecKue U XUMUYECKHE CBOMCTBA (PEaKIMH rajo-
TeHUPOBAaHUS U HUTPOBAHUS), TOJIyUYE€HUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, gusuye-
cKUe U Xxumudeckue ceouUcmea (peakyuu 2ai02eHUpOBaHUs U HUMpOBAHUs), NOJYYeHUue U npume-
Henue. TOKCUYHOCTH apeHOB. I'eHeTnyeckas CBsI3b MEXIY YIJIEBOJOPOJAaMH, NPUHAAIEKAILIUMU
K pa3JIMyYHbIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpOoJ0oB. [IpuponHbli ra3 U monyTHele He(TAHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenne. CriocoOwl nepepaboTku HEPTH: MEperoHKa, KPEKUHT (TepMHYe-
CKUH, KaTaTUTU4YeCKHii), mupoiu3. IIpoxykTsl nepepaboTku HeTH, UX TPUMEHEHUE B POMBIIII-
JICHHOCTH U B ObITY. KaMeHHBI! yrob ¥ MPOIyKTHI €ro NepepaboTKu.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YTJIEBOJIOPOJOB U T'aJOT€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKOW pabOoThI: MOIy-
YEeHHE STUJICHA U U3y4EHUE ero CBOWCTB.

PacuérHble 3anaum.

Bbruncnenus no ypaBHEHUI0 XUMHUYECKOW peakuuu (Macchl, 00béMa, KOIUYECTBA UCXOI-
HOTO BEIIECTBAa MJIM MPOJYKTa PEAKLUHU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
HCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckne coeiNHeHUs!

[IpenenpHbIe OTHOATOMHBIE CIUPTHI. METaHOMI U 3TAHOJ: CTPOCHUE, GU3NUECKUE U XUMHU-
YEeCKHE CBOMCTBA (PEAKIMHU C aKTUBHBIMM METaJlJIaMH, I'aJIOT€HOBOJOPOIaMH, TOPEHUE), TIPUMeE-




HeHue. BogopoaHsie CBA3M MEXAYy MOJIEKYJIaMH CIIUPTOB. J[elCTBHME METaHOJIAa U 3TaHOJA Ha
OpraHM3M 4eJIOBEKa.

MHOroaToOMHbI€ COUPTHL. DTUICHTIUKOIb U TIHULIEPHH: CTPOCHHE, (PU3NIECKHE U XUMUYe-
CKHe CBOMCTBa (B3aUMOJICHCTBHE CO LIETOYHBIMU METAJIaMH, KaUeCTBEHHAs peaKkIysi HA MHOTO-
aTOMHBIE CUPTHI). JleficTBUEe Ha opraHusM udenoBeka. I[IpuMeHeHne rivuepruHa U 3TUIEHIIIMKO-
J8l.

@DeHoII: CTPOCHUE MOJICKYJIBI, (PU3NUECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHO-
na. Ilpumenenue gpenona.

Anbrerunsl u kemonvl. DopMalbeTua, aleTaabIeru/: CTPOCHUE, PU3HUECKIE U XUMUYe-
CKHE CBOWCTBA (peaklMy OKUCIECHUS U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEaKLMu), IOJyUYCHUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpefeIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHHuEe, PU3NUECKUE U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepuUKaLN), TOTydyeHHe U npuMeHeHne. CTeapuHOBasi U OJIEMHOBAs KMCIOTHI KaK IpejcTa-
BUTEJIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIO-
miee AeiiCTBUE.

Crnoxnble dpUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xxupos. buonorudeckas poiib KUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeictaue ¢ ruapoxkcuiom meau(Il), okucnenrne aMMuadyHbIM pacTBOPOM OKCH-
na cepebdpa(l), BoccraHOBIeHHE, OPOXKEHUE TIIFOKO3bI), HAXOX/IEHUE B MPUPOJE, IPUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman n nemnono3a Kak npupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOJIu3, KaueCTBEHHAs! peaklus ¢ HOJI0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJII0/IEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE pPeak-
IIUM O/IHOATOMHBIX CHHMPTOB (OKHCIEHHE 3TaHoda okcuaoM Meau(1l)), MHOroaToMHBIX CHMPTOB
(B3aumopielictBue ruuepuHa ¢ rugapokcuaoMm menu(Il)), anbaernnoB (okucIeHHE aMMUAYHBIM
pactBopoM okcuzia cepedpa(l) u rugpoxcunom meau(Il), B3aumoaelcTBIEe KpaxMana ¢ HOAOM),
IIPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agadu.

Borunicnenus no ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXO-
HOTO BEIIeCTBa MJIM MPOJYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BEIIECTB I MPOAYKTOB PEAKIIIH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHl Kak aM(oOTepHble OpraHuyeckue coenuHeHus. Ouzndeckue U XUMuye-
CKHE CBOMCTBa aMHHOKUCIIOT (Ha MpUMepe IHIMHA). buojornueckoe 3Ha4eHnE aMUHOKHUCIIOT.
ITenTuaer.

benku kak mpupoaHble BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XMMHUYECKUE CBOMCTBA OENIKOB: TMIPOJM3, JeHATypalus, Kade-
CTBEHHBIE PEaKIIUU Ha OENKH.

OKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX IpeBpalleHHI: HaOIo/IeHue U
OINKCaHKE JEeMOHCTPAIMOHHBIX OIBITOB: JIEHATypaIisl OSJIKOB MPU HAarpeBaHHUM, IIBETHBIE pPeak-
IUH OEJIKOB.

BbicokomoieKyIsIpHBbIE COeUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALINN, CPEIHS MOJIEKYIsipHast Macca. OCHOBHBIE METO-
JIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUH — NOJMMEPHU3ALHs U TOJIMKOHICHCALIHS.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpeamMeTHbIE CBSI3H.

Peanm3zanust MexXnpeaMETHBIX CBSI3€H MpPU U3YYEHUM opraHuydeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H IO-
HSTUH, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO0ue ecTecTBEHHO-HAYYHbIE MTOHATHUS: SBICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEO-
pHsi, aHaTU3, CUHTE3, Kilaccu(UKaIys, epruoJuIHOCTb, Ha0II0IeHHEe, U3MEPEHHE, SIKCIIEPUMEHT,
MO/JICIIMPOBAHUE.

®du3nka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (pU3MUeCKue BETUYMHBI U CIMHULIBI
UX U3MEpPEHUS.

Buosnorus: knerka, opranusm, 6uocdepa, oOMeH BEIIECTB B OpraHusmMe, GoToCuHTe3, OMo-
JIOTUYECKH aKTUBHBIE BelecTBa (OCJIKH, YIIIeBOIbI, )KUPBI, (EPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MUIIEeBbIe MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHMSI, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPErapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuit aeMeHT. AToM. Sapo aToma, U30TOMbl. DJIEKTPOHHAs 000J104Ka. DHEPreTH-
4YeCKHUEe YPOBHH, MTOypPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d- 3meMeHTbl. OcCOOEHHOCTH pacmpee-
JICHUS! JIEKTPOHOB IO OPOUTAJISIM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIEKTPOH-
Hasi KOH(UTypaIus aTOMOB.

[Tepuoanueckuii 3akoH u [lepuoanueckas cucreMa Xxumudyeckux 3memeHToB . M. Menne-
neeBa. CBsA3b NEPUOJNYECKOrO 3aKoHA U llepnonnueckoil cucTeMbl XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa ¢ COBpPEeMEHHOW TEOPHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB MO IPyMIaM
U nieprojiaM. 3HaueHHe NMePHUOJUUYECKOro 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBA3b. Buabl XUMUUeCKoil CBsI3M (KOBaJIEHTHAsI HEMO-
JSpHas U MOJSpHas, UOHHAsI, MeTajuinyeckas). MexaHu3Mmbl oOpa3oBaHUsl KOBAJICHTHONW XUMHU-
4ecKoil cBA3M (OOMEHHBIN U JTOHOPHO-aKIEeNTOpHBIN). BonoponHas cBs3b. BaneHTHOCTB. Diek-
TPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI M aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIECTBA. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KpPH-
CTaJUIMYECKOU PELIETKU.

[lonsiTHe O AMCcHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ouist
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HomeHknaTypa HEOpraHM4ecKHX Be-
niecTB. I'eHeTHYecKasi CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAIEKAIINUX K pa3IUYHbIM Kiac-
cam.

Xumnueckas peakuus. Knaccudukanus XMMUYECKHX peaklMii B HEOPraHUYECKON U opra-
HUYECKOW XMMHH. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 34KOH COXPAaHEHMsI U IIPEBPALLEHUS HEP-
UM IPY XUMUYECKUX pEaKLUsX.

CKOpoCTh peakInu, €€ 3aBUCUMOCTh OT Pa3InYHBIX (akTopoB. OOpaTUMble peakiuu. Xu-
Mudeckoe paBHoBecHue. DaKkTOpPbI, BIMAIONIME HA COCTOSHUE XUMHUYECKOro paBHoBecHs. [IpuH-
mut Jle [laTtense.

OnexTponutnyeckas aucconuanus. CuibHbIe W ciadble 37eKTponauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCasi, HEUTPAJIbHAs, IIEJI0YHasl.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCNMEepUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M WX IPEBpALCHUI: JEMOHCTpaLIMs
tabnui «llepuoanueckas cucrtema xumuueckux snemeHntoB J[. . MenzaeneeBay, uzydeHue mo-
JIeIel KpUCTaUTMYEeCKUX PEIETOK, HAOII0IEHUE U ONMCAHKUE JICMOHCTPAIMOHHBIX U JIabopaTop-
HBIX ONBITOB (Pa3jloKEHHE MEPOKCHUJIa BOJOPOAA B MPUCYTCTBUM KaTalM3aTopa, OMpe/eiieHue
Cpelbl pacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIUKATOPA, PEAKIIMU HMOHHOTO 00Me-
HA), MPOBEJICHNE MPAKTUIECKON paboThl «BiusHUE pa3audHbIX (GaKTOPOB HA CKOPOCTh XHUMHYE-
CKOM peaKium».

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUMI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenue HemeramwioB B Ilepuoandeckor cucreMe XMMHYECKHUX JIEMEH-
toB JI. 1. MenneneeBa 1 0COOCHHOCTH CTpOCHUSI aTOMOB. DH3nMUYeCKHe CBOMCTBA HEMETAIIOB.
AmoTponusi HeMeTauIoB (Ha IpUMEpPe KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB (TaJIOT€HOB, Cephl, a3ora, ¢ocdopa, yr-
JepoJia U KPEeMHUS) U UX COCAUHEHUN (OKCHUIIOB, KHCIOPOJICOAECPKAIINX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U X COCIMHEHUN.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucreme XMMUYECKUX 3JIeMEHTOB /I,
W. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. Oomue
¢usznueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psjl HaNPSKECHUN
METaJIJIOB.

XVMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPW, KalWii, KalblIUi, MarHUi, amto-
MUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUMN.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METOAbl M3YUYCHHS BEIIECTB U UX MPEBPAIICHUI: N3YYCHHE KOJIJICK-
muu «MeTaisl U CIUIaBbl», OOPa3I[OB HEMETAIOB, PEIICHHE AKCIEPUMEHTAJIbHBIX 3ajad,
HaOJIIOJICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHUE TH/I-
POKCHJIA aTIOMUHUS C PACTBOPAMH KHUCIIOT U LIEN0YEH, KAUECTBEHHbIE PEAKIIMU HAa KAaTUOHBI Me-
TaJIIOB).

Pacuérnble 3agaqu.

Pacuérer macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MaC-
ce uiu 00bEMY OJJHOTO M3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, pacy€Thl Macchl (00bEMa, KOH-
YECTBa BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITH OJTHO U3 BEIIECTB HMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€cTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIEBOI 0€3011acCHOCTH,
pa3BUTHUU MenuUMHbL. [lOHATHE O HAayYHBIX METOAAaX MO3HAHUS BEUIECTB U XMMUYECKUX peak-
ITUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPHHIMIIAX MPOMBIIUICHHOTO MONYYEHUs BaKHEM-
IITUX BEIIIECTB.

UYenoBek B MHUpE BELIECTB U MATEPHAJIOB: BAKHEWILINE CTPOUTEIbHbIE MaTepuaibl, KOH-
CTPYKLIMOHHBIE MaTepHalbl, KPACKHU, CTEKIIO, KEpaMHUKa, MaTepPHaIbl ISl JIEKTPOHUKH, HAHOMa-
TepHaJbl, OPTAaHMUECKHUE U MUHEPATbHBIC YIOOPECHHUS.

XuMUs ¥ 310POBbE YEJIOBEKA: MpaBUiia UCT0JIb30BaHU JICKAPCTBEHHBIX MpenapaToB, Mpa-
BUJIa 0€30MaCHOTO MCIOJIL30BAHUS MIPETapaToB OBITOBOM XUMHUH B IIOBCEAHEBHOW KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKOM XMMHUU B
11 kyacce oCyIecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHMH,
TaK W MOHSTHH, SBIISIIOUUXCS CUCTEMHBIMH JJIsI OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HKJIA.



OO0me ecTecCTBEHHO-HAYYHBIEC MOHATHS: HAYYHBIH (pakT, TUIIOTE3a, 3aKOH, TEOPHs, aHa-
73, CHHTE3, Kiaccu(UKalus, NepUOJIUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEHUE, SBJICHUE.

dusmka: Marepus, SHEprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, pa-
JTMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKH YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperarHoe co-
CTOSIHUE BELIECTBA, (PU3NUECKUE BETUUNHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buosnorus: knerka, opranus3M, SKOCUCTeMa, Onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTA-
MHHBI, 0OMEH BEILECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOpHbBIE TOPOIB, TIOJIE3HBIE HCKOAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus:: XMMHUYecKas MPOMBIIIJIEHHOCTh, METAJIyprusi, MPOU3BOACTBO CTPOUTEINIb-
HBIX MaTepHajoB, CEbCKOXO3SHCTBEHHOE MPOM3BOICTBO, MUIIEBAsI IPOMBIIIICHHOCTD, (papma-
LIEBTUYECKAs] MPOMBIIUIEHHOCTb, HMPOM3BOJCTBO KOCMETHUYECKUX IIPErnapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA
bA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHHs 00Y4aroIUMHUCS M1PO-
rpaMMm cpeaHero oOmiero o0Opa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM Juisl pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IPO-
IpaMM CpeJIHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

B cooTBETCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYp€ JMYHOCTHBIX pe-
3yJIbTaTOB OCBOCHMS IpeMeTa « XUMUS» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl BbIIEICHBI
CJIEIYIOIIHAE COCTABIISAIOIINUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

LeJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKaMH, NMPUCYIIUMHU LIEJTOCTHON CHUCTEME XMMHUYECKOro o0pa-
30BaHHS;

HaJIMYUe IPABOCO3HAHUS IKOJOTUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPO-
UTb )KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE Pe3y/IbTaThl OCBOEHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yueo-
HOM M BOCIIUTATEJILHON JEATENBHOCTH B COOTBETCTBUU C T'YMaHUCTHMUECKHMH, COLUOKYIBTYp-
HBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJi€alaMH POCCUICKOIO I'pa)KIaHCKOro ooiie-
CTBa, MPUHATHIMH B 0OIIIECTBE HOPMAMHM U MPAaBUIIAMHU MTOBEJECHHSI, CIIOCOOCTBYIOIIMMH MpOIIeC-
caM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00yUYaroIuXCsl.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxkaroT chOpMUPOBAHHOCTH
OTbITa TIO3HABATENBHON M MPAKTUYECKOW NEATEIbHOCTH O0YYaroIIMXCs MO peanu3alil MpuHs-
TBIX B OOIIECTBE IIEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpaKaaHCcKOro BOCIUTAHMSI:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBONOPSAKY;

IIPEJICTABJICHNS O COLMAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOLIEHMH B KOJI-
JICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTHU MPH CO3JaHUH YYEOHBIX MPOCKTOB,
peLICHUH y4eOHBIX U [TO3HABATENbHBIX 337124, BBINOJIHEHUN XUMHUYECKUX KCIIEPUMEHTOB;



CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT 0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILLIEHHS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOM XU-
MUU;

YBa)KEHUSI K MPOLIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XH-
MUH, OCO3HAHMSI TOTO, YTO JIOCTHIKEHUSI HAYKU €CTh PE3YJIbTaT JUIMTEIbHBIX HAOIIOACHUH, KPO-
MOTJIMBBIX HKCIIEPUMEHTAIIbHBIX IOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHHUH M IOCIIEAYIOIIEM aHanu3e HHpopma-
LMY O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallUW, CBA3AHHBIE C XUMUYECKUMH SIBJICHUSAMU, U IPUHU-
MaTh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHHUBATh CBOE IOBEJIEHUE U MOCTYIKU CBOUX TOBapHILEH C MO3ULMUI HpaB-
CTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHMMAaHUA IIEHHOCTEH 30pOBOro M 0€30MacHOro oopasa >KU3HU, HEOOXOAUMOCTH OTBET-
CTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3HYECKOMY U TICUXHUECKOMY 370POBBIO;

coOirofieHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

MOHMMAHUS [ICHHOCTH MPaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE30MacHOT0 MOBEIe-
HUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U )KM3HH JIFOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTU B Y4eOHO-HCCIIEA0BATENbCKON 1€ATEeIbHOCTH, 001I1e-
CTBEHHO I0JIE3HOM, TBOPUECKOM U IPYrUX BHJAX AEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PELICHUHM NMPAKTHMUYECKUX 3a]ad COLMAIbHON Hampas-
JIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YyUEHUIO MPOQeccuil pa3inyHOro poja, B TOM YUCIIE Ha OC-
HOBE PUMEHEHUS NPEAMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHHUS K TPYY, JHOISAM Tpyla U pe3yibTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYalTbHON TPAaeKTOPHUH 0OpazoBaHMs, OyIy-
niei nmpodeccuu u pean3alu COOCTBEHHBIX KU3HEHHBIX JIAHOB C YYETOM JIMYHOCTHBIX MHTE-
pecoB, criocoOHOCTEN K XUMHUH, HHTEPECOB M MOTpeOHOCTEH 001IEeCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOoOIieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEIBI;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOJIB30BAHUS TOCTHKEHUN XUMHHU JJIS1 peIlIEHHs] BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUpPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPeIpPUHIUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, 3KOJIOTHYECKOW KYJIbTYpbI, ONbITA JEs-
TEJIBHOCTU IKOJIOTUYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS MMHU B IIO3HABATEIIb-
HOM, KOMMYHUKAaTUBHON U COI[MAJIILHON MpPaKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTHBO-
CTOSITh MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BU-
THUSI HAYKU U OOIIECTBEHHOM MPaKTHKY;

NOHUMAaHMA CIeUU()UKA XUMHUH KaK HayKd, OCO3HaHUS €€ posid B (GOPMUPOBAHUH PALIUO-
HAJIbHOTO HAY4YHOT'O MBILIUIEHUS, CO3/IaHUM LIEJIOCTHOTO IPEACTABICHUS 00 OKPYKaroLleM MHUpe
KAaK O €AVHCTBE NPUPOJBI U YEJIOBEKA, B ITO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUU
po0JeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJIi COBPEMEHHOM LIMBUIIM3ALMU: B €€ TyMa-
HUCTUYECKON HaNpaBIEHHOCTH U BaXKHOM pOJIM B CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KyJIbTY-
PBI, PEHICHUH TTI00aIBHBIX IPOOJIeM YCTOHYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPTe-
TUYECKOM, MUIIEBON M SKOJIOTMYECKON 0e30IacHOCTH, B PAa3BUTUU MEIMILMHBI, 00eCHeueHUU
YCIIOBHH YCIIEIIHOTO TPYAA U SKOJIOTMYECKH KOM(POPTHOH JKU3HU KaXK0T0 4ieHa 00IIecTBa;

€CTECTBECHHO-HAYYHOU TPAMOTHOCTH: ITIOHMMAaHMsI CYIIIHOCTH METOJOB ITO3HAHUs, UCIIONb-
3yEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOIb30BAThH MOTydaeMble 3HAHUS TSl aHAIH3a
U O0BACHEHMsI SBJICHUN OKPY’KAIOIIEro MUpPA M MPOUCXOAAIIMX B HEM U3MEHEHUH, YMEHHUS Je-
JaTh 00OCHOBAHHBIC 3AKITIOUEHHS] HA OCHOBE HAayYHBIX (DaKTOB M MMEIOLIMXCS JAHHBIX C IEINBI0
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XMMUUECKHE 3HAHMSI IJIs1 PELLIEHUs TpodsieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpECca K NO3HAHUIO M UCCIIEN0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEpbIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aK-
TUBHOMY IOJIyYEHHIO HOBBIX 3HAHUHU 10 XUMHH B COOTBETCTBUH C XKHU3HECHHBIMH MOTPEOHOCTSI-
MU;

MHTEpeca K 0COOEHHOCTSAM TpyJla B pa3iMuHbIX cepax MpodeccnoHaTIbHON JesTeNbHO-
CTH.

METANIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3ybTaThl OCBOCHUS yueOHOro npeameTra «XUMHs» Ha YpPOBHE Cpe-
HEro o0I11ero 06pa3oBaHus BKIFOYAIOT:

3HAYUMBIC JJIs1 (bOpMHpOBaHI/IX MHPOBO33PCHUA O6y‘-IaIOHII/IXC$I MCKIUCHUIITIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n cneumi)m(y MCTOAOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/IfI, BCIICCTBO,
DHEPIUs, SBJICHUE, MPOIeCcC, CHCTEMa, HAyYHBIH (aKkT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICAOBaHKE, HAOI0IeHHE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YyueOHbIC JCUCTBUS (TIO3HABATEIIbHBIC, KOMMYHUKATHBHbBIC, PETYIISITHUB-
HbIE), o0ecreunBaromme GopmMupoBanue (HyHKIIMOHATIBHOW TPAMOTHOCTH M COIMATILHON KOMITe-
TEHIIMU 00yJarOIIUXCS;

CIOCOOHOCTh 00YUAIOIIUXCS MCITOJIb30BaTh OCBOCHHBIE MEXKIUCIMILTHHAPHBIC, MUPOBO3-
3pEHYCCKUE 3HAHWS M YHHBEpCAJIbHBbIC yueOHBbIC NEHCTBUS B MO3HABATEIBHOW M COIHAIBLHOU
IIPaKTHUKE.

MertanpeaMeTHbIe pe3yJibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH YYCOHBIMHU I1O-
3HaBaTCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJiajieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3MPOBATH MPOOJIEMY, BCECTOPOHHE €€ pac-
CMaTpHBaTh;

ONpCACIATh LHCIIN ACATCIIBHOCTH, 3alaBast MapaMETpPbl U KPUTCPUN UX JOCTUKCHHA, COOT-
HOCHUTH PE3YIbTATHI JSSITEIHLHOCTH C TIOCTABICHHBIMH LIEIISIMU;

HCIIOJI30BAaTh NIpU OCBOCHUU 3HAHUHU HpI/IéMBI JJIOTUYCECKOT'O MBIIIJIICHUA — BBIACIATH Xa-
paKkTepHbIC MPU3HAKU TIOHSATHIA U YCTaHABIUBATh WX B3aMMOCBS3b, HCIIOJIBE30BaTh COOTBETCTBY-
OMIUEC ITOHATUA OJI1 06’[)51CH€HI/I$I OTACIBHBIX q)aKTOB )41 HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMUYECKUX PEAKIIHI;



yCTaHaBIUBATh IPUUYUHHO-CIICACTBEHHBIE CBSA3U MEXY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXkACHUS (MHIYKTHUBHBIC, N€TyKTUBHBIC, TI0 aHAJIIOTHUHU), BbBISB-
JSITh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBHIBO-
JIbl U 3aKJIFOUCHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJIH, IPe0OPa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHu4eckast (GopMyia, ypaBHEHHE XMMUYECKOH peakIMu — MPH PelIeHHH y4eOHBIX MO3HaBa-
TEJIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJENIbHbIE IPECTABICHUS TSl BbIsB-
JIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynupoBaTh 1K U 33a4l UCCIIEIOBAHUS, UCIIOIb30BaTh MOCTABIEHHBIE U CAMOCTO-
ATENBHO CPOPMYIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIst pop-
MUPOBAHUS THIOTE3bI 110 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMbIX CY)KIICHUH;

BJIa/IETh HABBIKAMM CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS U MPOBEACHUS YUYEHHUUYECKHX JKC-
MEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOJIOJaTh 3a XOJOM IpoIlecca, CaMOCTOATEIbHO
IIPOTHO3UPOBATH €r0 pe3yibTar, (OPMYIHPOBATH 00OOIIEHUS M BBIBOJBI OTHOCHUTEIBHO JOCTO-
BEPHOCTHU PE3yJIbTaTOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MpOJIeTaHHON pado-
T€;

pUOOpPETaTh OMBIT YUEHUYECKOW HCCIEA0BATEIbCKOM M MPOEKTHON JEeSTENbHOCTH, MPO-
SBIISITH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIFHOMY ITOMCKY METOJIOB PEIICHHs IPaKTHYe-
CKHUX 3aJ1a4, MPUMEHEHUIO PA3JIMYHBIX METOJOB [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WHGOpPMAIUU (HaydHO-TIOMYJISIpHAs JIUTepa-
Typa XMMHUYECKOIO COJEpKaHus, CIpaBOYHbIE 1ocolusi, pecypcsl MIHTepHETa), aHaIU3upOBaTh
UHGOPMALIMIO pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHHSI, KPUTUUECKU OLICHUBATh €€ JOCTOBEp-
HOCTb U HEMIPOTHUBOPEUUBOCTH;

(dbopMynHpOBaThH 3alpOChl U MPUMEHSTH PAa3IUYHbIE METO/bI MPU MOUCKE U OTOOpE HH-
dbopmariiu, HeOOXOIUMOM JJIsI BHITOTHEHHS yU4eOHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeCTaBiIeHUs WHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEACTBA MPH pabOTe ¢ XUMHUUECKOH MHPOpMa-
uel: TPUMEHATh MeXIpeaIMEeTHbIE (PU3nYecKue U MaTeMaTUYecKue) 3HakKu U CHUMBOJIBI, Gop-
MYyJTbI, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1eCTBUSAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIMOJHEHUS MPEIo-
JKCHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMOIHEHUH XMMHYECKOTO 3KCIEepH-
MEHTa, NPAaKTUYECKOH pabOThl MO MCCIEOBAHUIO CBOWCTB M3Yy4aeMbIX BEILIECTB, pean3alliu
yueOHOro npoekTa U (GpOopMyIHpOBaTh BBIBOJBI M0 pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN
nyTEM COTIacOBaHMs MO3UIMNA B X0/1€ 00CYXJIEHHUS 1 0OMEHA MHECHHUSIMHU.

OsBi1aieHHe YHUBEPCAJbHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IESTEIBHOCTD,
onpezenss €€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii alrOpUTM JICHCTBUI NpU BBIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,



BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEelIeHHUs C y4ETOM IOJIyYE€HHUS! HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOAHAIM3a U CAMOOLICH-
KU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHs OTPaXKaIoT:

c()OPMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUW TPHUPOABI, B OPMHUPOBAHUU MBIIII-
JICHUS W KYJIbTYPBI JIMYHOCTH, ¢ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMON IS PEIICHUS
MPAKTUYECKHUX 3a7]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3[I0POBBIO U MPHU-
pOIHOM cpene;

BIIaJICHUE CHUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAOIIUE TTOHS-
TUS (XUMHYCCKHIA 3JIEMEHT, aToOM, JJIGKTPOHHAs O00O0JI0YKa aroMa, MOJICKYJa, BaJICHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpa-
mEHHAsA), MOJIb, MOJISIpHAsl Macca, MOJIIPHBIA OOBEM, YIiIepoAHbIH CKeNeT, (QyHKIHOHAJIbHAs
rpynna, paaukai, U30Mepusi, U30MEpPbI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHC-
JIOpOA M a30TCOJIEpKAIINE COCTUHEHHS, MOHOMED, TIOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHBIE COEIMHEHUs); TEOPHUH U 3aKOHBI (TEOpHUsl CTPOCHHS OpraHmyeckux Bemiects A. M.
ByTtnepoBa, 3ak0oH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XHU-
MHUHU; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIME B OCHOBE IMOHMMAHMS NPUYMHHOCTA U CUCTEMHO-
CTH XUMHUYECKUX SIBIICHUM, (PAKTOJIOTHYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU U
0e30MacHOM HCIOJIb30BaHUN BaKHEHIIIMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH esi-
TEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIUBATh
WX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MTOHSATHUS MPU OMMMCAaHUHU COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIEHHON) (GopMyNT OpraHMUEeCKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOopMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIIECTB 110 X COCTaBY M CTPOCHHIO K OIMpeNeIEHHOMY KJIacCy/TpyIIne COeTUHEHHH (YTiIeBo10-
POJIBI, KUCIIOPOJ M a30TCOIEPIKAIIHNE COSAMHEHUS, BRBICOKOMOJICKYIISIPHBIE COCTMHEHMS), TaBaTh
UM Ha3BaHus 1o cucreMatudeckor HoMmeHknatype (IUPAC), a Takxke NpUBOAUTH TPUBHATLHBIC
Ha3BaHUs OT/ETBHBIX OPraHWYECKUX BEIHIECTB (PTUJICH, MPOMUJICH, alleTUJICH, STUIIECHTIIUKOIIb,
rmnepud, (eHon, dbopManbaerui, aleTanblIeru]l, MypaBbHHAs KHCIIOTA, YKCyCHasi KHCJOTa,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TII0K03a, PPYKTO3a, KpaxmMall, IEJUTI0JI03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMPENEISITh BUIBI XHMHUECKON CBSI3U B OPTaHUYECKHX CO-
eAMHEHUSIX (OJMHAPHBIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHsI TPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHUYEeCKHX
BemectB A. M. bytiepoBa mis 0oOBACHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (DU3NUECKUE U XUMUYE-
CKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH,
9TaH, TWICH, MPOMIWICH, aleTuieH, OyraaueH-1,3, metmnoOyraauen-1,3, OeH30J1, METaHOI, dTa-
HOJI, STHJICHTJIUKOJIb, TTIHIEPUH, PEHO, alleTaabJAeTHI, MypaBbiHAs U YKCYCHAsI KHCIIOTHI, TITI0-
KO3a, KpaxmaJ, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCJI0Ta), WITIOCTPUPOBATh TEHETUYECKYIO CBS3b



MEXIYy HHUMH YypaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX pEAKIUHd C HCHOJIb30BaHHUEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPBS
(HedTh, IPUPOAHBIN Ta3, YIOJIb), CHOCOOBI X MEPEPAOOTKH U MPAKTUICCKOE MPUMEHEHHE MPO-
JTYKTOB IepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUI MTPOBOJUTH BBIUMCICHUS IO XUMUYECKUM YpaBHEHHIM (Mac-
Cbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBAa WM MPOAYKTA PEaKLUU 10 U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIA MIPOAYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh YMEHHI BJIJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPHU U3YUYEHUU BELIECTB U XUMHUYECKHX sBICHUHN (HabIt0/1e-
HUE, U3MEPEHME, IKCIIEPUMEHT, MOJECINPOBAHKE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKUE 3HA-
HUS 7151 IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU
U VX IPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i U
7a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMECHHI INIAHUPOBATH U BBITOJIHATH XUMUICCKHI IKCIIEPUMEHT (TIpe-
BpallleHUs OPTaHWYEeCKUX BEIIECTB MpPHU HArpEeBAaHUU, IMOJyYEHUE OSTUICHA M H3Y4YEHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH OPTaHWYECKHX BEIICCTB, JCHATypamnus OCNKOB IPH HarpeBa-
HUU, [IBETHBIC PEAKI[UU OCJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU O€30MaCHOCTU IpHU 00-
pallleHNH C BEUIECTBAMU U JIA0OPATOPHBIM 000PYIOBAaHUEM, TIPEACTABIATH PE3yIbTAThl XUMHUE-
CKOTO JKCIIepUMeHTa B (opMe 3alKcH YpaBHEHHH COOTBETCTBYIOLIUX peakUuil U GopMyaupo-
BaTh BHIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEepHET U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHUIl COOII0IaTh MpaBHiia KOJIOTMYECKH LeIeco00pa3HOro MmoBe-
JI€HUS B OBITY U TPYJOBOM JIEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOILEH
IIPUPOHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JECICTBHS Ha JKUBBIE OPTaHU3MBI ONPEECIEHHBIX
OpraHMYECKUX BEIIeCTB, MOHUMas cMbica nokaszarens [1/IK, moscHaTe Ha mpumepax crocoObl
YMEHbIIIEHHUS U TPEOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeIIOBEKa;

JUIst 00y4arolUXcsl ¢ OrpPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/J0pPOBbsS: YMEHHE NPUMEHSATH
3HaHMUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUISAIIMX OOYYarolIUXCs: YMEHHME UCIIOJIb30BaTh pelbeHO-
TOUCUHYIO cucTeMy o6o3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux GopMyiL.

11 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OO01mas U HeopraHu4ecKasi XUMHUs» OTpaka-
I0T:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa, POJIM XMMHUU B NMO3HAHUU SIBICHUN MPUPOJBI, B (POPMHUPOBAHUU MBIIII-
JICHUS] ¥ KYJIbTYPBI JIMYHOCTHU, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOMN IS pelleHus
MPAKTUYCCKUX 3aJa4 U SKOJIOTHYCCKU 000CHOBAHHOTO OTHOIIEHUS K CBOCMY 3A0pPOBBIO U IIPU-
POAHOM Ccpene;

BJIQ/ICHUE CHUCTEMOM XMMUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOMOJAraolue MoHs-
TUsL (XUMUYECKUH DIIEMEHT, aTOM, U30TOIl, S-, P-, d- 2IEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIe-
KyJla, MOJIb, MOJIApPHBIA OOBEM, BaJIEHTHOCTH, 3JEKTPOOTPUIATENILHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasl CBSI3b (KOBAJEHTHAs, HOHHAs, METaJUIMYECKasi, BOJIOPOHAs), KPUCTAINIMYECKAs pe-
mI€TKa, TUMBl XUMHUYECKUX PEaKIUil, pacTBOP, MEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYE-
CKadg qucconuranusd, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTb XHUMHYECKOUI pCaKknuuu, XuMNU4YCCKOC
paBHOBECHE); TEOPUU M 3aKOHBI (TEOpUs HIIEKTPOIUTHYECKON TUCCOLMAIUU, NEPUOANYECKUN



3akoH J[. 1. MeHeneeBa, 3aKOH COXpaHEHUsI MAcCChl BEIECTB, 3a4KOH COXPAHECHUS U IIpeBpallie-
HUS SHEPTUU [IPU XUMHUECKUX PeaKLHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH, MU-
POBO33pEHUYECKHE 3HAHMS, JIEXKAILUE B OCHOBE IIOHUMAHHUs IIPUYMHHOCTA U CUCTEMHOCTH XUMHU-
YECKHX SBJICHUH, (DAaKTOJOTMUYECKUE CBEAECHUS O CBOWCTBAX, COCTaBe, IOJIYYEHUU U O€30M1acCHOM
UCTIOJIb30BAaHUM BAXHEHUIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHUYECKON IEATEILHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKU MOHITUH, YCTaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IIPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
(opMyI BEIIECTB U ypaBHEHHMI XUMHUYECKUX pEaKkiuil, cucreMarndeckyto HomeHnkiaatypy (IU-
PAC) u TpuBuHasibHbIe Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BEIeCTB (YrapHbIil ras, yriekuc-
JbIY Ta3, aMMHUAK, raiéHasl U3BeCTb, Heralu€Hasi U3BECTh, IUThEBAsA COJA, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTENEHb OKHCICHUS XMMUYECKHX
AJIEMEHTOB B COEJUHEHUX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, IOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJIIpHasi, HIOHHAs, METAJUINYECKas), XapaKTep Cpelbl B BOJAHBIX pac-
TBOPAaX HEOPTaHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBAaTh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeACIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIeCTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Iepuoandeckoro 3akona J[. Y. Menne-
jeeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOL[YI0, OOBSCHUTEIbHYIO U NMPOTHOCTUYECKYIO
byHKIUY;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XHMUYe-
CKHX 271eMeHTOB 1—4 nepuonos Ilepuoanueckoit cucreMsl xumuueckux 3nemeHTos JI. M. Men-
JIeJIeeBa, UCTIONb3Yys MOHITHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKHE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M X COEIMHEHUH o
nepuoaam u rpynmam [lepuoandeckoil cucremMsl XuMU4eCKuX 1eMeHToB [[. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOM-
CTBAa HEOPraHWYECKHUX BEIECTB Pa3jIUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHYE-
CKOHU CBS3U MEXIY HEOPraHWYECKUMHU BEILECTBAMU C IIOMOLIBIO YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
pHU3HaKaM (YUCIIy M COCTaBy pearupyoollrx BEIIEeCTB, TEIIOBOMY 3P (GEeKTy peakluu, u3MeHe-
HUIO CTENEHEW OKHCIICHUS HJIEMEHTOB, 00PaTUMOCTH PEaKLMH, YYaCTHIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakLUUi pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallléHHBIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peakIMy UIYT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKLUH, IMOATBEPKIAIONINE KaueCTBEHHbIH CO-
CTaB Pa3JWYHBIX HEOPTraHWYECKHX BELIECTB, PACIO3HABATH ONBITHBIM ITyTEM HOHBI, IPHUCYT-
CTBYIOII[ME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3NIuYHbBIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEI-
Hero BozaeicTBus (mpunmun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHM XapaKTEPH30BATh XUMHUECKUE MPOIIECCHI, JIeXKAIHE B OCHO-
BE€ IIPOMBIIIJICHHOTO MOJTy4Y€HHUs] CEpHON KHMCIOThI, aMMHAKa, a TaKkke c(hOPMUPOBAHHOCTb MpeEJ-
CTaBJICHUH 00 OOIIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPoOIeMax XMMUYECKOTO MPOU3-
BOJICTBA;



c(OpPMHPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCICHHS C UCIOIb30BAHUEM TOHATHS «Mac-
coBas JI0JIs1 BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B IPU XMMUYECKUX pEaKLUsX,
Macchl BellecTBa Wil 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY
OJIHOTO M3 YYacCTBYIOLIMX B PEAKIMU BELIECTB, TEIJIOBOIO YPQeKTa peakui Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACCHI BELIECTB, IIPEBPALLICHNS U COXPAHECHUS YJHEPTUU;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPAaBHIIAa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBIOJIHATh XUMUYECKUN SKCIIEPUMEHT (pas-
JIO’)KEHUE NMEPOKCHIA BOAOPOJA B IMPUCYTCTBUM KaTalW3aTOpa, ONPENEICHUE CPEIbl pacTBOPOB
BEIIECTB C TMOMOIIBI0 YHMBEPCAJIHHOTO MHAMKATOpA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKO-
POCTh XMMHUYECKOW PEaKLMU, peaKlui HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKlMU Ha cyabdat-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHUOH aMMOHWUS, PEIICHHE AKCIEPUMEHTANBHBIX 33134 I10
TemaM «MeTtamiel» U «HeMmeTamib») B COOTBETCTBUU € MIPABUIAMU TEXHUKH 0€3011aCHOCTH IpU
00palieHny ¢ BEIECTBAMH U J1a00paTOPHBIM 000pYIOBaHUEM, TIPEICTABIATh PE3YIbTAThl XHMH-
YeCKOI'o 3KCIepUMEHTa B (JopMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX PeaKIMid U (GopMyIupo-
BaTh BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
MOJIyYa€MYI0 U3 Pa3HbIX UCTOYHHKOB (CPEICTBA MACCOBOM KOMMYyHMKanuu, VIHTepHET U 1py-
rux);

c(OpPMUPOBAHHOCTh YMEHHH COOJIIOIATh MPaBUIIAa SKOJOTHUYECKH IIeTIeCO00pa3HOTo MoBe-
JIeHUs B OBITY U TPYJIOBOM AEATENBHOCTHU B LENIAX COXPAHEHUS CBOETO 37I0POBbSl U OKpYXKarolen
MIPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KMBbIE OPraHU3MbI ONPEIEIEHHBIX
BEIIECTB, MOHUMas cMbicia nokasatens [T/IK, moscHATs Ha nmpuMepax crnocoObl yMEHBIIEHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYarolMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CclenbIX M cAa0oBHIAMIMX OOy4aroIluXcs: YMEHHME MHCIONb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Ne i/ HaumeHoBaHue pa3jiesioB U TeM KounyecTBO 4yacoB JJIeKTPOHHBbIE
nporpamMmmsl Bcero Kontpoabubie IIpakTuyeckue (undpossie)
paGoThI PaGoThI oOpa3oBaTe/ibHbIE
pecypcsl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
1.1 [Ipenmet oprannueckoit xumuu. Teopus 3 bubmuorexa [JOK
CTPOEHHMS OpraHn4YecKuX coequHeHuil A. M. https://m.edsoo.ru/7f41837¢
bytneposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbI — aJIKaHbI 2 bubnnorexka [HOK
https://m.edsoo.ru/7f41837¢
2.2 HenpenenbHble yriieBOAOPOIbI: alKeHbI, an- = 6 1 bu6mmoreka [IOK
KaJIMCHBI, aJIKUHEI https://m.edsoo.ru/7f41837¢c
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
24 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOAOB U 3 1 bubnuoreka [IOK
uX nepepadoTka https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptel. ®enon 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41837¢
32 Ansperuasl. KapOoHosblie kucnotel. Cinox- | 7 1 bubnnorexka [JOK
HbIE 2QUpPHI https://m.edsoo.ru/7f41837¢
3.3 Yraesoasl 3 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 13

Pa3nes 4. A3oTcoaepskaiue OpraHu4ecKue coeJuHeHHs

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

3

bu6nmoreka [JOK



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

‘ ‘ ‘ https://m.edsoo.ru/7f41837c

Uroro no pazgeny 3

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 [TInactmaccel. Kayuyku. Bonokna 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2 ‘ 2 \



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

11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbIE
Nenn/m  HaumeHoBaHuUe pa3/iesioB M TeM IPO- Beero Konrpoububie IIpakrnyeckue (UuppoBbIe)
rpaMMbl paboThI paboThI oOpa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U BuGmuotexa LIOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX dJIe- 3 https://m.edsoo.ru/7f41837¢
meHToB /JI. 1. MenneneeBa
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 bubmmoreka [JOK
) BEIIECTB https://m.edsoo.ru/7f41837¢c
bubmmoreka [JOK
1.3 XUMHHECKHE peaKiyiit 6 ! ! https://m.edS(])_E).ru/7f4l8370
Hroro no pazneny 13 Bubmuorexa HOK
https://m.edsoo.ru/7f41837¢
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoreka [JOK
21 Merazet 6 ! https://m.edS(])_E).ru/7f418370
22 | HeMeramm ? ! ! Eﬁgz?/ﬁéeﬁiaﬁnmsmc
23 CBsi3p HEOPTaHUYECKUX U OPTaHUYECKHX Be- ) bubnmnoreka [JOK
IIECTB https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
Hroro mo paszery 17 https://m.edS(])_E).ru/7f418370
Paznen 3 XuMUA U KUA3HDb
bubmuorexa [{OK
31 XML H HH3HE 4 https://m.edsc])_i.ru/7f41 837c
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Kosaun4vecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | KonrtpoJubnbie IIpakTudeckue oOpa3oBaTe/IbHbIE PecypChl
padoThbI padoThbI
1 [IpenMer opraHnyecKo XMMUHU, €€ BO3HUK- 1 https://lesson.edu.ru/lesson/a9f3d191-
HOBEHME, Pa3BUTUE U 3HAUCHUE Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%?2F10
2 Teopust cTpoeHUsI OpraHUYECKUX COCAUHE- 1 https://lesson.edu.ru/lesson/c935a58c-
Huit A. M. bytnepoBa, €€ 0CHOBHbIE OJIO- ab0e-4¢59-9dcf-
JKEHUS 20517ae4b52e?backUrl=%2F04%2F10
3 [IpencraBnenue o K1acCU(PpUKALIMKA OPTaHH- 1 https://lesson.edu.ru/lesson/726ee099-
yeckux BeulecTB. Homenknatypa (cucrema- ela9-410f-b8be-
TUYecKas) U TPUBHAJIbHBIE Ha3BaHUsI Opra- b4cb589aead 1 ?backUrl=%2F04%?2F10
HUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTYe- 1 https://lesson.edu.ru/lesson/258ddc06-
CKHM psJl ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
5 Mertan u 3TaH — npocTenne npeacrasure- | 1 https://lesson.edu.ru/lesson/96419271-
JIM aJIKaHOB bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10
7 OTHUJIEH U IPONUJIEH — MPOCTEHIINE MTPE- 1 https://lesson.edu.ru/lesson/05ab5925-
CTaBUTEJIN AJIKEHOB ba8e-499e-840b-
70bSe8db71ae?backUrl=%2F04%2F10
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1 https://lesson.edu.ru/lesson/53cd2379-
STUJIEHA U U3yYEHUE €TO CBONCTBY 2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
9 Ankanuensl. byraguen-1,3 u MmetunOyragu- 1 https://lesson.edu.ru/lesson/6df23393-
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eH-1,3. [lonyyeHne CUHTETUYECKOTO Kay4y-
Ka U PE3UHbI

6f08-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F10

10 AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS, https://lesson.edu.ru/lesson/05¢9a929-
TOMOJIOTHYECKHH psijl. ALleTUIIEH — 6741-4d7c-84b5-
IPOCTEHIINN IPEICTABUTEND AJTKUHOB 009292468356 7backUrl=%2F04%2F10
11 Brluncnenus 1o ypaBHEHUIO XUMHYECKOU
peaxkiuu
12 Apenbl: 6eH30J1 1 TOJTYOJ. TOKCHYHOCTD https://lesson.edu.ru/lesson/d86d7d00-
apeHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
13 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB, IPU-
HaJJIeXKAalluX K Pa3InYHbIM Kaccam
14 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: https://lesson.edu.ru/lesson/99557a5e-
NPUPOIHBII ra3 v MOIYyTHEIE HEPTSIHBIE ra- 2221-43e0-97b8-
3bl, HE)Th U MPOJYKTHI €€ mepepadboTKu 983de535c44d?backUrl=%2F04%2F10
15 [IpupoHbIE HCTOYHUKH YIIIEBOJIOPOOB: https://lesson.edu.ru/lesson/6c919641-
MIPUPOJIHBIN Ta3 U MOMYTHRIE HETSIHBIC Ta- 7956-4130-b1fd-
3bl, He()Th U IPOAYKTHI €€ nepepaboTKu c7e71db395d7?backUrl=%2F04%2F10
16 KonTponbhas pabota mo pazneny «YrieBo- https://lesson.edu.ru/lesson/6abf1680-
JIOPOJIBI» 4eb5-46f2-8eas-
44d63cccf5187backUrl=%2F04%2F10
17 IIpenensHbIe OAHOATOMHBIE CIIUPTHI: META- https://lesson.edu.ru/lesson/5439¢18b-
HOJI 1 3TaHoJI. BogopoaHas cBsA3b 7440-4b6f-bf84-
c04fa471694f7backUrl=%2F04%2F10
18 MHOroaTroMHbIE CIIUPTHL: STUICHIITUKOIb U https://lesson.edu.ru/lesson/461aa9c8-
[JIALEPUH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
19 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U https://lesson.edu.ru/lesson/649883b8-
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE 7c5£-4116-896e-
10a2278b08f1?backUrl=%2F04%?2F10
20 Anpaeruapl: GopMaNbAeTHI U alleTalIb/Ie- https://lesson.edu.ru/lesson/8664b319-

rua. AueTtod

0Oba3-4945-b076-
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https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

cb7ae5858b90?backUrl=%2F04%2F10

21 OIHOOCHOBHBIE TIPEIeIIbHBIE KAPOOHOBHIE https://lesson.edu.ru/lesson/b4feaa04-
KHUCJIOTBI: MypaBbUHAasl U YKCYCHas 3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%?2F10
22 [TpakTrueckas padora Ne 2. «CBoiicTBa pac- https://lesson.edu.ru/lesson/9834d408-
TBOPA YKCYCHOM KHCJIOTBI» 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
23 CteapuHOBas M OJICMHOBAsI KUCJIOTHI, KaK https://lesson.edu.ru/lesson/71ac43f2-
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHC- a0d4-4945-a0eb-
70T 1e59¢d5f4d9f?backUrl=%2F04%2F10
24 MpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KHC- https://lesson.edu.ru/lesson/71ac43f2-
JIOT, X MOIOIIIEE JICUCTBUE a0d4-4945-a0eb-
1e59¢d5f4d9f?backUrl=%2F04%2F10
25 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHEBIE KapOo- https://lesson.edu.ru/lesson/71ac43f2-
HOBBIX KUCIOT. ['uaponu3 cioxHbIX 3pupoB a0d4-4945-a0eb-
1e59¢d5f4d9f?backUrl=%2F04%2F10
26 Kupsl: ruaponus, npuMeHeHue, Ouoornye-
CKasl poJib JKUPOB
27 YrneBoabl: cocTas, Kiaccudukaims. Baxk- https://lesson.edu.ru/lesson/709ce43a-
HeHIIMe MpeICTaBUTENHN: TIII0K03a, PPyKTO- deb6-4281-963b-
3a, caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
28 Kpaxman 1 nemnrono3a Kak IpupoaHbIe M0- https://lesson.edu.ru/lesson/690fbb76-
JTUMEPBI f94a-4177-bbbe-
3d3ae748f7167backUrl=%2F04%2F10
29 KonrponbHas pabdora no pasaeny «Kucimo- https://lesson.edu.ru/lesson/66a7bd94-
pojcoaepKaIe OpraHUnYECKUe CoOeaHeE- 2bc5-4ec7-b7c7-
HUSD) f£893919d25a?backUrl=%2F04%2F10
30 AMWHBI: METHJIAMUH W aHWJIWH https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839%¢-
9205f201b73e?backUrl=%2F04%?2F10
31 AMHHOKHUCIOTHI Kak aM(QOTepHbIE OpraHnye- https://lesson.edu.ru/lesson/c2{2f3d7-

CKHE€ COCOUHCHUA, NX OHOJIOrHYECKOE 3Ha-

43d1-4873-ace0-
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yegue. [lentuabl

78eca6009628?backUrl=%2F04%2F10

32 benku kak mpupoHbIE BBICOKOMOJIEKYJISAP- 1 https://lesson.edu.ru/lesson/c2f23d7-
HbIE COCIUHEHUS 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
33 OCHOBHBIE TOHATHUS] XMMUHU BBICOKOMOJICKY- 1 https://lesson.edu.ru/lesson/45b81dac-
JSIPHBIX COCAMHEHUI acba-440e-99e3-
14¢c3ba78050a?backUrl=%2F04%2F10
34 OCHOBHBIE METO/bI CHHTE3a BEICOKOMOJIEKY- 1
JSApHBIX coeanHeHuil. [lnactmaccsl,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 10 ITPO- 34

I'PAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

Ne Tema ypoka KoJsmnuecTBo yacos DJIeKTpOoHHbIe U pPOBbIE
n/m Bcero  Konrtpoabnbie IIpakTuyeckue 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 https://lesson.edu.ru/lesson/20b1df2e-
KOH(pHTypamus aToOMOB 6ce4-435b-bb6dc-
5155d30a45fa?backUrl=%2F04%?2F11
2 [lepnoauueckuii 3akon u [lepuoguueckas cu- | 1 https://lesson.edu.ru/lesson/e7d48881-
creMa XuMu4deckux aneMeHToB . . Menne- 055d-49da-a49c-
JIeeBa, UX CBSI3b C COBPEMEHHOMN Teopuei 7375¢3d033e97backUrl=%2F04%?2F1 1
CTPOEHHS aTOMOB
3 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMU- 1
YECKUX 3JIEMEHTOB U UX COETUHEHUH 110 TPyII-
nam ¥ rnepuojiaM. 3HaueHHue MepHoINIEeCKOro
3aKOHA U CUCTEMbI XUMUYECKUX JIEMEHTOB
JA.N. MenneneeBa B pa3sBUTUU HAYKU
4 CrpoeHnue BemiecTBa. XMMUYeCKas CBsI3b, €€ 1 https://lesson.edu.ru/lesson/2859ec02-
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 8ecd-4cdB8-8531-
cBsi3u. BogopoaHas cBs3b edad962608fb?backUrl=%2F04%2F11
5 BanieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD. 1 https://lesson.edu.ru/lesson/12bfc348-
Crenens okucienus. BeniectBa Mosnexysp- 007£-4796-bcda-
HOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS 180fc6b720fe?backUrl=%2F04%?2F11
6 [TonsiTue o nucnepcHsix cucrtemax. Uctunusie | 1 https://lesson.edu.ru/lesson/8ae38be6-
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 1o e06f-4fae-9729-
BEIIIECTBA B PACTBOPE 69903109968 7backUrl=%2F04%2F1 1
7 Knaccudukanus u HoMeHKIaTypa HEOpraHu- 1 https://lesson.edu.ru/lesson/5e33bc30-
YECKUX COeIMHEHUN. ['eHeTnueckas cBsa3b He- 805d-41fe-bf72-
OPraHMYECKHX BEHIECTB, PA3JIMYHBIX KJIACCOB 860434145157 backUrl=%2F04%?2F11
8 Knaccudukanmst XuMuaeckux peakiuii B He- 1 https://lesson.edu.ru/lesson/75637222-

OpFaHquCKOﬁ n OpTaHquCKOﬁ XHAMUH. 3aKOH
COXpPAaHCHUA MACChl BEUICCTB, 3aKOH COXpaHEe-
HUS U IPECBPALICHUA SHCPI'UU IIPpU XUMHUYC-

d397-4bla-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

CKHX pCaKIHAX

9 Cxkopoctb peakiui. OOpaTuMble peakiuu. https://lesson.edu.ru/lesson/fOcbSdef-

XHMHYECKOE paBHOBECHE 307e-4575-89d0-
86041b603655?backUrl=%2F04%?2F11
https://lesson.edu.ru/lesson/Oe41e568-
0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%?2F11

10 [Ipaktudeckas padora Ne 1. «BiusHue pasz-

JUYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU

peaKIum»

11 DnekTponuTrdeckas auccounarnus. [lonstue https://lesson.edu.ru/lesson/237cdb54-

0 BojiopoiHOM nokasarene (pH) pactBopa. 2787-4817-8330-

Peaknuu nonnoro oomena. ['mapoinms 6e027b075645?backUrl=%2F04%2F11

OPraHMYEeCKUX U HEOPraHUUYECKUX BEIECTB https://lesson.edu.ru/lesson/847d1752-
151b-4501-8390-
£29649f6c913?backUrl=%2F04%?2F11
https://lesson.edu.ru/lesson/e2b3e2ce-
c781-40be-bb00-
fab862636f7e?backUrl=%2F04%2F11

12 OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUH. https://lesson.edu.ru/lesson/8f219cef-

[TonsaTue 06 meKkTpoM3e paciiaBoB U pac- 7a8a-44d5-b58a-

TBOPOB COJIEU b3d1b2eeb2377backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-
cb82-4f4a-adSe-
4f56bc7el4ed?backUrl=%2F04%2F11

13 KontponwsHas pabota o pazaeny «Teoperu- https://lesson.edu.ru/lesson/cc14f97b-

YECKUE OCHOBBI XUMUN ada3-4ac9-al23-

dadc40973c6f?backUrl=%2F04%2F1 1
14 Merannsl, ux nonoxxkenue B [lepuoanueckoit https://lesson.edu.ru/lesson/a0d5bd16-
cucTeMe XxuMuueckux sjaemenToB . M. Men- 683e-4ale-8073-

JieneeBa 1 0COOEHHOCTH CTPOSHUST aTOMOB. 70c604e9c862 ?backUrl=%2F04%2F1 1

OO6mue ¢pu3nyeckre CBOMCTBa METAIIOB

15  CnnaBbl MeTaIOB. DJIEKTPOXUMHUYECKUH P



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11

HaHpH)KeHPII;'I METAalJIOB

16  XuMuyeckue CBOWCTBA BaXKHEHIIIMX METAJIIOB https://lesson.edu.ru/lesson/e7ff8162-
(HaTpuii, KaJIMii, KaJIbLIUA, MarHui, aTrOMu- 0d4d-40£f8-b9f7-
HUW) ¥ UX COSTUHEHUN 422c¢3e710750?backUrl=%2F04%2F11
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAHU U UX CO-
€IMHECHU I
18 XHUMHUYECKHE CBOMCTBA IIMHKA, XKeJle3a U UX
COCIMHEHUN
19  IIpaktuueckas padora Ne 2. "Pemienue skcre- https://lesson.edu.ru/lesson/6545ec44-
PUMEHTAJIBHBIX 3aJa4 1o TeMe «MeTamis»" 34¢5-4316-826b-
a648d7d6fef7?backUrl=%2F04%2F11
20  Hewmeramtsl, ux nonoxenue B [lepuoanueckoii https://lesson.edu.ru/lesson/2390b83e-
cucTemMe XuMu4deckux aemeHTos /1. . Men- a935-4¢96-bd3a-
JieJieeBa 1 0OCOOCHHOCTH CTPOCHHUS aTOMOB 25f26d9¢1139?backUrl=%2F04%2F11
21 du3nyeckue CBONCTBA HEMETAIIOB. AJIO- https://lesson.edu.ru/lesson/cfb70c37-
TPOIHS HEMETAILIOB (Ha MpUMEpPEe KUCIOPOIa, 2784-4c66-be05-
cepsl, pocdopa u yrireposa) b0966dffb673?backUrl=%2F04%?2F11
22 | XuMHUYecKHe CBOMCTBA I'aJIOTEHOB, CEPbl U X
COEIMHEHU I
23 | Xumudeckue cBOMCTBa a30Ta, (hocodpa u ux
COeTMHEHNN
24 XUMHYECKUE CBOMCTBA YyIJIepoJa, KPEMHUS U
HUX COeIUHEHUU
25 IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COEIMHEHU I
26 | OO6oOmIeHHe U cUCTeMaTU3alus 3HAaHUH 110
teme «Hemeramipl». Beranucnenus mo ypaBHe-
HUSM XUMHUYECKUX PEaKIUi U TePMOXUMUYE-
CKHE pAaCUETHI
27  Ilpaktudeckas pabora Ne 3. «Pemenue sxcme- https://lesson.edu.ru/lesson/7c19b0ba-

UMEHTAJIBHBIX 3a1a4 1o Teme "Hemeramisr"»
p

7815-4db3-8614-
d0ac5b740b3b?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11

28 KoHnTtposnbHas pabora o temam «Metammsi» - 1
«Hemeraiutb»
29 | Heopranuueckue U OPraHMYECKUE KUCIOTHI. 1 https://lesson.edu.ru/lesson/35¢2beS9-
Heoprannueckne u OpraHM4eCKUe OCHOBAHUS f1c6-46¢6-910c-
46a0576d6924backUrl=%2F04%?2F1 1
https://lesson.edu.ru/lesson/58903722-
79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11
30 AMdoTepHbIE HEOPTaHUYECKHE U OpraHuYe- 1 https://lesson.edu.ru/lesson/46b429e4-
cKkHe coequHeHusd. ['eHeTnueckas cBsI3b HEOP- 931c-43fb-a2ba-
TaHWYECKNUX U OPTaHUYECKUX BEIIECTB be9eObbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6cSaf9a-
9645-4604-9834-
59151d566a61?backUrl=%2F04%2F11
31 Ponp xumuu B o0ecrieueHnr SKOJIOTHYECKOH, 1 https://lesson.edu.ru/lesson/34e920c7-
SHEPreTHYCCKOM M MUIIEBON OE301aCHOCTH, £570-45b1-8c7e-
Pa3BUTHUU METUIIUHBI b7989845da49?backUrl=%2F04%?2F11
32  IlpencraBneHust 006 0OIMMX HAYYHBIX MPUHIA- | https://lesson.edu.ru/lesson/f5999557-
nax MPOMBIIIJIEHHOTO MOJIy4Y€HUsI BaKHENIINX 18¢8-4853-83a0-
BEILIECTB 588bf830407a?backUrl=%2F04%2F11
33 UYenosek B MUpE BEILIECTB U MATEPUATIOB 1 https://lesson.edu.ru/lesson/acd826¢f-
ba2d-49db-b216-
ef7c26a847287backUrl=%2F04%2F11
34 | Xumus U 310pOBbE YEIOBEKA 1 https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11
OBUIEE KOJIMYECTBO YACOB 10 ITPO- 34

I'PAMME



https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

IIpeacraBieHHOe TeMaTH4YecKoOe MUIAHMPOBAHUE MO KJIAcCaM COOTHOCATCS C COJep:KaHUeM MOAYJisi padoyeii mporpaMMbl BOC-
MUTAHUSA «YPOUHAS AeSITEILHOCTBY:

TemaTnueckoe mIaHupoBaHue padodei mporpaMmbl 00eCIeuuBaeT NPUOOIIEHHE 00YJAIOUINXCS K POCCUICKUM TPaJAUIIMOHHBIM JTyXOB-
HBIM [IEHHOCTSIM, BKJIIOYAsl KYJIbTypPHbIC IIEGHHOCTH CBOEH 3THHYECKOI IPYNIIbI, paBUia M HOPMBI TIOBEICHHUS B POCCUHCKOM OOIIECTBE uepe3
CoJiepKaHNe YPOUHOH JAEATENBHOCTU O mpeamery. [Ipu u3ydeHun Tem yduTelleM OCYIIECTBISETCS MPHUBICYCHNE BHUMAHUS MIKOJIHHUKOB K
[ICHHOCTHOMY aCHEKTY M3y4aeMbIX Ha ypOKax SBICHHUI yepe3 NoA00p TEKCTOB, MPOOIEMHBIX CUTYalUi A1 00CYKICHHUS U JI.

BocnuraTensHbIi TOTEHIIMAT YPOKOB 00€CIIEUNBACTCS TAKXKE Yepe3 MOTHBALIMIO K ITPEIMETY, BOCIIUTHIBAIOIIEE CO/IeP)KaHUE, aKTUBHBIC
dbopmbl pabOTHI, a TAKKE:

. B CUTYyallUd CTOJKHOBEHHUS Pa3HbIX TOYEK 3PEHHUS 110 MOBOJY PEHICHUs MPoOsIeMBbl (IpH 00CYKACHNN, MHUIIMUPOBAHUH BBICKA-
3bIBaHUS] MHEHHUH, Yepe3 BEIPa0OTKY OTHOIICHUS 110 TOBOAY MOJIYy4aeMOM Ha YPOKE COLMAIbHO-3HAYMMOM HH(POPMAINH H TA.);

. Yyepe3 OPHEHTAIMIO Ha MOHMMaHUe MPUYMH ycliexa/ Heycrexa B yueOHOHU NesSTeNIbHOCTH, B TOM YHCIIE Ha CAMOAHAIN3 U CaMO-
KOHTPOJIb pe3yibTaTa u T.JI.

. Yyepe3 yCTaHOBJICHHE OTHOUICHHWH y4eOHOTo COTPYIHUYECTBA, MOAJICPYKAHHE JIEIOBOU, APYKECKOW OOCTAaHOBKH B KIACCHOM
KOJUIEKTUBE, CIIOCOOCTBYIOIINX MO3UTHBHOMY BOCIIPUSATHIO TPEOOBaHUI yUUTENS; MOOYKICHNE YUAIIUXCs K COONIIOCHUIO MTPUHIIMIIOB y4eo-
HOW JUCIUIUIMHBI M CaMOOPTaHHU3AIINH.

HNudopmanus 06 odbecrniedyeHun NporpaMMbl yueOHUKaMU npeacTaBjiena B Peectpe, pa3MenieHHOM He caiiTe IIKOJIbI.
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