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MNOACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XuUMHHM Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuun B Poccuiickoit
denepanuny, TpeOOBAHUN K pe3yIbTaTaM 0CBOEHUs (heepaibHON 00pa30BaTeIbHON MPOTPaMMbl CPETHETO
obmiero obpazosanus (POII COO), npeacraBiaeHHbix B PenepaabHOM rOCyI1apCTBEHHOM 00pa30BaTeIbHOM
cranaapte COO, ¢ yuérom KoHuenuuu npenogaBanusi yaeOHOTo mpeameTa « XUMus» B 00pa3oBaTeNbHBIX
opranmzamusax Poccuiickoit ®Denepanmu, peaau3yOUIMX OCHOBHBIE 00pa3oBaTeNbHBIC NPOTPAMMBI, U
OCHOBHBIX MoJioxkeHu «Ctpareruu pasButusi Bocnutanus B Poccuiickoit denepanuu Ha nepuon ao 2025
roza» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOX0/I0B K pa3pabOTKe MPOrpaMMBbI IO XUMUH, K OTIPEICTICHUIO O0IIEH CTpaTeruu o0ydeHus,
BOCIIUTAHMS M PA3BUTHS O0YYAIOIIUXCS CPEICTBAMH y4eOHOTO mpeamera « Xumus» aist 10—11 kinaccos Ha
0a30BOM ypOBHE cOCTaBWIH KOHIleNTyanbHbIe MosiokeHrus GI'OC COO o B3anMo00yCIOBISHHOCTH TIEIIEH,
COJICpXKaHHUs, PE3yJIbTATOB O0YUYCHHS U TPEOOBaHHI K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, IOJIy4aeMO€ BBITYCKHUKAMHU O0O0IIe00pa3oBaTeIbHOM OpraHU3aINH,
SBIISICTCS HEOTHEMJIEMOM YacTh0 X 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEPILAIOLIMM HTAIOM peau3aliiy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MNPUCYIIUX LEJIOCTHOM CcUCTeMe
XUMHYECKOTO 00pa3oBaHUSA. OTH IICHHOCTH KAacCalOTCs MO3HAHHWS 3aKOHOB MPUPOJBI, (HOPMHPOBAHUS
MHUPOBO33PEHUS M OOIIEH KyIbTYphl YENIOBEKa, a TAKXKE JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U MPUPOAHOH cpene. Peanusyercst xummuueckoe oOpazoBaHue 00ydaroluxcs Ha YPOBHE
cpenHero o0mero oOpa3oBaHusl CPEICTBAMH YYEOHOTO MpenMeTa «XHUMUs», COIEpKaHhe M MOCTPOCHHE
KOTOpPOTO OMpEJENIeHbl B MpOorpaMMe MO XUMHUHU C y4€TOM chenupuKy HAayKd XUMUHU, €€ 3HAUCHUS B
MMO3HAHUM TIPUPOIBI U B MAaTEPUATBLHOM KU3HHU OOIIECTBA, a TAKXKE C YUIETOM OOIIUX 1IeJIeH W MPUHITUIIOB,
XapaKkTepU3yIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpeAHero obOmiero oOpazoBanHusi B Poccuiickoit
denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oco0yi pojib B COBPEMEHHOMN
LUBWJIN3ALUH, B CO3/IJaHMM HOBOM 0a3bl MaTepuaIbHOM KyJlbTypbl. OHa BHOCUT CBOM BKJIaJ B (YOpMUpPOBaHHE
PaIMOHATFHOTO HAYYHOTO MBIIICHHS, B CO3[JaHHE IIEIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK
0 €IMHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUHU Ha OCHOBE MIOHUMAaHMS BELIECTBEHHOI'O
COCTaBa OKPY’KAIOILLET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXJy CTPOCHHMEM BELIECTB, UX CBONCTBAMHU U
BO3MOKHBIMHU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHsI CTaJla HEOTHEMIIEMOM YacCThIO
MHUPOBOM KyJIBTYpbI, HEOOXOJAUMBIM YCIOBHEM YCIIEITHOTO TPYJa M >KM3HU KaXJOro 4jieHa OOIIecTBa.
CoBpeMeHHast XUMHUSI KaK HayKa CO3MAaTelIbHAsl, KaK HayKa BICOKMX T€XHOJIOTUI HAlpaBJIEHA HA PEIICHHE
JIO0ABHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, DHEPTETUYECKOM, MUILEBOH,
HKOJIOTMYECKOI 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B cooTBercTBUM ¢ OOMMMHU LEISIMH M MPUHIUIAME CPEeTHET0 O0mIero oOpa3oBaHUs COJEpIKaHHE
npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb H3yUEHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaIOIIUXCsl, HEOOXOAUMYIO UM JJISI BBIPAOOTKA MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJDKEHUS OOpa3oBaHMs B Pa3IMUHbIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBigionmMu npeaMera «XUMHsy SBIAIOTCS 0a30Bble Kypchl — «OpraHnuyeckass XUMUS» U
«OO0m1as ¥ HEOPraHUYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPXaHHS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOI1 HAyKU: CUCTEMa 3HAHUH M0 HEOPTAaHWYECKON XUMUU (C BKIIOUYEHHUEM 3HAHUN U3 O0IIeH XUMHH) U
oprannueckoit xumuu. GopmMupoBaHre TaHHOW CUCTEMBI 3HAHUW TIPU W3YYEHHUH MpeaMeTa o0ecreurnBaeT
BO3MOKHOCTBH PACCMOTPEHHS BCETO MHOTOOOpa3usl BEMIECTB HA OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPHUI
XUMUHU.



CrtpykTypa conepkanus KypcoB — «OpraHudeckast xuMus» U «OO0IIas ¥ HEOPraHUIECKask XUMUSD)
chopMHUpOBaHa B MPOrpaMMe 10 XMMHU Ha OCHOBE CUCTEMHOTO IOJIX0/1a K U3yUSHHIO yUeOHOTO MaTepuaa
U OOyCIIOBI€HAa HCTOPHUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHM Ha OMNpEeAeNEHHBIX TEOPETHUUYECKUX
ypoBHsX. Tak, B Kypce opraHMuecKoi XMMHUH BEIIECTBAa paCCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOpUN
CTPOEHHUSI OpPraHMYECKUX COCJUHEHHM, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX U DJICKTPOHHBIX
IIpEeJICTaBICHUI O cTpoeHuu BelecTB. CBelleHusl 00 U3yyaeMbIX B Kypce BEILECTBAX Jal0TCs B Pa3BUTUU —
OT YIJIEBOJIOPOJIOB JIO0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEAMHEHUH. B Kypce opraHmdeckoi XuMUH
MOJIy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIEro oO0pa3oBaHMs IE€PBOHAYAJIbHBIE
NPEJCTAaBICHUA O XMMHUYECKON CBS3M, KJIACCH(PHUKALMOHHBIX MPHU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOUN peaKinu.

[Ton HOBBIM YIJIOM 3peHHS B NpeaAMeTe « XUMUs» 0a30BOr0 ypOBHS pacCMAaTPUBAETCS U3YUECHHBIN Ha
YpPOBHE OCHOBHOTO 0OILIero oOpa3oBaHMs TEOPETHYECKHH MaTepuan U (PaKTOJOTHYECKHUE CBEACHUS O
BEIIECTBAX M XWMHUYECKOH peakunu. Tak, B 4acTHOCTH, B Kypce «OOmas W HEOpraHuvecKas XUMHUSD)
oOyyaromuMcsl TMPEeAOCTABISAETCS BO3MOXKHOCTh OCO3HaTh 3HAU€HHE MEpUOJUYECKOr0 3aKoHa ¢
OOLIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3ULIUH, TITy0kKe MOHATh UCTOPUUECKOE U3MEHEHHE (QYHKIUI
3TOr0 3aKOHA — OT 0000LIatoLIel 10 00BACHSIONIEH U TPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHM 0 BA)KHEUILINX BEIIECTBAaX, MX COCTABE, CTPOEHUHU, CBOMCTBAX U IPUMEHEHNUH,
a TAKXKE 0 XMMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS AOMOJHIETCSA B Kypcax
10 u 11 ky1accoB 351eMeHTaMu COJIEP KaHMsl, UMEIOIIMMHE KYJIbTYPOJIOTHUECKUH U MMPUKIIATHON XapaKkTep. DTH
3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBS3M XMMHUU C JPYTUMU HAyKaMH, PacKpbIBalOT €€ poib B
MO3HABATEIIbHON W MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBAXKEHHUS K
MPOLIECCY TBOPYECTBA B O0JIACTH TEOPUHU W MPAKTUYECKHUX MPHIOKECHUN XUMHUH, IIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAUYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/TMBATh WH(OPMAIIMIO U MPUMEHAITH €€ AJIsl MOMOJHEHUS 3HAHWMA, PEUICHUs] WUHTEUIEKTYaIbHBIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEeIOBATEeNIbCKUX 337ad. B menom copepxkanue yueOHOro mpeameTta «XUMHS»
JTAHHOTO YPOBHS HM3y4Y€HUS OPHUEHTUPOBAHO Ha (OPMHUPOBAHHE y OOYUAIOIIUXCS MHPOBO33PEHUECKOMN
OCHOBBI JIJIsl IOHUMaHUS (PUIOCO(PCKUX HACH, TaKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro U
OpPraHNYecKOro MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHUEM, MMO3HABAEMOCTbH
NPUPOJHBIX SBJICHUM MyTEM HKCIEPUMEHTAa M PEIICHUS MNPOTHBOPEUMH MEXIy HOBBIMH (DaKTamMu |
TEOPETUICCKUMHU TPEINOCHUIKAME, OCO3HAHUE POJIM XUMHUU B PEIICHUN SKOJIOTHUECKUX MPOOJIEM, a TaKKe
npobsieM cOepeKeHHs SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX TEXHOJOTUI 1 MaTepPHAIIOB.

B mnnane pemieHms 3amad BOCIIUTAHUS, Pa3BUTHA M CONMAIM3ANMM OOYYalOIIMXCS TPHHSTHIC
IPOTPaMMOil 10 XUMUH MOJIXO/IbI K ONPEICIIEHUIO COIEPKAaHMs U TOCTPOSHUSI IPEMETa MPelyCMaTPUBAIOT
(dopMupoBaHNE YHUBEPCATBHBIX yUEOHBIX JEHCTBUI, MMEIOIMX 0a30BOE 3HAYCHUE IS PA3TMYHBIX BUIOB
JEeSITeTLHOCTH: PEIIeHUs] MpoOyieM, TOUCKa, aHajau3a U 00paboTku HMHpOpMaIH, HEOOXOAMMBIX IS
NpUOOPETEHUsI OTBITA TPAKTUIECKOW M MCCIIEIOBATEILCKON JIEITEIFHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B npaktuke npenoaBaHusl XMMHM Kak Ha YPOBHE OCHOBHOT'O 001IEr0 0Opa3oBaHus, TaK U Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHMs, IPU OMNPENENIEHUH COAEPKATEIbHON XapaKTEPUCTUKU IIeJed M3ydeHUs
npeaMeTa HalpaBlieHHEeM NEepBOCTENEHHON 3HAYMMOCTH TPAAMIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUUECKOM 1€ATEIbHOCTH Y€I0BEKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. C METOJUUYECKOW TOYKM 3pEHUs TaKOW MOAXOI K
ONPEJIENICHUIO LIeJIel 3yUYeHUsI IPeAMETA SBISETCS BIIOJHE OIPaBAaHHbIM.

CornacHO JaHHOM TOYKE 3pEHHs TJaBHBIMU LEISAMU HM3YYCHHUs NpenMeTa «XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

dbopMHUpOBaHHE CHCTEMbl XUMUYECKMX 3HAHMN KaK Ba)KHEHIIEH COCTaBIISIONICH €CTECTBEHHO-HAYyUYHOH
KapTUHBI MHPA, B OCHOBE KOTOPOM JIeKAT KIIFOUEBBIC TIOHTHS, (DyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TIOHUMaHUE CYIIHOCTH JOCTYITHBIX 0000IIEHU MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;



dbopmMHUpoBaHME M pa3BUTHE NPEACTABICHUH O HAy4yHBIX METOJaX IO3HAHMs BEUIECTB U XMMHUYECKHX
peakuuii, HeOOXOIUMBIX ISl MPUOOPETEHNs YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECKHUX
ABJICHUH, UIMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKON U TIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB NIEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM M OOBSICHEHHEM XUMHUYECKOTO
HKCHEPUMEHTA, COOJIIOACHUEM MPaBUJI 0€30IaCHOTO 00pallleHHsl ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepkatenbHas XapakTepUCTHUKA 1IEJIEH U 3a/1a4 U3YUYEHHUsI MIpeIMeTa B IporpaMme
M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH NMPUOPUTETAMH B CUCTEME CPEIHETO
obmero obOpa3zoBanus. CeromHs B INPENOJaBaHUU XUMHUHU B OOJBIICH CTENEHU OTAAETCS IPEANOYTCHUE
MPAKTUYECKOW KOMITOHCHTE COJCpKaHHUsS OOydYeHUs, OPUCHTHPOBAHHOW HA IOJATOTOBKY BBINYCKHHKA
o011eo0pa3oBaTeNnbHOM  OpraHW3alliy, BIAJACIOIMIET0 HE HAa0OpOM 3HaHMM, a (YHKIHOHAIBHON
I'PaMOTHOCTBIO, TO €CTh CIMOCOOAMHM W YMCHHSIMH aKTUBHOTO TOJyYCHHUsS 3HAHWA M TPHUMCHCHUS HX B
peaIbHOM KU3HU AJIS PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsa3m ¢ aTUM [IpHu U3Yy4YCHUU IIPCAMECTA «XUMUSD JOMHUHHPYIOIICC 3HAUCHHUC an/Io6peTa}0T TaKHuC
OeJIkn U 3aJa4u, Kak:

ajganTanus OOyYaroIIUXCs K YCIOBUSM JUHAMUYHO pPAa3BUBAIOIIETOCS MUpa, (HopMHpOBaHUE
UHTEJJIEKTyallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMo0Opa3oBaHUIO,  COTPYJIHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHATHUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C
BEILIECTBAMH U UX NTPUMEHEHUEM;

dopmupoBaHHe y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), WMEIOIINX
YHHUBEpCAJIbHOE 3HAUCHME JUIS PAa3IMYHBIX BHUIOB AEATEIBHOCTH: PEUICHUsS MPOOJieM, IMONCKA, aHaInu3a U
00paboTkn MHPOPMAILIUU, HEOOXOIUMBIX JIsi MPUOOPETEHHs OIBITAa JEATEILHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B MO3HAHUH XMMHH, & TAKOKE JJIS1 OLEHKH C IO3UIMH SKOJIOTHYECKOM O€30MacCHOCTH XapaKTepa
BJIMSTHUSL BEIIECTB ¥ XMMHYECKHUX TPOILIECCOB HA OPTraHU3M YeJIOBEKa M MPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIILHBIX HHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4JaroIIUXCsl: CHOCOOHOCTH CAMOCTOSITETIbHO NMPUOOPETaTh HOBBIE 3HAHMS TI0 XMMHUH B COOTBETCTBUM C
YKU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHbBIC MH(POPMAITMOHHBIC TEXHOJIOTUH JJIs IOUCKA U
aHanu3a y4eOHOI U Hay4YHO-TIONMYJISIPHON MH(POPMAIIUU XUMUYECKOTO COAECPIKAHMUS;

dopMupoBaHne M pa3BUTHE Yy OOYYAIOIIMXCS AacCONMATUBHOIO M JIOTMYECKOTO MBIIUICHHS,
HaOJII0AaTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, NpPHU
IUTAHUPOBAHHUHU M IPOBEICHUN XUMUIECKOTO YKCIIEPUMEHTA,

BOCIMTaHHE Yy OOydYaroIuxcs YyOSKIEHHOCTH B T'yMaHHCTUYECKOW HAIMpPaBIEHHOCTH XUMHH, €&
BRXHOH pOJIM B PEUICHUU TJOOAIBHBIX MPOOJIEM PalMOHAIBHOIO MPUPOAONOIb30BAHUS, MOMOJHEHUS
HHEPreTHUECKUX PECYPCOB M COXPAHEHUS PUPOTHOTO PABHOBECHSI, OCO3HAHMS HEOOXOJUMOCTH OEpesKHOTO
OTHOILIEHHS K TIPUPOJIC U CBOEMY 3/I0POBbBIO, @ TAaKXKe MPUOOPETEHHs ONbITa UCIIOIB30BAHUS MOTYyUYSHHbIX
3HAHUU JJI IPUHSTHUS TPAMOTHBIX PELIEHUN B CUTYALIUAX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yueOHOM maHe cpenHero obiiero oOpa3oBaHusi mpeamer «XuMHs» 0a30BOr0 ypOBHS BXOJIHUT B
COCTaB MpeAMEeTHOH o0macTn «EcTecTBeHHO-HAayYHBIE TPEIMETHD.

OO01iee yuciIO 4acoB, OTBEIEHHBIX JUISI MU3yUEHUS XMMHH, Ha 0a30BOM YPOBHE CpPEIHEro OOIIEero
obOpazoBanus, coctanisier 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1 gac

B HEJIETIIO).

COJAEP)KAHUE OBYYEHUA



10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHHYECKON XMMHUHU

[IpenmMer  opranuyeckoin XUMUH: eé BO3HUKHOBEHHUE, pa3BUTHE u 3HaYeHUe
B IOJIYYEHUM HOBBIX BELIECTB M MAaTepuajoB. Teopust CTpPOEHUs OpPraHMYECKHUX COEIMHEHUN A.
M. bytnepoBa, e€¢ ocHOBHBIC TOJIOKeHHS. CTpyKTypHBIE (DOPMYJIBI OpraHUYECKUX BeIecTB. [ oMonorus,
HU30MCpHH. XUMHUYECKas CBI3b B OpTaHUYCCKUX COCAUHCHUAX — OAUHAPHBIC U KPATHLIC CBA3H.

[IpencraBnenre o KilacCUpUKAMKU OpPraHUYECKUX BeliecTB. HoOMEHKiaTypa OpraHu4ecKux
COeIMHEHUI (cucTemMaTHuyeckas) U TpUBUAJbHBIE HA3BaHMUS BAXKHEHIIMX TPEJCTaBUTENEH KJIaccoB
OpraHUYECKUX BEIIECTB.

OKCHepuMEHTAIbHBIE METO/Ibl M3YUEHHs BEIICCTB M MX MPEBPAICHUN: O3HAKOMJIEHHE ¢ 0Opa3mamu
OpPraHMYECKHX BEIIECTB U MaTepHajlaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMUECKUX BEIECTB,
HaOTIOICHNE W ONMHMCAaHHWE JAEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAIICHHIO OPraHMYECKHX BEIIECTB IPHU
HarpeBaHuu (IJIaBlieHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTAaB U CTPOCHME, TOMOJIOTMYECKUH psil. MeTaH U 3TaH — NpocTellIne MpeACcTaBUTENN
AITKAHOB: (PU3NYCCKUC U XUMUYECKHE CBOMCTBA (peaKIuy 3aMEeIICHHUS ¥ TOPEHUS ), HAXOXKICHHUE B TIPUPOJIC,
MOJIy4YECHHUE U IPUMEHEHUE.

ATIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psAf. OTWICH W NPONWIEH — MPOCTEHIINe
NPEJCTAaBUTENIN  AJIKEHOB:  (u3Mueckue M  XHUMHUYECKHE CBOMCTBa  (peakuuu THAPUPOBAHUS,
rajJOreHUPOBaHUS, THIPATALlUH, OKUCIEHHS U TIOJIMMEpHU3allun ), MOJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyTtaaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOWCTBA
(peakmust monmmMepusaium). [loaydeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psA. AUETUICH — MpOCTEHIINi
IPEJCTaBUTEIIb AJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUECKUE CBOWCTBA (peaKu THAPUPOBAHMS,
rajJOreHUPOBAHUS, THIPATALIUH, TOPEHUS ), IOTYUEHNUE U IPUMEHEHHE.

Apensl. ben3ou: cocras, cTpoenue, Gpusnueckre 1 XUMIUYECKHe CBOIMCTBA (peaKIK TaJoreHUPOBaHUS
U HUTPOBaHMA), NMOJYYCHHE M TpPUMEHEHHue. Toryon: cocmas, cmpoeHue, Quuyeckue u XuUMmMuyecKue
ceoticmea (peakyuu 2ai02eHUPOBAHUs U HUMPOBAHUS), noaydenue u npumeHerue. TOKCUYHOCTh apeHOB.
['eneTndeckas CBsI3b MEXKY YIVIEBOJIOPOAAMU, TPUHAIICKAIIMMH K PA3IUYHBIM KJIACCAM.

[TpupoaHbIe UCTOUHUKH yrieBoaopoAoB. [Ipupoauslii ra3 u nomyTtHble HedTaHbIe ra3bl. Hedts u eé
npoucxoxaeare. CrocoOsl mepepadoTKu HePTH: MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTHICCKUN),
nupoinu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KamMeHHBIH yroiib
U MPOJYKTHI €0 NepepadoTKH.



SKCHGDI/IMGHT&HBHBIC MCTOJbI M3YUYCHHUA BCIICCTB U UX HDQBD&H.[CHPIFIZ O3HaAKOMJICHHUEC C 06pa3uaMH
IlacT™Mace, KaydyyKoB U pe3uHbl, kojulekuun «HedTts» U «VYTomb», MoOIenupoBaHHE MOJIEKYI
YIJIE€BOAOPOAOB U TaJOre€HONPOU3BOIHBIX, MPOBEACHNE NPAKTUYECKON pabOThl: MOJyuyeHHE STHIIEHA U
W3Y4YEHUE €ro CBOMCTB.

PacuérHble 3aj1a4u.

Bbruncienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM IMPOAYKTAa pPEaKIUM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX
BEIIECTB WJIN MPOYKTOB PEAKLIUH).

Kucaopoaconep:kamue oprannyeckue coeTHHeHUs

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METaHONM W JTAHON: CTPOCHHE, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBA (pEaKIMy C aKTUBHBIMU METAJIJIaMH, TaJIOT€HOBO0POaMH, TOpEHNneE), MpuMeHeHne. Bogopoaabie
CBSI3U MEXy MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOIa U 3TAHOJIA HA OPraHU3M YeJIoBeKa.

MHoroaToMHEIE CIIUPTHI. OTHIIEHTIINKOJIb H TJIMOCPHUH: CTPOCHHUC, (bl/ISI/I‘ICCKI/Ie U XHUMHUYCCKHEC
CBOMCTBA (B3aI/IMOIIeI7ICTBI/I€ CO MICIOYHBIMU MCTAJIaMH, Ka4YCCTBCHHAsA PCaKIuUsd Ha MHOIOAaTOMHBIC
CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3M 4CJI0BCKaA. HpI/IMeHeHI/Ie rMOepruHa U 9TUJICHTJIMKOJIA.

@deHos: CTPOEHHE MOJIEKYNbl, (U3UUYECKHe U XUMHUYECKHe CBOMCTBA. TOKCHMYHOCTH (heHoJa.
[Tpumenenue peHona.

Anbreruapl U kemonvt. Dopmanblierus, auneTalbleruja: CTpOeHHe, (u3nuecKkue M XUMHUYECKue
CBOICTBa (peaKMy OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIMN), TOJIyYeHUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TMpeeibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KUCIIOTHI: CTPOEHUE,
bu3NYecCKue U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00mIMEe IS Kjacca KUCJIOT, peakius 3TepuduKaIun),
MOJIYUYCHUEC U IPUMCHCHUC. CTeapI/IHOBaH " OJICMHOBAs KUCJIOTHI KaK MPCACTABUTCIIN BBICHINX Kap6OHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CrnosxxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['Maposn3 ciaoxkHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenue xupoB. bruosornueckas posib ) KUPOB.

VYraeBoasl: cocTaB, KilaccU(UKAMs YriIeBOJOB (MOHO-, TU- M moiucaxapuisl). [nokoza —
MPOCTEHIINKA MOHOCaxapua: OCOOEHHOCTH CTPOEHHUs MOJIEKYJbl, (U3MUecKHe M XUMHUYECKHE CBOWCTBa
(B3aumonetictBue ¢ ruapokcugom menu(ll), oxucienwme amMmmmayHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OpOKEHHE IJIIOKO3bl), HAX0XJEHHE B IMPUPOJE, NPUMEHEHHE, OHOJIorndecKas poJb.
®otocunTe3. OpyKTO3a KaK U30MEP ITIIOKO3BI.

Kpaxman u nemironosa kak npupoHsle nojuMepsl. CTpoeHue Kpaxmania U HeJuToa03bl. Pusndeckue
U XUMHUYECKUE CBOMCTBA Kpaxmasia (THAPOJIN3, KAaueCTBEHHAs! PEAKIIMS C HOJIOM).

OKclepyMEHTaAIbHbIE METO/Ibl U3YUEHUsI BEIIECTB U UX MPEBPAIlEHUI: MpOBeeHNe, HaOI0JeHne U
OMUCAHUC NCMOHCTPAIMOHHBIX OIIBITOB: TOPECHUC CIIUPTOB, KAUCCTBCHHBIC PCAKIIUN OJJHOATOMHBIX CIIMPTOB
(oxucnenue srtaHona oxcuaoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBHE TIJIUIEPUHA C
runpokcunom Meau(Il)), ampaerngoB (okucieHMe aMMUA4yHBIM pacTBopoM okcuaa cepedpa(l) wu
rugpokcunom menu(ll), B3ammopelicTBuE Kpaxmala € HOJIOM), NPOBEIEHUE NPAKTUYECKOH paboThI:
CBOICTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérable 3a1a4yn.




Bbruncnenuss mo ypaBHEHHIO XUMHUECKOM peakuuu (Macchl, 00b&Ma, KOJMYECTBAa HCXOJHOTO
BEIIECTBA WJIM TMPOAYKTA PEaKIUH IO W3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIN MPOYKTOB PEAKLIUN).

A30TCcoIepKaIe OpraHunIecKue COeTMHCHNS.

AMUHOKHCIIOTBI Kak aM()OTEepHbIE OpraHUYeCKue coeinHeH s PU3nuecKkne 1 XMUMHUYECKUe CBOMCTBA
aMUHOKUCJIOT (Ha IpUMepe MIMLIKHA). bruonornueckoe 3HaueHNME aMUHOKUCIOT. [lenTupbl.

benku kak TpUPOAHBIC BBICOKOMOJICKYJISIpHBIC coeAuHeHus. [lepBuuHasi, BTOpUYHAS U TPETHYHAS
CTPYKTypa OelKoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THAPOJIU3, ACHATYypalus, KaueCTBEHHbIC PEAKIIMU Ha
OEeJIKH.

3KCHGDI/IMCHT8.J'IBHLIC METOJIbl M3YYEHHUs BEIISCTB M HX IPEBPAIICHUN: Ha6J'IIO,Z[eHI/Ie 1 OIMMCAaHUuC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpalusd OeJIKOB IMpU HAarp€BaH1uu, IBETHBIC PCAKIINN OEJIKOB.

BLICOKOMOJ'[BKyJ'lﬂpHLIe COCIMHCHU A

OcCHOBHbBIE NOHATHUSA XMMHUHM BBICOKOMOJIEKYJIIPHBIX COEUHEHMI: MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BCHO, CTENEHb TOJIMMEPU3ALNN, CpeAHsas MOJEKyJsipHas Macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH — ITOJIMMEPU3ALUs U ITOJIMKOHICHCALIMS.

3KCH€DHM€HT3JIBHLI€ METOJIbl M3YVUCHHS BEIISCTB M UX IMPEBPAIICHUN: 03HAKOMJICHHE C 06pa3uaMH
NPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXnpeIMeETHEIE CBA3U.

Peanuzanus MeXnpeIMETHBIX CBSI3eM MpU H3yyeHUH opraHudyeckod xumuu B 10 kiacce
OCYIIIECTBIIACTCS 4Yepe3 HMCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHN, TaK W TOHSATHH,
SABJISIOIIUXCS CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC MOHATUS: SABJICHUC, Hay‘lHBIﬁ (l)aKT, THUIIOTE34a, 3aKOH, TCOPUs, aHAIIN3,
CHHTC3, Knaccmbm(aum{, MNEPpUOANIHOCTD, Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOACIIUPOBAHKC.

du3zuka: Marepus, SHCPrus, Macca, aToM, 3JICKTPOH, MOJICKYJIA, 3HepFeTI/I‘-I€CKI/II71 YPOBCHB, BEUICCTBO,
TCJIO, O6”béM, arperaTHoc COCTOSAHUC BCUICCTBA, (bHBH‘IeCKI/Ie BCJIMYMHBI U CAMHHUILBI UX U3MCPCHUA.

buonorus: knetka, opranusm, 6uochepa, oOMeH BelecTB B opranusme, GOTOCUHTE3, OMOJOTHUYECKH
aKTHUBHBIC BellecTBa (OeIKH, YIIIeBOIbI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepalibl, TOPHbIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMbIE, TOILINBO, PECYPCHI.

TexHomorus: MUIICBBIC TPOAYKTbI, OCHOBBI PANHUOHAJIILHOTO IIMTAHUA, MOKMIUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC ITPEapaTbl, MaTCpUalibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA



TCOPCTI/I‘leCKI/Ie OCHOBBI XMMHHU

XuMHUUECKUH 3meMeHT. AToM. Slapo atoma, M30TOMbI. DJIEKTpOHHas 000JI0YKa. DHEpreTHYecKue
YPOBHH, TIOJypOBHH. ATOMHBIE OpOUTaNy, s-, pP-, d- amemeHTbl. OCOOCHHOCTH paclpe/ieIeH s HIEKTPOHOB
10 OpOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpaIis aTOMOB.

[lepuonnueckuii 3axoH u [lepuoanueckas cucrema xummuueckux anemeHToB . 1. Menaeneesa. CBsi3b
nepuouyeckoro 3akoHa u Ilepuonmueckoit cucteMbl xuMmuueckux siemeHToB J[. WM. Menneneesa ¢
COBPEMEHHOM TeOpUel CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX M CIOHBIX BEMIECTB MO T'PYIIaM W MEpHoJaM. 3HAUYCHHUE TEePUOIUUECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XUMHUYECKask CBA3b. BUAbl XMMHUYECKOU CBS3M (KOBaJeHTHAs HETONSApHAs U
MOJISIpHAs, HWOHHAs, MeTaJuTndeckas). MexaHu3mbl O0pa3oBaHUA KOBAJCHTHOM XHMMHUYECKOW CBS3H
(oOMEeHHBI M JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenens okucieHus. IoHbI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYJIIPDHOTO U HEMOJIEKYJIIPHOIO CTPOEHMA. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIITUYECKON PEIIETKH.

[TousiTHE O TUCTIEPCHBIX cHCTeMaX. MICTHHHBIC M KOJUTOMIHBIE PaCTBOPBI. MaccoBast /1015 BelecTBa B
pacTBope.

KJ'IaCCI/I(I)I/IKaI_[I/IH HCOPraHUYCCKUX CO@HHHCHHﬁ. HOMGHKHaTypa HCOPraHUYCCKUX  BCHICCTB.
I'eneTmyeckas CBI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K Pa3JIMYHbIM KJIaCCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX peakiyii B HEOPraHMYECKOH U OpraHUYecKOi
XUMUH. 3aKOH COXPAaHEHUS MAcChl BEILIECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS SHEPTUU IIPH XUMUYECKHUX
peakuusx.

CKopocTh peakiiuu, e€ 3aBUCUMOCTb OT pasNu4HbIX (GakTopoB. OOpaTHMble peakiuu. XUMUYECKOEe
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYeCcKoro paBHoBecus. [Tpunuun Jle [llarensbe.

OnekTponauTHueckas nucconuanus. CuinbHble U crnadble A1eKTpoiauThl. Cpesa BOJHBIX PacTBOPOB
BELIECTB: KUCIIasl, HEUTpajbHasl, LEI0YHAs.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC peaKknuu.

OKCIIepUMEHTAJIbHbIE METOJIbl M3YyYEHHs] BELIECTB W MX MPEBPALICHUH: JeMOHCTpaunus TaOmuil
«Ileppuoguueckas cucrema xuMuueckux oauiemeHtoB JI. M. MenneneeBa», wu3ydeHue MoJenei
KPUCTAIITNYECKUX PEIETOK, HaOmIroieHue
U OIMCaHME JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX ONBITOB (PA3/IOKEHHE MEPOKCHAa BOAOpPOJAa B
IPUCYTCTBUM KaTalIM3aTopa, OIPEAEICHHUE Cpelbl PacTBOPOB BEILECTB C IOMOIIBI YHHBEPCAJIBHOIO
WH/MKAaTOpa, PEaKLMd HOHHOTO OOMEHa), MPOBEACHUE MPAaKTHUYECKOW paboThl «BnusHue pa3nuyHbIX
($akTOpOB Ha CKOPOCTh XMMHUYECKON pEeaKIIUmn».

PacuérHble 3agayn.

Pacuérel 0 ypaBHEHUSIM XUMUYECKUX PEAKLUI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM IIOHATHUS «MacCOBas 10JIs BEILECTBAY.

Heopranuueckas xumus



Hemeramnel. [lonoxxenne HemeramnoB B Ilepuoaudeckoil cucremMe XMMHUYECKHX 3JIEMEHTOB /.
. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DHU3MUECKHE CBOWCTBA HEMETAIOB. AJUIOTPOIIHUS
HEMETAIIJIOB (Ha MpUMepe KUCIOpoAa, cepbl, pochopa u yriepona).

XWUMHYECKHE CBOWCTBA BAXXHEHITMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, docdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUU (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSTUHEHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUN.

Merauibl.  Ilonoxenue wmeramnoB B Ilepuonnueckod cucreMe XUMUYECKUX JJIEMEHTOB [l
N. MenpneneeBa. OcOOEHHOCTH CTPOCHHUSI AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaiuioB. OOmue Gpuzndeckue
cBOMcTBAa MEeTAJJIOB. CIlaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH psJT HAMIPSKEHUN METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIITNX METAIIOB (HATPHil, KaIui, KaJabIMil, MaTHUI, aTIOMUHUHN, IIUHK,
XPOM, KeJIe30, MEJIb) U UX COCTUHECHUM.

O6mrme crocoObl momyueHust MeTayuioB. [IpuMenene MeTauioB B ObITY M TEXHUKE.

9KCHCDHM€HT&HBHLIG METOJIbl H3VUYCHHS BEIIECTB W HX MPEBPAILLCHUIA: HU3YUYCHUC KOJUJICKIUU
«MeTaimiel 1 CIIJIaBbI», 06p33HOB HEMCTAJUIOB, PCIICHHUE JKCICPUMCHTAJIBHBIX 3ajay, Ha6J'II-OI[eHI/Ie u
ONMHUCAHUC NCMOHCTPALIMOHHBIX H na6opaT0prlx OIIBITOB (BSaHMOHeﬁCTBHG ruapokcuaa ajJrOMUHUS C
pacTBOpaMu KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMN HAa KATUOHBbI MeTaJ'IJ'IOB).

PacuérHble 3a1a4u.

Pacuérnel Macchl BelIeCTBa UIIHU OG’béMa ra3oB 1o HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC WUJIU
00BbEMY OTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MMPOAYKTOB pCaKInu, €CJIN OAHO U3 BCUICCTB UMCCT MPUMCCH.

XumMud ¥ ;KHU3Hb

Ponp xuMun B oOecnieueHUn BKOHOFHHGCKOﬁ, SHCprCTquCKOﬁ n HHHICBOﬁ 6C3OHaCHOCTI/I, pa3sBUTUU
MCIHUIIUHEI. ITousTue o HAaYYHBIX MCTOAAaX MO3HAaHW BECIICCTB 1 XUMHUYCCKUX peaKuHﬁ.

[TpencraBneHust 06 0OMUX HAYYHBIX MPUHIIUAIIAX TPOMBIIIJICHHOTO MOTyYEeHUS BaKHEHIIINX BEIIIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAKHEHIIINE CTPOUTEIIBHBIEC MATEPHAIIbI, KOHCTPYKIIMOHHBIE
MaTepHUalIbl, KPACKU, CTEKJIO, KepaMHKa, MaTepPHabl ISl AJIEKTPOHUKH, HAHOMAaTepUAIIbl, OPraHUYECKUE U
MUHEPAILHBIC YI00pEHUSI.

XuMus W 370pOBbE YEJIOBEKA: IMpaBWJIa HCIIOJIB30BAaHUS JICKAPCTBEHHBIX NPENapaTroB, MpaBHiia
6e30macHOTo WCIIOJIb30BaHMS MpenapaToB OBITOBOM XUMUHU

B [TIOBCEIHEBHOM JKU3HU.

MeXnpeaAMETHBIC CBS3H.

Peanuszanus MeXInpeIMeTHBIX CBsI3el MpU U3yuyeHUu oOIel U HeopraHuueckod xumuu B 11 kiacce
OCYILIECTBIIAETCSl Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK WU HOHATHA,
ABJISIFOLUXCS] CACTEMHBIMM JIJISL OT/IEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHS: HAy4YHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIU3, CUHTE3,
KIaccuuKanus, NIepuoAUYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dusnka: wmarepusi, OHHEprus, macca, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, H3O0TOII,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHUE
BelIeCTBa, PU3NUECKHE BETUYHHBI U €TUHUIIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kieTka, opranusm, 3KocucTema, onochepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTAEMbIE, TOIUINBO, PECYPCHI.

TexHojorus: XuUMHYECKas OPOMBIIUJICHHOCTb, MCTAJUIYpIrus, HNPOU3BOACTBO CTPOUTCIIbHBIX
MaTcpuraios, CEIbCKOXO3IICTBEHHOE MMPONU3BOACTBO, NHUIICBAA IIPOMBINIJICHHOCTD, (bapMaueBTquCKas[
MNPOMBINIJICHHOCTb, MPOU3BOJACTBO KOCMCTHUYCCKUX IIpCrapaToB, MHNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuraoB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLBI [10 XMMHMMU HA bA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHS OOYYaIOIIMMHUCS IPOrpamMMm
cpenHero o0Iero o0pa3oBanus (JIMYHOCTHBIM, METANIPEIMETHBIM U TIPeIMETHBIM). Hay4dHO-MeTotn4ecKoi
OCHOBOI1 17151 pa3pabOTKH MJIAHUPYEMbBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM CPEIHEro o01ero o0pa3oBaHus
SIBJISICTCS] CUCTEMHO-/I€SITEIbHOCTHBIN TIOJIXO/I.

B cooTrBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHLIX PEC3YyJIbTATOB
OCBOCHUS TMPCAMCTA «XuUMHs» Ha YPOBHC CPCAHCTO 06mero 06p330BaHI/I${ BBIACJICHBI CJICAYIOIIUC

COCTaBJIAOIIUC:

OCO3HAHHE OOYYArOIIMMHCS POCCHICKOW TpakJaHCKOM WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEIEIICHHIO;

HaJIn4Yue€ MOTHBAIlUHU K O6yquI/IIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUHN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX [IEHHOCTEH U
HUCTOPUUYECKUX TPAAUIINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIUXCsi PyKOBOJCTBOBATHCSI B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, MPUCYIIUMH LIEJIOCTHON CUCTEME XMMUYECKOI0 00pa30BaHUs;

HaJIMYHUC IIPABOCO3HAHHA 9KOJIOTHYECKON KYJbTYpPbl H CIIOCOOHOCTH CTaBUTH oejin U CTPOUTH
JKM3HCHHBIC ITJIaHBbI.



JImuyHOCTHBIE Pe3yJbTaThl OCBOCHMS IpeaMeTa «XHUMHUsS» JIOCTUTAIOTCS B E€IMHCTBE Y4YeOHOH H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C I'YMAHMCTHUYECKHUMH, COLHUOKYJIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU M Ui€aJaMH POCCUHCKOT0 I'PaskJaHCKOTO 001EeCTBA, IPUHATHIMU B 001IIECTBE
HOpPMaMu U MpaBUIAMM TOBEJEHUS, CIOCOOCTBYIOLIMMH IIPOLIECCAM CaMOIIO3HAHUS, CaMOpPa3BUTUS U
HPaBCTBEHHOI'O CTAHOBJICHHSI TMYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE PE3yJbTaThl OCBOEHMs MpeaMeTa «XHUMHUsS» OTPaXaroT CHOPMHUPOBAHHOCTH OIBITA
[IO3HABATEJIbHON M MPaKTUUYECKOW AESTEIbHOCTH OOYYaOLIMXCs 10 pealu3aliy MPUHATHIX B OOIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxkaaHCcKOro BOCIUTAHMS .

OCO3HaHHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
IIPABOIIOPAIKY;

MNPEACTABJIICHUA O COUAJIBHBIX HOpMax U MpaBujiaxX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBEC,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIbBHOCTU IIpU CO3AaHUU y‘le6HBIX IMPOCKTOB, PCIICHUHA
y‘Ie6HHX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH TOHMMATh M NPHUHUMATh MOTHBBI, HaMEPEHUs, JIOTHMKY M apryMEeHTbl OPYTUX IpH
aHaJIM3e Pa3IMYHbIX BUJIOB YU€OHOH e TEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUUECKOMY U HAyUYHOMY HACJIEUI0 OTEYECTBEHHON XUMMUU;

YB@)KEHHUSI K MpOIecCy TBOpYECTBA B OOJIACTH TEOPUM M NPAKTUYECKOIO MPUMEHEHHs XHMUHU,
OCO3HAHUS TOT0, YTO JOCTH)KEHHUS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOMIOACHUM, KPOMOTIMBBIX

SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPy da y‘léHHX U MTIPAKTUKOB;

HHTCPCCAa W IMO3HABATCIIBHBIX MOTHUBOB B IIOJYUYCHHUHU W IOCICAYIOIICM aAHAJINU3C PIH(i)OpMaI_[I/II/I (6]
NEPCAOBLIX NOCTHIKCHUAX COBpeMeHHOfI OTCYCCTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHHUS;

CHOCOOHOCTH OLICHUBATh CUTYyalluH, CBSI3aHHbIE C XUMUYECKHUMHU SIBIICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHHUBATh CBOE MOBEACHUE U IMMOCTYIIKHU CBOUX TOB&pHHIGfI C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX U
IMPaBOBLIX HOPM U OCO3HAHUC HOCHC,Z[CTBI/Iﬁ OTUX MMOCTYIKOB;

4) popMHpPOBAHUS KYJIbTYPbI 3I0POBbSI:

MOHMMAaHHUS [IEHHOCTEH 3/J0pPOBOTO U OE30MMACHOTO 00pa3a KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3HUYECKOMY M TICUXHIECKOMY 310POBbIO;

COOJIIOICHHsI TIPaBHJI OE30MacHOTO OOpaIieHus] C BEIIeCTBAMU B OBITY, TIOBCEIHEBHOM JKM3HU U B
TPYAOBOM AEATEIBHOCTH;

MOHUMAHUS IICHHOCTU TMPaBWI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO OE€30MacHOTO TOBEICHUS B
CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HAHUS MOCJIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB,
KypEeHHUs);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEOBATEIHCKON NEATEeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAX JEATEIBHOCTH;

YCTaHOBKH HAa AKTHUBHOC YYAaCTUC B PCIICHUU MPAKTHYCCKUX 3a7av COHI/IaHLHOﬁ HaIpaBJICHHOCTHU (B
paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

HHTCpECa K IPAKTUYCCKOMY UIYUCHUIO npo@eccnﬁ pa3jindyHoro poaa, B TOM YHUCIC Ha OCHOBC
MPUMCHCHUA MTPCIAMETHBIX 3HAHUHU 110 XUMUU,

YBaXKEHHUS K TPYAY, JIOASAM TPYJa U pe3yJIbTaTaM TPYAOBOU ACSATEINbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAIBHOW TpaekTopuu oOpa3oBaHus, Oymaymiei
npodeccun W peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrocoOHOCTEH K XUMHMH, HHTEPECOB U MOTPEOHOCTEH 001I1eCcTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMA:

HKOJIOTMYECKH IIeJIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOYHHUKY CYIICCTBOBAHHS KU3HU HA
3emiie;

MOHUMAaHHUA TJI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOsieM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB
Ha COCTOSIHUE MPUPOJIHOU U COLIMAIBHOM CPEbI;

OCO3HaHus HGO6XOIII/IMOCTI/I HCITIOJIBb30BaHUA I[OCTI/I)KCHI/II;'I XUMHUU U1 PCUHICHUA  BOIIPOCOB
parOHaJIbHOI'O IIPUPOAOIIOJIB30BaAHUA;

AKTUBHOTO HENPUSATUSI JEUCTBUM, MPUHOCSAIIMX BpEIl OKPYKAIOIIEH MNPUPOJHON cpeae, YMEHHs
IMPOrHo3npoOBaTh He6HaFOHpI/I$ITHbI€ 9KOJIOTUYCCKUC IOCICACTBUA MPCANPUHUMACMBIX HCﬁCTBHfI u
MPeOTBpaLIaTh UX;

HaJIM4YHAg Ppa3sBUTOIO0 3KOJOIMYCCKOI'0 MBIIJICHU, 9KOJIOTHYECKOMN KYJbTYphbI, OIbITa ACATCIBHOCTU
3KOJIOTMYCCKOU HaIpaBJICHHOCTHU, YMCHUS PYKOBOACTBOBATHCA UMU B HO3HaBaTCJIbHOI71, KOMMYHHKaTHBHOﬁ
u COHH&HBHOﬁ IMPaKTHUKCE, CIIOCOOHOCTH H YMCHUA aKTUBHO IMPOTHUBOCTOATH UACOJIOTUH XCMO(bO6I/II/I;

7) IEHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
0011eCTBEHHON MPaKTUKY;

INOHUMAaHMs CeUU(UKN XUMHMU KaK HAyKH, OCO3HaHUS €€ poiu B (POPMUPOBAHUM PALMOHAIBHOTO
HaYYHOT'O MBIIIUIEHUS], CO3JaHUM LIE€JIOCTHOIO MPEACTABICHHUS 00 OKpY’KAIOLIeM MHpE KaK O €JUHCTBE
IPUPOJIbI M YEJIOBEKa, B MO3HAHWU IPHUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MPOoOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOex1EHHOCTH B 0000 3HAUMMOCTH XUMUH /1151 COBPEMEHHOM LIMBUIM3ALMU: B €€ T'YMaHUCTUYECKON
HAIPaBJICHHOCTH U BaXKHOU POJIM B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPhI, PEIICHUH III00aTbHBIX
npo0JeM yCTOHYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOIL, SHEPreTUYECKOM, MUIIIEBON U KOJIOTMYECKON
0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, O0ECIEYEHUM YCJIOBUW YCHEIIHOIO TpyJa U SKOJOTMYECKH
KOM(OPTHOM KU3HU Ka)KI0r0 YjeHa 00IIeCcTBa,;



eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTU: MOHUMAaHHA CYHIHOCTH MCTOAOB IMO3HAHUS, HUCIIOJIb3YyCMbBIX B
CCTCCTBCHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOoJIy4a€MbIC 3HAHUSA JIA aHaliu3da U 00BSICHEHHS
SIBIICHUI OKpPYKarwmero Mupa Mu IMpOHUCXOAAIINX B HEM PI3M€H€HPII>1, YMCHHA ACJIATh 000CHOBAHHBIE
3aK/IIOYCHHA Ha OCHOBC HAYUYHBIX q)aKTOB U UMCIOIUXCA MaHHBIX C MEJIbKO ITOJYYCHUS AOCTOBCPHLIX
BBIBOIOB;,

CIIOCOOHOCTH CAMOCTOSITENILHO HCII0IL30BATh XUMHUYECKHE 3HAHUS JJI1 pCHICHUA HpO6JICM B PCAJIbHBIX
JKU3HCHHBIX CUTYALIUAX;

HHTCPECCA K IMMO3HAHUIO U I/ICCJIGI[OBaTeJILCKOI‘/’I ACATCIIBHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HCIIPCPBIBHOMY O6p8.30BaHI/IIO u CaM006p330BaHI/IIO, K aKTUBHOMY
MOJIYUCHHUIO HOBBIX 3HAHUM II0 XUMHH B COOTBETCTBUH C KN3HCHHBIMHU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3sInuHbIX cepax MpodhecCHOHANBHON e TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarnpeamMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOTO TipeaMeTa « XUMHUsD» Ha YPOBHE CPETHETO 00IIero
00pa3oBaHUs BKITIOYAIOT:

3HaYMMble A8 (OPMUPOBAHMS ~ MHUPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXKIUCLMIIMHAPHbIC
(MeXIpeMeTHbIE) OOIEHAayYHbIE MOHSITHS, OTPaXKAIOIIKME ILEIOCTHOCTh HAyYHOM KapTHUHBI MHpa H
cnenu(uKy METOJOB TO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIHs,
SBJIGHUE, TpOIIeCcC, CUCTEMa, HAyuyHbIH (DaKkT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

YHUBEpCadbHble yueOHbIe JeiicTBUA (TIO3HABaTeNbHbIE, KOMMYHHKATHBHBIC, pETYJISTHBHBIC),
obecrieunBaronyie (GopmupoBaHUe (DYHKIIMOHAIBHONH T'PaMOTHOCTH U COIMATBHOW KOMIICTCHIIHU

00y4JaroImuxcs;

CIOCOOHOCTH 00YYaIOIIUXCSI UCTIONB30BaTh OCBOCHHBIE MEXIUCIUTUIMHAPHBIEC, MUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAJIbHBIC yUeOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MTPAKTHUKE.

MeranpeaMeTHble  pe3ysibTaThl  OTPaXKalOT  OBJAJIEHUE  YHHUBEPCAJIbHBIMH  YUYCOHBIMH
MIO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMHU.

OB.]IaIleHI/Ie YHuBEpCaJdbHBIMHU y‘lﬁﬁHBIMI/I IMo3HaBaTEeJdbHbBIMU I[CﬁCTBPIﬂMH:

1) 6a3oBble JIOrHYeCKHUeE JeiiCTBUS:

CaMOCTOATCIBHO (1)0pMyJ'II/Ip0BaTB " aKTyaJIM3UpOBaATh HpO6JI€My, BCCCTOPOHHEC eé pacCMaTpuBaTh;



onpeaAcCIATE LCIN ACATCIBHOCTHU, 3a/laBasl MapaMCeTpbl U KPUTCPUHU UX JOCTHKCHUSA, COOTHOCHUTH
PE3YIbTATHI ACATCIIBHOCTH C MMOCTABJICHHBIMU LCJISIMU,

UCTIOJIb30BaTh MPH OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBILIUICHUS — BBIIEIATh XapaKTepHbIE
NpU3HAKK TIOHATHI M yCTAHABIMBATH MX B3aMMOCBS3b, MCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHATHS IS
00BSICHEHUS OTAETBHBIX (DAaKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(DUKALUH BEIIECTB U XUMHUUECKUX PEAKIINI;
YCTaHABIIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEXKIY U3YYaCMbIMU SBJICHUSMY;

CTPOUTHL JIOTUYCCKHUC PACCYKIACHUA (I/IH,I[YKTI/IBHBIG, ACAYKTUBHBIC, 110 aHAJIOT I/II/I), BBISIBJISATD
3aKOHOMCPHOCTHU U IIPOTHUBOPECYHA B paCCMATPUBACMBIX SBJICHUAX, q)OpMy.TII/IpOBaTI) BBIBO/IbI U 3aKJIIOYUYCHUS,

MPUMEHSATH B MPOLIECCE MO3HAHUS, MCIOJIb3yeMble€ B XMUMHH CHUMBOJIMUECKHE (3HAKOBBIE) MOJECIIH,
peoOpa3oBbIBaTh MOJENBHBIC MPEJCTABICHUS — XUMHUYECKHI 3HaK (CHMMBOJ) 3JIEMEHTa, XUMHUYecKas
dbopMyIia, ypaBHEHHE XUMUYECKOW PEAKIIMH — MPHU PEIICHUU YUEOHBIX MO3HABATEIBHBIX U MPAKTHUYECKUX
3a7a4, NPUMEHATH HA3BAHHBIE MOJCJIBHBIE NPEACTABICHUS U BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIelicTBUS:
BJIaACTb OCHOBAMHU MCTOJI0OB HAYUYHOTI'O MMO3HAaHUA BCUICCTB U XUMHUYCCKUX peaKL{Hﬁ;

(GopMyaMpOBaTh LENU U 33Ja4d HCCIIEAOBAaHUS, MCIIOJIb30BaTh IOCTABJICHHBIE M CAMOCTOSTEIBHO
c(hopMyIHPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MIO3HAHUS U OCHOBBI 11 (JOPMHUPOBAHUS TUIIOTE3BI
I10 NPOBEPKE MPaBUIIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BJIAJIETh HABBIKAMM CAMOCTOSITEILHOTO TUIAHUPOBAHMS U MTPOBEJCHHS YYEHUUECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUs HAOJIOAATh 3a XOJIOM IIPOIIECCa, CAMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3yabTaT, (HOpMYyIHpOBaThH OOOOIIEHUS ¥ BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJbTATOB
UCCIIETOBAHMSI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJICTAHHON padoTe;

HpI/IO6peTaTB OIIBIT yququCKOP’I HUCCIeI0BAaTEIbCKON U HpOGKTHOﬁ ACATCIBHOCTH, IIPOABIATH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCETOAOB PCHICHUA MNPAKTHYCCKUX 3aaay,
MPUMCHCHUTIO PA3JIMYHBIX METOAOB ITO3HAHMUA.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3NIMYHBIX HMCTOYHMKAX HHGOpManuu (HaydHO-TIOMyJsIpHAs JUTepaTypa
XUMHYECKOTO COJICpPIKaHUs, CIPAaBOYHBIC MOCOOMs, pecypchl MHTEepHeTa), aHAIM3UPOBATh HH(OPMAIIHIO
pa3NMYHBIX BHJIOB W (OpM TpeACTaBIEHHS, KPUTUYECKH OIIEHHBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTH;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHITh Pa3IUYHbIE METOJBI MPHU TMOUCKE U 0TOOpe MH(OpMaLUH,
HE0OXOTUMOM TSI BRITIOJTHEHUST YUEOHBIX 3a/1a4 ONPEIeIIEHHOTO THIIA,

nproOpeTaTh OMBIT HCIIOJIB30BAaHHS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBHYIO (GOpMY HpeJCTaBICHUS MHPOpPMAIUK (CXEMBbl, rpauKHy,
JarpaMMbl, TaOJIUILIbI, PUCYHKH U IPYTHE);



UCTIOJIb30BAaTh HAYYHBIM S3BIK B KAayeCTBE CPEACTBAa MpH paboTe ¢ XUMHUYECKOH HMH(MOpMAaIMen:
OPUMEHSTh MEXNpeAMeTHble ((U3nYeckne M MaTeMaTW4ecKhe) 3HaKh W CHUMBOJIBL,  (HDOPMYIIBL,
abOpeBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U HpeO6p330BI)IBaTB 3HaKOBO-CUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBJ'[aL[eHHe YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMU:

3a/1aBaTh BOIIPOCHI 1o CYILIECTBY o0cyxmaeMon TEMBI B XoJe Juasnora
W/WIN AUCKYCCHH, BBICKa3bIBaTh HJIEH, (HOPMYIHPOBATh CBOM MPEIIOKEHHUSI OTHOCUTENIBHO BBITOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh ~ C IPE3EHTAUMENd pe3yJIbTaTOB  IIO3HABATEIBLHON  JEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHMKAMU IPU BBIINOJHEHUU XUMHUYECKOIO DKCIEPUMEHTA,
MPAaKTUYECKON pabOThI MO UCCIIEJOBAHUIO CBOMCTB M3yYaeMbIX BEILIECTB, PeATH3aIMi Y4eOHOr0 IPOeKTa U
(bopMyaMpoBaTh BBIBOJIbI
0 pe3yJIbTaTaM NMPOBEAEHHBIX UCCIEIOBAHUH MTyTEM COTIacCOBaHMS MO3UIUI B X0/1e 00CYKAEHUS U OOMEHa
MHEHHUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMH PeryssTHBHBIMH e CTBUAMU:

CaMOCTOSITENIBHO TUIAHUPOBAThH U OCYIIECTBIATH CBOKO MIO3HABATEIBHYIO AEATEIbHOCTD, ONIPEAEI €€
LEeNIU U 337a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH MPEAJAraeMblil alropuTM
JeMCTBUI NPH BBIMOJIHEHUH yYeOHBIX M UCCIEI0BaTEIbCKUX 3a/a4, BbIOMpaTh HambOosee 3(pdeKTUBHbIN
Croco0 UX peuIeHusl ¢ y4€TOM MOTy4YeHHsI HOBbIX 3HaHUMN O BEIECTBAX U XMMHUYECKUX PEaKIIUsX;

OCYHECTBIIATE CAMOKOHTPOJIb CBOCH JeATSIIFHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKU.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

Hpe,[[MeTHbIe PE3yJIbTaTbl OCBOCHUA KypCa ((OpFaHI/I‘IeCKaH XUMHUA» OTPAKAKOT:



c(hOpMHUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOU COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJTH XMMHH B TIO3HAHUU SIBJICHUI TIPUPOJIBI, B JOPMUPOBAHUU MBITIIICHUS U KYJIBTYPBI TUIHOCTH, €&
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM N7l pelIeHHs] MPAKTUYECKUX 3a/lad M SKOJOTHYECKH
000CHOBaHHOTO OTHOMICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XHMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue MOHITHS
(XMMUYECKUIl ~ DIIEMEHT, aToM, DJJeKTpoHHas  o0oyiouka  aromMa, MOJEKyJa, BaJeHTHOCTD,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHast popmyia (pa3BEPHyTasi U COKpaIIEHHAs ), MOJIb,
MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIepoaHbIN CKeNeT, PyHKIMOHAIbHAS TPyIa, pajnuKal, U30Mepus,
M30MEpPbI, TOMOJIOTMYECKUN PsiJl, TOMOJIOTH, YIJI€BOJOPO/bI, KUCIOPOI U a30TCOJEPIKALIUE COEINHEHUS,
MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS
CTpOEHHs opraHnueckux BeuectB A. M. byTiepoBa, 3aKkoH COXpaHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3bIK XUMHUH; MUPOBO33PEHUYECKHIE 3HAHMS, JIEKAILME B OCHOBE MOHUMAHUS IPUUYUHHOCTH
U CHCTEMHOCTH XUMHUYECKUX SBIICHHM, (PaKTOJOTHUECKUE CBEJCHHSI O CBOWCTBAX, COCTaBe, MOJNyUYCHUH U
0€301acHOM HCHOJIb30BAHUHU BAKHEHUIIIMX OpPraHUYECKHX BELIECTB B OBITY U MPAKTHUUYECKON J1E€ATEIbHOCTH
YEJI0BEKa,

c(hOPMHUPOBAHHOCTh YMCHHI BBISIBJIIATH XapaKTEPHbIC MPHU3HAKK TIOHSATHH, YCTAHABIMBATH WX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOLIME IOHATHS IPU OMMCAHUU COCTaBa, CTPOCHMUSI U IIPEBPALICHUI
OPraHUYECKUX COCITUHEHUN;

c(OPMHUPOBAHHOCTh ~ YMEHHUH  HCHOJIb30BaTh XMMUYECKYIO CHUMBOJHMKY JUIS  COCTaBIICHMS
MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpamEHHOM) (opMys OpraHMYECKHUX BEUIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLUN, H3rOTABIMBATH MOJCIA MOJEKYJ]I OPraHMYECKUX BEILECTB I
WJUTFOCTPALIMHM UX XUMHUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpPMHUPOBAHHOCTh YMEHUH yCTAaHABINBATH IPUHAJIEKHOCTh N3yUYSHHBIX OPraHMYECKUX BEIIECTB IO
UX COCTaBy M CTPOEHUIO K OIpPEeNe]EHHOMY KJaccy/TpyIIe COeIUHEHUH (YIJIeBOIOPOJIbl, KHUCIOPOJ U
A30TCOJIEPKAIIIE COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHWs), JlaBaThb MM Ha3BaHUsS 110
cucrematnueckoil HomeHkiatype (IUPAC), a Taxke NpUBOIUTH TpUBHAJIbHbIE Ha3BaHMs OTAEIbHBIX
OpPraHWYECKHX BEUIECTB (ITUIICH, TPONIIICH, alleTUIICH, STUIICHTJIMKOIIb, TIIUIEPUH, (heHo, (hopManbaeTu,
alEeTAIbJETU]l, MypaBbUHAs KHUCIIOTAa, YKCyCHas KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsl KHUCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmal, HeJUTI0I03a, TIIHINH);

c(hOpMHUPOBAHHOCTh YMEHUS OINPEACTSATh BUIABI XUMUYECKOW CBS3M B OPTaHUYECKUX COCTUHEHUSIX
(omMHApHBIE U KPATHEIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPHH CTPOCHHUS OpPraHMYECKHX BEIIeCTB A.
M. BytnepoBa aisi OOBSICHCHHSI 3aBHCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpPAaHEHHUs MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3MUYECKUE M XUMHUYCCKHE
CBOMCTBA THUITMYHBIX MPEJICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYCCKUX BEIICCTB (METaH, 3TaH, YTHJICH,
MPOMWJICH, areTuiieH, OyraaueH-1,3, merunOyraaueH-1,3, OEH30JI, METAaHOJ, 3TaHOJ, STHUJICHIJIHKOIb,
TIUIEpUH, (EHOJ, aleTanblIernu]l, MypaBbHHAsE M YKCYCHas KHCIOTHI, TJIFOKO03a, KpaxMmal, IeJUTI0JI03a,
aMHUHOYKCYCHasl KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBA3b MEXKJIYy HHUMU YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHYECKHX PEAKIIUi C UCTIOIB30BAHUEM CTPYKTYPHBIX (HhOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKH YTJIEBOJOPOAHOTO ChIpbs (HE(TH,
NPUPOIHBIH ra3, yroib), CHOCOOBI X MepepadOTKU U MPAKTUIECKOE MPUMEHEHHE TPOAYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTb YMEHUH MPOBOAUTH BEIYUCICHUS 110 XUMHUECKUM YPaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTAa PEAKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO u3 HUCXOJIHBIX BEILIECTB
WIN IPOYKTOB PEAKIIUN);



c(hopMHPOBAHHOCTh YMEHHI BIIAJETh CHCTEMOM 3HaHWUH 00 OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHUS,
UCIIOJIB3YEMBIX B XUMHUHU TPU H3YUYCHHHM BEIIECTB M XMMHUYECKHX SIBIICHUN (HAOIIOACHHE, U3MEpEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHHE ), UCIIOIB30BATh CUCTEMHbBIE XUMUUYECKNE 3HAHUS JUIS IPUHATHUS PELICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYallMsAX, CBI3AHHBIX C BEIIECTBAMU U UX ITPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHW COONOATh TIPaBHUJIA I[OJIb30BAHUS XUMHUYECKOW TMOCYJI0U W
1abopaTopHBIM 00OpYJIOBaHMEM, a TaKke IMpaBWia OOpalleHHss C BelIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMH T10 BBITTOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJHATh XUMHUYECKUI SKCIIEPUMEHT (IIpEeBpaILeHHsI
OpPraHMYECKHUX BEILECTB IPU HATPEBaHWM, IOJYYEHHUE JTUJICHA M HU3Y4YCHHE €r0 CBOWCTB, KaUECTBEHHBIC
peaKIMyu OpPraHuYeCKUX BEIIEeCTB, JACHATypauus OCJIKOB NPH HAarpeBaHHHM, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUU C NpaBWJIAMU TEXHUKH O€30IaCHOCTH IpHU OOpallleHHMHM C BELIECTBAMHU U JIAOOPATOPHBIM
000pyTOBaHHEM, TPEACTABIATh PE3yJbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3arucu ypaBHEHHUH
COOTBETCTBYIOILUX PeaKkUUil U (GOpMyIMpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIU3UPOBATH XUMUUECKYI0 HH(POPMAIUIO, MOTYYaeMyO
U3 Pa3HBIX UCTOUYHUKOB (CpeICTBa MAacCOBOM nHpopmanuu, HTEpHET U ApYyTUX);

c(OpPMHUPOBAHHOCTb YMEHUH COOIIIOIaTh IPABUIIA SKOJIOTHYECKHU LI€7€CO00Pa3HOT0 MOBEACHUS B OBITY
U TPYJIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbSI M OKPYXKAOLIEH NMPUPOIHOM CpENBbI,
OCO3HABaTh OMNACHOCTb BO3ACHCTBHA HA >KMBBIC OPIaHM3MBI ONPEACIEHHBIX OPraHUYECKUX BEILIECTB,
noHumas cmbica nokaszarens [1JIK, nmosicHaTh Ha nmpuMepax crocoObl YMEHBIICHUS U MPEIOTBPAILCHUS UX
BPEIHOIO BO3JCHCTBHS Ha OPraHU3M YEJI0BEKa;

JUIA 06yqa}01u1/1xc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 3A0POBbsA: YMCHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX NOCTYIIHBIX METOJAAaX MO3HAHUA BCUICCTB U XUMHUYCCKUX ﬂBJIQHPIfI;

JUIS CIIENbIX U CIa00BUIAIIMX OOYUaIOIIMXCS: YMEHUE UCIIOIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins nns 3anucu xumudeckux Gopmyoi.

11 KITACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHMUeCcKasi XUMHsD) OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUNA: O XUMHUECKOW COCTABIISIIOIIEH €CTeCTBEHHO-HAYYHOU KapTHHbI
MUpa, POJIM XMMHUHU B IO3HAHUU SIBJICHUN IPUPOJIbI, B JOPMUPOBAHUU MBIIIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(GYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOJMMOM [JIsi pelIeHHs] MPAKTUYECKUX 3alad M SKOJOTMYECKH
000CHOBaHHOTO OTHOIIECHUS K CBOEMY 3/J0POBBIO U MPUPOIHOM CPEE;

BIIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHUH, KOTOpAas BKIIOYACT: OCHOBOIOJATAKOLIUE IIOHATHUS
(XMMHYECKHUIl 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- AJIEeKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISIPHBI 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULATENIBHOCTb, CTENEHb OKHUCICHHs, XUMHYECKas CBS3b
(KoBaJIeHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTa/NIM4yecKass pemeTKa, TUIbl XUMHYECKUX
peakluii, pacTBOpP, OJJIEKTPOJIUTBI, HEIIEKTPOIUTHI, IIEKTPOJUTUYECKAS JUCCOLMALUSA, OKHUCIMUTEIb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOW pEeaKkIMM, XMMHUUYECKOE PaBHOBECHE); TEOPUH M 3aKOHbI (TEOpHs
AIIEKTPOJUTUYECKON AUcCconManuy, nepuoaudeckuii 3akoH JI. M. Menneneesa, 3aKk0H COXpaHEHUsT MACChI
BEIIECTB, 3aKOH COXPAHEHMs U IPEBPAILIECHUS SHEPIUU NMPU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUH, MUPOBO33PEHYECKUE 3HAHNUS, JIEKALUE B OCHOBE ITIOHUMAHUS IPUYUHHOCTH



U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIMUECKUE CBEJICHHS O CBOMCTBAaX, COCTAaBE, MOJYYCHUU U
0e30macHOM UCTIOJIb30BaHUH BAKHEHIIINX HEOPTaHMUYECKUX BEIIECTB B OBITY M IPAKTHYECKOM AATEIbHOCTH
YEJI0BEKA;

c(OpMHUPOBAHHOCTh YMEHHMM BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATUH, YCTaHAaBIUBATh HX
B3aUMOCBS3b, HUCII0Ib30BAaTh COOTBETCTBYIOIINE TOHSITHS MPU OMUCAHWUA HEOPTaHMYECKUX BEIECTB M UX
MPEBpAIICHU;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBJICHHS (OpMYI
BEIIECTB U ypaBHEHUH XMMHUYECKHX peakuui, cucremarnyeckyto HomeHkinatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OT/JEJIbHBIX HEOPraHMUECKUX BELECTB (YrapHbli I'a3, yrieKUCIbIi ra3, aMMuak, raméHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/A, TUPUT U JIPYTHE);

C(bOpMPIpOBaHHOCTL YMGHI/Iﬁ OIPCACIIATH BAJICHTHOCTD U CTCIICHB OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB
B COCIMHCHHIX DPA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBaJIeHTHAs, MOHHAs, METaJuIMYecKas,
BOJOPOJHAs) B COEAMHEHUSX, TUN KPUCTAUIMUECKON PEIIETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJICKYJISIpHAs, WOHHAs, METANIMYECKas), XapakTep Cpeabl B BOJHBIX pPACTBOpPAX HEOPTaHUYECKUX
COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHMI YCTAaHABIMBATh MPHUHAJICKHOCTh HEOPraHWYECKHX BEIIECTB IO HX
COCTaBY K ONpEJENEHHOMY KIIacCy/TpyIie COeIMHEHUH (MpOCThie BEIIECTBA — METAJIbl U HEMETaJUIbI,
OKCHJIbl, OCHOBaHUs, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHIbI, COJIN);

c(hopMUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoanudeckoro 3akoHa JI. M. MeHneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENBHYIO U IIPOTHOCTHYECKYIO (PYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1-4 mnepuomoB Ilepmoamueckoii cuctembl xumudeckux siemeHTtoB [[. W. Menneneena,
UCTIONB3Yysl TOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIN», «IHEPICTUUYECKUE YPOBHM», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUHN MO NEPUOJaM U rpymIam
ITepuoanueckoit cucrembl xuMuueckux neMeHToB 1. M. Menneneesa;

c(hOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOICTBa
HEOPTraHUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPK/IaTh CYIIIECTBOBAHUE T€HETUUECKOU CBSI3H MEXKITY
HEOPraHUYECKHUMH BEIIECTBAMHU C MTOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMUYECKUE PEAKIIMU MO PA3TUYHBIM MPU3HAKAM
(4uciTy M COCTaBy pearupyromix BEMECTB, TEIUIOBOMY 3D PeKTy peakinu, U3MECHEHHIO CTCTICHEH OKUCIICHUS
AIIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTaln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHH COCTaBJISATh YpPaBHEHHUs pEaKUUil pa3IUuHBIX THUIIOB, IMOJHbBIE H
COKpallEHHbIE YPAaBHEHHUS pPEaKMil HOHHOTO OOMEHA, YUUThIBAs yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU YT
J10 KOHIIa;

c(hOPMHUPOBAHHOCTh YMEHHWH TMPOBOJHUTH PEAKIMH, TOATBEPKIAOIINEG KAYSCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpaX HEOPraHUYECKUX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH PaCKpBIBATh CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

chOPMHUPOBAHHOCTH YMEHHIA OOBSICHSTH 3aBUCHMOCTD CKOPOCTH XUMHUYECKON PEAKIIMU OT Pa3InYHBIX
(I)aKTOpOB; XapaKkTep CMCHICHUA XHMUUYCCKOTO paBHOBECHUSA B 3aBUCUMOCTU OT BHCHIHCTO BO3I[CﬁCTBI/I5I
(mpunnun Jle Illarense);



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHMHUYECKHE TMPOIECCHI, JIeKAIINE B OCHOBE
MIPOMBIIIJICHHOTO MOJIYYCHUS CEPHOM KUCIIOTHI, aMMHUaKa, a TakkKe C(HOPMHUPOBAHHOCTH TIPEICTABICHUI 00
O0IIMX HAYYHBIX TPUHIHUIIAX U HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMUCICHHS C UCIIOJIb30BAHUEM IMOHITHS «MaccoBasi J10JIs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMUYECKUX PEAKIIUAX, MACCHI BEIIECTBA WU
00BpéMa Tra30oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce WM 0O0BEMY OJIHOTO W3 YYacCTBYIOIIHUX B
peaKIMy BEIIECTB, TEIUIOBOrO 3(QeKTa peakund Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
MIPEeBpALICHUS U COXPAaHEHUsI SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHH COOJIFOJAaTh TIpaBWja IMOJIB30BAHUA XHMHYECKOW TIOCYI0M U
nabopaTopHbIM 00OpY/IOBaHHMEM, a TaKXKe MpaBWiia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKUN SKCIECPUMEHT (Pa3IoKEeHHUE
MEPOKCH/Ia BOJIOPOJIAa B IPUCYTCTBUU KaTalu3aTopa, ONpeAeIeHUEe CPeIbl PAaCTBOPOB BEUIECTB € MMOMOILBIO
YHHUBEPCAJILHOTO HHIMKATOPA, BINUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUECKON PEAKLIUH, PEaKIINU
HMOHHOT0 OOMEHa, KaueCTBEHHBIEC PEaKLUH Ha CyNb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS,
pelIeHne SKCIIePUMEHTATBHBIX 3a/1a4 0 TeMaM «MeTayutel» 1 «HemeTanmb»y) B COOTBETCTBUH € ITPAaBUIIAMH
TEXHUKH 0€30MacCHOCTH MpH OOPALICHUHU C BEIIECTBAMU M JJA0OPaTOPHBIM 000PYOBaHUEM, MPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO JKCIIEpHMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOUIMX pEaKIUi U
(GbopMyaMpOBaTh BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUUYECKH aHATM3UPOBATH XUMUYECKYIO MH(OPMALIMIO, OTYyYaeMyIO
U3 pa3HbIX UICTOYHUKOB (CpeICTBa MACCOBOM KOMMYHUKaMU, THTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHHIA COOJIIOIATh MTPABHUIIA SKOJIOTHYECKH IIeJIECO00Pa3HOT0 MOBEICHUS B OBITY
U TPYIOBOH JEATEIHHOCTH B IIENISX COXPAHEHUS] CBOETO 370POBbS M OKPYIXKAIOIIEH MPUPOIHON Cpelbl,
OCO3HABAaTh OMACHOCTHh BO3JICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACNEHHBIX BEIIECTB, MOHUMASI CMBICIT
nokazarens [1/IK, mosicHsITh Ha mpuMepax CrIOCOObl YMEHBIICHHS W TNPEAOTBPALICHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA;

JUIA O6yanOIHHXCﬂ C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3OO0POBBA: YMCHUC NPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHeHHﬁ;

JUTSL CIIETIBIX U Ca0OBHISAIIMX OOYYAIOMIMXCS: YMEHHE HUCIOJIB30BaTh PEIbeHO-TOUCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiisns [uist 3anucu XuMHIecKuX Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

No HaumeHnoBanue pa3nesnoB U TeM IpOrpaMMbl
/11

Paznen 1. Teopernueckne 0CHOBBI OPraHUYeCKO XUMUM

1.1 TIIpenmer opranuueckoil xumuu. Teopus CTpoeHUs
oprannyeckux coeauHenuit A. M. bytneposa

Utoro no pazneny

Pazpnen 2. YriaeBoaopoabsl

2.1 TlpenenbHbIC yTIE€BOAOPOIBI — aJTKAHbBI

2.2 HenpenenbHble yTaeBOIOPOAbL: AIKEHBI, AJIKaIUEHBI, AITKUHBI
2.3 Apomatuyeckue yriieBOJ0pOIbl

2.4 TlpupoaHble ICTOYHHUKH YTJIEBOJOPOIOB M UX TMepepadoTKa
Utoro no pazneny

Pa3zpnen 3. Kuciiopoacoaep:xaniue oprannieckue coeJHHEHUsI
3.1 Cnuptel. denon

3.2  Anwperunbl. Kapobonossie kuciaotel. CiokHbIE dUPHI

3.3  VYrueBousl

Hroro no pasneny

Pa3nen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus

4.1 Awmwunbl. AMUHOKHCTOTHIL. benku

Htoro no pazneny

Paspnen S. BoicokoMoJieKy I pHbIe COeUHEHUSA

5.1 TIInactmaccel. Kayuyku. Bomokna

Hroro no pasneny

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11 KJIACC

Bcero

34

KonnuectBo yacos

KoHTponbHbIe
paboThI

IIpakTueckue
paboThI

DneKkTpoHHBIC (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPChI



Ne HanmenoBanue pa3ienoB U TEM IPOrpaMMBbl
n/n

Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH

1.1 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnyeckas
cucteMa XxuMudeckux sneMmenToB J[. 1. MennaeneeBa

1.2 Crpoenue BemecTBa. MHOrooOpasue BemecTB
1.3 XuMmuyeckue peakiuu

Uroro no pazgeny

Paznen 2. Heoprannueckasi XuMus

2.1 Meramibl

2.2 Hewmeramib

2.3 CBs3b HEOPTAaHUYECKUX U OPTAaHUIECKUX BEIICCTB
Uroro no pazgeny

Paznen 3. Xumus u :Ku3Hb

3.1 Xumus 1 KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

HNOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka
n/m

1 Hpez[MeT OpFaHquCKOﬁ XHUMUU, eé BO3HHUKHOBCHHUC, PA3BUTUC U

3HA4YCHUC

Bcero

KonnuectBo yacos

Kontposnbnsie
paboThI

[IpakTrueckue

paboThI

KomnmuectBo yacos

Bcero Kontposbabie

1

paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (IU(POBbIE)

Hara
W3yUYEHHUS

00pa3oBaTesibHbIE PECYPCHI

DJEeKTpOHHBIE TU(PPOBBIC
o0pa3oBaTeNbHbIE PECYPChI
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10

11
12
13

14

15

16
17

18
19

Tema ypoka

Teopust ctpoeHust opraHudeckux coenquuenuit A. M. byTtieposa,
€€ OCHOBHBIE I0JIOXKEHHUS

[IpencraBnenue o kIaccupUKAINN OPTaHNYECKUX BEIIECTB.
Homenknatypa (cuctemarndeckas) 1 TpMBHAJIbHbIC Ha3BaHUS
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM PSJT

MertaH ¥ 3TaH — NPOCTENIINE TPEACTABUTENMN aTKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUJIEH U MIPONUIIEH — MPOCTEHIINE NMPEACTaBUTEIN AIIKEHOB

[Ipaktrueckas padota Ne 1. «[lomyueHnue sTuICHA ¥ H3yYCHHE
€ro CBOMCTB»

Anxanuensl. byraauen-1,3 u metminOyraauen-1,3. Ionyuenue
CHUHTETUYECKOT0 KaydyKa U pe3uHbI

AJKHMHEIL: cOCTaB M 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYCCKHUH
pAA. AI.[CTI/IJ'ICH — HpOCTCfII.HPIﬁ OpeACTAaBUTCIIb AJIKHHOB

Brrancnenus mmo YpaBHCHUIO XHUMHYSCKOMN pCaknuun
ApeHHI OCH30II U TOJIYOJI. TokcuyHOCTH ApCHOB

I'eneTnyeckas CBA3b yriaeBoaopoA0B, IPUHAMJICIKAIIUX K
Pa3IMIHbBIM KJ1acCaM

[IpupoaHble HCTOYHUKH YIJIEBOAOPOIOB: MPUPOIHBIN I'a3 U
HOITyTHBbIE HEQTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ epepaboTKU

[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB: IPUPOAHBIN ra3 u
NOITy THBIE HE(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ IepepadoTKH

KoHTposibHast paboTa 1mo pa3aeny «YTIeBOI0pOabD»

[IpenenbHbIC OTHOATOMHBIE CITUPTHI: METAHOJI U ATAHOJL.
Bonopoanas cBs3b

MHoroaToMHEIe CIIMPTHI: STUJICHTJIMKOJIb U TJIMLHCPHUH

®DeHOoM: CTPOCHHUE MOJICKYIIbI, PU3NISCKUE U XUMUYECKHE
CBOICTBA, IPUMEHEHUE

Bcero KontposbHbIe

e

Y

KomnnuectBo yacos

paboThI

[IpakTnueckue
paboThI

Hara
W3yUYCHHUS

DneKTpoHHbIE LHU(POBBIE
o0pa3oBaTeNbHbIE PECYPChI



Ne Tema ypoka KomnuecTBo 4acos Hara DneKTpoHHbIE LHU(POBBIE

/1 Beero Konrtponbhpie — IlpakThyeckue H3YYCHHS — 00pa3sOBaTeNbHBIC peCypChbl
paboThI paboThI
20 Anpperuasl: hopManbAeTHA U alleTalIbACTU . ALIETOH 1
21 OnxHOOCHOBHBIE Mpe/ieIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbiHas 1
U YKCyCHas
22 Tlpakrtuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 1
KHCJIOTBD»
23 CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK MIPEICTABUTENN 1
BBICIINX KapOOHOBBIX KHCIIOT
24 Mbpuia KaK COJH BBICITNX KapOOHOBBIX KHCIIOT, MX MOIOIIEE 1
JICUCTBHUE
25 CnoxHble 3GupHI KaK TPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT. 1
TMunponus cinoxHBIX 3GupoB
26 JKwupsbl: THAPOIINA3, MPUMEHEHHE, OMOJIOTHYECKAs POJIb KUPOB 1
27 YrueBojbl: cocTas, Kiaccudukarus. Baxuenme 1
NpeJCTaBUTEINN: TII0K03a, (PpyKTO3a, caxaposa
28 Kpaxman ¥ 1nenirono3a Kak IpupoaHble TOTUMEPHI 1
29 KourponbHas pabota 1o pazzaeny «Kucnopoacoaep:xariue 1 1
OpPraHUYeCKHEe COSTMHEHUS
30 AMUHBI: METUJIAMHH U aHWIAH
31 AMMHOKHCIIOTHI KaK aM()OTEpHBIE OPTaHMYECKHE COCTUHEHNS, 1
ux 6uonornyeckoe 3HaueHue. Ilentuabt
32 bBenku Kak MpUPOJHBIE BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS 1

33 OcHOBHBIE MOHATHS XUMHHU BBICOKOMOIJICKYJIAPHBIX COC,I[HHGHI/II;’I 1

34 OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTUHEHUH.
[TnacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 2
11 KJIACC



Ne Tema ypoka KonngecTBo 4yacoB Hata  DOnexTpoHHbIE U(DPOBHIE

/1 Bcero Konrtponbhbie Ilpaktuyeckue H3YICHHUA obpasoBaTeIbHEIC
paboThI paboThI pecypceel

1  Xumuueckuil 37eMeHT. ATOM. DJICKTPOHHAsE KOH(PHUTYpalKs aTOMOB 1

2 Tlepuoanveckwuii 3akoH u [lepruoandeckas cucTeMa XUMHISCKHX 1

anemenToB J[. . MenzeneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEN
CTPOEHUS aTOMOB

3  3aKOHOMEpPHOCTH MU3MEHEHUs CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX 1
COEJIMHEHUH 1O TpyMNIaM U NepruoaM. 3HauYeHHE MEPUOIUIECKOTO
3aKOHA U CUCTEMBI XUMHUYeCKUX d1eMeHToB [ M. Menzeneesa B
pPa3BUTUU HAyKH

4 CrpoeHue BelecTBa. XUMHYECKas CBSI3b, €€ BU/IbI; MEXaHU3MBbI 1
00pa3oBaHUs KOBAJICHTHOM CBsI3U. BoopoaHas cBs3b

5 BajeHTHOCTh. DIEKTPOOTPULIATETHHOCTh. CTETIEHb OKUCIICHHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

6 TloHsATHE O TUCTIEPCHBIX CUCTeMax. VICTUHHBIC U KOJUTOWIHBIC 1
pacTBOpbl. MaccoBast 107151 BEIIECTBA B PACTBOPE

7 Krnaccudukaius 1 HOMEHKIATypa HEOPraHUUYEeCKUX COSTUHEHHM. 1
['eneTnyeckasi CBsI3b HEOPraHUUYECKHUX BEIIECTB, PA3IMYHBIX KIIACCOB

8 Kraccudukanus XUMHYECKHUX peakinii B HEOPraHMYECKOU U 1
OpPraHMYecKOi XMMUH. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHHsI ¥ PEBPALICHHUS YHEPTUN TIPU XUMHUECKUX PEAKIIUAX

9  Ckopoctb peakuun. OOpaTUMBbIe peaki. XUMHUYECKOE pAaBHOBECHE 1

10 TIIpaktuueckas pa6ota Ne 1. « Bnusaue pa3nuunbix pakTopoB Ha 1 1
CKOpPOCTb XUMHUYECKOU PEAKLI)

11 DnextponuTtHueckas nuccoruanys. [lonsTre o BOIOpoaHOM 1
nokazatene (pH) pactBopa. Peakumn nonnoro oomena. ['maponus
OpPraHNYECKHUX U HEOPTaHMUECKUX BEIIECTB

12 OxucnurenbHO-BOCCTaHOBUTENbHbIE peakuuu. [lonsTue 06 1
HIIEKTPOJIM3€E PACILUIABOB M PACTBOPOB COJICH

13 KontpomsHas paborta 1o pasaenny « TeopeTuaeckre OCHOBBI XUMUI 1 1



/o

14

15

16

17
18
19

20

21

22
23
24
25
26

27

28
29

30

31

Tema ypoka

Mertainnbl, ux nonoxxkenue B [lepuoanueckoil cucreMe XUMUYECKUX
sanemenToB J[. . MenzaeneeBa 1 0cOOEHHOCTH CTPOCHHS aTOMOB.
O6mue (pu3nyeckre CBOMCTBa METAIIOB

CnnaBbl METAILIIOB. QHCKTpOXHMquCKHﬁ paa HaprI)KeHI/Iﬁ MCTAJIII0B

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPUH, KaIHH,
KaJIbIIMK, MAarHUW, ATIOMUHUAN) U UX COSUHEHUN

XUMHYECKHE CBOMCTBA XpOMa, MEJIA U UX COCIUHECHUIN
XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a ¥ UX COCTUHECHUH

[Tpaktuyeckas padora Ne 2. "Penienne sKkCiepuMEHTAIBHBIX 3a/1a4 110
teme «MeTamiby"

Hewmeramnsl, ux nonoxenue B [lepruoanueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u 0cOOEHHOCTH CTPOSHHUSI aTOMOB

dusnueckre CBOMCTBAa HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha
npuMepe KUciIoposa, cepsl, pocdopa u yriaeponaa)

XHUMHUYECKUE CBOMCTBA raJlOr€HOB, CEPHI U UX COECAMHEHUIN
XuMHYecKue CBOMCTBa a30Ta, pochopa u uX coeTnHEHU N
XUMHUYECKHE CBOMCTBA YIIIepo/1a, KPEMHHUS U UX COCTMHEHUI
[TpuMmeneHne BaKHEHIIINX HEMETAJJIOB U UX COCTUHEHHM

O06o011eHne u cucTeMaTu3anus 3HaHui o reme «Hemerambny.
Brruucnenust mo ypaBHEHUSM XUMHUYECKUX PEAKIIMH U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «PemieHne SkCiepuMEHTAIBHBIX 337124 110
teme "Hemeramibi"y

Kontpoinbhas pabota mo temam «MeTauie» 1 «Hemeramib
Heopranuueckue u oprannyeckue Kuciotel. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

AMdoTepHbIE HEOPraHUYECKHE U OPTaHNYECKHUE COCTUHEHUSI.
['enetnyeckas CBSA3b HEOPraHMUYECKUX U OPTaHUYECKUX BEILECTB

Ponp xumun B oGecriedeHur SKOJIOTHIECKOM, SHEPTETUIECKON 1
MUIIEBON O€30MMaCHOCTH, PA3BUTHUU MEIUIIUHBI

Bcero Kontponpabie [lpaktudeckne H3YICHHA

e

Komnunuectso yacos

paboThI

paboThI

Hara

DneKTpoHHbIE LU(POBBIE
o0Opa3oBaTenbHbIC

pecypcbl



KonngecTBo 4yacoB Hata  DOnexTpoHHbIE U(DPOBHIE

No Tema ypoka

/I Bcero Kontponpabie [lpaktudeckne H3YICHHA 00pa3oBaTeNbHbIC
paboThI paboThI pecypceel

32 IIpencraBienust 06 0OIMX HAYYHBIX MPUHIIUIIAX IPOMBIIIICHHOTO 1

MOJTy4CHHs B)KHEHIIINX BEIICCTB
33 UYenoBek B MUpE BEIIECTB U MAaTEPHAJIOB
34 Xumus u 310pOBbE YETOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OIrBHY «HCTUTYT cTpaTernn passutus odbpasoBaHus»



