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TOUKA !’pocrn

ITosicHuTeIbLHASA 3aNMUCKA

[Iporpamma 1Mo XuMuUM Ha YpOBHE cpeAHero obiiero oOpazoBaHusi pa3paboraHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparnumy», TpedoBaHU K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3oBarenbHON TMporpamMmbl  cpenHero obmiero oo6pazoanusi (POII COO), mnpexacraBieHHsix B DenepanbHoM
rocyaapctBeHHOM oOpasoBarenbHoM cTaHmapte COO, ¢ yuérom KoHnenuu npernogaBaHus y4eOHOTO MpeaMeTa « XUMHUS) B
oOpa3oBaTenbHbIX opranmzanusx Poccuiickoit denepanuu, peamu3yromIMX OCHOBHBIE 0O0pa3oBaTelbHBIE NPOrPaMMBI, U
OCHOBHBIX mnoyioxkeHnd «Ctpareruu paszButusa BocnuTaHus B Poccuiickonn ®enepaumu Ha nepuon no 2025 romay
(Pacnopsxenne IlpaBurensctBa P®D ot 29.05. 2015 Ne 996 - p.) M METOAMYECKMX PEKOMEHIALUMWA M0 peau3aluu
00pa3oBaTeNbHBIX MPOrPAMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAIpaBICHHOCTEW MO OMOJIOTUU C HCIOJIb30BAHUEM
o0opynoBanus 1eHTa «Touka pocTtay.

OcHOBY MOJXOA0B K pa3pabOTKe MpOrpaMMbl [0 XUMHUH, K ONpPENETICHUIO OOIIeH CTpaTeruu OOy4eHMs, BOCOUTAHUS U
pa3BUTHsA OOYYAIOIIMXCS CpeAcTBaMu yuyeOHoro mpenmera «Xumus» ans 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBHIIU
koHuentyanbHble nojoxkeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COAEpKaHUsA, pPe3yJbTaTOB OOydYeHUS U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJYy4YaeMOE BBITYCKHHUKaMHU OOIIe00pa30BaTENbHON OpraHu3aliu, SBISIETCS HEOThEMIIEMOMN
YacThI0 UX 00pa3oBaHHOCTH. OHO CIIYXHUT 3aBEpUIAIOLIUMM ITAllOM PEaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX I[IEHHOCTEW, MPUCYLIUX LIEJIOCTHOM CHCTEME XUMHUYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCi IO3HAHUS
3aKOHOB TPHUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTypbl UEJIOBEKA, a TAKXKE JKOJOTUYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3JI0POBBIO M NPUPOAHOW cpeae. Peanmnsyercs xumuuyeckoe oOpa3oBaHHE OOYy4aroIIUXCS HAa YpPOBHE
cpeaHero ooiero oopa3oBaHus CpeiCcTBaAMU Y4eOHOTO mpeaMeTa «XUMHs», COep)KaHue U MOCTPOEHUE KOTOPOTO OIpeIeIeHbI
B MpOrpamMMe MO XUMHUHU C Y4ETOM CHEHU(PUKHA HayKU XUMUH, €€ 3HAUYEHUS B MO3HAHWUU NMPUPOABI U B MaTEpUaJIbHOU >KU3HU
oOmiecTBa, a Takke C yu€ToM OOLIUX IeNeld M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro
obmero oobpazoBanus B Poccuiickoit denepanumu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyIO POJib B COBPEMEHHOM IIUBMIIM3AINH, B CO3/IaHUU HOBOU
0a3bl MaTepuaibHON KyJabTyphl. OHAa BHOCUT CBOW BKJIaJ B (DOPMHUpOBAHHE PAlMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B CO3/IaHUE
LEJI0CTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI U YEIOBEKA, KOTOpoe (popMupyeTcs B XUMUU Ha
OCHOBE MOHUMAaHHUs BELIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aMMOCBSA3M MEX]y CTPOCHHEM BEIIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.
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TecHO B3aUMOJICUCTBYSI C APYTUMH €CTECTBEHHBIMU HAayKaMH, XMMHUS CTalla HEOThEMJIEMON YacThi0 MUPOBOM KYJIBTYPHI,
HEOOXOJMMBIM YCIIOBMEM YCIICIIHOTO TpyAa W JKU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XUMHS KaK Hayka
co3ujaTeNbHas, KaKk HaykKa BBICOKMX TEXHOJIOTMM HampaBjieHa Ha pelieHue TI00aJbHBIX MPOOJEM YCTOWYMBOTO pPAa3BUTHUSA
4eJIOBEUECTBA — CHIPEBOM, DHEPIETUUECKOM, MUILIEBOM, IKOJIOTHUECKOM 0€30MaCHOCTH U OXPaHbI 3/I0POBbSL.

B cooTBeTcTBUM ¢ OOIIMMHU HEISIMU ¥ IPUHIIMIIAMH CPEJTHEr0 00IIero o0pa3oBaHus cojepkanue npeamera «Xumus» (10—
11 kiaccel, 6a30BbI YPOBEHb U3YUEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOATOTOBKY 00yJarouuxcs,
HEOOXOIUMYIO UM ISl BEIPAOOTKHM MUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOUEHHUS B KU3Hb COLIMYMA, TPOIOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBisiomuMy peamMeTa « XUMUs» SBISIIOTCS 0a30BbIe Kypchl — «Opranndeckas xumus» u «OO0111asi 1 HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJAEpPKaHUS KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAayKW: CHUCTEMa 3HAHUN 0
HEOPTraHWYECKON XMMUU (C BKIIOYEHUEM 3HAHUU U3 00IIed XUMHH) U OpraHnYecKoi XxuMuu. @opMUpOBaHHE TAHHOW CHCTEMBI
3HaHUU NpPU U3YUYCHHUH MpeaMeTa 00ecrieYMBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB HA OCHOBE OOIUX
MMOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» U «OOIIas U HeopraHudeckas Xumus» chopMUpOBaHA B
nporpaMme MO0 XMMHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HM3YyYEHHIO Y4eOHOro marepuaia ¥ OOyCIIOBJIEHA HCTOPUYECKU
000CHOBAaHHBIM PA3BUTHEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKONW XMMUM BEIECTBA
paccMaTpHBAaKOTCS HAa YPOBHE KJIACCUYECKOM TEOpPUM CTPOEHUS OpPraHWYECKUX COEAVMHEHUW, a TakKe Ha YpPOBHE
CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEICTABICHUN O CTpoeHUHW BemiecTB. CBeleHHS 00 M3y4aeMbIX B Kypce BEIIeCTBaxX
JAIOTCS B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHudeckoi XuMUu
MOJIYHarOT pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs TEPBOHAYAJBHBIC MPEICTABICHUS O
XUMUYECKOM CBSA3M, KIaCCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOM
peaKuuu.

[To HOBBIM YTJIOM 3peHUS B MpeaMeTe «XHUMHs» 0a30BOr0 YPOBHSI pacCMaTPUBAETCS M3YUYEHHBIH Ha YPOBHE OCHOBHOTO
00111ero 00pa3zoBaHus TEOPETUUECKUM MaTepuan U (PaKTOJOTHUYECKHUE CBEJCHUSI O BEIECTBAX M XMMUUYECKOM peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO01as U HeopraHudeckass XUMHs» 00ydJaronuMcsl TPEJOCTaBISICTCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3UILHUM, TIyO)Ke TMOHATh UCTOPUYECKOE H3MECHEHHUE
GyHKIUN ATOTO 3aKOHA — OT 0000IIAOIIEH 10 0OBSICHSIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBaX W INPUMEHEHHH, a TAKXKE O
XUMHUUYECKUX PEaKIMsIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs AomnoJiHseTcss B Kypcax 10 u 11 knaccoB aneMeHTamu
colepKaHUsl, HMMEIONIMMHU KYyJbTYPOJOTUYECKUNA U TPUKIATHON XapakTep. OTU 3HAHUS CIOCOOCTBYIOT TOHUMAHHUIO
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B3aMMOCBSI3M XHMHH C IPYTMMHU HayKaMH, PACKPBIBAIOT €€ POJb B ITO3HABATEIBHOW U MPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U IMPAKTUUYECKUX MNPUIOKEHUN XUMHH,
IIOMOTalOT BBIITYCKHUKY OpPHUEHTHUPOBATHCA B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX IPOOJIEMax, CBSI3aHHBIX C XUMMEM,
KPUTHYECKH OCMBICIMBATh HMH(OpPMALMIO M HPUMEHATh €€ i1 IOINOJHEHUS 3HAHWUN, PEUICHUs WHTEUIEKTyaJlbHbIX U
HKCIEPUMEHTAIbHBIX HCCIEN0BAaTENbCKUX 3a7ad. B 1enom copepxkaHue ydyeOHOro mnpenmera «XUMHs» JAHHOTO YPOBHS
U3YyYEHUs OPUEHTUPOBAHO Ha (POPMUPOBAHME y OOYUAIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMaHUS (PUIOCO(CKUX
uJeH, TaKuX Kak: MaTE€pUaJIbHOE €JMHCTBO HEOPIaHUYECKOTO U OPraHMYECKOro MUpPA, 00YCIIOBJIEHHOCTh CBOWCTB BELIECTB MX
COCTaBOM U CTPOECHMEM, ITI03HABAEMOCTh IIPUPOIHBIX SBICHUN IIYTEM IKCIIEPUMEHTA U PELICHUs IIPOTUBOPEUNIM MEXKIY HOBBIMU
(akTamMu U TEOPETUYECKUMH MPEINOCHIIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUU SKOJOTUYECKHUX MPOOJIEM, a TaKKe MpodeM
cOepeKeHUs SHEPTETUUECKUX PECYPCOB, ChIPBS, CO3JaHUS HOBBIX TEXHOJOTUI U MaTEPUAJIOB.

B mnnane pemieHus 3anad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALMHM OOYYAIOIIMXCS MPHUHATBHIE MPOrPaMMONM MO XHUMHUH
MOJIXO/Ibl K ONPEIEICHUIO COJIEPKaHUS U MMOCTPOEHHUS MPEeAMETa MPEAYyCMATPUBAIOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX
JNEUCTBUN, UMEIIUX 0a30BO€ 3HAUEHHE ISl PA3IMYHBIX BUAOB JEATEIBHOCTH: pEUIEHUs NpoOsieM, MOMCKA, aHalIu3a U
00paboTku uHGOPMAIMU, HEOOXOIUMBIX JIS MPUOOPETEHUs ONbITa MPAKTUYECKOM M HCCIIEOBATEIbCKON AESTEIbHOCTH,
3aHUMAIOLIEN BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTtuke nmpenogaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHuUsl, TaK U Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMs, NpH ONPEACIICHUU COACPKATEIbHOM XapaKTepUCTHKH LeJel HW3ydeHHs [peaMeTa HalpaBICHUEM
NEPBOCTENECHHON 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS POPMUPOBAHUE OCHOB XUMUYECKON HaYKH KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON JESITEIIBHOCTH YEI0BEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOINYECKON
TOYKH 3PEHUSA TAKOU IOIXO0J K ONPEIEIICHUIO LIEJIeH U3YUYEHHUs IIPEAMETA SABJIAETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHM LEISIMU H3y4eHHs MpeameTa «Xumus» Ha 0azoBom ypoHe (10 —11 ki)
SBJISIFOTCSL:

o (opMupoBaHHE cUCTEMbl XUMHUYECKUX 3HAHUM KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPa, B
OCHOBE KOTOpPOM JIekaT KJIIOYEBbIE MOHATHUSA, (YyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKAa HAYKH,
YCBOEHHUE U MOHMMAHUE CYUTHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPHE
UX PA3BUTHUA U CTAHOBJICHMS;

o (opMHpOBaHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHHUS BEIIECTB M XHUMHUYECKUX PpEaKIIH,
HEOOXOUMBIX AJIs IPUOOPETEHUsT YMEHUI OPUEHTHPOBATHCS B MUPE BEUIECTB M XUMUYECKUX SIBJICHUN, UMEIOIUX MECTO
B IPUPO/JIC, B TPAKTUYECKOMN U ITIOBCEAHEBHOM KU3HU;
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e Ppa3BUTHE YMEHUU M CIIOCOOOB JEATEIHLHOCTH, CBA3aHHBIX ¢ HAOIIOJICHUEM U OOBSICHEHUEM XUMHUYECKOTO DKCIIEPUMECHTA,
coOJIr0ICHUEM TTpaBmII 0€301MacHOT0 00paIleHHsI C BEIeCTBaAMHU.

Hapsny ¢ aTuM, copepkaTenbHas XapaKTepUCTHKA LIeJIeH U 3a7a4 U3yUeHHUs MpeIMeTa B IporpaMMe M0 XUMHUHU YTOUYHEHA U
CKOPPEKTHpPOBaHa B COOTBETCTBHMHM C HOBBIMH TPHOPUTETaMH B CHCTEME cpeaHero oOmiero oo6paszoBanus. CeroaHs B
IpenoJgaBaHUM XUMUU B OOJBIIEH CTENEHW OTAAETCS MPEANOYTCHUE MPAKTUYECKOM KOMIIOHEHTE COACp)KaHUsS OOydeHUs,
OPMEHTUPOBAHHON Ha TMOATOTOBKY BBHIITYCKHUKA 00II€00pa30BaTEeIbHOM OpraHM3alliM, BIAJCIONIET0 HE HA0OpOM 3HAaHWH, a
(GYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMHM aKTHBHOI'O TOJYYCHHUS 3HAHUM W TPUMEHCHUS HX B
peIbHOM KU3HU JJIs1 PELICHUS MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM IIpU U3YUYEHUHU NpeIMETa « XUMUSD JOMUHUPYIOIIEE 3HaUCHUE MTPUOOPETAIOT TaKUE 1EIM U 3a]lauH, KaK:

aganTanys oOy4aromuXxcsl K yCJIOBUSIM JUHAMUYHO pPa3BUBAIOLIECTOCS MHUpPA, GOPMUPOBAHUE MHTEIUICKTYaJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K cCaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHSTUIO TPAMOTHBIX PEIIEHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

dbopmMupoBaHUE Y 00YYaIOIIMXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMM), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE
JUIS pa3IMYHBIX BUIOB ACSATEIBLHOCTU: pElIeHUs MpoOseM, MOUCKa, aHaIn3a U 00paboTKu MHMOpMalUU, HEOOXOAUMBIX IS
IPUOOPETEHUS OIbITa JAEATCIbHOCTH, KOTOpas 3aHMMaeT BaKHOE MECTO B MO3HAHWUW XHMHH, a TaKKe ISl OIEHKH C IMO3UITUI
AKOJIOTHYECKON O€301MaCHOCTH XapaKTepa BIWSHHUS BEIIECTB U XMMHUYECKHUX IMPOIECCOB Ha OPraHU3M YejoBeKa W MPUPOTHYIO
cpeny;,

pa3BUTHE TI03HABATCIBHBIX MHTEPECOB, MHTCIUICKTYAJIBHBIX M TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs: CIOCOOHOCTH
CaMOCTOSTEIIbHO TMPHUOOpPETaTh HOBBIC 3HAHWS 1O XWUMHH B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMCEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTMU IS IIOMCKa M aHajiu3a Y4YeOHOM M Hay4YHO-TIOMYJSIpHOHW HHOOpPMAIUH
XHMHYECKOTO COJCPKAHMUS;

dbopMupoBaHUE U pa3BUTHE Yy OOYYaIOIMMXCS AaCCOIMATUBHOTO W JIOTMYECKOTO MBIILJIEHUS, HaOJI0AaTEIbHOCTH,
COOpPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOUMBI, B YACTHOCTH, MPHU TUIAHUPOBAHUU U MTPOBEJCHUN XUMUYECKOTO
AKCTIEPUMEHTA;

BOCIUTAHUE y O0yYaromuxcs YOe:KIEHHOCTH B TYMaHUCTUYECKOM HANPaBIEHHOCTH XUMHH, €€ BaXKHON POJIU B PEIICHUN
I00adbHBIX TPOOJIeM PAIMOHAIBHOTO MPUPOAOINOIL30BaHUSA, TOMOJHEHHUSI HSHEPreTUYECKUX PECYPCOB M COXPAHCHUS
MPUPOJIHOTO PABHOBECHS, OCO3HAHHMS HEOOXOJUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJAEC U CBOEMY 3JI0POBBIO, a TaKKe
MPUOOPETEHUS OMBITA MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHWMA JJI1 MPUHSITHS TPAMOTHBIX PEIICHWA B CUTYaIlUAX, CBSI3aHHBIX C
XUMHUYECKUMHU SIBICHUSIMU.
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B ydeOHOM 1utane cpemHero ooimiero oOpa3oBaHUS MpeaMeT «XHMHs» 0a30BOTO YPOBHS BXOJHWT B COCTAB MPEIMETHOM
obnactu «EcTecTBeHHO-HAYYHbIE TTPEIMEThI.

OO11ee 4nciio 4acoB, OTBEAEHHBIX JJI U3YUYCHHSI XMMUH, Ha 0a30BOM YPOBHE CpPEAHEro 0011ero o0pa3oBaHusl, COCTABIISET
68 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)XAHUE OBYUYEHUA
(mpakTHyYecKasi 4acTh Y4EOHOTO COJIEpKaHus MpeaMeTa yCulieHa MaTepralbHO-TEXHUYEeCKOM 0a30ii enTpa « Touka pocray,
UCITIOJIB3yEMOT0 JIJISl peasih3aliii 00pa30BaTEIbHBIX IPOrPAMM B paMKax MpErogaBaHus XUMUH)

10 KJIACC
OPI'TAHUYECKASA XUMUA
Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM
[Ipenmer OpraHUYECKON XUMHH: eé BO3HUKHOBEHUE, pa3BuTHE 151 3HA4YCHUE

B IIOJIyYEHUH HOBBIX BEILIECTB W MATEpUaIOB. Te€opus CTPOCHMS OpraHMYecKux coenuHeHud A. M. bytiepoBa, €€ OCHOBHBIE
noiokeHusi. CTpyKTypHbIe (OPMYJIbI OPraHMYECKUX BeIecTB. ['oMosiorus, n3omMepus. XuMHUYecKas CBSI3b B OPraHUYCCKHX
COCJIMHEHUAX — OJJMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBienre o0  KilacCH(pUKAIMM  OpraHUYeCKUX  BemiecTB. HoMEHKmaTypa  OpraHMYecKHX  COCIMHCHUI
(cuctemaTuyeckas) ¥ TpUBUAJIbHbIC HA3BAHUS BAKHEHIIINUX MPEJICTABUTENCH KIaCCOB OPraHUYE€CKUX BEIIECTB.

IKcnepumenmaibHvle MeMOObl U3YUEHUA GEULECHIE U UX NPEEPAWEHUTL (C UCNOIb308AHUEM UUPPOBO20 U AHAI0208020
ooopyoosanusn uenmpa « Touka pocmay): o3HAKOMIICHHE ¢ 00Opa3llaMy OPraHUYCCKUX BEIECTB U MaTepHalaMy Ha UX OCHOBE,
MOJICITUPOBAHUE MOJICKYJI OpraHUYECKUX BEIIECTB, HAOIIOJCHUE W ONHMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHHUIO
OpraHMYECKHUX BEILECTB MPU HarpeBaHuu (TiaBjieHue, 00YTIIMBaHUE U TOPEHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUUECKUH psall. MeTaH U 3TaH — NMPOCTEHIIINE MPEICTABUTEIN aJKaHOB: (pu3znueckue u
XUMHUYECKHE CBOMCTBA (pPeaKlMK 3aMEICHHS U TOPEHUsI ), HAXO0XKACHUE B MPUPOJIC, MOJTyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKUU Ppsifi. DTWICH W MPOINUJIEH — MPOCTEHINE MNPEACTABUTEIN AJIKEHOB:
dbuznYecKre 1 XUMUYECKUE CBOMCTBA (peaKIuy TUAPUPOBaHUS, TAJIOTCHUPOBAHUS, TUAPATAIINN, OKUCIICHUS U TIOJIMMEPU3ALIIHN ),
MOJIyYE€HHE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 wu wmetwiOyraauen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peaxius
nonumepusanun). [lomydeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.
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AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTHYECKHI psAl. ALETHWIEH — NPOCTEUIINN NPEICTaBUTENb AJKUHOB:
COCTaB, CTPOEHUE, PU3NYECKUE U XMMHUUYECKHUE CBOMCTBA (pEaKlUU THAPUPOBAHUS, TAIOTEHUPOBAHUS, THApaTallii, TOPEHUS),
IIOJIyYCHHUE U IIPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, pU3MUeCKue U XUMUYECKHE CBOMCTBA (peakLUMU TaJOT€HUPOBAHUS M HUTPOBAHMS),
NOJlydYE€HUE U NpUMeHeHue. Tonyon: cocmas, cmpoenue, usuieckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHupo8anus u
HUMpOBAanus), NoxyyeHue U npumeneHue. TOKCUYHOCTh apeHOB. I'eHeTmdeckas CBs3b MEXAYy YIJIEBOJOPOJAaMH,
IPUHAICKALIMMH K PA3JIMYHBIM KIJIACCAM.

[TpuponHble UCTOUYHUKH YriieBoaopoaoB. [Ipupoansiii ra3 u nomyTHele HedTaHble ra3pl. HedTth u €€ mpoucxoxneHue.
CrnocoObl nepepabOTKM He(PTH: MEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTaluTUdecKuid), muponus. [IpomykTel mepepaboTKu
He(TH, UX IPUMEHEHHE B MPOMBILIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKH.

IKcnepumenmanbvHvle MemMoObl U3YUEHUA 6eU|eCE U UX npespauienull (C UCnoab308aHUeM UUPPOBO20 U AHAI0208020
ooopyoosanusa yenmpa « Touka pocmay): o3HakOMIJICHUE C 00pa3llaMu IJIaCTMAcC, Kay4yKoB U pe3uHbI, KoJeKIuu «Hedpte» u
«YT0oNb», MOJETUPOBAHUE MOJEKYJ YIIE€BOJOPOJAOB U TaOT€HONPOU3BOAHBIX, IPOBEACHUE HPAKMUYECKOU PAdOHIbL.
MOJIyYeHHUE 3TUIICHA U U3YYEHHUE €r0 CBOICTB.

Pacuémmnoie 3a0auu.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuuu 1o U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB WM NIPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeAUHEHUS

[TpenenbHble OHOATOMHBIE COUPTHI. MeTaHOJ M 3TaHOJ: CTPOEHHUE, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA (peakuuu C
aKTUBHBIMHM METaJlJIaMH, T'aJOT€HOBOJOPOJIaMH, TOpPEHHE), MpUMEHeHHe. BonopoaHble CBSI3U MEXAY MOJEKyJaMu CIHPTOB.
JlelicTBue MeTaHOJa ¥ 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHoroaTomMHble CIUPTHI. DTUIICHTIIUKOJIb U TJIMLEPUH: CTPOEHUE, (PU3UUECKUE U XUMHUECKHE CBOMCTBA (B3aUMOEICTBUE
CO IIEJIOYHBIMU METaJUIaMH, KAayeCTBEHHAas peaklMsi Ha MHOTOAaTOMHbIE CHUPTHI). JlelicTBUEe Ha OpraHu3M 4YeloBeKa.
[IpumMeHeHue rimuepuHa U STHUIICHTJIMKOJIA.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYecKHue cBoiicTBa. TokcuuHocTh (eHona. [Ipumenenue denona.

Anpaerunpl U kemoHvl. DopManbAETrujl, aleTalbAETU: CTpoeHue, (U3MYEeCKHe M XHMMHYECKHE CBOMICTBa (peakuuu
OKHUCJICHUS] U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyYEHHE U IPUMEHEHUE.

ONHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAs W YKCYCHas KHUCIOTBI: CTpPOEHHUE, (PU3NYECKHE U
XUMHYECKHE CBOMCTBa (CBOWCTBa, oOmIMe I Kjacca KHUCIOT, peakuus JSTepuduxaiuu), MOJydyeHHE U TNPUMEHEHHE.
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CreapuHOBast M OJICMHOBASI KMCIIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE IEUCTBUE.

CrnoxxHble >(QUpbl KaK IMPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAponu3 cioxHbIX 3¢upoB. Kupel. ['maponus xKupos.
[IpumeneHue xKupoB. buonornueckas poJib JKHPOB.

VYrneBonbl: cocTa, KiaccuuUKaIMs YriieBoJIOB (MOHO-, TU- U ToJMcaxapuibl). ['Jioko3a — MpoCTeUIMi MOHOCAXapH/I:
OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3NYECKHEe W XHMHYECKue CBoWcTBa (B3aumopeiictBue c ruapokcunom wmeau(Il),
OKHUCJIEHUE aMMHAuYHBbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBiEeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE,
npuMeHeHue, Ouonorudeckas poiib. @orocuntes. OpyKTO3a Kak U30MEpP TIIFOKO3HI.

Kpaxman u neminono3a kak NpupojaHbie monauMmepbl. CTpoeHHe Kpaxmayia W IEeJUroi03bl. DU3NYEcKre U XUMHUYECKUE
CBOMCTBA KpaxMasa (TUApPOJIu3, KAYECTBEHHAs! PEaKIIHs C HOJIOM).

IKcnepumenmanbvHvle MeMoOObl U3YUEHUA 6EU|ECE U UX NpespauieHull (C UCNnO01b306aAHUEM UUPPOBO20 U AHAI0208020
ooopyoosanua uenmpa «Touxa pocmay). TipoBelcHUE, HAOJIIOACHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CHUPTOB (OKHUcIeHUe ATaHona okcuaoM Menu(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumoaeiicTBue rmiepuna ¢ ruapokcuaom Mmeau(Il)), anpaernnos (okucieHrne aMMHaYHbBIM pacTBOpoM okcujaa cepedpa(l) u
ruapokcugom meau(Il), B3ammopneicTBue Kpaxmaia ¢ HOJIOM), TMPOBEAEHUE MPAaKTUUECKOW pabOThI: CBOMCTBAa pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuémmnuwie 3a0auu.

Boruncienuss mo ypaBHEHHUIO XMUMHUYECKOW peakimu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTA
PEeaKIMy 1O U3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WIH MPOJAYKTOB PEAKIIHH).

A30TcoziepKalliie OPraHun4ecKre COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYEeCKue coenuHeHus. Pu3nyeckne U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha
npuMepe MMiHa). buojgoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTub.

benku kak mpUpOJIHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBudHas, BTOpUYHAS M TPETUYHAsl CTPYKTypa OCIIKOB.
XUMUYECKHe CBONCTBA OCJIKOB: THAPOJIU3, IEHATYpalvs, KAYECTBCHHBIC PEaKIIMy Ha OCIIKH.

IKcnepumenmanbvHvle MeMoObl U3YHUEHUA 6eU|ECE U UX npespauienuil (C UCNO01b308aAHUEM UUPPOBO20 U AHAI0208020
ooopyoosanusa yenmpa «Touxa pocmay): HaOMIOCHUE U ONMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypaIusi OCJIKOB IMPHU
HarpeBaHUM, IIBETHHIE PEaKIIMK OCIIKOB.

BroicokoMoJIeKyJISIpHbIE COeINHEHNS
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OCHOBHBIC TIOHATHS XWUMHU BBICOKOMOJIEKYJSIPHBIX COCIUHEHWN: MOHOMEp, TMOJMMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3AINK, CpeaHss MOJeKyisipHas wmacca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

IKcnepumenmanbvHvle MemMoObl U3YHUEHUS 6eU{eCE U UX npespauienull (C UCnO01b308aHUEM UUPPOBO20 U AHAI0208020
obopyoosanua yenmpa «Touka pocmay): o3HaKOoMIIeHHE C 00pa3llaMu MPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAacC,
Kay4yKOB.

Mescnpeomemnmnbnie ceasu.

Peanuzanust MeXNpeaMETHBIX CBS3€d TpPH HM3YyUYEHUH OpraHWYeckod xumuu B 10 Kiacce OCYHIECTBISETCS depes
WCITOJIb30BAaHUE KaK OOIMIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATHH, SIBISIONIAXCS CHUCTEMHBIMHU IS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHUE, HAy4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpWs, aHaIW3, CHHTE3,
KJaccu(uKaIys, IePUOINIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNE.

®duznka: Marepusi, SHEprus, macca, aTOM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKH YpPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIIMUYNHBI U CIUHUIIBI KX U3MEPCHHUS.

buonorus: kierka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OMOJIOTUYECKH aKTHUBHBIC BEIIECTBA
(Oenmku, yraeBoabl, KUPHI, HEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIC TTOPOIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorMs: TUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO TMHUTAHUS, MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KUJIACC
OBHIAS N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

Xumudeckuilt saeMeHT. AtoMm. Sapo atoma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHUYECKUE YPOBHH, MOIYPOBHH.
AToMHBIE OopOuTanu, s-, P-, d- snemMeHTbl. OCOOCHHOCTH pachpe/e/ieHUsT JJCKTPOHOB IO OPOMTAISAIM B aToMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(PUTYpaIIs aTOMOB.

[Tepunonnueckuii 3akoH u [lepronndeckas cucrema xumudyeckux simeMeHToB /. M. MenneneeBa. CBs3b MEepUOIAYECKOTO
3akoHa U Ilepuomnueckon cuctembl XxumMudeckux 31eMeHToB J[. M. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIIaM
U riepuoaaM. 3Ha4eHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.
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CrpoeHue BeliecTBa. XUMHUUYECKas CBsI3b. Buabl XuMuueckoil cBsi3M (KOBaJEHTHAs HEMOJSpHAs W TOJISIpHAs, MOHHAs,
MeTayuinueckas). MexaHu3mbl 00pa3oBaHMS KOBAJCHTHOM XUMHUYECKOM CBA3M (OOMEHHBIM M JTIOHOPHO-aKIEITOPHBINM).
BonoponHas cBa3b. BalleHTHOCTB. DNEKTpOOTpUIATENBHOCTh. CTENEHb OKUCIEHUA. IOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA.  |HIIbI
KPUCTAUTNYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA BEIIECTB OT TUMNA KPUCTAIINYECKON PEIIETKH.

ITonsTre 0 qucnepcHbIX cucremax. ICTUHHBIE U KOJUIOUIHBIE paCcTBOPBI. MaccoBas 10715 BELIECTBA B pacTBOPE.

Knaccudukanusa Heopranuueckux coeauHeHuil. HoMeHkaTypa HEOpraHMYEeCKHUX BeEIIeCTB. [ eHeTuyeckas CBS3b
HEOPraHUYECKHUX BELIECTB, IPUHALICKAIIUX K PA3IMYHBIM KJ1accaM.

Xumuueckas peakuus. Krnaccupukanuss XMMUYECKUX peEakUUid B HEOPraHMYECKOM W OPraHWYecKOM XUMHUHU. 3aKOH
COXPaHEHMS MACCHI BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CxopocTh peakiuu, € 3aBUCUMOCTh OT Pa3IMUHbIX (HakTopoB. OOpaTUMBbIE peakini. XuMUUeckoe paBHOBecue. DaKTOPhI,
BIIMSIFOIIME HA COCTOSIHUE XUMHUYECKOTO paBHOBecus. [Ipunnun Jle Hlarense.

DnekTponutuueckas auccoruanua. CuiibHble U cliadble 3JeKTpoJuThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHCIHas,
HEWTpaJbHAas, IEIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

IKcnepumenmanvHvie MEMOObL UZYUECHUS 6CULECHE U UX NPEEPAUEHUIL (C UCNONb306AHUEM UUPPOBO20 U AHAN0208020
ooopyooeanusa uenmpa « Touka pocmay):

neMoHcTpanus Tabmui «llepuoamdeckas cuctema Xxumudeckux sjaemeHToB [[. V. MenneneeBay, u3yueHHwe Mojelei
KPUCTAJUTMUECKHUX PEIIETOK, HAOMIO/IEHUE U OMMCaHKEe JIEMOHCTPAIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa30KEeHUE EPOKCHIA
BOJIOpPOJA B MPUCYTCTBUM KaTaJn3aTOPa, ONPENCICHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHINWKATOPA,
peakiy MOHHOTO OOMEHa), MPOBEJEHUE MPAKTHUECKOW paboThl «BrnusHue paznudHbIX (HaKTOPOB Ha CKOPOCTh XUMHUUYECKOU
peakuum».

Pacuémmnoie 3a0auu.

Pacy€rel M0 ypaBHEHUSAM XHMHUYECKUX PEAKLMH, B TOM YHUCIJIE TEPMOXMMHUYECKUE PACUYETHI, PACUEThI C UCIIOIB30BAHUEM
MOHSTHUSL «MACCOBAsI A0JISI BEILIECTBAY.

Heopranuuyeckass xumust

Hemerannel. Ilonoxkenne HemeraioB B Ilepuommyeckor cucreMe xumuuyeckux isneMmeHToB [[. WM. MennpeneeBa u
0COOEHHOCTH CTpOoeHus aToMOB. Dr3NYecKue CBOWCTBA HEMETALIOB. AJUTOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIOPOia, CEPHI,

dbocdopa u yriaepona).
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XUMUYECKHE CBOWMCTBA BaXKHEHIIMX HEMETaUIOB (TaJOreHOB, cepbl, a3oTa, (ocdopa, yriepoga M KpEeMHHUA) U HX
coeMHEHUN (OKCHI0B, KUCIOPOICOACPKAIINX KUCIIOT, BOJOPOIHBIX COCTUHCHUN ).

[IpumeHeHne BaXKHEUIIINX HEMETAJIOB M UX COCUHEHUM.

Mertamnsl. Tlonoxenune metamioB B [lepuogundeckoii cucteme xumuueckux anemeHToB J[. Y. MenaeneeBa. OcoGeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX 000J0YeK aToMoB MeTaioB. OOmme ¢dusnyeckue cBorcTBa MeTauioB. CIlaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAUIOB (HATPHUH, KUK, KaJblIUi, MarHUH, aJIOMUHUHN, IIMHK, XPOM, JKEJI€30, ME]Ib)
1 UX COCIUHCHUI.

OO01ue crocoObl nosyuyeHus MeTayioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

IKcnepumenmaibHvle MEMOObl U3YUECHUA BEULECHE U UX NPEeBPALeHUIL (C UCNOIb306AHUEM UUPPOBO20 U AHAI0208020
ooopyoosanua yenmpa «Touxka pocmay). n3ydeHue KOJUIEKUMH «MeTaljbl U CIUIaBbD», OOpa3llOB HEMETAJUIOB, pElICHUE
AKCIEPUMEHTAJIbHBIX 3a/7a4, HaOJI0OJeHWEe M OINUCAHHWE JIEMOHCTPAIMOHHBIX U JIa0OpPaTOPHBIX OMNBITOB (B3aMMOJICHCTBUE
TUJPOKCHUJIA AJTIOMUHUS C PACTBOPAMU KUCJIOT U ILEJI0YEH, KAYeCTBEHHBIE PEAKIIUU Ha KATUOHBI METAJIJIOB).

Pacuémmnpie 3a0auu.

Pacuérpl macchl BemecTBa WM 00bEMa Tra30B MO0 M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO W3
YYaCTBYIOIIUX B PEAKIMHM BEIICCTB, pacuéThl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO M3
BEIIECTB UMEET ITPUMECH.

X¥MHUS U KU3Hb

Ponp xumuu B 00eCIIeUeHHH SKOJIOTMYECKOM, SHEPTreTUUECKON U MUIIEBOM 0€301IaCHOCTH, Pa3BUTHU MeAUIMHEL. [loHsITHE
0 HAY4YHBIX METO/IaX MTO3HAHUSA BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBienns 06 0OMMX HAYYHBIX MPUHITUIIAX TPOMBIIIJICHHOTO IMOJTYyYCHHS BaXKHEHIITMX BEIICCTB.

YenoBek B MUpE BEIIECTB U MATEPUAIIOB: BAKHEUIIINE CTPOUTEIbHBIE MAaTEpHUabl, KOHCTPYKIIMOHHBIE MATEPHUATIbI, KPACKH,
CTEKJIO, KepaMHUKa, MaTepHaIbl IS QJIEKTPOHUKHA, HAHOMATEpHUAIIbl, OPraHUUECKHUE U MUHEPATbHBIC YI00pEHHUS.

XuMuss W 3I0pOBbE 4YeJOBEKa: TMpaBWja UCIOJb30BaHUS JICKAPCTBEHHBIX IMpernapaToB, MpaBuia OE30MaCHOTO
WCIIOJIb30BaHUs MPErapaToB OLITOBON XMMHUU B TOBCETHEBHOMN KU3HMU.

Mexcnpeomemmnnie cea3u.

Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU U3YYEHHUH O0IIeil 1 HeopraHuueckol XxuMuu B 11 kiacce ocyliecTBisieTcs: 4yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSITHH, SIBISIONIUXCS CUCTEMHBIMHU IS OTAEIIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

11
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OOmue ecTecCTBEHHO-HAyYHbIC MOHSATHS: HAy4HBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, aHAW3, CUHTE3, KJIACCHU(pUKAIHSI,
NEPUOIMYHOCTD, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHUE, SBIICHUE.

®duzrka: Marepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PaTUOAKTUBHOCTH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (DU3UUYECKUE BEIMYMHBI U €UHUIBI UX
U3MEPEHUsl, CKOPOCTb.

buonorus: knetka, opraHu3M, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEIECTB B
OpraHu3Me.

["eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoynorus:  XUMUYECKass  MPOMBIIUIEHHOCTh,  METAJUIypTHsi, MPOU3BOJACTBO  CTPOUTEIBHBIX  MaTEpUAJIOB,
CEJIbCKOXO3SIUCTBEHHOE MPOU3BOJICTBO, MUIIEBAas MPOMBIIUICHHOCTh, (DapMalrieBTUuecKas MPOMBIIIJIEHHOCTh, MPOU3BOICTBO
KOCMETHYECKHX  MpernaparoB, IMPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpPUAIOB,  AJIEKTPOHHAS  IPOMBIILJIEHHOCTb,
HAHOTEXHOJIOTHHU.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA MNPOI'PAMMBI 11O XHUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

OcBoenue y4yeOHOro mnpeameTa «XUMHUS» Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHuss Ha 0a30BOM YpOBHE JOJIKHO
00ecTeunTh JOCTHKEHUE CIAEAYIOMUX O0YUAOIIMMUCS JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB.
JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOYYalOUMMHUCA TPOTPaMM CPEIHETro OOIIero
oOpa3zoBanusi (JIMYHOCTHBIM, METANpPEAMETHBIM W TpeaMeTHbIM). HaydHo-meTogudeckoil OCHOBOM uisi pa3pabOTKH
IUTAHUPYEMBIX PE3YJIHTATOB OCBOEHUS MTPOTpaMM CPEIHETO 00IIero 00pa30oBaHus SABIISAETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXOI.

B COOTBETCTBHM C CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXO0JIOM B CTPYKTYPE JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MpEAMETA
«XuUMHUsH» Ha YPOBHE CPEAHEro 00IIEro 00pa30BaHMs BhIJACICHBI CICIYIONINE COCTABIISIIONINE:

OCO3HAHHUE OOYYaAIOIIUMHUCSI  POCCHUUCKON  Tpa)XJaHCKOM  HJEHTUYHOCTH — TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOTIPEICTICHUIO;

HaJMyue MOTUBAIIMHU K 00yUCHHIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUU JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U HCTOPUUECKUX
Tpaauinuii 0a30BOI HAYKW XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCSI PYKOBOJCTBOBATHCS B CBOEHW NEATEIHLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMH, IPUCYIIIMMHU [IETTOCTHOM CHUCTEME XUMUYIECKOTO 00pa30BaHMs;

HAJIMYKE MMPABOCO3HAHUS IKOJIOTHIECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIEJIH M CTPOUTH KU3HEHHBIC TIJIAHBI.
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JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TMpeaMeTa «XWUMHS» JOCTHUTAIOTCS B EAWHCTBE YYEOHOHW U BOCIHTATEILHOMN
JESITETLHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMHM, COITMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM U Hji€aaMu
POCCHUHCKOTO TPakJIaHCKOTO OOIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU W IIPaBHJIAMHU IOBEJICHUS, CIIOCOOCTBYIOIIUMU
IpoIieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JTUYHOCTH O0YYaIOIIUXCS.

JInyHOCTHBIE pPE3yibTaThl OCBOSHUS TpeAMeTa «XHUMHUS» OTpakaroT CHOPMUPOBAHHOCTH OIBbITA IMO3HABATEIHHOW U
MPAKTHYECKOH JEATETLHOCTH 00YUYarOIIUXCS 10 peaIu3alliy MPUHITHIX B OOIIECTBE LICHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpa:KaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUS O0YYAIOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBOXKEHHUS K 3aKOHY U IMPABOTIOPSJIKY;

MPECTABJICHUS O COLMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIICHUM B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIBHOCTH NPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTUX MPU aHAJIU3E PA3JIMUHBIX BUIOB
y4eOHOM IEeSITENHHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOT'O OTHOIIICHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OTEUECTBEHHON XUMUU;

YBOKCHHS K IIPOIIECCY TBOPUYECTBA B OOJACTH TEOPHUU MU IMPAKTUYECKOTO IMPUMEHEHHS XUMHHM, OCO3HAHHUS TOTO, YTO
JOCTHKEHUS HAayKH €CTh PE3yibTaT JJIWTEIbHBIX HAOIIOJCHUHN, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX MOWCKOB, MOCTOSIHHOTO
Tpyda y4EHBIX U TPAKTUKOB;

WHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TOCICAYIOIIEM aHaau3e HHGOPMAIIUK O MEPEIOBBIX JOCTIKCHHUAX
COBPEMEHHOW OTEYECTBECHHOW XUMUMH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIICHHBATH CUTYyalllH, CBSI3aHHBIC c XUMHAYCCKHUMH SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBApHINEH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HAaHUE MOCIEICTBAN ITUX MOCTYIIKOB;

4) opMUpOBaHHS KYJIbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 3J0pOBOTO M 0O€30IacHOro 00pas3a JKHU3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTI0/IeHHUs TTpaBUiI 0€30MMaCHOT0 0OpAIEHHs C BEIECTBAMHU B OBITY, TOBCEAHEBHOM KU3HU U B TPY0BOM I€ITEIILHOCTH;
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MOHUMAHUS IIEHHOCTH MPaBUJ HHANBUAYAJIHLHOTO M KOJJICKTUBHOTO O€30MaCHOTO TOBEACHUS B CUTYAIUAX, YTPOKAIOITUX
3I0POBBIO U KU3HHU JIIOAEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

5) TpyA0BOro BOCIIHTAHUSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKON AEATENHHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUECKOM
U JPYTUX BUJAX ACATEIbHOCTH;

YCTaHOBKU Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 COLMAIbHON HANpPaBJICHHOCTH (B paMKax CBOETO Kjacca,
IIKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YYCHHUIO MPodeccuil pa3iIuyHOTO pojia, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUM 110 XMMMU;

YBaKEHUS K TPYAY, JIOJSAM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAIBHOW TpacKTOpuM oOpaszoBaHusi, Oyayuied mnpodeccuu U peanuzanuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTpPEOHOCTEH
00IIIeCTBA;

6) 3K0JI0rNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH 1€JIECO00Pa3HOT0 OTHOIICHHS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAHUSI TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM, BIHMSHUS HKOHOMHUYECKHX IIPOIECCOB HA COCTOSIHHE
MIPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJb30BAHMS JOCTMDKCHHM XUMUW IS PEIICHHs BOIMPOCOB  PAIMOHAIBHOTO
MPUPOJIONIOIb30BAHUS;

AKTUBHOTO HEINPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYXKAKOIIEW IPUPOJHOM Cpele, yMEHHs NIPOTHO3UPOBATH
HEOJIaronpuUsITHBIC SKOJOTHYECKHUE TIOCIICICTBUS MTPEAIPUHUMAEMBIX JEHCTBUHN U TPEAOTBpAIIATh UX;

HaJM4Yusl Pa3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, SKOJOTMYECKOW KYJIbTYpPbhl, OMBITA JEATEIBHOCTH ASKOJOTHUYECKON
HaIpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBAaThHCS HMH B TO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMAJIBLHON TMPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITH UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM
MPaKTUKH;
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MOHMMAaHUA CHeMU(PUKA XUMHH KaK HayKH, OCO3HAHUA €€ poiu B (POPMHUPOBAHUH PAIIMOHATBHOTO HAYYHOTO MBIILICHUS,
CO3/JJaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaroleM MUpPE KaK O €IUHCTBE MPUPObl U YETOBEKA, B O3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU IPOo0IeM COXpAHEHHS PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTHU XMMUHU JIJIi COBPEMEHHOM ITUBUIIM3ALMK: B €€ TYMAaHUCTUYECKON HAIIPaBJICHHOCTH U
BXXHON pOJIM B CO3[JaHWM HOBOW 0a3bl MaTEepUAIbHOU KYJbTYpPbl, PEUICHUU TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, YPHEPrETUUECKOM, MUIIIEBON U IKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, 00CCIICYCHUH
YCIIOBUM YCIIEITHOTO TPY/Ia U SKOJOTUYECKH KOM(POPTHOM JKMU3HU KaXA0r0 YieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCTIONB30BATh MOTyYaeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHHUS SBICHUIN OKPYXKAIOIIEro MUpa U MPOUCXOISIINX B
HEM M3MEHEHMI, YMEHUs JeJaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IIETBIO
MOJTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS ISl PEIICHUS MpOOJeM B PEANbHBIX >KU3HEHHBIX
CUTYaIusX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON E€ATEIbHOCTH;

IPOBOAUTH ONBITHI (JIAOOpATOPHBIE SKCIEPUMEHTHI) C HCIOJIb30BAHMEM aHAJOrOBOIO JIAOOPAaTOPHOrOo OOOPYJOBaHHS M
udpoBoro odopyaoBanus (eHTp «Touka poctay).

TOTOBHOCTU M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUW MO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccnoHanbHOM NesATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yuyeOHOro mnpeameTa «XUMHsD» Ha YPOBHE CpedHero oOuiero oOpa3oBaHUs
BKJIFOYAIOT:

3HauYMMBbIE I8 (POPMHUPOBAHUSI MUPOBO33PEHUSI 00YUAIOIIMXCS MEXKAUCIMIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAYyYHbIE
MOHSATHSA, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEHU(PUKY METOJOB TIO3HAHHWS, HCIONBb3yeMbIX B
€CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SIBICHHE, MPOLECC, CUCTeMa, HAy4YHBbIH (aKT, MPUHIIUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BAHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCcajdbHble yueOHbIe JelicTBuA (TIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHBHBIE), 00ECIEeUHBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIIBHON KOMITETEHIIUUA 00YJaroNuXCs;

CHIOCOOHOCTh ~ OOYYaIOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA W
yHHUBEpCaJbHbIe yueOHbIE IeUCTBUS B TO3HABATEIHHON U COLMAIBHOMN MPAKTUKE.
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MeTtanpeaMeTHbIle  pe3yNbTaThl  OTPaXKAIOT  OBJAJCHHE  YHHUBEPCAIbHBIMH  YYEOHBIMH  IMO3HABaTEIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSMU.

OgByaieHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOATENLHO (POPMYJIMPOBATH U aKTyaIU3UPOBATh POOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIENIATh LU IeITeNIbHOCTH, 3aJ]aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTD PE3YbTaThl JEATEIbHOCTH
C TIOCTABJICHHBIMHU LIETISIMU;

UCITIOJIB30BATh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTHUECKOTO MBIIIJICHUS! — BBIJCISATh XapaKTepHbIE MPU3HAKK TOHATUHI U
yCTaHaBIMBATh UX B3aMMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIIHNE MOHATHS 7151 OOBSICHEHHSI OTACTBHBIX (PaKTOB U SIBIICHUH;

BBIOMpATh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKALIMN BEIIECTB U XUMHUECKUX PEaKIINii;

yCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Y4aeMbIMU SIBJICHHUSIMH;

CTPOUTH JIOTUYECKHE pacCyX JAeHHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, [0 AaHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH W
IPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHS;

OPUMEHATh B TPOIECCe TO3HAHMS, HCIOJb3yeMble B XUMHH CHUMBOJWYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3OBHIBATH
MOJICJIbHBIE MPEJCTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI) dJI€MEHTa, XUMu4eckas ¢GopMmyra, ypaBHEHUE XUMUYECKON peaKinu
— MpU PEIICHUH y4eOHBIX MO3HABATENLHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPEIACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh OCHOBaMHU METOJJOB HAYYHOI'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHil;

dbopMynupoBaTh LEIM U 33JaYd UCCIIEIOBAaHUS, UCIOJIb30BaTh MOCTABJIEHHBIE M CAMOCTOSITENIbHO C(HOPMYJINPOBAHHBIC
BONPOCHl B KayecTBE MHCTPYMEHTA IO3HAHHUSA U OCHOBBI i1 (OPMHUPOBAHMSI THUIOTE3bl MO IPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIFHOTO TIJIAHUPOBAHMS U TMPOBEACHUS YYCHUYECKHX SKCTIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHusl HaOJo1aTh 32 XOAOM IIPOLECCa, CAMOCTOSITENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMylIupoBaTh 00OOILIEHUS U
BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTYET O TIPOACIaHHOM paboTe;

IpUOOpETaTh OMBIT YUSHUIECKON HCCIIETOBATENBCKON U MPOCKTHON MESTEIBHOCTH, MPOSIBIATH CIIOCOOHOCTH U TOTOBHOCTH
K CAMOCTOSITEIBHOMY TTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHMS;

IPOBOAUTH OMBITHI (J1aOOpAaTOPHBIE 3KCIEPUMEHTHI) C HCIOJB30BAHWEM aHAJOrOBOIO JTAOOPATOPHOrO OOOPYIOBAHMS U
udpoBoro odopyaoBanus (meHTp «Touka poctay).

3) pa6ora ¢ ungopmaunmei:
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OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(GOpMaluu (HaAyYHO-TIOMYJIsIpHAs JTUTepaTypa XUMUUYECKOTO COJECpKaHU,
CIpaBOYHBIE TOCOOUA, pecypcbl VHTepHeTa), aHanu3upoBaTh WH(GOPMALMIO Pa3iIMYHBIX BUAOB U (OPM MPEICTaBICHUA,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3allpOChl U MPUMEHATh Pa3IUYHbIE METOJbl IPU MOHUCKE W OTOOpe MH(pOpMaLWU, HEOOXOAUMOW s
BBITNIOJIHEHMSI YU€OHBIX 3a71a4 ONPEEIEHHOTO THUIIA;

IpUOOpETaTh OIBIT UCIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUI U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpPATh ONTUMANBbHYIO (POpMY MpeAcTaBieHUs HH(OpMaLnU (CXeMbl, TpauKH, JuarpaMMbl, TaOJIHUIIb,
PUCYHKH U JpYyTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAueCTBE CpEACTBA IMpU paboTe C XUMHUYECKOW HHPOpMalUe: NPUMEHSThH
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSMMU:

3aJaBaTh BOIPOCHI o CYLIECTBY o0cyxxnaemon TEMBI B X0J€ uaora
W/WIU JTUCKYCCHM, BBICKAa3bIBaTh WAEH, (POPMYIHPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIIBHO BBINOJHEHUS MPENIOKEHHOU
3a/1a4u;

BBICTYIIATh C IPE3EHTALUEN Pe3ylbTaTOB MO3HABATEIBHON ACATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO
CO CBEpPCTHMKAaMHU TIpPU BBINOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTa, MPAaKTUUYECKOW pabOoThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peanuzanuu y4eOHOro IPOEKTa U (bopMynupoBaTh BBIBO/JIbI
10 pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAaHUM MyTEM COTJIACOBaHMSI MO3ULIUHI B X0/1€ 00CYXKIeHUSI U OOMEHa MHEHHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO JESTEIBHOCTh, ONpPENENss €€ LEIH U 3alau,
KOHTPOJIMPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBAThH MpEIIaraéMblid alrOpUT™M JEHCTBUN NPH BBITOJIHEHUH Y4€OHBIX
U UCCJEI0BATENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3(pPeKTUBHBINA CIIOCOO UX PELICHUs ¢ YYETOM MOJTYYEHUSI HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
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HPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHuyecKass XuMHUsh» OTPa)KaroT:

c(hOpMHPOBAHHOCTH MPEJCTABICHUN O XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA, POJIM XUMHUH B
MO3HAHUU SIBJICHUN MPUPOJbI, B (POPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€ (YHKUIHOHAIBHOW TPaMOTHOCTH,
HEOOXOMMMOW ISl pPEHICHUs] MPAKTUYECKUX 3a7ad U DKOJOTMYEeCKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3JI0POBBIO U
MPUPOJIHOM CpENE;

BJIJICHUE CUCTEMOM XMMUUYECKUX 3HAHUI, KOTOpasi BKJIFOYAET: OCHOBOIIOJIAralolue MOHATHS (XUMUYECKHUI 2JIEMEHT, aToM,
AJIEKTPOHHAsg 000J04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPUILIATEIbHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpHas GpopMyiia
(pa3BépHyTasg M COKpal€HHas), MOJIb, MOJISIPHAsE Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIA CKeNeT, (PyHKIMOHANbHAs TpYIa,
panvKan, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUHN PAJZl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJ U a30TCOACPIKAIINE COCAUHEHNS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs); TEOPUU M 3aKOHBI (TE€OpHsS] CTPOCHHUS
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUS MAacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUU SI3bIK
XUMHH; MHAPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHMMAHMSA NPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKHX SIBICHUM,
(akTOJIOTUYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJyYEHUH U O€30MaCHOM HCHOJIb30BAaHUM BaXKHEHIIMX OpPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIISITH XapaKTepHbIC MPU3HAKU MOHATHI, YCTAaHABIUBATh WX B3aUMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIUE NTOHATHUS IIPUA OIMCAHUM COCTaBa, CTPOCHUS U IIPEBPALLEHUN OPraHUYECKUX COCAUHEHUM;

c(hOpPMHPOBAHHOCTh YMEHHI MCIOIH30BATh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEHHOM) (HOpMyYST OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM, U3rOTaBIMBATh MOJEIU
MOJIEKYJI OPraHUYECKHUX BEIECTB ISl MIUTFOCTPALUA UX XUMUAYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OpPMHPOBAHHOCTh YMEHUMN yCTaHABIMBATh MPUHAMJICKHOCTh M3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HMX COCTaBy M
CTPOCHUIO K ONpeAeNEHHOMY KIacCy/Tpynne COeIMHEHUU (YIJIeBOJIOPOIbI, KHUCIOPOA U a30TCOJEp)Kalllue COEIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTh UM Ha3BaHUs 1o cucremarndeckoil HomeHkinatype (IUPAC), a Takxe NpuBOAUTD
TpUBUAJIbHBIE HA3BaHUS OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, IPOIUJIEH, alleTUIICH, STHJICHTJIMKOJIb, MIUIEPUH, (PEHOI,
dbopmanberua, aleTaabIerua, MypaBbUHasi KUCIIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0J103a, TIUIHH);

chOpPMHPOBAHHOCTh YMEHHSI OMPENENATh BUIbI XUMHUYECKON CBSI3M B OPTraHWYECKUX COCOUHEHUSX (OJAMHAPHBIE H
KpaTHbIE);
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c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOXKEHHUS TEOPUU CTpPOeHHUs opranmveckux BemectB A. M. byrneposa mns
00BSCHEHHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMHPOBAHHOCTh YMEHUN XapakTEpPU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE M XHUMHYECKHE CBOMCTBA THUIHYHBIX
NpeICTaBUTENIed Pa3IUYHBIX KIJIACCOB OPraHMYECKHUX BEUIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, aleTuseH, OyraaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJ, ITUJIECHTIIMKOIb, TJIULEPUH, (EHOJ, aleTalbIerui, MypaBbuHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, KpaxMmall, LeJUI0J03a, aMUHOYKCYCHAsl KUCIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXIYy HHUMHU
YpaBHEHUSIMUA COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YTIJIEBOJOPOIAHOTO ChIphsi (HE(DTh, MPUPOIHBIA Ta3, yrojb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHH TPOBOJHWTH BBIYUCICHUS TI0 XUMHUYCCKAM YypaBHEHUSM (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJIYKTa PEAKIUU MO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 HMCXOJHBIX BEIECTB
WM TIPOAYKTOB PEaKITHH);

c(OpMUPOBAHHOCTh YMEHHUI BIIaJETh CHCTEMOU 3HaHHI 00 OCHOBHBIX METOAAaX HAYYHOTO TMO3HAHWs, MCTOJIh3yEMBIX B
XUMHH TIpU M3YYCHUH BEIIECTB M XHMHUYECKUX SBICHUH (HAOIIOACHHWE, W3MEpEHHE, HKCIEPHUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JIJISl IPUHSATHUSL PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C
BEII[ECTBAMU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM MOCYI0N U J1a00paTOPHBIM 000PYI0BAHUEM,
a TakKe MpaBuia oOpalieHus C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUUYECKHX
OTIBITOB;

chOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH OMBITHl (7a0OpPATOPHBIE JKCHEPUMEHTHI) C HCIOJIH30BAHUEM aHAJIOTOBOTO
nabopaTopHoro o0opyaoBaHus U 1UppoBoro odopyaoBanus (eHTp «Touka poctay).

c(OpPMHPOBAHHOCT, YMCHHMH IUIAHUPOBATh W BBIMOJTHATH XUMHYCCKHH OSKCIEPUMEHT (MPEBpaICHUS OPraHMYEeCKUX
BEIIECTB MPU HArpeBaHWH, TMOJyYEHHE DTUJICHA M M3yYEHUE €ro CBOWMCTB, KAUeCTBEHHBIC PEAKIMHM OPTaHMYECKHUX BEIIECTB,
JeHaTypanus OSIKOB MPU HarpeBaHUM, [IBETHHIC PEaKIMK OEIKOB) B COOTBETCTBUH C MPaBWJIAMH TEXHHKH 0€30MacHOCTH TpU
oOpallleHHH C BEIIeCTBaMH U JIa0opaTOPHBIM 000pyAOBaHUEM, TIPECTABISATH PE3yIbTAaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hopme
3aMMiCcy ypaBHEHUH COOTBETCTBYIONIUX PEaKIUi M (OPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUW KPUTHYECKH AaHAIU3WPOBATh XWMHUYECKYI0 HWH(OpPMANNIO, TOIy4aeMyl U3 Pa3HbIX
HCTOYHUKOB (CpeJICTBA MAacCOBOM nH(popManu, UHTEpHET U IPYyTUX);

chOpPMHPOBAHHOCTh YMEHHMI COOJIIOMATh TMpaBUiia DKOJIOTHUYECKH I1eJ1IeCO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOM
JESITEIIbHOCTH B 1IEJISIX COXPAHEHHsI CBOETO 370POBbsl M OKPY’KaIOIel MPUPOIHON Cpeiibl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS
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Ha >KMBBIC OPTraHW3Mbl ONPEACIEHHBIX OPraHUYECKUX BELIESCTB, MOHMMAasA cMbIch nokaszatens [IJIK, nmoscHATe Ha mpumepax
CIIOCOOBI YMEHBIIICHUS U MIPEAOTBPAIICHUS X BPETHOTO BO3ACHCTBHS HAa OpraHU3M YeJIOBEKa,

JUIs1 00YYaIOIIMXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI: YMEHHUE MPUMEHSATh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUH.

11 KUIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as U HeopraHudeckas XMMHUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOM COCTABJISIONICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XUMUH B
MO3HAHUU SIBJICHUW TPUPOJBI, B (HOPMHUPOBAHUM MBINUICHUS M KYJIbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBHON TIPaMOTHOCTH,
HEOOXOIUMON JJIsl PEIICHUS MPaKTHUYECKUX 3a/lad M HKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMON XMMUUYECKUX 3HAHUI, KOTOpAasi BKJIKOYAET: OCHOBOIIOIATal0IIUe MOHATHS (XUMUYECKHUM 2JIEMEHT, aTOM,
U30TOI, S-, P-, d- DIEKTPOHHBIE OpPOWTATM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA O0O0BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATENIHLHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKash CBA3b (KOBaJICHTHAs, MOHHAs, METaJUIMYeCKas, BOJOpPOJHAs),
KPUCTaJUIMYECKasd PEMETKA, TUMBl XUMHYECKMX PEAKIUMW, PACTBOP, BJEKTPOJIMTHI, HEAJIECKTPOJIMTHI, JJICKTPOJIUTHYECKAS
JIMCCOIUAIINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKON pEaKIMH, XMMHUYECKOE PAaBHOBECHE); TCOPUH U 3aKOHBI
(Teopusi AIEKTPOJMTUUECKON Juccoluanuu, nepuoanueckuil 3axkon [[. M. MenaeneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB,
3aKOH COXpaHEHMS U MPEBPAIICHUS DHEPIHUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IIOHUMAHWS MPUYMHHOCTH W CHUCTEMHOCTH XWUMHUYECKHUX SIBJICHUH,
(haKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH M OE30MMaCHOM HCIIOJIb30BAaHUU BaXKHEHUIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUCCKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHBIC MPU3HAKU MOHATUH, YCTaHABIMBATh UX B3aMMOCBS3b, UCIIOIH30BATh
COOTBETCTBYIOIIME MOHATHS IPU OMTMCAHUN HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIIOJIH30BaTh XMMHUYECKYIHO CUMBOJIMKY JIJIsi COCTaBlieHHs (hOpMYJI BEIIECTB U ypaBHEHUM
XUMHUUYECKUX peakiui, cucreMmarndeckyro HoMeHkIaTypy (IUPAC) u TpuBualibHBbIE Ha3BaHUS OTIEIBHBIX HEOPTaHMYECKUX
BeIIeCTB (YrapHbIil Ta3, yIriACKUCIbIA ra3, aMMuaK, raiéHas U3BeCTh, HEeraléHas U3BeCTh, MUThEBAs COJIa, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMNpPENENATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOrO0 COCTaBa, BUJ XUMHUYECKOM CBs3W (KOBaJCHTHas, MOHHAS, METaJIMYECKas, BOJAOPOJHAsI) B COCAMHEHUSX, THII
KPUCTALTMYECKON pPEIIETKH KOHKPETHOTO BelllecTBA (aTOMHas, MOJEKYJspHasi, HOHHAs, METAJJINYECKas), XapaKTep Cpelbl B
BOJIHBIX PACTBOPAaxX HEOPTAHUYECKUX COCIMHCHUN;
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c(OpMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPHUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB IO HUX COCTaBy K
onpeAenéHHOMY Kiaccy/Tpylie COeAUHEHUH (IPOCTble BELIECTBA — METAJUIbl U HEMETAJLIbl, OKCHUJIbI, OCHOBAHMsI, KUCIIOTBHI,
amM(pOoTepHbIE THIPOKCH/IBI, COJIN);

c()OPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI INepuoauueckoro 3akoHa J[. M. MeHneneeBa u JeMOHCTPUPOBATh €ro0
CUCTEMATU3UPYIOILYIO, OOBICHUTENIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

C()OPMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh IJIEKTPOHHOE CTPOCHHUE aTOMOB XHMMHUYECKUX 3JIEMEHTOB 1—4 mepuonoB
[epuoanyeckoii cucreMsl xXuMuieckux sneMentoB /1. V. MenieneeBa, HCNOIB3Ys MOHITHS «S-, P-, 0-271€KTPOHHBIC OpPOUTAIINY,
«9HEPTreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMUYECKUX 3JIEMEHTOB UM MX COCAUHEHHUH IO
nepuoaam u rpymnmam [lepuonnueckont cucreMsl xuMruueckux 3seMeHToB 1. M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBa HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE F€HETUUYECKOMN CBSI3U MEXAY HEOPraHMYECKMMHU BEUIECTBAMHU C MOMOIIBIO
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUUPOBATh XMUMHUYECKUE PEAKIUU MO Pa3IU4YHbIM IMPU3HAKAM (YUCIYy U COCTaBy
pearupyromux BeIIeCTB, TEMIIOBOMY 3P(EKTy peakluy, U3MEHEHUIO CTENEHEH OKUCIIEHHS 3JIEMEHTOB, OOPAaTUMOCTU PEaKIH,
YYaCTHIO KaTajau3aTropa);

c()OPMUPOBAHHOCTh YMEHUHN COCTABIIATh YPAaBHEHUS pPEAKLUUN Pa3IMYHbIX TUIIOB, MOJHBIE U COKpAIEHHBIE YpaBHEHMS
peakuuii MFOHHOTO OOMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX ATH PEaKLUU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIMH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHUYECKUX
BEILECTB, PACIO3HABATh ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BELIECTB;

C()OPMUPOBAHHOCTb YMEHUH pPACKpPbIBaTh CYLIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEerICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

c(OpPMHPOBAHHOCTh YMEHUHN OOBIACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON Peaklu OT Pa3iuvHbIX (PaKTOPOB; XapaKTep
CMEUIEHUSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh XUMHUYECKUE MPOLIECCHI, JIEKAIME B OCHOBE MPOMBIIIJIEHHOTO MOJy4YeHHUs
CEepHOM KUCIOThI, aMMHAKa, a TaKkke C(HOPMUPOBAHHOCTh MPEICTABICHUNA 00 OOIMIMX HAYYHBIX MPUHIIMIAX U IKOJIOTHUYECKUX
npo0iemMax XUMHUYECKOTO MPOU3BOCTBRA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCIEHUS C UCIIOJIb30BAaHUEM MOHITHS «MACCOBAsl 10J1s1 BELIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLIECHHUM Tra30B MPU XUMHUYECKHX PEaKIMAX, MAacChl BEUIECTBA WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKLMU BEIIECTB, TEIUIOBOTO 3((eKTa peakliui Ha OCHOBE 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, IPEBPALLIEHUS U COXPAHEHUS DHEPTUU;
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chOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XHMHUYECKOW MOCYI0N B Ja00paTOPHBIM 000PYI0BaHUEM,
a TaKkKe MpaBuiIa OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMH TIO BBITIOJHEHUIO JaOOPAaTOPHBIX XUMHYECKHUX
OTIBITOB;

c(OPMUPOBAHHOCTh YMEHUH TIPOBOJUTH OMBITHI (71a00paTOPHBIE SKCIIEPUMEHTHI) C WCIIOIH30BAHUEM AaHAJIOTOBOTO
JabopaTtopHOTO 000pyaOBaHUA U IUGPOBOTO 000pyAoBaHus (LIEHTp «Toduka pocTay).

c(OpPMUPOBAHHOCTh YMEHHI TUTAHUPOBATH M BBITIONHATH XUMUYECKUI SKCIIEPUMEHT (pa3iio’KeHHEe MEPOKCUAA BOJOPOa B
NPUCYTCTBUH KaTalau3aTopa, OINpPeAeNiCHHE CpPebl PACTBOPOB BEIISCTB C MOMOIIBI0 YHUBEPCAIHLHOTO WHAMKATOPA, BIHSHHE
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEakiMy, peaKkIMd MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha cyibdar-,
KapOOHAT- W XJOPWI-aHWOHBI, HAa KATHOH aMMOHHUS, pEIICHUE OHKCICPUMEHTAJIBHBIX 3aJad M0 TeMaM «MeTauiby W
«HemeTaymel») B COOTBETCTBUU C TPaBWIAMHU TEXHHKH O€30MMACHOCTH TMPU OOpAIICHWH C BEIIECTBAMU W J1a00paTOpPHBIM
obopynoBaHUEM, TPEACTABISITh PE3yJbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMe 3ammcu YpaBHEHHH COOTBETCTBYIOITUX
peaknuii 1 GopMyIHPOBATH BEIBOIBI HA OCHOBE ITHUX PE3YJIbTaTOB;

cOpPMHPOBAHHOCTh YMCHHM KPUTHYECKH aHAJU3UPOBATh XHWMHUYECKYIO HWH(POpMAIIO, TOJYYaeMyl0 W3 Pa3HBIX
HMCTOYHHUKOB (CpPEJCTBA MACCOBOW KOMMYHHKAIIUU, IHTEPHET U IPYTHX);

chOpMHPOBAHHOCTh YMEHHMI COOJIIOATh MpaBUiia KOJIOTMUECKH I11eJ1eCO00pa3HOro MOBEACHUS B OBITY W TPYIOBOM
NESATEILHOCTH B TEJSX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOIHOM CPeibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS
Ha >KUBBIC OpPraHU3MbBI OMpPENENEHHBIX BEIIeCTB, MOHMMas cMbica mokazarens [IJIK, moscHATh Ha mnpuMepax CIOCOOBI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS X BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,;

JUTsl OOYYAIOIINXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3]I0POBbsI: YMEHHE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH.

TemaTnueckoe IJIAHMPOBaAHME

10 kaacc
Ne HanmeHoBaHMe pa3ie/ioB H TeM NPOrpaMMbl KoJunuecTBo yacos DJIeKTPOHHbIE
n/n Bcero u@poBbIe
KonrtpoabHbie IIpakTnuyeckn (undp )
oOpa3oBaTe/ibHbIE
padoThI e padoThlI
pecypcsl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
[Ipenmer opranuyeckol XuMHUH. Teopusi CTPOCHHS bubmorexa TOK
11 p P . : P P 6 https://m.edso0.ru/7f413368
opranudeckux coenunennii A. M. bytieposa
udposas jgabopaTtopus 1o
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XUMHNHU

Paznen 2. YrieBoaopoabl

2.1

[IpenenbHbIC YTIIEBOIOPOABI — AJTKAHBI

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUU

2.2

HemnpenenbHbie yriieBoOpObl: aAJIKEHBI, aAIKaIUCHBI,

AJIKMHBI

12 1

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUAN

2.3

ApomaTudeckue yrieBogopoabl

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUN

2.4

[IpuponHbie
nepepaboTka

HUCTOYHHKU  YTJIEBOJIOPOIOB

n

nux

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUN

Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeinHeHust

3.1

Cnuptel. ®enon

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
uugposas naboparopus MO
XUMUHU

3.2

Anbnernasl. Kap6oHoBbie kHcI0ThI. Ci10KHbIE 3(UPHI 14 1

bubnuorexa LHOK
https://m.edso0.ru/7f413368
nudpoBas gabopatopus IO
XUMHUH

3.3

YrieBoabl

bubnuorexa HOK
https://m.edso0.ru/7f413368
nudpoBas jgabopatopus IO
XUMHUH

Pa3znen 4. A3oTcoaep:kalnye opraHudecKue coeTHHEeHUs!

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

6

bubnnoreka HOK
https://m.edsoo.ru/7f413368
nudposas npabopaTopus 1O
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TOMKA !’man

XUMHNHU

Paspnen S. BeicOKOMOJIEKY A pHbIE COCUHEHUSA

5.1

[TInactmaccel. Kayuyku. Bosnokna

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 kaacc

Ne
n/n

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMbl

Koan4yecTBo 4acoB

Bcero

KonTpoJabHbIe
padoTbI

IIpakTH4yecku
e padoThl

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3znen 1. Teopernueckue 0CHOBbI XUMUM

1.1

Crpoenune  aromoB. Ilepumonmueckuii  3akoH U
Ilepnonnueckas cuctemMa XUMUYECKUX dieMeHTOB [I. M.
Menneneena

bubanoreka IHOK
https://m.edso0.ru/7f413368
uugposas naboparopus MO
XUMHAH

1.2

CTpOGHI/Ie BCIICCTBA. MHOFOO6pa3I/Ie BCHICCTB

bubnuoreka HOK
https://m.edso0.ru/7f413368
uugposas naboparopus MO
XUMHAH

1.3

XUMUYECKHE pcaKknumn

16

bubnuoreka HOK
https://m.edso0.ru/7f413368
uugposas naboparopus MO
XUMHAH

Pasnen 2

. Heoprannueckasi xumus

2.1

Meramibsl

bubnnoreka [IOK
https://m.edsoo.ru/7f413368
uugposas naboparopus MO
XUMHH

2.2

Hewmeramsl

14

bubnnoreka HOK
https://m.edsoo.ru/7f413368
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TOMKA !’POCTA

nudposas nabopaTopus 1O
XUMUN

2.3

CBs3p HEOPIraHNYCCKUX U OPpTraHUYCCKUX BEIICCTB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nabopaTopus 1O
XUMUU

Pazpen 3. XuMus 1 :KU3HL

3.1

XUMUS U KU3Hb

bubanoreka LHOK
https://m.edso00.ru/7f413368
mudpoBas gabopatopus 1o
XUMHAH

O6o0maroiee MOBTOPECHHE

bubanoreka IHOK
https://m.edso00.ru/7f413368
mudpoBas gabopatopus 10
XUMHH

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 2

[ToypouHoe niiaHupOBaHUE

10 kaacce

Tema ypoka

KoaunuecTBo yacoB

Bcero | KonrpoJib-
HbIe

padoThI

IIpakru-
YecKue
padoThI

Jara
U3yYeHHs

DJieKTpoHHbIE U(POBBIE
o0pa3oBaTe/ibHbIE

pecypchl

IIpeamer opraHuuyeckod XUMHUHU, €€ BO3HUKHOBEHHE,

Pa3BUTHUC U 3HAUCHUC

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udposast 1adbopaTopus Mo
XUMHUH

Teopusi cTpoeHUsT OpPraHMYECKUX coeAuHeHHi A. M.

ByrtnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

bubnuoreka LHOK
https://m.edso0.ru/7f413368
nudpoBas aboparopusi Io
XUMHUH

25



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

TOMKA !’maa

OJNIeKTpOHHAs  MPUpPOAA  XMMHYECKHUX  CBA3EH B

bubnmoreka LHOK
https://m.edso0.ru/7f413368

3 OpraHuveckux coenuHeHusx. COCTOSHUE 3JICKTPOHOB B
ATOME nudposas maboparopusi 1Mo
XUMHU
bubnmoreka LHOK
4 [lpeacraBnenne o0 KiIacCUDUKAIMUA — OPraHUYECKHUX https://m.edsoo0.ru/7f413368
BEIIECTB. nudposas maboparopusi 1o
XUMHU
bubnuoreka HOK
5 Howmenknatypa (cucremartuyeckas) ¥ TPHBHAIIbHBIC https://m.edsoo0.ru/7f413368
Ha3BaHUS OPraHMYECKUX BEIECTB udpoBas J1abopaTropust Io
XUMHAN
bubnuoreka HOK
6 Pemenuie 3a1a4 Ha BBIBOJI MOJIEKYJISIPHOM (pOPMYIIBI https://m.eds00.1u/ 71413368
nudposas maboparopust 1o
XUMHAN
bubnuoreka HOK
; DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE ATKAHOB. https://m.edso0.ru/7f413368
["'oMonoru u u30MepHI. ugpoBas adopaTopusi IO
XUMHAN
bubnuoreka LHOK
. https://m.edsoo.ru/7f413368
8 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHICCKHUH PsiIT
udpoBas aboparopus IO
XUMHN
bubnuoreka LHOK
. https://m.edsoo.ru/7f413368
9 dusnyecKrue ¥ XUMUIECKHE CBOHCTBA AJTKAHOB
udpoBas aboparopust 1o
XUMHAN
bubnuoreka LHOK
. https://m.edsoo.ru/7f413368
10 | MetaH ¥ 3TaH — MPOCTEHIIIAE TTPEICTABUTEIIA ATKAaHOB
nudpoBas aboparopust 1o
XUMHAN
O6obmatomee moBTopeHue mo teme «Teopernyeckue bubnuoteka HOK
11 | ocHOBHI OpraHUYecKOoM XUMUH. [IpenenvHble https://m.edsoo0.ru/7f413368
YTJIEBOJIOPOIBI nudposas maboparopusi 1Mo
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TOMKA !’man

XUMHNHU

:‘)J'IeKTpOHHOC " ITPOCTPAHCTBEHHOEC CTPOCHHUEC AJIKCHOB.

Bubmnoreka LHOK
https://m.edso0.ru/7f413368

12
I'omonorust 1 U30MepHst ATKEHOB. nudpoBas aboparopust 1o
XUMHHA
Bubmnoreka LHOK
. https://m.edso0.ru/7f413368
13 | AJKeHbI: COCTaB U CTPOCHHUE, CBOMCTBA
mudpoBas aboparopusi 1o
XUMHHU
Bubnuoreka LHOK
. https://m.edsoo.ru/7f413368
14 PuU3nYECKUe 1 XUMUYECKHE CBOMCTBA AJIKEHOB
mudpoBas aboparopusi 1o
XUMHHU
Bubnuoreka LHOK
15 OTWIEH W NPONWIEH — MPOCTCUIINE NPEACTaBUTEIN https://m.edsoo.ru/7f413368
QIKEHOB mudpoBas aboparopusi 1o
XUMHH
bubnuoreka HOK
16 [pakTrueckas pabora Ne 1. «[lomydyeHue sTHICHA H https://m.edsoo.ru/7f413368
U3YYEHUE €r0 CBOWCTBY» nugposas nadopaTopusi IO
XUMHH
bubnuoreka HOK
17 Ankanuensl. byragmen-1,3 wu wmerunOyramguen-1,3. https://m.edso0.ru/7f413368
[TonydyeHne CHHTETUYECKOTO KayuyyKa U Pe3UHbI nugposas nadopaTopusi IO
XUMHH
AJKUHBI:  cOCTaB M OCOOEHHOCTH  CTPOEHUS bubmorexa TOK
' g poerHd, https://m.edsoo.ru/7f413368
18 | romonormueckuit psja. ANLETWIEH — TNPOCTEHIIHNA
uudposas naboparopus 1O
NPECTaBUTENb AIKHHOB
XUMHHU
bubnuoreka LHOK
. https://m.edso0.ru/7f413368
19 | Boruucnenus no ypaBHEHUIO XUMHUYECKOM peakiuu
udpoBas aboparopust Io
XUMHAN
20 DNEKTPOHHOE MPOCTPAHCTBEHHOE CTPOCHHE OEH307a. bubnmnoreka HOK

Howmenknatypa un uzomepust

https://m.edso0.ru/7f413368
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TOMKA !’man

nudposas maboparopusi 1o
XUMHU

21

Apenbl: 6eH3011 ¥ TOIYoJ. TOKCUYHOCTh apeHOB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XUMHU

22

dusnyeckue U XUMUYECKHE CBOMCTBA OeH30I1a

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

23

['omomnoru 6en3ona. CBoiicTBa, MPUMEHEHHE

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1Mo
XUMHAN

24

T'enernueckas cBsI3b YTJIICEBOAOPOAOB, IMPUHAIICKAIINUX
K pa3JIMYHbIM KJIaCCaM

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

25

[IpupoiHBIE HCTOYHHUKH YIJIEBOJLOPOIOB

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopus IO
XUMHUH

26

Hedte u Hegrenponyktel. Ileperonka Hedtu, KpeKUHT
HEQTH.

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopus IO
XUMHUH

27

[IpupoaHbIE MCTOYHHUKHU YTIEBOAOPOAOB: MIPHUPOIHBIN
ra3 v MOIMYTHBIH HEeTSIHbIE ra3

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopust 1o
XUMHUH

28

Pemienne 3aa4 Ha OIMPCACIICHUC MAacCOBOM U 00bEMHOMU
J0JIM BbIXOAa MPOAYKTHEI pEaKIINU

bubanoreka HOK
https://m.edsoo.ru/7f413368
uudposas naboparopus 1O
XAMHH

29

3akperuieHue W 0000mIeHWe 3HAaHWH TI0  TeMe

bubmmoreka LHOK

28
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TOMKA !’POCI’A

«YTIeBOA0OPOAB»

https://m.edsoo.ru/7f413368
nudpoBas aboparopusi 1o
XAMHH

Bubmnoreka LHOK
https://m.edso0.ru/7f413368

30 | KonTpoapHas paboTa mo pazaeny «YriIeBoJ0pO b 1(poBas 1aGOPATOHA O
XUMHHA
Bubmnoreka LHOK
31 [IpenensHbIE OJHOATOMHBIE CIIMPTHI: METAHOJ M STAHOJL https://m.edso0.ru/7f413368
Bonoponnas cBsizb g poBast J1abopaTopus IO
XUMHHU
Bubnuoreka LHOK
39 [IpenensHble  OJHOATOMHBIE  CIIMPTHI,  CTPOCHHE, https://m.edsoo.ru/7f413368
HU30MEpHsI © HOMCHKJIATypa g poBast J1abopaTopus IO
XUMHHU
Bubnuoreka LHOK
https://m.edsoo.ru/7f413368
33 | [lonydeHue u npUMeHEHHUE CIIUPTOB
nugposas nadopaTopusi IO
XUMHH
lenernueckass CBSI3b  NPEICIBHBIX  OJHOATOMHBIX bubmorexa IOK
pex ¢ https://m.edsoo.ru/7f413368
34 | ciuptoB cC yrieBojgopoaaMu. PemieHue 3amad  Ha
nugposas nadopaTopusi IO
M30BITOK-HEA0CTATOK
XUMHH
bubnuoreka HOK
https://m.edsoo.ru/7f413368
35 | MHOTr0oaToOMHBIE CITUPTHI: ATHICHIIIMKOb U TIUIEPHH
nugposas nabopaTopusi IO
XUMHHU
bubanoreka HOK
36 @eHoNI:  CTpOEHHE  MOJEKYJbl, (HU3UYEeCKUe | https://m.edsoo.ru/7f413368
XUMUYECKHE CBOWCTBA, MPUMEHEHHE nudposast JabopaTopus O
XUMHHU
bubnuoreka LHOK
. https://m.edso0.ru/7f413368
37 | Anpaerunsl: hopManbAETU U alleTabIeTHI. AIICTOH

nudpoBas aboparopusi Io
XUMHUH
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TOMKA !’maa

bubnmoreka LHOK
https://m.edso0.ru/7f413368

38 | dusnuecKkre U XUMUYECKUE CBOMCTBA aJIbJICTUIOB.
nudposas maboparopusi 1Mo
XUMHU
bubnmoreka LHOK
39 OHOOCHOBHBIC TPEIEIbHbIC KapOOHOBBIC KHCJIOTHI: https://m.edsoo.ru/7f413368
MypaBbHHAS U YKCYCHasI udpoBas J1adopaTropust o
XUMHU
OnHOOCHOBHBIE ~ KapOOHOBblE  KHCIOTHL. CTpoeHue bubmorexa TOK
' https://m.edsoo.ru/7f413368
40 | MoJeKysd, uW30Mepusi, HOMEHKIarypa. Beicme wu
HU3IIHE KapOOHOBBIC KUCIIOTHI. 1M(poBas naGopaTopws 1o
XUMHAN
bubnuoreka HOK
a1 [Mpaktuueckas pabora Ne 2. «CpoiicTBa pactBOpa https://m.edsoo0.ru/7f413368
YKCYCHOU KHCJIOTBI» udpoBas 1aboparopusi o
XUMHAN
bubnuoreka HOK
42 CreapuHoBass ¥ OJICMHOBas  KHCIIOTBI,  Kak https://m.edsoo.ru/7f413368
NPEICTaBUTEIIN BBICIINX KAPOOHOBBIX KHUCIOT udpoBas J1abopaTropust Io
XUMHAN
bubnuoreka LHOK
43 Mpbula Kak COJNM BBICHIMX KapOOHOBBIX KHCJIOT, HX https://m.edso0.ru/7f413368
MOIOIIIEE JEMCTBHE udpoBas aboparopust IO
XUMHN
bubnuoreka LHOK
44 Oo6oo6maromee moBTopeHne: «CHOUPTBL.  AJIbICTH/IBL. https://m.edso0.ru/7f413368
Keronbl. KapOOHOBBIE KHCIOTBD» udpoBas J1abopaTropus o
XUMHAN
bubnuoreka LHOK
45 CrpoeHrie ¥  CBOWCTBA  CJOXHBIX 3(PHPOB, WX https://m.edsoo.ru/7f413368
NpUMEHCHHE udpoBas 1abopaTropus Io
XUMHAN
CnoxHble 2GUPbl Kak MPOM3BOJHBIC KapOOHOBBIX bubmorexa TOK
46 https://m.edsoo0.ru/7f413368

KHUCIOT. ['Maponu3 cnoxHbIX 3pUpoB

nudposas maboparopusi 1Mo
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TOMKA !’man

XUMHNHU

47

Kupsl: runponus, mpuMeHeHue, Ouooruyeckas poib
KUPOB

Bubmnoreka LHOK
https://m.edsoo.ru/7f413368
nudpoBas aboparopust 1o
XAMHH

48

[Tonsitue o CMC. IlpaBuna Ge3omacHOro 0OIIEHHUS, CO
CpeacTBaMU OBITOBOM XUMUHU.

Bubmnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas aboparopusi 1o
XAMHH

49

VYraneBogsl:  coctaB,  kiaccuukauusa.  [nmoko3sa,
cTpoeHue MoJieKynbl. M3oMepsl, pusnueckue cBoiicTBa
U HaXO0XJIEHUE B IPUPOJIE

Bubnuoreka LHOK
https://m.edso0.ru/7f413368
mudpoBas aboparopusi 1o
XAMHH

50

XUMUYECKUE CBOWCTBA TIIOKO3bL. JIaOOpaTOpHBIiA OMBIT

Bubnuoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas aboparopusi 1o
XUMHH

51

Baxmwneiimue npencrasurenu: GppyKTosa, caxaposa

bubnuoreka HOK
https://m.edso0.ru/7f413368
nugposas nadopaTopusi IO
XUMHH

52

KanMaJ'I U [EJUII0JIO3a KaK MPUPOAHBIC ITOJIMMCPHBL

bubnuoreka HOK
https://m.edsoo0.ru/7f413368
nugposas nadopaTopusi IO
XUMHH

53

HpI/IMeHeHI/IC CIIIFOJIO3EI. AI_ICTaTHOC BOJIOKHO.

bubnuoreka HOK
https://m.edso00.ru/7f413368
uudposas naboparopus 1O
XUMHH

54

KonTponbhas pabota 1o pazneny
«Kucnopozacoaeprxariye opraHn4eckue CoeIMHEHUS»

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopust Io
XUMHUH

55

AMHHBI: METHJIAMHAH U aHWJINH

bubnuoreka LHOK
https://m.edso0.ru/7f413368
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TOMKA !’man

nudposas maboparopusi 1o
XUMHU

56

AmMuHokuciotel. X crpoeHue, u3omepusi U CBOMCTBA,
IIPUMEHEHNE

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XUMHU

57

AMHUHOKHCIOTBI  Kak  aM(OTEpHbIE  OpPraHUYECKHE
COEMHEHUs, UX Ouosoruyeckoe 3Hauenue. [lenruast

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

58

benku KakKk MMPpUPOIHBIC BBICOKOMOJICKYJIAPHBIC
COCIUHCHUA

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1Mo
XUMHAN

59

A3oTcozeprkale reTepouuKINIecKUe COeIMHEHUS

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

60

XHMHS U 300pOBbE YEIIOBEKA

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopus IO
XUMHUH

61

OCHOBHI)IG IIOHATHUA XHUMHUHN BI)ICOKOMOJ'IGKYIIﬂpHBIX
COEeIMHEHUN

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopus IO
XUMHUH

62

CuHTEeTHYECKHE ITOJIMMEPHBI

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopust 1o
XUMHUH

63

KOHHeHCaHI/IOHHI)Ie IMOJIMMEPBI

bubanoreka HOK
https://m.edsoo.ru/7f413368
uudposas naboparopus 1O
XAMHH

64

HarypanbHblii Kaydyk

bubmmoreka LHOK
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https://m.edso0.ru/7f413368
nudpoBas aboparopusi 1o
XUMHHA
Bubmnoreka LHOK
https://m.edso0.ru/7f413368
65 | CuHTeTHUYECKUE KayIyKH 1
nudpoBas aboparopusi 1o
XUMHHA
Bubmnoreka LHOK
66 OCHOBHBICE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 https://m.edso0.ru/7f413368
coequnaenuii. [Imactmacchl, Kaydyku, BOJIOKHA mudpoBas aboparopust 1o
XUMHHU
Bubnuoreka LHOK
67 O0o0mieHre ¥ TOBTOPEHUE MO KypCy OpraHMYeCKOM 1 https://m.edsoo0.ru/7f413368
XUMHH g poBast J1abopaTopus IO
XUMHHU
Bubnuoreka LHOK
68 O0o0mieHre ¥ TOBTOPEHHE MO KypCy OpraHMYeCKOM 1 https://m.edsoo.ru/7f413368
XUMUU nudposas naboparopusi Mo
XUMHH
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 2
11 kaace
Koaecto 4acos DJIeKTpOHHbIEe HU(pPOBbIE
Ne Bcero | Konrpoan- | IIpakru- Hara
Tema ypoka o0pa3oBaTe/ibHbIEC
n/n HbIE yecKue U3y4eHust
padoThl padoThl pecypenl
bubanoreka IHOK
1 XUMHUUECKUH AIIEMEHT. AToM. DneKTpoHHAas 1 https://m.edsoo0.ru/7f413368
KOH(HTypamus aTOMOB udpoBast 1a00paTopHs MO
XUMHHU
Ilepuonnueckuii 3axkoH u Ilepuoguueckas cucrema bubmorexa TOK
https://m.edsoo.ru/7f413368
2 XuUMHYecKkuXx diaeMeHToB J[. M. MenneneeBa, ux cBsi3b ¢ | 1
. . nudposast JabopaTopus 1O
COBPEMEHHOM TE€OopHel CTPOEHUSI aTOMOB UM
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TOMKA !’man

Pacnipenenenne 531E€KTPOHOB B aromMax JJIEMEHTOB
MaJIbIX MEPUOJIOB.

bubnuoreka LHOK
https://m.edso0.ru/7f413368

3
nudposas maboparopusi 1Mo
XAMHUH
CtpoeHnue 2IeKTPOHHBIX 00004ek atoMoB [V nepuoa bubnuoreka HOK
4 https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XAMHUH
CtpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB JJICMEHTOB bubnuoreka LHOK
5 V nepuona https://m.edsoo0.ru/7f413368
nudposas maboparopust 1o
XAMHUHA
CtpoeHune 3JIEKTPOHHBIX 000J0YEK aTOMOB JJICMEHTOB bubnuoreka LHOK
6 VI nepuona https://m.edsoo0.ru/7f413368
nudposas maboparopust 1o
XAMHUHA
[Tonoxxenue B IICXD JI.M. MenneneeBa Bojopoja, bubnuoreka LHOK
; JIAHTAaHOUJIOB, AKTUHOWIOB u HUCKYCCTBEHHO https://m.edso0.ru/7f413368
MOJyYEHHBIX  DJIEMEHTOB ugpoBas adopaTopusi IO
XAMHUHA
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKUX bubnuoreka HOK
SJIEMEHTOB M UX COCAMHEHHH IO TPYIaM U TMEePHOIaM. https://m.edsoo.ru/7f413368
8 3HaueHHWEe TMEepPUOJUYECKOTO 3aKOHA H  CHUCTEMBI ugpoBas adopaTopusi IO
xuMHudeckux 3nemeHToB .M. MeHneneeBa B pa3BUTHH XUMUU
HaYKH
bubnuoreka IHOK
, https://m.edsoo.ru/7f413368
9 Pemenune pacuéTHbIX 3a1a4
uudposas naboparopus 1O
XUMHUH
CrtpoeHre BemiecTBa. XUMHUYECKas CBsI3b, €€ BHJIBI; bubmmorexa HOK
’ . ’ https://m.edsoo.ru/7f413368
10 MEXaHM3MBl ~ OOpa30BaHMsSI  KOBaJCHTHOM  CBS3H.
Bo0poHas CBAzb nudposast JabopaTopus 1O
XAMHUH
11 HonHas n MeTaLIMISCKasl CBA3b buGnuorexa HOK

https://m.edso0.ru/7f413368
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TOMKA !’maa

nudposas maboparopusi 1o
XUMHU

BanentHocTh.  OnekTtpoorpunarenbHocTtsh.  CreneHb

bubnmoreka LHOK
https://m.edso0.ru/7f413368

12 | oxucneHwus. Bemecra MOJICKYJISIPHOTO u
nudposas maboparopusi 1o
HEMOJIEKYJISIPHOTO CTPOCHHUS
XUMHU
bubnmoreka LHOK
13 [IpocrpancTBeHHOE CTpOCHHE MOJICKYJI https://m.edsoo0.ru/7f413368
HEOPraHMYECKUX U OPTaHHUYECKUX BEIICCTB udpoBas J1aboparopust Io
XUMHAN
bubnuoreka HOK
, . https://m.edsoo.ru/7f413368
14 | Tunbl KPUCTAUTMYECKUX PEHIETOK M CBOWCTBA BEILIECTB
nudposas maboparopust 1Mo
XUMHAN
[loHsTHE O JAUCHEpPCHBIX CcUCTeMax. VICTHHHBIE U bubmmorexa 10K
Jmctiep ' https://m.eds00.ru/7f413368
15 | xomnmouaHble pacTBOpBl. MaccoBasi 0Js BElIeCTBA B
nudposas maboparopust 1o
pacTBope
XUMHAN
Knaccugpukaiuss ¥ HOMEHKJIATypa HEOPTaHUYECKHX bubmorexa 10K
att P P https://m.edsoo.ru/7f413368
16 | coenunenwii. ['eHeTHueckass CBs3b HEOPTaHUYCCKUX
udpoBas aboparopus IO
BEIIIECTB, Pa3IMYHBIX KJIACCOB
XUMHN
bubnuoreka LHOK
17 Knaccudukanus XUMHYECKHX peakiuii B https://m.edsoo.ru/7f413368
HEOPraHUYECKOW U OPraHNMYECKOW XMMUHU. udpoBas J1adopaTropust 1o
XUMHAN
bubnuoreka LHOK
18 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH COXPaHEHUS https://m.edsoo.ru/7f413368
U TPEBPAIICHUS SHEPTUHU NPH XUMHUYCSCKUX PEAKIIUAX udpoBas 1adopaTopus 1o
XUMHAN
bubanoreka HOK
https://m.edsoo0.ru/7f413368
19 | OkucAUTENPHO-BOCCTAHOBUTEIBHBIC PEAKITHA
uudposas naboparopus 1O
XUMHHU
20 | CkopocTth peakiuu. OOpaTuMble peaKInu. bubnuoteka [HOK
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TOMKA !’man

https://m.edso0.ru/7f413368

nudpoBas aboparopusi 1o
XUMHHU

21

Xumnueckoe pasHosecue. [Ipunnun Jle larense

Bubmnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas aboparopus 1o
XAMHH

22

[Tpaktnueckas pabora Ne 1. «BnusHue pa3nuyHbIX
(aKTOpPOB HA CKOPOCTh XUMUYECKON PEAKITUN

Bubmnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas aboparopust 1o
XAMHH

23

OnekTponauTnueckas aucconuanus. CUibHbIe U cialbie
AIEKTPOIUTHI

Bubnuoreka LHOK
https://m.edso0.ru/7f413368
mudpoBas aboparopusi 1o
XAMHH

24

[TonsiTre o BogopoaHoM nokasarene (pH) pactopa.

Bubnuoreka LHOK
https://m.edso0.ru/7f413368
nugposas nadopaTopusi IO
XUMHH

25

Peakmun nonsoro oOMeHa.

bubnuoreka HOK
https://m.edso0.ru/7f413368
nugposas nadopaTopusi IO
XUMHH

26

FI/II[pOJ'II/B OpPraHNYCCKUX U HCOPTaHNYCCKUX BCIICCTB

bubnuoreka HOK
https://m.edsoo0.ru/7f413368
nugposas nabopaTopusi IO
XUMHH

27

[TonsitTne 00 »neKkTponu3e paciulaBOB U PacTBOPOB
coie

bubanoreka HOK
https://m.edsoo.ru/7f413368
uudposas naboparopus 1O
XAMHH

28

CrocoObl  BBIpaXXEHHS  KOHIIEHTPALlUM  PacTBOPOB,
MaccoBasi J10Ji1 PAacTBOPEHHOTO BEIECTBA, MOJISIPHAs
KOHIICHTpaLUs.

bubnuoreka LHOK
https://m.edso0.ru/7f413368
nudpoBas aboparopusi Io
XUMHUH
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TOMKA !’man

29

Pemrenne paC‘léTHBIX 3a4a4 110 TEME

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1Mo
XUMHU

30

[Ipaktnuyeckass pabora Ne 2 «lIpuroroBnenue
PacTBOPOB € 3aJJaHHOM MOJIIPHOM  KOHIICHTpAIUuen»

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XUMHU

31

Ob6o06maromee moBTopeHne mno teme ««Teopernueckue
OCHOBBI XHMHI»

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

32

Kontponbnast pabora mo pasgeny «Teoperuueckue
OCHOBBI XUMUU

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

33

Mertamibl, ux nojoxenue B llepuoguueckoil cucreme
xumuueckux oaiementoB JI. WM. Mengeneera u
0COOEHHOCTH CTpoeHus aroMoB. OOuMe ¢uznueckue
CBOMCTBA METAJUIOB

bubnuoreka HOK
https://m.edsoo.ru/7f413368
udpoBas aboparopust 1o
XUMHUH

34

CnnaBel  MeTauIOB.  DJEKTPOXUMHUYECKUH  psif
HanpsHKEHUH METallIoB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
udpoBas aboparopust IO
XUMHUH

35

XWMHYECKHE  CBOWCTBA  BAXKHEWIIMX  METAJUIOB.
Mertannsl [A rpynnel - nutuil, HaTpui, KaJIui

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudpoBas aboparopus 10
XUMHUH

36

XWMHYECKHE  CBOWCTBA  BAXKHEWIIMX  METAJUIOB.
Mertaisl [IA rpynmnsl - Oepuuinii, MarHui, KaabIui

bubnuoreka LHOK
https://m.edso0.ru/7f413368
nudpoBas aboparopust 1o
XUMHUH

37

XUMHYECKHUE CBOMCTBA BAOKHEUIITNX METAJJIOB.

bubnuoreka LHOK
https://m.edso0.ru/7f413368

37


https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

TOUKA \!pocm

Mertainnel [ITA rpynmnsl - amiOMUAHUI

nudposas maboparopusi 1o
XUMHU

bubnuoreka LHOK
https://m.edso0.ru/7f413368

38 | XuMuyeckue CBOWCTBA XpoMa, MEIU ¥ UX COETMHEHHH
nudposas maboparopusi 1o
XUMHU
bubnuoreka LHOK
39 XUMHYECKHE  CBOWMCTBA ILMHKA, JKejle3a W HX https://m.edso00.ru/7f413368
COCIIMHECHU I udpoBas 1adoparopust 1o
XUMHAN
Bubnuoreka LHOK
https://m.edsoo.ru/7f413368
40 | Okcuabl ¥ THAPOKCHIBI METAJUIOB
mudpoBas aboparopusi 1o
XUMHHU
Bubnuoreka LHOK
a1 [MpakTuyeckas pabota Ne 2. "Pemienue https://m.edsoo.ru/7f413368
AKCIIEPUMEHTANIBHBIX 3a/1a4 110 Teme «MeTtauib»" nudposas naboparopusi Mo
XUMHH
Hemerannsl, ux nonoxenue B [lepuoanyeckoit cucreme bubmmorexa TOK
’ pHOA https://m.edsoo.ru/7f413368
42 xumuueckux ajaementoB JI. WM. MengeneeBa wu
nugposas nabopaTopusi IO
0COOEHHOCTH CTPOEHHS aTOMOB
XUMHH
. bubnuorexa HOK
@dusnueckue CBOMCTBA HEMETAIOB.  AJUIOTPOIUS )
https://m.edsoo.ru/7f413368
43 | HemeTawIoB (Ha pUMepe KUCIopoa, cepsl, hocdopa u
nugposas nabopaTopusi IO
yriaepona)
XUMHHU
bubanoreka IHOK
44 XUMHUECKUE CBOWCTBA TaJlOTEHOB, Cepbl M UX https://m.edsoo0.ru/7f413368
COETMHEHUI uudposas naboparopus 1O
XUMHHU
bubanoreka HOK
45 XuMHuecKue CBOWCTBa a3ora, ¢ocoppa U uUX https://m.edsoo0.ru/7f413368

COEeTMHEHNN

uudposas naboparopus 1O
XHUMHHN
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46

XHUMHUYECKUE CBOWCTBA YIVIEpOAA, KPEMHHUSA M HUX
COCIMHEHUN

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1Mo
XUMHU

47

OKCI/II[BI HEMCTAJIJIOB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XUMHU

48

KchoponoconepmamHe KHCJIOTHI

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

49

OKUCIUTENbHBIE CBOMCTBA CEPHOM KUCIIOTHI.

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

50

OKHUCIUTENRHBIE CBOMCTBA a30THOU KHUCJIOTHI.

bubnuoreka HOK
https://m.edsoo.ru/7f413368
udpoBas aboparopust 1o
XUMHUH

o1

Pemienne kayeCTBEHHBIX M PACUYETHBIX 3aJad MO TEME
"Hemeramasr"

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
udpoBas aboparopust IO
XUMHUH

52

IIpumenenne BOKHEUIITNX HEMETAJIOB u ux
COeTUHEHUU

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
udpoBas aboparopust 1o
XUMHUH

53

O000meHue ©W CcUCTEMATU3alMsg 3HAHUU 110 TEME
«HemeTtaiuts». Brrauciacaus o YpaBHEHHSIM
XUMHYECKHX PEAKIIUil U TePMOXUMHUECKUE PACUETHI

bubnuoreka LHOK
https://m.edso0.ru/7f413368
nudpoBas aboparopust 1o
XUMHUH

54

IIpakTrueckas pabota Ne 3. «Pemienue
SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "HemeTasl"»

bubanoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1Mo
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TOMKA !’man

XUMHNHU

KOHTpOJ’IBHaH pa60Ta no TteMaM «MeTamie» H

Bubmnoreka LHOK
https://m.edso0.ru/7f413368

55
«Hemeramib» udpoBast 1abopaTopus IO
XHMHUH
Bubmnoreka LHOK
56 Heoprauwnueckue u OpraHuYecKue KHCJIOTHI. https://m.edsoo.ru/7f413368
Heopranudeckue u OpraHn4ecKre OCHOBAHHUS nudposas 1abopaTopusi o
XHMHUH
Bubnuoreka LHOK
57 AMOTEpHbIE  HEOPraHMYECKHME ©  OPraHUYeCKHe https://m.edsoo.ru/7f413368
COC/IMHCHUSI. nudposas abopaTopus o
XHMHUH
Bubnuoreka LHOK
58 ['eHeTHueCcKas CBSA3b HEOPraHUYECKHX UM OPraHUYECKHX https://m.edsoo.ru/7f413368
BEILICCTB nudposas abopaTopus o
XHMHUH
bubnuoreka HOK
59 ['eHeTHYecKasi CBSI3b HEOPraHUYECKHX W OPTaHHMYECKUX https://m.edsoo.ru/7f413368
BEIIECTB nudposas naboparopusi Mo
XUMHUH
Pomp xumum B oOecrmedyeHWH  DKOJIOTHUYCCKOU bubmmorexa IOK
. . ’ https://m.edso0.ru/7f413368
60 | sHepreTHYecKOW W MHUINEBON OE30MaCHOCTH, Pa3BUTHH
nugposas nadoparopus IO
MeTUIHHBI
XUMHUH
bubnuoreka HOK
61 [IpencraBnenuss 00 oOOmMX HAYYHBIX MPHUHIUIIAX https://m.edsoo.ru/7f413368
MIPOMBIIIUICHHOTO TOJyYEHUS BAXKHEHIIINX BEIECTB nudposast JabopaTopus O
XHMHUH
XUMHKO-TEXHOJIOTHIECKUE TPUHIIATIBI bubmotexa TOK
PHHIL https://m.eds00.ru/7f413368
62 | IPOMBIIICHHOTO TOTyYeHHs METAIIOB. [IpOM3BOACTBO
udpoBas aboparopust Io
cTamu
XMMHUH
bubnuoreka LHOK
63 | UenoBek B MUpE BEIIECTB H MaTEPHAITIOB

https://m.edso0.ru/7f413368
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nudposas maboparopusi 1o
XUMHU

64

Xumusi B ObITY

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopusi 1o
XUMHU

65

Xumudaeckas IIPOMBIINIJICHHOCTE W OKpYXKarolias cpe€aa

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

66

XuMus U 300POBLEC YCIIOBCKA

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1Mo
XUMHAN

67

O06o0maroiee TOBTOPEHHE IO KYPCy

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas maboparopust 1o
XUMHAN

68

O06o0matoriee MOBTOPEHHE 110 KYypCy

bubnuoreka LHOK
https://m.edso0.ru/7f413368
udpoBas aboparopus IO
XUMHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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