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MHHOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpeHET0 001Iero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 o0Opa3oBaHuM B
Poccuiickoit ®denepauun», TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUA (enepalbHOM
oOpa3zoBaTeabHOM mporpammbl cpenHero oo6mero ooOpaszoBanus (DOII  COO),
npenacrasiieHHbIXx B DenepanbHOM rocyJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus ydeOHOTO MpeaMera «XUMHS» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepainu, pean3yrolnMX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTPAaMMBbI, M OCHOBHBIX TMOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoin ®denepanuu Ha nepuon g0 2025 roma» (Pacmopsbxenue
IIpaBurenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JI0B K pa3pabOTKe MpOrpaMMbl IO XMUMHUH, K OMPEIETCHUI0 00IIei
cTpaTeruu OOYy4Y€HHUs, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIUXCA CPEACTBAMU Y4e€OHOTO
npenmera «Xumus» g 10-11  kmaccoB Ha  0a30BOM  YpOBHE  COCTaBWIIU
koHuentyanbHele mojioxkeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMsl, pe3yJbTaTOB OOydeHUs] U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3zoBaHUE, MOJIy4aeMO€ BBITYCKHUKAMH 00I11e00pa3oBaTenbHON
OpraHu3allid, SIBISETCSA HEOTHhEMJIEMOM YacThi0 WX 00pa3oBaHHOCTH. OHO CIIyXKHUT
3aBEpIIAIOIIUM OTAllOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUYEBBIX LICHHOCTEH, MPUCYITUX IIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa3oBaHus. DTH
[IEHHOCTU KAaCarOTCsl MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUSI MUPOBO33PECHUS U
o011eil KyJabTypbl YE€JIOBEKa, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 3/I0pOBbIO M TpUPOJHOHN cpene. Peanmusyercss xummueckoe oOpa3oBaHHE
oOydJaroniuxcsi Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUSl CPEACTBAMU Y4eOHOTO
npeaMeTa « XUMUs», CoJIep>KaHUe U MOCTPOCHHE KOTOPOTO OMPEAENICHbI B TPOrpamMMe 1Mo
XUMUHU C YYETOM Crenu(pUKA HAyKH XUMUHU, € 3HAYCHHUS B TMO3HAHWUU TPHUPOABI U B
MaTepUAIbHON JKW3HU OOIIECTBA, a TaKXKe C Y4ETOM OOIIUX IeJied W TMPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMbI CPEIHEro 00111ero 00pa3oBaHus B
Poccuiickon @enepanumu.

XUMHUSL KaK DJEMEHT CHCTEeMbl €CTECTBEHHBIX HAyK WIpaeT oco0ywo pojb B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ B JOPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, B CO3/TaHHE
IIEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXKAIoIIeM MHpE KaKk O €IUHCTBE MPUPOIBI U
YelioBeKa, KOTopoe (OopMHUpYeTCs B XMMHUU HAa OCHOBE MOHHMAHMS BEHIECTBEHHOTO
COCTaBa OKPY’KaIOILIETO MUPA, OCO3HAHUS B3AUMOCBSI3U MEX]ly CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMHu, XHUMHS CTajna
HEOTHhEMJIEMON YacTbl0 MHUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO



TpyJa M OSKM3HM Kaxaoro uiaeHa obOmiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTelibHasl, KaK HayKa BHICOKMX TEXHOJOTMU HANpaBiieHa Ha pelIeHUE TJI00aIbHBIX
po0JieM YCTOMUHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIIEBOM,
AKOJIOTMYECKON 0€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B cooTBeTcTBUM ¢ OOIIMMU LIETSIMU ¥ TPUHITUTIIAME CPETHETO 00111eT0 00pa30BaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIM ypOBEHb HW3Y4YEHUS)
OpUEHTHUPOBAHO NMPEUMYILIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroluxcs,
HEOOXOMMYIO MM Il BbIpAOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIIEIIHOTO
BKJIFOUEHHMSI B KU3Hb COIIMYMa, TIPOJIOJKEHUSI 00pa30BaHus B PAa3IMUHBIX 00JACTIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XMMHUEM.

CocTaBnsiolIuMH IpeIMeTa « XUMUS» SBISI0TCS 0a30Bbie Kypchl — « Opranuueckas
xuMus» U «O01as U1 HeopraHuyeckass XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaAHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUU IO HEOPraHWYECKON
XUMUU (C BKIIOUYEHHWEM 3HAaHMM U3 OOWEHd XUMHUHU) M OpPraHUYeCKOM XUMUU.
dopMupoBaHUE JTAHHOW CHUCTEMbl 3HAHWUW TPH M3YyUYEHUU TMpeaAMeTa O00ECIeUMBACT
BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BELIECTB HA OCHOBE OOLIUX MMOHSTHUH,
3aKOHOB U TEOPUU XUMUMU.

CtpykTypa coaepkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEopraHuveckas XuMus» chOpMHPOBaHA B IPOTpaMMe 110 XUMUU Ha OCHOBE CHCTEMHOTO
NoJX0/a K M3Y4YCHHI0 Y4yeOHOro Marepuaia U OOYyCIIOBJIE€HA HMCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha ONpPENEIEHHBIX TEOPETUUECKUX YpPOBHsX. Tak, B
Kypce OpraHM4yecKOd XHMMHH BEIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BeliecTB. CBeAeHUsT 00 U3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPONOB JIO CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce oOpraHnyeckoil XWMHHU TIOJIy4alOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs IE€PBOHAYAIILHbBIC
OPEICTaBICHUd O XHWMHYECKOW CBSI3M, KJIAaCCU(UKAIMOHHBIX IMPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOIN PEAKIIUH.

[lon HOBBIM yriaom 3peHuss B mnpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs M3YYEHHBIH Ha ypOBHE OCHOBHOro oO0miero o0pa3oBaHUs
TECOPETHUUECKHUI MaTeprall U (PaKTOJOTUYECKUE CBEACHHS O BEIIECTBAX M XUMUYECKOU
peaknmu. Tak, B 4acTHOCTH, B Kypce «O01I1asi 1 HeopraHu4ecKas XuMHUs 00ydaronuMcs
IPEAOCTABISETCA BO3MOXHOCTh OCO3HATh 3HAYECHHE TMEPUOJMYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX MMO3ULIMM, TIIy0)Ke IMOHSATh HUCTOPUYECKOE
u3MeHeHHe (QYHKIUNA 3TOro 3akoHa — OT o0oO0marome g0 OOBICHSAIOMIEH U
MIPOTHO3UPYIOLIEH.

EnunHas cucrtema 3HaHMM O BaXXHEMIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAaKXKE€ O XHUMHUYECKUX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHus nomnonHserca B Kypcax 10 u 11 kmaccoB anemeHTamu



COJICp>KaHMsl, UMEIOIIMMHU KYJIBTYPOJIOTHYECKUN U MPUKIATHON XapakTep. ITU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMUHU C APYTUMU HAyKaMU, PaCKpBIBAIOT €€
poJib B TIO3HABATEIHLHOM W TPAKTHUYECKON AESATEILHOCTH 4YEIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUSI K MPOIIECCY TBOPUECTBA B OOJACTHU TEOPUU U MPAKTUYECKHUX
NPWIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3AHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHBAThH
uH(pOpMALMIO U MPUMEHSTH €€ JJIs TTOMOJHEHUS 3HAHUH, PEIICHUS] UHTEJUICKTYaIbHBIX
U DKCIEPUMEHTAIBHBIX HCCIICIOBATEIBCKUX 3a7a4. B 1eoMm copepkanue ydeOHOTO
npeaMera «XUMUs» JAaHHOTO YPOBHS M3Y4Y€HHUsS OPUEHTHPOBAHO Ha (OpMHUpOBAHUE Y
00y4Jaronmxcst MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUS PUII0CO(CKUX UACH, TAKUX
KaK: MaTepuaibHO€ E€IWHCTBO HEOPraHWYECKOr0 M  OpPraHUYeCcKOoro Mupa,
00yCIIOBJIEHHOCTh CBOICTB BEIIECTB HMX COCTaBOM U CTPOEHHUEM, I103HABAEMOCTH
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKIY HOBBIMU
dakTaMu W TEOPETUYECKUMH TMPEINOCHIIIKAMHA, OCO3HAHUE PONM XWMHUHU B PEIICHHUU
AKOJIOTHYECKUX TPoOJIeM, a TakXke MpoOJieM COEPEeKCHHS YHEPIETHUYECKUX PECYpPCOB,
CBIPbsl, CO3JaHUsI HOBBIX TEXHOJIOTUH U MAaTEpUAJIOB.

B nnane pemnienus 3amay BOCIUTAHUS, PA3BUTUS U COIMATU3AIMN 00YUYarOIIUXCS
MPUHATHIC IPOrPaMMON IO XUMUHU MTOAXO/IbI K ONPEEICHUIO COAEPKaHUS U TOCTPOEHUS
npeaMeTa TpeaycMaTpuBaloT (OPMHUPOBAHME YHHBEPCAIBHBIX YYEOHBIX JICHCTBUM,
UMEIOIIUX 0a30BO€ 3HAYCHUE JJIS PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIIEHUs MPoOiieM,
MOMCKa, aHajin3a U 00paboTku MHGOPMALIUK, HEOOXOIUMBIX JIJISI IPUOOPETEHUS OIbITA
MPaKTUUYECKON M MCCIIEI0BATEIbCKOW JEATEIbHOCTH, 3aHUMAIONIEH BakKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUK KaKk HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus,
TaKk U Ha YPOBHE CPEJIHEro 00IIero oOpa3oBaHus, MPU OMPEIEICHUHN COJIEPKATeIbHON
XapaKTepUCTUKN LEJNed U3YYEHHs] IMpPEeIMETa HANpaBICHUEM IE€PBOCTEIICHHOM
3HAYMMOCTHU TPAAUIIMOHHO MPHU3HAETCS (HOPMUPOBAHUE OCHOB XMMUUYECKOW HAyKHU Kak
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHMS, PAKTUYECKON JEATEILHOCTH YEJIOBEKA U KakK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOJIWYECKON TOYKHU 3PEHHSI TaKOU
NOAXOJ K ONPEAEIICHUIO LIEJIEN N3yUEHUs IPEIMETA SIBISETCS BIIOJIHE ONPaBJAAHHBIM.

CornacHo TaHHOM TOYKE 3PEHUS TJIABHBIMU LESIMHU U3YUCHUS TIpeaMeTa « X UMHUS
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBISIOTCS:
dbopMupoOBaHHE CHCTEMBl XHUMHUYECKHUX 3HAHMHW KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B OCHOBE KOTOPOW JIEkKAT KJIIOUEBBIE MOHSTHUS,
dbyHIaMEHTAJIbHBIE 3aKOHBl U TEOPHUU XHUMHH, OCBOCHHE S3bIKa HayKH, YCBOCHHUE W
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH X Pa3BUTHS U CTAHOBJICHHUS;
dbopMupoBaHUE U pa3BUTUE NMPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUH, HEOOXOAUMBIX JJI MPUOOPETEHNs YMEHUNW OPUEHTHUPOBATHCS B



MUPE BEUIECTB M XUMUYECKHX SBJICHHUMI, UMEIOLTUX MECTO B MIPUPOJIC, B IPAKTHUECKON H
IMOBCEJHEBHOM KU3HU;

pa3BUTHE YMEHUH M CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOJMIOJACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JSKCIEpUMEHTa, COOJIOACHHEM NpaBmi 0e30MacHOro
oOpalleHust ¢ BEIECTBAMM.

Hapsiny ¢ »Tum, coaepkarenbHas XapakTEepUCTHKA IEelel M 3aJad U3ydeHUs
npeaMeTa B MporpaMMe MO XMMHH YTOYHEHa W CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMU MPHOPUTETAMU B CHUCTEME CpeaHero oomiero obOpas3oBanus. CeromHs B
NPErnoJJaBaHU XUMUU B OONBIIECH CTETEHH OTHAETCS MPEANOYTECHUE MPAKTUYECKON
KOMITOHEHTE cojiepKaHusi 00y4eHUs], OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
00111e00pa30BaTeIbHON  OpraHM3alliy, BIQJACIONIEr0 HE Ha0OpOM 3HAHUHU, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHUSIMH aKTUBHOTO
MOJTYYCHHS 3HAaHUH W MPUMEHEHHUS UX B PCATbHON JKM3HU JIJISI PEIICHUS TMPAKTUICCKUX
3a/ay.

B cBsi3u ¢ aTuM mpu u3ydeHuu mnpeameTa «XUMHS» JTOMUHHUPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKKe LIETU U 3a7]a4l, Kak:

amanrtanus OOyYaroImMXCs K YCJIOBUSM JWHAMHUYHO Pa3BUBAIONIETOCS MHPA,
(dopMupOBaHNE WHTEIJIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalIUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

(dopMmupoBaHre y 00ydaronIMXcsl KJIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIONINX YHHUBEPCAIBHOE 3HAUEHUE NJISl PA3UYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieM, TOWCKa, aHaimm3a u 00paboTku wHPOpMANKMK, HEOOXOAUMBIX IS
NPUOOPETEHHs] OMbITA JIEATENLHOCTH, KOTOpas 3aHMMAeT Ba)XHOE MECTO B MO3HAHUU
XUMHH, a TaKXKe JJs OLIEHKH C TMO3ULUN HKOJIOTMYECKOM 0e30macHOCTH XapakTepa
BJIUSIHUS BEIIECTB M XMMHYECKUX IMPOILIECCOB Ha OPraHM3M 4YeJIOBEKa U MPHUPOAHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HWHTEIUVICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEW O00YyYaroIUXCs: CHOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETaTh HOBBIE
3HaHUS N0 XMMHHM B COOTBETCTBHM C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIb30BATh
COBpeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIs TOMCKA 1 aHaIN3a yueOHO! U Hay4HO-
HOMYJISIPHOW UH(DOPMALIMHA XUMHYECKOTO COJCPKAHUS;

(dopMupoBaHHe W pa3BUTHE y OOYYAIOUIMXCA aCCOIMATHUBHOTO U JIOTHYECKOTO
MBIIIJIEHUs, HAOII0/IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCTIHTAaHUE Y 00yJaroImuxcs yOexx IEHHOCTH B TYMaHUCTUIECKOW HAPABICHHOCTH
XUMUHM, €€ BaXHOM poOJM B PEIIEHUH TIO0ANbHBIX NPOOJEM PpPALMOHAIBHOTO
OPUPOJIONIOIB30BaHUS, TONOJHEHUS] DHEPreTUYECKUX PECYpCOB U  COXPaHEHHUS
IPUPOAHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeXKHOTO OTHOIICHHS K



IPUPOAC ¥ CBOEMY 3JI0POBBIO, a TaKXe NPHOOPETCHHsI OIbITa WCIOJIb30BAHUS
TIOJTYYCHHBIX 3HAHWH IS TIPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIMSIX, CBSI3aHHBIX C
XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOM maHe cpemHero obmero oOpa3oBaHHS MPEAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJHUT B COCTaB MpeAMETHOMN 00mactn « EcTecTBEeHHO-HAYUYHBIE PEIMETHIY.

OOmiee yucIO YacoB, OTBEACHHBIX Ui M3yYCHUs XWMHUHW, Ha 0a30BOM YpOBHE
cpeaHero oodiiero odpazoBaHusi, coctaBisier 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Heziemo).



COJEPXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[Ipenmer opraHmyeckol XWUMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHUE B
MOJYy4YeHUHU HOBBIX BEIIECTB M MaTepuajgoB. Teopuss CTPOCHUS OPTraHUYECKUX
coequHenud A. M. BytiepoBa, €€ ocHOBHbIe MojoxkeHUs. CTpyKTypHbIe (HOPMYIIBI
OPraHUYECKUX BEIIECTB. ['OMoOnorusi, u3oMepusi. XUMUYECKas CBA3b B OPraHUYECKUX
COCIMHECHUAX — OJINHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenre o KinaccuUKAMK OpPraHMYECKUX BemiecTB. Homenkiarypa
OpraHUYeCKUX COCIMHCHUHN (CHCTEeMaTHYeCcKas) U TPUBHUAJIbHBIC Ha3BaHUS BaKHEUIIIMX
MPEJCTABUTEIICHN KJIACCOB OPTAaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M UX [PEBpAILCHUI:
03HAKOMJICHHE ¢ o0pa3llaMu OPraHMYECKHUX BEIIECTB M MaTepHalaMd Ha MX OCHOBE,
MOJCIMPOBAHUE MOJICKYJI OPraHMYECKHUX BEIIECTB, HAOMIOJIEHUE W OMHCAHUE
JIEMOHCTPALMOHHBIX OMBITOB 10 MPEBPAIICHUIO OPTAaHUYECKHX BEUIECTB IPU HArPEBAaHUU
(rumaBneHue, oOyTIIMBaHKUE W TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUN PsiJl. MeTaH U 3TaH — MPOCTEUIIINE
IPEACTABUTEIIN AIKAHOB: (PM3UUYCCKHE U XUMHUECKHE CBOMCTBA (peaKIuy 3aMEIICHUS U
TOPEHMS ), HAXOXKJEHHUE B IIPUPOJIE, TTOJTyUYeHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUW pAA. ODTUICH U TPONUICH —
MPOCTEHMIINE MPEACTABUTENN ATKEHOB: (PU3UYECKHE U XMMHUUYECKHUE CBOMCTBA (pEeaKIUu
TUJPUPOBAHUS, TAJIOTCHUPOBAHUS, THJpATAIIMU, OKHUCICHUS U MOJUMEPHU3AIINN),
MOJIy4Y€HUE U IPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 wu wmetunOyraauen-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKue CcBoicTBa (peakuus nonumepusanuu). llonmyyeHne CHHTETHYECKOTO
Kay4dyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHUN P, AlLETUIICH —
IPOCTEHINNI MPEICTAaBUTENIh AJKHHOB: COCTAaB, CTPOCHUE, (PU3HMYECKUE U XUMHYCCKHC
CBOWCTBa (peakiMd THUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THUIApaTalldd, TOPCHHS),
MOJy4YE€HUE U IPUMEHEHUE.

Apensbl. benzoi: coctaB, cTpoeHue, pu3nueckue 1 XMMHUYECKHUE CBOMCTBA (peaKiuu
rajJoreHUPOBAHUS W HUTPOBAHUS), IMOJy4YEeHHE U MpPUMEHEeHue. Tonyon: cocmas,
cmpoeHue, u3uyeckue U Xumuyeckue ceoucmea (peakyuu 2an0ceHUposaHus Uu
HUMpPOBAHUs), noaydeHue u npumereHue. TOKCUYHOCTh apeHOB. ['eHeTHYecKasi CBS3b
MEXKY YIJIEBOJOPOAAMU, IPUHAIICKAIIMMH K Pa3IUYHBIM KJIaccaM.



[IpupoaHble HCTOYHUKU YTIIEBOAOPOI0B. [IpupoanbIil ra3 u nomyTHbIe HEPTIHBIE
ra3el. Hegtb 1 €€ npoucxoxaenune. CriocoOsl nepepaboTku HEPTH: EPEeTrOHKa, KPEKUHT
(TepMuyeckui, KaTaluThyeckuit), mnuponu3. I[lpoaykrsl nepepaboTku HedTH, HUX
NpUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yromb W TPOAYKTHI €ro
nepepadoTKHu.

OKCIIepUMEHTAJIbHbIE METO/Abl M3YyYEHHs BELIECTB M MX IPEBpPaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH IJIACTMAcC, KayuyyKOB W pe3uHbl, Koyuiekuuu «HepTts» u
«Yronp», MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaJOr€HONPOU3BOJIHBIX,
IPOBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE dTUJIEHA U U3yUYEHHUE €r0 CBOWCTB.

Pacuérnsbie 3anaun.

Boruncnenus mo ypaBHEHUIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJTHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU [0 H3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIINH).

Kuciaopoaconepxaime opranuieckue coeJuHeHUs

[IpenenbHBIE OTHOATOMHBIE CIUPTHL. METaHOM U 3TaHOJ: CTPOCHHE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBa (peakUuu C aKTUBHBIMM MeETallaMHd, TaJOre€HOBOAOPOJaMH,
ropeHue), npuMeHenrue. BogopoiHbie CBS3U MeXAy MoJieKyJlaMu cnupToB. JleiicTBue
METAHOJIa U ATAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHble COUPTHI. DTUICHTIUKOIb U INIHMIEPUH: CTPOEHHUE, QU3HUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO HIEJIOYHBIMH METaJIaMH, KaueCTBEHHas
peakius Ha MHOTOATOMHbIE CIUPTHI). JleiicTBUe Ha opraHu3M 4yenoBeka. [IpumeHeHue
[JIMIEPUHA U STUICHTIJIUKOIIS.

®deHom: cTpoeHHE MOJIEKYJIbl, (PU3nYecKrue U XuMUYECKHe cBocTBa. TOKCUYHOCTD
¢denomna. [Ipumenenue enona.

Anbneruabl U kemousi. QopManbIerul, aleTaabAeru: CTpoeHne, Gu3nIecKue u
XUMHUYECKHE CBOWCTBA (pEakIUU OKHUCIEHHS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peakiyu), MoJIy4YeHUe U MPUMEHEHHE.

OOHOOCHOBHBIE TMpefelibHbIe KapOOHOBbIE KHUCIOThL. MypaBbUHas U YKCyCHas
KUCJIOTHI: CTpOeHHE, GPU3NYECKUE U XUMUYECKUE CBOICTBA (CBOMCTBRA, O0IIKE [ Kilacca
KUCJIOT, peakuusi sTepudukanuu), MoiydeHue U npumeHeHue. CreapuHoBas H
OJIEMHOBAsI KUCIIOTHI KaK MPEACTaBUTEIHN BBICIINX KAPOOHOBBIX KUCIOT. MbLIa KaK COJIH
BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Cnoxsble 3QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CIIONKHBIX
a¢upoB. Kupsl. 'naponus xupos. [I[pumenenue xupos. buonorunueckas posb KUPOB.

VYrneBoapl: coctaB, Kiaccu(PUKAIMs yriaeBOJOB (MOHO-, IU- U TOJHCAXapUIbI).
['mroko3a — mpocTeliuii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (prU3ndecKre
U XUMUYECKHe CBoMcTBa (B3aummojeiictBue ¢ rujapokcuaoM meau(ll), oxucrnenue
aMMHMa4YHbIM PAacTBOpPOM okKcupaa cepedpa(l), BoccTaHOBIIEHHE, OPOXKEHUE TITIOKO3bI),



HaxXoXXJIeHUEe B MPHUPOJE, MpUMeHeHue, ouonoruueckas poib. dortocunre3. OpykTo3a
KaK U30MEP IITHOKO3BI.

Kpaxman u nemmono3a kak mnpupoaHble mnoiguMmepbl. CTpoeHHe Kpaxmana u
HEJUTI0JI03bl. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KpaxMmala (TUIpoJu3, KaueCcTBeHHAs
pPeaKIMs C HOJIO0M).

OKCIEpPUMEHTAIBHBIE METOABbl HM3yYEHHs BEIIECTB W UX IPEBPALLECHHI:
IpOBEJICHHE, HA0II0IEHNE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE JTaHOJa OKCHIOM
meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJACMCTBUE TIUUEPUHA C THAPOKCHUIOM
meau(ll)), anpaerngoB (OKHCIEHHWE aMMHUA4yHbIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Menu(ll), B3aummopeiicTBUe Kpaxmana C  HOAOM), TPOBEJICHHE
IPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3agaun.

Brluucnenuss o ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00b€Ma, KOJTUYECTBA
UCXOJHOTO BEIIECTBA WJIM MNPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM NIPOAYKTOB PEAKIIIH).

A30Tcozepxkanme OpraHn4eckue COeTMHEHMS.

AMMHOKHCIIOTBI Kak amM(OTepHble OpraHuueckue coeauHeHus. dusmyeckue u
XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha MpUMeEpe TIuiuHa). buonorndyeckoe 3HaueHue
aMmuHOKUCHOT. [lenTuepl.

benkn kak nOpHUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. IlepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OEKOB. XMMUYECKHE CBOMCTBA OEJIKOB: TUAPOIIH3,
JieHaTypalys, KaueCTBEeHHbIE PEaKluy Ha OEJKH.

OKCHepUMEHTAIbHBIE METOAbl M3yYEHHS BEIIECTB W UX NPEBpAlllCHHA:
HaONMIOJICHNEe U ONHMCAHHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB Mpu
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMoOJIeKYJISIpHBbIE COeIMHEHU S

OCHOBHBIE TOHSITUS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIEHb OJMMEPHU3ALIMH, CPEIHSSI MOJIEKYJISIpHAs Macca.
OcCHOBHBIE METOJBI CUHTE3a BBICOKOMOJEKYJISIPHBIX COEAMHEHUN — MOJIUMEPHU3aLus U
HOJINKOHICHCALIHSL.

OKCIEPUMEHTAIIBHBIE METOABl M3YyYEHHs BEIIECTB W UX IPEBPALLCHHMN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXnpeIMETHBIX CBS3€W NMPU U3yUYEHUU OpraHu4eckord xumuu B 10
KJIACCe OCYIIECTBIISIETCSI Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUH, TaK M TMOHATHUM, SBISIOMIMXCA CHUCTEMHBIMU JI OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OO0mme ecTeCTBEHHO-HAYUYHBIE TOHSTHS: SIBJICHHE, HAy4dHbI (DaKkT, THUMOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KJIacCHU(pUKAIMs, MEePUOJAUYHOCTh, HAOIIO/ICHUE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: MaTepus, SHEPTHsI, Macca, aTOM, JJICKTPOH, MOJICKYJIa, SHEPTeTHUSCKHM
ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, (PUIUUECKHE
BEJIUYHMHBI U €UHUIIBI UX U3MEPEHUS.

buonorusa: xknerka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJOTHYECKHN aKTHBHBIC BelecTBa (OCJIKH, YIIICBOIBI, KUPBI, (DEPMEHTHI).

I'ecorpadusi: MHuHEpadbl, TOPHBIE IOPOJBI, IOJE3HBIC HCKOIMAEMbIE, TOILIHBO,
peCypChl.

TexHonoTHsA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAllMOHAIHHOTO MUTAHUS, MOIOIIUE
CpeICTBA, ICKapCTBEHHBIC U KOCMETHICCKHUE MTPETapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue 0CHOBbI XMMHH

XUMHUYECKUI 3eMeHT. ATOM. SIpo aToma, M30TOIbI. DJIEKTPOHHAs 000JIOYKa.
DHepreTUyeckre YpOBHH, IMOJYPOBHH. ATOMHBIC OpOHWTanmu, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacnpeneseHus 3JEKTPOHOB IO OPOUTAIIAM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(DHUTYpaIIHs aTOMOB.

[Iepuonnueckuit 3axoH u [lepuoguueckas cucrema xumudeckux sneMeHToB 1. U.
MenpneneeBa. CBsA3b NEPUOINYECKOTO 3aKOHA U [lepronyecKoil CuCTEMbl XUMUYECKUX
anementoB [J[. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOPHEN CTPOEHHSI AaTOMOB.
3aKOHOMEpPHOCTH W3MEHEHHS CBOMCTB XMMUYECKHMX DJIEMEHTOB W 00pa3yeMbIX HMHU
IPOCTBIX M CJIOXKHBIX BEUIECTB IO TPYyIIaM MU MEpUoJaM. 3HAYEHUE MEPUOAUUYECKOTO
3aKOHa B Pa3BUTHH HAYKHU.

CrpoeHnue BelecTBa. XUMUYECKast CBsI3b. BUJIbI XUMHUUECKOM CBsI3U (KOBaJIGHTHAS
HEMoJIApHAsE W TOJSpHas, HWOHHAs, MeTaindyeckas). MexaHu3Mbl 00pa30BaHUS
KOBJICHTHOM XMMHUYECKOU CBs3M (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DNEKTPOOTPULIATENIbHOCTh. CTENEeHb OKUCIeHUS. IOHBI: KATHOHBI
Y QHHUOHBI.

BemecTtBa MONEKYyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOVWCTBA BEIIECTB
OT THUIIA KPUCTAILUTMYECKOU PEIIETKH.

[TonsaTHe o gucniepcHbIX cucteMmax. MIcTUHHBIE M KOJUTOMIHBIE pacTBOpbl. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.



Knaccudukanus neopranndeckux coeauHeHuil. HoMeHkiaTypa HEOpraHU4eCKux
BEIIECTB. ['€eHeTHUecKas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIIUX K
Pa3IMYHBIM KJIaccam.

Xumnueckas peakuus. Kiiaccudukanus XuMUYeCKUX peaklnii B HEOPraHU4ecKon
U OPraHUYeCKOM XHMMHUHU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLECHUS SHEPTUU [P XUMUYECKUX PEAKIUSAX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pa3nuuHbIX (pakTopoB. OOpaTnMbie
peakuuu. XuMuueckoe paBHoBecue. MakTopsl, BAUSIONIME HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle larense.

OnekTpoiautuueckas auccouuanus. CuibHbie W ciadble 3aekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIASl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTANIbHbIE METOJbl HW3YYEHHsS BEIIECTB M UX [PEBPAILCHUIL:
nemMoHcTpauus Tabmun «lleproguyeckas cucrtema xumuueckux snementoB . W.
MenneneeBay, H3y4eHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAOMIOJEHUE W
OMKCAaHUE JAEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3lOKEHUE TEPOKCUIA
BOJOPOJA B IMPUCYTCTBUM KAaTAIM3aTOPa, ONPENEIICHUE CPEIbl PACTBOPOB BEILIECTB C
NOMOILBIO YHHBEPCAJIBHOIO HHJIMKATOpa, PEAKUMU HOHHOTO OOMeHa), MpPOBEICHUE
NpaKkTUYecKol paboThl «BiusiHue pa3UyHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIm.

PacuérHble 3anaumn.

Pacuérel Mo ypaBHEHHSIM XMMHUYECKUX PEAKIHiIl, B TOM YUCJIE TEPMOXUMUUYECKUE
pacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas J10J1S1 BEIIECTBAY.

Heopranuuyeckass xumus

Hewmeramel. Ilonoxxenue nemeramnoB B llepuonnueckor cucrtemMe XUMHYECKHX
anemeHToB []. 1. MenneneeBa 1 0COOEHHOCTH CTpOeHHUs aTOMOB. DU3NYECKUE CBOMCTBA
HEMETAJNIOB. AJUIOTPOIKS HEMETAJUIOB (Ha MpUMEpPE KHUCIOpoja, cepbl, docdopa u
yriiepona).

XUMHUYECKHE CBOWCTBA BAXKHEHIIUX HEMETAUIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriaeposa U KpeMHHS) U UX COSTUHEHHH (OKCHIOB, KHCIOPOICOACPKAIINX
KHCJIOT, BOJOPOJHBIX COCIMHEHUN ).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJUIOB U KX COCIUHEHUM.

Meramnbl. Ilonoxenue wmeramoB B Ilepuogmyeckon cucrteMe XUMHUUYECKHUX
anemeHToB [I. 1. MengeneeBa. OcoO€HHOCTH CTPOEHHUS AIEKTPOHHBIX 000JI0UEK aTOMOB
metauioB. OO0mme  ¢usnueckne cBoiictBa MeTawioB.  CIlaBel  METAJLIOB.
DIIEKTPOXUMHYECKUN PsAJT HANIPSIKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIJIOB (HAaTpU, Kaaui, KaJabllUid, MarHuH,
QTIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mume criocoObl MonyYeHus: MeTaJuioB. [I[pruMeHeHre MeTauIoB B ObITY U TEXHHKE.



DKCNEepUMEHTAIbHbIE METOJIbl U3YYEHHUs BEIIECTB U MX IPEBpAICHUN: U3yUYEeHHUE
KOJUIeKIuu  «MeTauiel M CIUIaBbl»,  OOpaslloB  HEMETAJJIOB,  pEIIeHHUe
AKCIIEPUMEHTAJIbHBIX 3ajia4, HAOJIOJCHUE U ONHCAaHWE JICMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOIEUCTBHE THAPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 11eJI04ei, KaYeCTBEHHbBIC PEaKIIMM Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agayu.

Pacuérel Maccel BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIHUYCCTBY
BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacCUEThI
Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CJIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XHMHEA M KU3Hb

Ponp xumum B oOecreuyeHUM OHKOJOTHYECKON, SHEPreTUYECKOM U IMHIINCBOMN
0€301acCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHATHE O HAyYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBnenuss 00 OOUMX HAYYHBIX MNPUHIMIAX HPOMBIIIJIEHHOIO MOTYy4YEeHUS
Ba)XHEMIIINX BEIIIECTB.

UenoBek B MUPE BEILIECTB M MAaTEPUAJIOB: BAXKHEUIIIME CTPOUTEIBLHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPaAIbHbIE YI00pPEHUSI.

Xumusi ¥ 3I0POBhE UENIOBEKAa: TMpaBWjia UCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBmiia 0€30IaCcHOI0 MCIIOJIB30BAaHMS IIPENapaToB OBITOBOM XHMHH B
ITOBCETHEBHOM JKU3HU.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeIMeTHbIX CBSI3€M MpU M3YyYEHUM OOILIEH M HEOPraHWYECKOH
xuMud B 11 Knacce oCylIecTBISETCSl Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK W TIOHATHH, SBJISIONIMXCS CUCTEMHBIMH IS OTICIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHBIC TIOHITHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, KiIacCU(pUKalUs, TMEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MOJICTTMPOBaHUE, U3MEPEHUE, ABJICHUE.

dusrka: MaTepus, SHEPrusi, mMacca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOM, PaJMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKHl YpPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHME BEIECTBA, (DU3WUYECKUE BEIMYMHBI M EIUHUIIBI HUX
U3MEPEHUsI, CKOPOCTb.

buonorus: kneTka, opranusm, skocucteMa, ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTAMHUHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: mMuHEpanbl, TOpHBIE MOPOJbI, IOJIE3HBIE HCKOMaeMble, TOIUIUBO,

peCypChI.



TexHomorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJUIYPIus, IIPOU3BOACTBO
CTPOUTCIIBHBIX MaTcpHuaioB, CEIbCKOXO03SMCTBEHHOE IIPOU3BOJACTBO, MU eBas
IMPOMBIINIJICHHOCTD, (i)apMaHCBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHUYCCKHUX Inpemnaparos, IMPpONU3BOACTBO KOHCTPYKIOMOHHBIX MaTcprajios,
QJICKTPOHHAA IIPOMBINLICHHOCTb, HAHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHETI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYarOIIUMHUCS
porpaMM  CpeAHero oOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HayyHo-MeToau4eckoil OCHOBOM Uil pa3palOTKM  IUIAHHPYEMBIX
pe3yJIbTaTOB OCBOCHMs MPOTpaMM CPEAHEro 0OIero oOpa3oBaHMs SIBISETCS CUCTEMHO-
NEATEbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AESATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHET0o O0IIero oOpa3oBaHHs
BBIJICJIEHBI CJIEYIOIINE COCTABIISOIINE:

OCO3HaHHE 00YUYaIOIIMMUCS POCCUUCKON MPaXKJaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

L[EJIEHANPABICHHOE PA3BUTHE BHYTPEHHUX YOESKICHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U HCTOPUYECKUX TPAIULMK 0a30BOI HAYKH XUMHH;

TOTOBHOCTB U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOJICTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIUMH LEJIOCTHOM CUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJM4HMe MPABOCO3HAHMS HKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE TUIAHBI.

JINYHOCTHBIE PE3YJbTAThl OCBOCHUS MpeaAMeTa «XHMUsS» JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOW JEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU W UJE€AJIaMH POCCHIICKOTO
Ipa)/aHCKOr0 O0IIeCTBa, NMPUHATHIMU B OOIECTBE HOPMAMM M IpaBWIaMU MOBEJICHUS,
CHOCOOCTBYIOIIMMHU ~ IPOLIECCAM ~ CAMOIIO3HAHMS, CAMOPA3BUTHS M  HPABCTBEHHOI'O
CTaHOBJICHUS! INYHOCTU O0YyUaOLIUXCS.

JInyHOCTHBIE ~ peE3ydbTaThl  OCBOEHHsS  Ipeamera  «XHMHUS»  OTpaXkaroT
c(OpPMHUPOBAHHOCTH OMbITA TO3HABATEILHON U MPAKTUYECKOM JAEATENbHOCTH 00YYaIOIUXCS
10 peaju3aliy MPUHATHIX B OOIIECTBE LICHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIMTAHNS

OCO3HAHHUS OOYYAIONIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX IpaB W 0OS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MIPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MPAaBHJIAX MEKIMYHOCTHBIX OTHOUIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATETLHOCTH NPHU CO3JaHUM YYEOHBIX
IPOEKTOB, PEUIEHWH YYEOHbIX M TMO3HABATEJbHBIX 33Ja4, BBIMOJIHEHUHM XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHsI, JOTUKY M apPTyMEHTHI
JIPYTUX MPU aHAIKU3E PA3TMYHBIX BUIOB YUEOHOU A TENbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K UCTOPUUECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUYECKOTO IPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JTIOCTHUKEHUS HAYKH €CTh PE3yJIbTAT JUNTUTEIbHBIX HAOI0ICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHHH W TIOCJICIYIOIIEM aHAJIU3e
MH(pOpMAIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHOM XUMUHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMd, CBS3aHHbIE C XUMHYECKUMH SIBJICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHUE W MOCTYNKH CBOMX TOBAPHUILEW C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMS IIEHHOCTEH 370pOoBOro M Oe3omacHoro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOI0/IeHUs TIPaBMJI O€30TaCHOTO OOpaIeHUs C BEIECTBAMU B OBITY, TIOBCETHEBHOM
KU3HU U B TPYJOBOU JI€ATEIIBHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBWI HUHAWBUIYAIHHOTO W KOJUJICKTMBHOTIO 0€30MacHOTo
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS MOCJEICTBUI U HETIPUATHUS BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOS,
HAapKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIEIOBATEILCKOU JEATEIIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEUICHUHM NPAKTUYECKUX 3aJad COLUUAIbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpECca K MPAKTHUYECKOMY M3yUYEHHUIO TTpodeccuil pa3IuiyHoro pojaa, B TOM 4HUCIIE Ha
OCHOBE MTPUMEHEHHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TpyJia U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYaJIbHOW TPAeKTOPUU OOpa3oBaHUS,
Oynymeid mnpodeccud W peanu3aldd COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEHN 00I111eCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJOTHYECKH  I1eJIeCOO0pPa3HOTO  OTHOIICHHWS K TMPUPOJIe, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;



MMOHMMaHUS  TJI00AJBbHOIO0  XapakTepa  JKOJOTHMYECKHUX  IpoOJieM,  BIHMSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE ITPUPOJTHON U COLUAIIBHOU CPEJIBI;

OCO3HAHUSI HEOOXOJMMOCTH HMCIOJb30BAHUS JIOCTHIXKEHUM XUMHUHM ISl PEIICHUS
BOIPOCOB PALMOHAIBHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOT'O HENPUSATHS JEUCTBUN, MPUHOCAILINX BPEJ OKPYXKAIOLIEH NPUPOIHON Cpeae,
YMEHUS MIPOTHO3UPOBATH HeOIaronpusTHbIC SKOJIOTUYECKHE TOCJICACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUM U NIPEAOTBPAIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJbTYPhI, OIbITA
JNEATEIBHOCTH AKOJOTMYECKOW HaNpaBIICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS MMM B
MMO3HABaTEIbHONW, KOMMYHUKATUBHON U COIIMAJIBHON NpPaKTUKE, CIIOCOOHOCTH U YMEHHS
AKTHUBHO IIPOTHBOCTOSTH UIEOJIOTHH XeModoouu;

7) HEHHOCTH HAYYHOI'0 MMO3HAHMSI:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MMOHUMAaHUS CHEeNU(PUKH XUMHH KaK HAayKH, OCO3HaHUSA €€ poiaud B (HOPMHUPOBAHHUH
pallMOHAJILHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUS 00
OKPY)KAIOIIEM MHUPE KaK O E€IUHCTBE MNPUPOABI M YEIOBEKA, B ITO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHUuH MpoOIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOON 3HAYMMOCTH XUMHH JIJIi COBPEMEHHON LHUBUIN3AIMU: B €&
I'YMaHHCTHYECKOW HAIIPaBJICHHOCTH U BaXKHOM POJIM B CO3/IaHUH HOBOM 0a3bl MaTEpUAIbHON
KYJbTYphl, PCIICHUH TJIO0ATBHBIX IPOOJEeM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECCTBA —
CBIPbEBOM, DHEPreTHYECKOM, IHIIEBOM M IKOJOTHUYECKOM O€30MacHOCTH, B Pa3BUTHHU
MEJUIIUHBI, 00ECIICYEHUN YCIOBUM YCIICIIHOTO TPYJa U SKOJOTMYECKU KOM(OPTHOM KU3HU
Ka)KJIOro YWieHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydYaeMble 3HAHUS
JUISL aHaliM3a W OOBSCHEHMS SIBJICHUN OKPYKAIOIIero MHUpa U MPOUCXOASIIUX B HEM
W3MEHEHUM, YMEHUs JieflaTh 00OCHOBAaHHbBIC 3aKJIFOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINUXCS TAHHBIX C LEIbIO MOJYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITCJIbHO HCIIOJIb30BaTh XUMHMUYCCKHE 3HAHHS Ui PCIICHHS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEPECA K MO3HAHUIO U UCCIIEN0BATEIbCKOUN AEATEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUWA 10 XHMHUU B COOTBETCTBUU C >KU3HECHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3audyHbIX cdepax mnpodeccrnoHaaIbHON
NeSITeIbHOCTH.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHUSI y4eOHOTO MpeameTa «XUMHsS» Ha YPOBHE
cpelnHero o01ero oopa3oBaHus BKIKOYAIOT:



3HAYMMBIC JIJIs1 (DOPMHUPOBAHUSI MHUPOBO33PEHUS 00YJAFOITUXCS MEXIUCITUILIMHAPHBIC
(MeXTIpeIMeTHBIE) O0IIeHayYHbIE MOHATHS, OTPAXKAIOIIKME 1IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U crienu(puKy METOAO0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTHUsl, SIBIICHHE, MPOIIECC, CUCTeMa, HAay4HbIM (hakT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeI0BaHNe, HAOII0ICHUE, N3MEPEHUE, SKCIIEPUMEHT 1
Apyrue);

yYHUBEpCaJIbHbIC  y4eOHBIC JAchCcTBHS  (ITO3HABaTElbHBIC, KOMMYHHKATHBHBIC,
peryJAaTHBHBIE), oOecreunBaronme GopMupoBaHue (YHKIIMOHATLHOH TPaMOTHOCTH U
COIMAIbHON KOMIETEHIIUUA 00yYarOITUXCS;

CIIOCOOHOCTh  OOYYArOUIMXCS HUCIOJB30BaTh OCBOEHHBIE MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHHBEpCAJIbHbIE yUCOHBIC JEHCTBHUS B IO3HABATEIIBHOM M
COILMAJIbHOM MPAKTHUKE.

MertanpenMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJAJEHHWE YHUBEPCAIBHBIMU YUE€OHBIMU
MO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICUCTBUSMU.

OBJ1ajieHN e YHUBEPCAJIbHBIMU Y4e€OHBIMHU MO3HABATEIbHBIMHU J€iCTBUSIMM:

1) 6a30Bble JIOrHYecKHe T1eHCTBHS:

CaMOCTOSITETILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIENIATh e JACSATEIBLHOCTH, 3a/laBasi mapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3YyJIbTAThI IEITEIIBHOCTH C MOCTABICHHBIMU LIEISMU;

HCTOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JTOTUUECKOTO MBIILJICHUS — BBIICIATH
XapaKTEepHbIE NPU3HAKKM TOHATHH M YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 0OBSICHEHUS OTJEIbHBIX (PaKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAaHMUSI M KPUTEPUU MJIA KJIACCU(UKALUKU BEIIECTB U XUMHUYECKHUX
peaKIuii;

yCTaHABIMBATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3U MEXKY U3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, IO aHAJOTUH),
BBIABJISITh  3aKOHOMEPHOCTHM U TNPOTUBOPEYUST B  PacCMaTPUBAEMBIX  SIBICHUSIX,
(hopMyIIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

NPUMEHATh B TMPOLIECCE IIO3HAHMS, HCIMOJb3yEeMble B XHMHU CHMBOJUYECKUE
(3HAKOBBIC) MOJIEIH, IMPEOOPa30BLIBATh MOJCIBHBIC NPEACTABICHUS — XUMHUYCCKUN 3HAK
(cuMBOJI) BJeMEHTa, XUMH4YecKas (opMyia, ypaBHEHHE XMMHYECKOW PEAKIUH — IIPU
pelieHnd y4eOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHbBIC
MOJICIbHBIE MPECTABICHUS JJISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eHCTBHUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYUYHOT'O MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIHil;

dbopmynupoBaTh LENW M 3aJa4dl HCCIEIOBAaHMS, HCMOJb30BaTh IOCTABICHHBIC U
CaMOCTOATENFHO C(OPMYIMPOBAHHBIE BOMPOCHI B KA4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI Il (POPMHUPOBAHUS THIOTE3bl MO TPOBEPKE IPABUIBHOCTH BBICKA3hIBAEMBIX
CYXKIECHUM;



BJIQJIETh HABBIKAMHM CAaMOCTOSTENIBHOIO IUIAHUPOBAHUS WU NMPOBEACHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTb yMEHMsI HaOMOJaTh 3a XOJOM  IIpolecca,
CaMOCTOSATENLHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpPOBATh O0OOIIEHUS U BBIBOJIbBI
OTHOCUTEJIBHO JOCTOBEPHOCTH pE3YJbTAaTOB HMCCIEIOBAaHUS, COCTaBJIATb OOOCHOBAaHHBIN
OTUY€T O MPOICTIAHHOM paboTe;

nproOpeTaTh OMBIT YYEHWYECKON MCCIEOBATEIIbCKON M MPOEKTHOW NIEeITeNbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEIICHHUS
NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B [TO3HAHMUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHPOBAThCA B PpA3JIMYHBIX MCTOYHMKAX HWHGMOpManuu (Hay4yHO-TOMyJIsIpHAs
JUTepaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOYHble mocobus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(POPMALMIO Pa3iIMYHBIX BHUJIOB U (OpPM MNpEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(opMyIMpPOBaTh 3alpPOCHl U MPHUMEHITh PA3IMYHBIE METOJbI IPHU MOUCKE U O0TOOpE
uH(pOpMalu, HEOOXOAUMOH /1JIsl BBIMOJHEHUS YY€OHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

IpUoOpeTaTh ONBIT UCIOJIB30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMpaTh ONTUMANbHYIO (OpMY TNpeacTaBileHus UHGOpMaLUU
(cxembl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

HCIIOJIb30BaTh HAy4YHBIM $3bIK B KAaueCTBE CPEIACTBAa IMpU paboTe € XUMUYECKOH
uHpOpMaLMel: MPUMEHATh MEXNpeaMeTHbIe ((hU3nueckue U MaTeMaTHUeCKHUe) 3HaKu U
CUMBOJIbI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh ¥ MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHHUKATUBHBIMHU AeHCTBUAMM:

3aJaBaTh BOMNPOCHI IO CYHIECTBY O0OCYyXJaeMOil TeMmbl B XoJe Juajiora W/WiH
JIUCKYCCHUU, BBICKA3bIBaTh HJEU, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a4a4u;

BBICTYIATh C IPE3EHTALMEN PE3yJIbTaTOB I03HABATEIBHON I€ATEIbHOCTH, OJIYYEHHBIX
CaMOCTOATEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOTHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTHUECKON paboThl MO HCCIIEIOBAaHUIO CBOICTB M3yYaeMbIX BELIECTB,
peann3anuy y4eOHOro MpoekTa u GopMyJIMPOBATh BBIBOBI MO pe3yIbTaTaM IMPOBEIEHHBIX
UCCIIEJIOBAHUN ITyTEM COTJIACOBAHUS MO3ULIUHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTHBHBIMH JeHCTBUSMMU:

CaMOCTOATEIILHO IJITAHUPOBATh U OCYLIECTBIISATH CBOIO MO3HABATENBHYIO I€ATEIbHOCTD,
ornpeaensis e€ Leiau U 3aJ1auu, KOHTPOJIUPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
IpeiaraéMblii aNrOpuUTM JEUCTBUN MpPH BBINOJIHEHUH YYEOHBIX U HCCIEI0BATEIbCKUX
3az1a4, BIOUpaTh Hanbosee 3PEeKTUBHBINA CIOCOO MX PEIICHUS C YUYETOM MOTYUYEHUs HOBBIX
3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHAIW3a U
CaMOOILICHKH.



HPEIMETHBIE PE3YJIbTATDBI
10 KJTACC

[IpeameTHbIE pe3yNbTaThl OCBOCHHS Kypca «Opranuyeckasi XuMHUsh» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUHU B TIO3HAHUU SIBJICHHUI MPUPOJBI, B POPMUPOBAHUU
MBIIICHUS U KyJIbTYPBl JUIHOCTH, €€ PYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM IS
pellleHus] MPAKTHYECKUX 3a7ad4 M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO ¥ IPUPOJAHON CPEAE;

BJIaJICHHE CUCTEMOM XMMMYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIlne
MOHATHS (XUMUYECKHI OJJIEMEHT, aToM, OJJIEKTpOHHas o000J0YKa aToMa, MOJIeKYyJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢opMyna
(pa3BépHyTas U COKpamiéHHas), MOJIb, MOJISIpPHAsE Macca, MOJSPHBIA 00BEM, YIIIEpOIHbBIN
ckeneT, GyHKIHMOHAIbHAS TPYIa, pajuKan, U30MEPHs, U30MEPbl, TOMOJOTUYECKUN PA/I,
TOMOJIOTH, YTJI€BOA0PO/Ibl, KHCIOPO/ U a30TCOACPKALIUE COCIMHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHMs); TEOPHUH M 3aKOHBI (Teopus
CTpOoeHHUsl opraHnyeckux BemiecTB A. M. ByTiepoBa, 3akoH coOXpaHEHHUS MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHU; MUPOBO33PEHUYECKHIE 3HAHUS, JIeXKAIIKE B
OCHOBE MMOHUMaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOIOTHIeCKue
CBEJICHUSI O CBOMCTBAX, COCTaBEe, MOJYYECHUH U OE30MaCHOM HMCHOJIb30BAHUM BAKHEUIIIUX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOMN JEATEILHOCTH YEeTIOBEKA;

c(hOPMHUPOBAHHOCT, YMEHHM  BBISBIATH  XapaKTEpHbIE TMPU3HAKA  TOHITHH,
yCTaHABJIMBATh X B3aWMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIONIUE MOHSATHUS MPU OMMCAHUN
COCTaBa, CTPOCHUS U MPEBPAIEHUN OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCTIOIH30BaTh XUMHUECKYIO CHMBOJIHUKY IS COCTaBICHHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (GopMysl OpraHWYecKHX
BEIIECTB W YPaBHEHUW XUMUYECKUX PEaKIUW, W3TOTAaBIMBATh MOJEIN MOJICKYJ
OpraHMYeCKUX BEIIECTB I WUIIOCTPAUA HMX XHUMHYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUSI;

chOPMHUPOBAHHOCTh ~ YMEHHUW  YCTAaHABIMBATh  NPUHAMJICKHOCTh  M3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTAaBy M CTPOSHHUIO K OINpPEeAeNEHHOMY KIIacCy/TpyTiie
COCIMHEHHA  (YIJIEBOJOPOJBL,  KUCIOPOA M a30TCOAEpKalMe  COEAUHEHMS,
BBICOKOMOJIEKYJISIPHBIC ~ COCIMHEHHUS), JaBaTh WM Ha3BaHUSA II0 CHUCTEMaTUYECKOU
Homenkinarype (IUPAC), a Ttakke npuBOAUTH TpPUBHAIbHBIE Ha3BaHUS OTJIEIbHBIX
OpPraHUYECKUX BEIIECTB (ITUJICH, TPOMHIICH, alleTHUIICH, STHICHTJIUKOJIb, TIUIEPUH, (eHo,
dopmanbaerun, aneTanbAeTU], MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs
KHUCIIOTa, CTeapUHOBAs KUCIIOTA, TITI0K03a, PpyKTO3a, Kpaxmal, eJuTi0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNISITh BUAbBI XUMHYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUIECKUX
BeniecTB A. M. byTiiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh COCTaB, CTpPOEHHUE, (U3HUECKHE H
XUMUYECKNE CBOMCTBA THIHWYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPTaHUYECKHX
BellleCTB (MeTaH, 3TaH, dTUJICH, MPOIMIICH, alleTuieH, OyraaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHTJIUKOJIb, TIIUIIEPUH, PEHOJI, alleTalIbJICT U1, MypaBbUHAS U
YKCyCHasi KHUCJOTBHI, TIJIFOKO3a, Kpaxmas, IIeJUTI0NI03a, AaMHHOYKCYCHAas KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMH YPaBHCHHSMH COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUi C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHUKH YTJIEBOJOPOTHOTO CHIPbHS
(HedTh, TPUPOAHBINA ra3, yrojib), CIOCOObI UX MEPEepadOTKU U MPAKTUYECKOE TPUMEHEHUE
IPOJIYKTOB NEPEPadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUHN TMPOBOJUTH BBIYUCICHHUS MO0 XUMHUYECKUM YpPaBHCHHSIM
(maccel, 00BEMA, KOTMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOIYKTa PEAKIINH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB UM MTPOYKTOB PEAKIUN);

c(OpPMHUPOBAHHOCTh YMEHHI BIIaJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOJIAax
HAy4YHOTO ITO3HAHMS, MCIOJB3YEMbIX B XUMHUU TPU H3YYCHUH BEIIECTB U XUMHUUYECKHX
ABJICHUA (HAOJIOJEHUE, HW3MEPEHHE, OSKCIEPUMEHT, MOJIETUPOBAHKE), HCIOIb30BATh
CUCTEMHBIC XUMUYECKHC 3HAHWS MJI TPHHITHS PEMICHWH B KOHKPETHBIX KU3HCHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOII0IaTh MPaBUJIa MOJIH30BAHUS XUMUYECKON TTOCY 10
1 nabopaTopHbIM 00OpyJOBaHHMEM, a Takke MpaBWia OOpamleHHss C BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKIIUSMH T10 BEITIOJTHCHUIO JIAOOPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI MIAHUPOBATh M BBIMOIHATH XUMHUYECKUI 3KCIEPUMEHT
(npeBpallieHus OpraHUYECKUX BEIIECTB MPHU HArpeBaHMUM, MOJYUYCHUE ITUIICHA U U3YUYCHUE
€r0 CBOWCTB, KQUECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JACHATypalus OCTKOB MpU
HarpeBaHWM, IIBETHBIC pEaKIUH OEIKOB) B COOTBETCTBHHM C TPaBUJIAMU TEXHHUKHU
Oe3omacHOCTH TIpu OOpaIIeHWH C BEMIeCTBAMU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
NPEJCTaBIATh PE3YJIbTaThl XUMHUYECKOTO HJKCIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIINX PEAKIIUN U (hOPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTHUECKU aHATM3UPOBATh XUMHUECKYI0 HHPOPMAIIHIO,
MOJy4yaeMyl0 W3 pa3HbIX HMCTOYHHMKOB (CpeAcTBa MaccoBod wH(popmanuu, WHTepHET U
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHUH COOJIOATh MpaBHJIa HKOJIOTHYECKU IEIeCO00pa3HOro
MOBEACHUS B OBITY W TPYJIOBOM NEATENHHOCTH B LIETSX COXPAHEHHUS CBOETrO 3/I0POBbS U
OKpY)Karolllel TPUPOTHONW Cpeapl, OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha IKHUBBIC
OpPraHHU3MBbl OMpPENEIEHHBIX OPTaHUYECKUX BEUIECTB, MOHMMas cMbica mokaszatens [1JIK,
MOSICHATh HAa TPUMEPAX CIOCOOBl YMEHBIIEHUS U TPEAOTBPAICHUS HX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M UYEJIOBEKa;



11 00y4arOIIKUXCs C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBbS: YMEHHE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/IaX MO3HAHUS BELUIECTB U XUMUUECKUX SIBJICHUI;

Ui CIENBIX W CJIA0OBUIALIMX OOy4YarOIIMXCs: YMEHHUE MCIIONb30BaTh pelbedHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins uist 3anucu XuMU4ecKux GopMyii.

11 KIIACC

[IpeameTHBIC peE3yabTaThl OCBOEHUs Kypca «OOmas u HEOpraHWYecKas XUMUSDY
OTpaXaror:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUPA, POJM XMMHUHU B TO3HAHUU SIBJICHUH MPHUPOJBI, B POPMUPOBAHUU
MBIIUICHUS U KyJIbTYPBI JUYHOCTH, €€ PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM ISt
pEeIIeHUs] TIPAKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpEJIE;

BJIQ/ICHUE CHUCTEMOW XMMHYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHS (XUMHUYCCKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIC OPOHUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHD
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAS, METALTMYECKas, BOJOPOJHAs),
KPUCTANIMYECKAsT pEemETKA, THUIBl XUMUYECKUX PEAKIUH, pPacTBOp, DSIEKTPOJHTHI,
HEDJICKTPOJUTHI,  JJICKTPOIMTUYECKAs JUCCOIMAINS, OKHCIUTENbh, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOH pPEaKIMH, XMMHYECKOE PAaBHOBECHE); TCOPHUH M 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckui 3akoH . M. MeHnneneeBa, 3akoH
COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS JHEPTUU TTPH XUMUYECKHUX
peaKIusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMHH, MHPOBO33PCHUECKHUE 3HAHUS,
JeKaIlue B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBIICHUM,
(akTomOrnyecKue CBEIEHUS O CBOWMCTBAX, COCTaBe, IMOJYyYEHHH H OE30MacHOM
UCIIOJIb30BAaHUU BAXKHEUIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W IPAKTUYECKOUN
TESTEHPHOCTH YEJIOBEKA,;

chOpPMHUPOBAHHOCTh YMEHHMM  BBISBIATH  XapaKTepHbIE TMPU3HAKA  TOHSTHH,
yCTaHABIUBATh WX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE TTOHATHS MPU OTIMCAHUU
HEOPTaHUYECKUX BEIICCTB M X MIPEBPAIICHHIA;

c(hOpMHUPOBAHHOCTh YMEHHUI UCTIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY TSI COCTABJICHUS
¢bopMy1 BEIIECTB U YPAaBHCHUM XUMHUYECKUX PEAKIIMM, CHCTEMATHYECKYI0 HOMEHKIIATYPYy
(IUPAC) u TpuBHaabHbIC Ha3BaHUS OTACIbHBIX HEOPraHHYECKHX BEIIECTB (yrapHbIi ras,
YTJIEKUCIIBIN Ta3, aMMUaK, TaiméHas U3BECTh, HeraléHas U3BeCTh, MUThEBAs COJA, TUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh yMEHUHN OMpENEIsITh BaJCHTHOCTh M CTENEHb OKHCICHHUS
XAMHYECKUX JJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XHMHUYECKOH CBS3U
(koBajicHTHasi, WOHHAs, MeETaJUIMYeCKas, BOJOPOJHAs) B  COCAUHCHHSX,  THI
KPUCTAJUTMUECKON PEmETKA KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJICKYJISpHAs, WOHHAs,
MeTaJUTMIecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX COCTUHEHU;



c(hOpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEIIECTB 0 UX COCTAaBY K ONPEEIEHHOMY KJIACCy/TpyNIe COeIMHEHU (ITPOCThIE BEIIECTBA
— METaJJIbl 1 HEMETAJUJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM()OTEPHbIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICH mepuoandeckoro 3akona JI. U.
MenzaeneeBa M JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO H
POTHOCTUYECKYIO (QYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuonoB Ileproanueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB
JI. W. MenzaeneeBa, HCIOJNB3YS TMOHATHS «S-, P-, O-3JIE€KTPOHHBIC OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUUYECKUX
3JIEMEHTOB M HX COEOUHEHUM N0 IepuoaamM u rpynnaMm llepruoandeckor CHUCTEMBI
xuMuueckux 3iemeHnToB 1. 1. Menneneesa;

c(OpPMHUPOBAHHOCTh YMEHUN XapakTEepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB, MOJITBEPKAATh CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXIYy HEOPraHMYECKUMH BEIIECTBAMHM C TOMOILIBI YpPaBHEHUIN
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIacCU(PUIUPOBATH XUMUUECKUE PEAKIIUH 110 PA3TMYHbIM
MpU3HakaMm (YHCIly U COCTaBy pEarupyrouux BEUIECTB, TEIJIOBOMY 3(QeKTy peakuuu,
U3MEHEHHUIO CTEMEHEW OKHUCICHUS DJIEMEHTOB, OOpaTMMOCTH pEakUUH, Y4aCTHIO
KaTaJn3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISTH YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB,
MOJIHBIE U COKpAIEHHBIE ypaBHEHUS! PEaKIMii MOHHOTO OOMEHa, YYWThIBasl YCJIOBUS, MPHU
KOTOPBIX 3TH PEAKIUHU UAYT IO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKLUHU, MOATBEPKIAIOIINE KauyeCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPTraHWYECKUX BEILIECTB, PACIO3HABATH OIBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh yMEHUH pacKpbIBaTh CYILIHOCTh OKHUCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOTO OajaHca 3THX
peaKuii;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKON peaKIuu
OT Pa3INYHBIX (PAKTOPOB; XapaKTEp CMEIIEHUS XUMHUIECKOTO PABHOBECHSI B 3aBUCUMOCTH OT
BHeMIHero Bo3aeicTBus (npuHuun Jle [llatenne);

c(OpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JIEKAIUE B
OCHOBE IPOMBIIUICHHOTO  TIOJYyYE€HHs] CEpPHOM  KHUCIOTHl, aMMHakKa, a TaKke
c(hOpPMHUPOBAHHOCTh TPEJCTABICHNUN 00 OOIMMX HAYYHBIX MPHUHITUIAX U DKOJIOTHYECKUX
npobieMax XuMHUYECKOTO TPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS] C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi JI0Jisl BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOLIECHUN Ta30B MPU XUMUYECKUX
peaxIusix, Macchl BEIECTBA WK 00BbEMA ra30B IO U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, TEIJIOBOr0 d(pdekTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MACChl BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUU;



c(hOpMHUPOBAHHOCTh YMEHUH COOII0IaTh MPaBUJIA TTOJIH30BAHUS XUMUYECKON TTOCYT0M
U JabopaTopHbIM 00OpYyJOBaHUEM, a TaK)Ke IpaBwiIa oOOpalleHus C BeleCTBaMU B
COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITIOJHEHUIO TA0OPATOPHBIX XUMHUECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATH W BBINOIHATH XUMHUYECKUNA SKCIIEPUMEHT
(pa3ioxkeHue MEepPOKCHJla BOJOPOJAa B MPUCYTCTBUM KaTalu3aTopa, OIMPEIEICHUE CPEIbl
pPacTBOPOB BEILIECTB C IOMOIIBI) YHUBEPCAIBLHOIO HMHIAMKATOPA, BIIMSHHUE PA3TAYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOHW PEaKIMH, PEaKIMd MOHHOTO OOMEHa, KauyeCTBEHHBIC
peakiuu Ha cyiabdar-, KapOoHAT- M XJOPHJA-aHHUOHBI, HA KATHOH aMMOHHUs, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaMm «Metamiey U «HemeTtamibl») B COOTBETCTBUU C
MpaBWJIaMU TEXHHUKUW O€30MaCHOCTU MpHU OOpalleHUU C BEHIECTBAMU M JA0OPATOPHBIM
000pyoBaHUEM, TIPEACTABISATh PE3YJIbTaThl XMMUYECKOTO SKCIIEPUMEHTa B (hOpME 3aIIUCH
ypPaBHEHHM COOTBETCTBYIOIIMX peakiuil W (OpMYJIHpPOBATh BHIBOJLI HAa OCHOBE JTHUX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUIN KPUTUUECKU aHATU3UPOBATh XMMUYECKYI0 HH(OpMALIHIO,
MOJy4aeMyI0 M3 Pa3HbIX MCTOYHHUKOB (CpEJCTBA MAcCOBOM KOMMYHMKaiuu, MHTEepHET u
JAPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUN COONIOJATh IMpaBUia IKOJIOTUYECKH IeJeCO000pa3HOTo
MOBEJICHHUSI B OBITY U TPYJOBOW NIEATEIIBHOCTH B LIEJAX COXPAHEHHUS CBOETO 3J0pPOBbSI U
OKpYXalIed MPUPOJHOW Cpelbl, OCO3HABATh OMNACHOCTh BO3JCHCTBUS Ha KUBBIC
OpraHu3Mbl OMpeACTEHHBIX BEHIECTB, MOHUMAsi cMbica mokazarens [IJIK, mosicHsaTh Ha
IIpUMepax CHocoObl YMEHBIICHUS W TPEJOTBPAIICHHS HMX BPEIHOTO BO3JCHCTBUSA Ha
OpraHu3M YEJIOBEKa;

JUTs1 OOYYaIOMIUXCS ¢ OTPaHUYECHHBIMU BO3MOKHOCTSIMU 37J0POBbsI: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SBICHUN;

JUIS CJIETIBIX W CIA0OBUIAIIMX OOYYaIOIIMXCS: yMEHHE HCIOJb30BaTh peiabedHo-
TOYCUHYIO CUCTeMy o0o3HaueHui JI. bpaiiis mis 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
NMporpamMmbl Bcero Kontpoanueie  Ipaxkruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Paznen 1. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTraHUUYECKUX coeauHeHu A. M. 3
byrneposa
Hroro no pasneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — ATKAHBI 2
59 HenpenenbHble yrieBoJOpO/IbI: aTKEHBI, 6 1
AJTKaIUCHBI, aTKHHBI
2.3 ApoMaTn4ecKue yriieBog0pO bl 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJIOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Pazjnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
3.1 Crupter. denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxubie 3¢pupsl
3.3 VrieBoasl 3 1




Uroro no pazpeny

Pa3znen 4. A3oTcoaepskaniue opranndeckne coeJTuHeHUus

13

4.1 AMMHBI. AMHHOKHCIIOTBL. benku 3
Hroro no pazaeny 3
Pa3pnen 5. BeicokoMoOJIeKy AsIpHbIE COCAMHEHUS

5.1 IInactmaccel. Kayuyku. Bonoxna 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (unposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnueckuii 3aKkoH
1.1 u [lepuoanueckas cucTeMa XUMUYECKUAX 3
anemenToB JI. . Menaeneena
12 Crpoenue BenectBa. MHOT0OOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro mo pazneny 13
Pasnea 2. Heopranunueckasi XuMust
2.1 Mertambt
2.2 HemeTamnnt 1
53 CBs13b HCOPTAHUYECKUX M OPTAaHHYECKUX 5
' BEILECTB
Uroro no pazpeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuUMHS U )KH3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoaiibie  Hpaktiieckite I/I3€'lel-ll/l$l oﬁpgsoq:;Tenbnme
padoTsbI padoThI pecypenI
1 IIpeamer oprann4eckoi XuMuH, eé 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHs] OPraHUYECKUX
2 coenquHenuit A. M. bytieposa, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o KiaccupuKauu
3 opraHuueckux Bemects. HomeHnkiatypa 1
(cucteMaTtuyeckas) U TPUBHAJILHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUH PsijL
5 MeraH 1 3TaH — OpoCTENIINE 1
MIPE/ICTaBUTENH aTKaHOB
6 AJKEHBI: COCTaB U CTPOEHHE, CBOHCTBA 1
7 OTUJEH U NPONUIEH — MpocTeiiine 1
IIPEICTABUTENN AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yYEHUE €ET0 CBONCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyTanuen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbBI



AJIKMHBL; COCTaB U OCOOEHHOCTH
CTPOCHHMSI, TOMOJIOTHUECKUN PSIJI.

10 N
AlleTUIEeH — MPOCTEUIIHI
IpeACTaBUTEINb aIKUHOB

11 Brruncnenus no ypaBHEHHIO XUMHYECKOM
peakuuu

12 Apensl: 6eH30:1 U TOIy0J. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBsA3b yIiIEBOAOPOJOB,
PUHAJUISKAIINX K PA3IMYHBIM KJlaccam
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

14 IPUPOJIHBIN ra3 U MOMyTHHIE HEPTIHBIE
ra3bl, He)Th U IPOIYKTHI €€ rmepepaboTKu
[IpupoaHbIe HICTOUHUKH YIJIEBOAOPO/IOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTSIHBIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepadboTKu

16 KonrtponsHas pabora no pasueiny
«YTIIEBOAOPOABD)

17 [IpenenbHble 0IHOATOMHBIE CITUPTHI:
METaHoJ U 3TaHoJ. Bomopoanas cBs3b

18 MHoroatroMHble€ CIUPTHI: 3TUICHIIIUKOIIb
Y TIIMLEPUH
@DeHOII: CTPOCHUE MOJIEKYJIBI,

19 ¢u3nvecKkre 1 XMMHYECKHE CBOMCTBA,
MIpUMEHEHNE

20 Anpaeruabl: hopMaibAeTHI U

areTaapaerua. AueTon



OnHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBEIE

21 KHCIIOTBI: MypaBbUHAs M YKCyCHAst

99 [IpakTuyeckas pabora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»
CreapuHOBas U OJIEMHOBAS KHCIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KaPOOHOBBIX
KHCIIOT

24 MBpl1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOILee JIeHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: TuIpOIN3, MPUMEHEHHE,
OuoI0rYecKas pojib )KUpPOB
YrneBoapl: cocTaB, Kiaccu(ukarus.

27 Bakneiimue nmpencTaBuTeNN: IIIOK03a,
¢bpykTo3a, caxapos3a

98 Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI
KonTponbHas paboTa mo pazueny

29 «Kwucnopozaconepxarniue opraHuIeCcKue
COCIMHEHUS

30 AMUHBI: METUJIAMHUH U aHWIWH
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE

31 OpraHUYEeCKUE COCANHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuab

32 benku kak npupoHbIe

BBICOKOMOJICKYJISIPHBIC COCAMHCHUS



OCHOBHBIE TTOHSITUS XUMHUHU

33
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUIN
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[ImacTtmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



11 KUIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypalus aToMOB

Ilepuonnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKHX 3yieMeHToB []. 1.
MenneneeBa, ux CBA3b C COBPEMEHHON
TEOpHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XAMUYECKHX DJIEMECHTOB U X COCIUHCHHUH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTHH HAyKH

CrpoeHue BemiecTBa. XuMU4ecKas CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOM
cBs3u. BopopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenens okucieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUSA

[TonsaTue o nucnepcHbIx cucteMax. cTHHHBIE

Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10s
BEIIECTBA B paCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas

KoauyecTBo yacoB

Bcero

KonTposbHbie
padoThI

IIpakTnueckue
padoThI

Jlara
H3ydeHust

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTeJibHbIE

pecypcbl



CBA3b HCOPraHNMYCCKHUX BCUICCTB, PA3JINYHBIX
KJI1aCCOB

Knaccugukaius XuMHUecKuX peakiuui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS YJHEPTUU IIPU
XUMUYECKHUX PEAKIUAX

10

11

12

Ckopoctb peakuuu. OOpaTumble peakLuy.
XHUMHUYECKOE PAaBHOBECHE

[Tpaktuueckas padota Ne 1. « Biustaue
pa3IMYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUUYECKON peaKinm»

DnekTponuTHUeckas aucconuans. [lonstue o
BOZIOpOAHOM ToKkazatene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'uaponus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pCaKknuu.
[Tonsatue 06 >neKTpOIN3E PACILIABOB U
pacTBOpPOB CoJIEH

13

KonTponpHas pabora mo pazaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

15

Mertainnel, ux nojoxenue B [lepuoamyeckoii
CHUCTEME XUMUYECKUX 3j1eMeHTOB /[]. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O01Me pU3NIECKUe CBOKWCTBA
METaJIJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUN METallIoB



16

17

18

19

20

XUMHYECKHE CBOMCTBA BAXKHEHIITNX METAJJIOB
(HaTpui, Kamui, KaabLUi, MarHui,
AITIOMHUHUI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
CO€OUHEHUI

XnMHUYecKre CBOMCTBA ITUHKA, KeJie3a U UX
COeTUHCHUN

[IpakTuyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAIIBHBIX 3a/a4 10 TEME
«MeTame»"

Hewmeramnsl, ux nonoxenue B [leproanueckon
CHUCTEME XUMUYECKUX 3i1eMeHToB /[I. U.
MenneneeBa 1 0COOEHHOCTH CTPOSHHUSI aTOMOB

21

dusnueckie cBOMCTBAa HEMETAILIOB.
ATIoTponus HEeMETauIoB (Ha mpuMepe
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

22

23

24

25

26

XHUMHUYECKUE CBOMCTBA IraJION€HOB, CEPhI U UX
COCIUHEHUN

XuMHyeckue cBoMcTBa a3oTa, pochopa u ux
COEeMUHEHUN

XUMHUYECKUE CBOWCTBA yIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

[IpuMeHeHne BaxXHENIINX HEMETAIOB U UX
COECIUHEHUN

O00011eHre 1 cUCTEMAaTU3AIMs 3HAHUI 110
teMe «HemeTamaeny. BerauciaeHus no
YPaBHEHUSM XUMHYCCKHX PEaKIHi 1
TEPMOXUMHUYECKHE PACUETHI



[IpaxTuyeckast padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
"Hemertanmmsi"y
KonTponbhas pabota mo Temam «MeTamibhy u

28 «Hewmeramnby/Bcepoccuiickas mpoBepovHas 1
pabota

29 Heoprannueckre u opraHu4ecKue KUCIOTHI. 1
Heopranuueckue u opraHndeckue OCHOBaHUS
AM@oTepHbIe HEOpraHUYeCKHE U

30 opraHnyeckue coequHeHus. ['enernyeckas 1
CBSI3b HCOPTaHUYECKUX U OPTAaHUICCKUX
BEIIECTB
Ponb xuMum B 00eCTiedeHUN SKOJIOTHICCKOM,

31 YHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
pPa3BUTUU MEIULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHLIMIIAX IPOMBIIIIEHHOTO M1OJIy4EeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHUAJIOB 1

34 XuMHS ¥ 370pPOBbE YEITOBEKA

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



YYEBHO-METOJJNYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O
INPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHHUKA:

1. Xumus. 10 xnacc: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — 4-
e u3., crep. — Mocksa: [Ipocsemenue, 2022. — 175 c.

2. Xumus. 11 knacc: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — 4-
e u3., crep. — Mocksa: [Ipocsemenue, 2022. — 127 c.

METOAUYECKHE MATEPHUAJIbBI 1JIA YUUTEJIA:

1. https://edsoo.ru/wp-content/uploads/2023/07/MeT-MeTOIMUYECKHE-MATPHUAIIBI-.pNQ

2. https://edsoo.ru/wp-content/uploads/2023/07/MeT-KOMILIEKT-.pNQ
3. https://edsoo.ru/wp-content/uploads/2023/07/Met-kelchI-.pNg

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET:

1. https://edsoo.ru/wp-content/uploads/2023/07/MeTt-Buneoypoku-.png



https://edsoo.ru/wp-content/uploads/2023/07/Мет-методические-матриалы-.png
https://edsoo.ru/wp-content/uploads/2023/07/Мет-комплект-.png
https://edsoo.ru/wp-content/uploads/2023/07/Мет-кейсы-.png
https://edsoo.ru/wp-content/uploads/2023/07/Мет-видеоуроки-.png
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