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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero oopazosanus (POIT COO), npencrarieHapix B OenepanbHOM rocyI1apcTBEHHOM 00pa-
3oBarenbHOM cTagapte COO, ¢ yuérom KoHuenmuu npenogaBaHus yaeOHOTO IpeaMera «XH-
Musi» B 00pa3zoBaTelbHBIX opraHuzanusx Poccuiickoit @epepanuu, peaan3yrolIUuX OCHOBHbBIE
o0Opa3oBaTeNibHble IPOrPaMMBbl, U OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHUS BOCIHUTAHHS B
Poccuiickoit @eaepannu Ha nepuon no 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

PaGouast mporpamma yueOHOTO mpeamera «XuMus» (peaMeTHas ooacts «EcTecTBeHHO-
HayYHbIE TPEIMETHI») Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus cocTaBieHa Ha ocHOBe Tpebo-
BaHUN K pe3yJabTaTaM OCBOEHHUS MpOrpamMMmbl cpeiHero oOmiero obpazoBanusi degepanibHOroO
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAAapTa CpelHero ooiero oOpasoBaHus (nanee —
OI'OC COO), deaepanbHOl 00pa30BaTEIBLHOM MPOTrPAMMBI OCHOBHOTO O0IIEro 0Opa3oBaHUs
(maee — @OIT COO), denepanpHOi paboueil IPOrpaMMbI IO YIEOHOMY MPEIMETY «XUMHUS»
(manee — OPII «Xumus»), a Takke OPUSHTHUPOBAHA HA 1I€TIEBBIE IPUOPUTETHI, CPOPMYITHUPOBAH-
HbIE B (henepanbHOii pabouel mporpaMMe BOCIIUTAHUS.

OcCHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OMPEACIICHUIO O0IIeH cTpaTe-
ruy oOy4yeHus, BOCIMTAHUSA U Pa3BUTHUs OO0y4aroIIMXCs CPEICTBaMU yd4eOHOro mpeamera «XHu-
musi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHIIENITyalbHBIe MonoxeHus OI'OC
COO o0 B3auM000OYCIOBIEHHOCTH LeJIeH, COlepIKaHus, Pe3yIbTaToB 00yueHHs! U TpeOOBaHUH K
YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

Xumuaeckoe oOpa3zoBaHUe, MOTy4aeMO€e BBIITYCKHUKaMU 00111e00pa3oBaTeibHOW OpraHu-
3alluy, SIBJISIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpIIAIOIINM 3Ta-
[IOM peajM3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHUCTEME XMMHMUYECKOTO 00pa30BaHMs. DTU IIEHHOCTH KacaroTCsl MMO3HAaHUS 3aKOHOB
IpUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHMS M OOIIEH KYyJIbTYphl UEIOBEKa, a TaK)Ke SKOJIOrHYe-
CKU 00OOCHOBAHHOT'O OTHOILIEHMSI K CBOEMY 3/10pPOBBIO M MPHUPOJIHON cpene. Peanusyercs xumu-
yeckoe oOpa3oBaHHe OOy4arolMXCs Ha YpPOBHE CpelHero oouiero o0pa3oBaHUs CpPeICTBAMHU
yueOHOro npeameTa «XUMuUs», CoAepKaHhe U OCTPOEHNE KOTOPOTo ONpeesieHbl B IporpaMme
10 XUMHH C YYETOM crienn(pUKH HAyKH XMMUH, €€ 3HAaUCHHS B TIO3HAHWU MIPHUPOJIBI U B MaTepH-
JIBHOM JXKM3HU OOIIEeCTBa, a TaKXKe C y4ETOM OOIIMX LeJie M NMPUHIMIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopazosanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO0 poJib B COBPEMEHHOM
LUBUJIN3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIEeHUsS
00 OKpyXaroIleM MUpe Kak O €IUHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

Oco0eHHOe 3HaUE€HHE B IIPENOAABAHUM XUMUU UMEET IIKOJIbHBII AKCIEPUMEHT, B KOTOPBII
BXOJISIT IEMOHCTPAIIMOHHBII 3KCIIEPUMEHT M CaMOCTOSTENbHbIE Ta00paTOPHBIE pabOTHl yyaluX-
csi. B npenonaBanum npeamera OyayT ucnoib3oBaThes Llmpposas yuennmueckas snadoparto-
pus u pecypcsl LlenTpa odpasoBanus «Touka pocra».

B nporecce sxcniepuMeHTabHON pabOThl ydaluecs: TpHOOpETaloT ONBIT MMO3HAHUS peallb-
HOCTH, SIBJISIFOIUIICS BaXKHBIM 3TAalioM (POPMHUPOBAHUS y HUX YO€XKIEHHUH, KOTOphIe COCTABISAIOT



OCHOBY HayyHOIO MHUPOBO33peHHUs. Peanuzanus yka3aHHbBIX L€l BO3MOYKHA IIPH OCHAILLEHUU
IIKOJIBHOTO KaOMHETa COBPEMEHHBIMU ITprOopamMu U 000opyroBaHHeM. B paMkax HalMOHaJIbHO-
ro npoekra «O0pa3oBaHue» ObLIN CO3/1aHBI IIEHTPHI 00pa30BaHUsI €CTECTBEHHO-HAYYHON U TeX-
HOJIOrMuYecKoi HampasiieHHocTel «Touku poctay». Ha ocHOBe U(pPOBBIX yUeHHUYECKUX Jlabopa-
TOpUI CTaJI0 BO3MOXHBIM IIPOBOJAUTH KOJIMYECTBEHHBIE IKCIIEPUMEHTHI, JAIOLINE JOCTOBEPHYIO
MHPOPMALIMIO O IPOTEKAHWU TEX WM MHBIX Ipoleccax, O CBOWCTBAaX »HUBBIX opraHusmon. Ha
OCHOBE IOJIy4E€HHBIX 3KCIEPUMEHTAJIbHBIX JIaHHBIX 00y4aeMbI€ CMOTYT CAMOCTOSITENILHO JAEIaTh
BBIBO/IbI, 0000111aTh Pe3yJbTAThl, YTO OyJET CLIOCOOCTBOBATH NOBBIIIEHUIO MOTHBALIUN O0yUEeHHUs
IIKOJILHUKOB U OCO3HAHHOMY BBIOOpY Oynytiel mpodeccu.

TecHO B3auMOJEHCTBYsI C JPYTMMHU €CTECTBEHHBIMM HayKaM{, XMMUS CTajla HEOTbEMIIE-
MOM 4acThl0 MUPOBOH KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIELIHOIO TPY1a U AKHU3HU KaKI0Iro
yiieHa obmectsa. CoBpeMeHHas XMMUs KaK HayKa CO3UAaTeNbHas, KaK HayKa BBICOKUX TE€XHOJIO-
T'Hi HalpaBJIeHa Ha pelIeHUE TI00aTbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — ChI-
PBEBOM, YHEPTETHUECKOH, MUIIEBOM, YKOJIOTHUECKON 0€30MTaCHOCTH M OXPaHbI 3JI0POBbSL.

B coorBercTBHM ¢ 00mMMHU LEISIMU U NPUHLUIAMU CpeHEro olIiero oOpa3oBaHus co-
nepxanue npenmera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb W3Y4EHHUS]) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIBTYPHYIO TOATOTOBKY OOYYaroIIMXCs, HEOOXOAMMYIO MM JIJIs
BbIPa0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOUYEHUS B KHU3Hb COLIMyMa, IPO-
JOJDKEHUS! 00pa30BaHMs B PAa3IMUHBIX 00JIaCTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnstomuMu npeamera «XuMHs» SBISIOTCS 0a30Bble Kypehl — «OpraHuyeckas Xu-
mus» 1 «OOmas U HeOpraHuveckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHHUS KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONH XUMUHM (C BKJIIOUEHHUEM
3HAaHUM U3 o0Iiel XMMHUK) U OopraHudeckoi xumun. PopMuUpoBaHUE JAaHHOH CHCTEMBbl 3HAHUH
IpU U3YyYEHHUH IperMeTa 00eCHeunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOroo0Opasus Be-
IIECTB Ha OCHOBE OOIIMX MOHSTHUI, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa conepkanus KypcoB — «Opranndeckas xumus» U «O0Ias 1 HeopraHudecKas
XUMHUSA» cHOpMUpOBaHa B MPOrpaMMe M0 XUMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YUEHUIO
y4eOHOro mMarepuaia U 00ycloBlIeHa HICTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ompe-
JENIEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKoil XMMHH BEILECTBA paccMaTpH-
BalOTCA Ha ypOBHE KJIACCHYECKOH TEOpPUM CTPOEHHS OpraHMYECKMX COECIUHEHHH, a Takke Ha
YPOBHE CTEPEOXUMHUECKUX U IEKTPOHHBIX MPEeACTaBIeHUI 0 cTpoeHnH BeulecTB. CBeeHHus 00
U3y4aeMbIX B Kypce BELIECTBaX JAIOTCsS B Pa3BUTHUU — OT YIJIEBOJIOPOJIOB /10 CIOKHBIX OMOJIOTH-
YECKU aKTUBHBIX coeIuHEHHI. B Kypce opraHndyeckoil XMMHUM MOIY4al0T pa3BUTHE CHOPMUPO-
BaHHbIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHus MepBOHAYaIbHbIE MPEICTABICHUS O XUMHU-
4eCKOH CBsI3M, KIACCU(PHUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHS, O XUMHUYECKOU PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCs U3Y-
YEHHBIN Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs TEOPETUUECKUI MaTeprall U (pakTojgoruye-
CKHE CBEJICHUS O BELECTBAaX M XMMUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mias u He-
OpraHuveckass XMMHs» 00yJaroIuMCs MPEAOCTaBISAETCS BOZMOKHOCTh OCO3HATh 3HAUEHHE Iie-
PHOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOMUECKHX MO3UILIUMN, IITy0’Ke MOHAThH
HUCTOPUUECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIaroNIeit 10 0OBSICHSIONMEH U TIPO-
THO3UPYIOLICH.

Envnas cucrema 3HaHUI O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAaX U
MPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nonosHsAeTcs B Kypcax 10 m 11 knaccoB anemeHTaMu cojep KaHusl, IMEOLIIUMU KYJIBTYPOJIOT H-
YeCKUN M NMPUKIIAJHOW XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3H XMUMUHU



C JIpYyrUMHU HayKaMH, PacKpbIBalOT €€ POJb B MTO3HABATEIBHOW M MPAKTUYECKOU AESITEIBHOCTH
YeIIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHUS K MPOIECCY TBOPYECTBA B 0OJIACTH TEOPUU U
MPAKTUYECKUX MPUIOKCHU XHUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO
U JINYHOCTHO 3HAYMMBIX MPOOJieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIUBATh UH(}OP-
MAalHUIO U IPUMEHSTh €€ JUIs ONOJIHEHUS 3HAHUM, PEICHUs] UHTEIIEKTYaIbHbIX U YKCIIEPUMEH-
TaJIbHBIX HMCCIIEIOBATENHLCKHUX 3a7ad. B memom conmepkanue ydeOHOTO mpeamera «XuMHus JTaH-
HOTO YPOBHSI U3YYCHHUS OPUEHTUPOBAHO Ha (OPMHUPOBAHUE y OOYYAIOIIUXCS MHPOBO33PCHUE-
CKOIM OCHOBBI ISl MOHUMaHUSI GUIOCOPCKUX HIeH, TAKUX KaK: MaTepuajIbHOE €IUHCTBO HEOP-
TaHUYECKOI0 U OPraHu4ecKoro Mupa, 00yCIOBICHHOCTh CBOMCTB BELIECTB X COCTABOM U CTPO-
€HHEM, M03HAaBAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCHEPUMEHTA U PEIICHUS MPOTHUBOPECUUN
MEX1y HOBBIMU (DaKTaMH M TEOPETUUYECKUMU MPEIMOCHUTKAMHU, OCO3HAHUE POJIH XUMHUU B pellie-
HUU SKOJIOTHYECKUX MPOoOJieM, a Takke MpodiieM cOepexeHUs] SHEPTeTHYECKUX PECYPCOB, ChI-
pbsl, CO3aHUSI HOBBIX TEXHOJIOTHI U MAaTepUasoB.

B mnane permieHus 3a1a4 BOCIHUTAHUS, PA3BUTHUS M COIMATH3AINH O0YJArOMINXCSI IPUHS-
ThIE MPOTPAMMOM MO XUMHUHU TOAXOJbl K OMPEEICHUIO COJEPKAHUS U TMOCTPOCHHS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCANbHBIX Y4YEOHBIX NEWCTBUN, HMMeromux 0a3oBoe
3HAaYEHHE JIs PA3IMYHBbIX BHUJIOB JESATEILHOCTH: pElIeHHs] mpobiieM, MOoKMcKa, aHauu3a u odpa-
0oTku HHPOpMAIIH, HEOOXOIUMBIX IS PUOOPETCHUS OMBITA MMPAKTUICCKON U UCCIICIOBATEI b-
CKOU JesITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

B nmpakTtuke npenojsaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, Tak U
Ha YpPOBHE CpeJHero ooiiero oopa3oBaHus, IpU OMPEAeTICHUU COACPKATETbHON XapaKTepUCTH-
KM 1eJIe 3yYeHUs MpeMeTa HalpaBJIEHUEM MEPBOCTEIICHHOW 3HAYUMOCTH TPAJAUIIMOHHO MPH-
3HaéTCs (POPMHUPOBAHKE OCHOB XUMUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPaKTUYECKOW JIEATEIbHOCTH YeJIOBEKa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTypbl. C
METOAMYECKON TOYKU 3PEHHS TAaKOM MOAXO0/ K ONPEACICHUIO LIeJeH N3yUeHUs IIpeAMeTa sIBIsSeT-
Cs1 BIIOJTHE OTIPAB/IaHHBIM.

CoriacHO JTaHHOW TOYKE 3PEHHS TJIABHBIMHU LEJSAMH M3Y4YeHUsl Npeamera «XUMHsS» Ha
6azoBoMm ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (GopMHpPOBAHHME CHCTEMBbl XUMHUYECKUX 3HAHUW KaK Ba)KHEHIIEW COCTaBIISIONICH ecTe-
CTBEHHO-HAyYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOYEBbIE MOHATUSA, QYH-
JTAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAyKH, YCBOEHUE U MOHHUMa-
HUE€ CYIIHOCTH JOCTYITHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, O3HaKOMIIe-
HUE C UCTOPUEH WX Pa3BUTUS U CTAHOBJICHUS,

e (GOopMHpPOBAHME W PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JISI TPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BELIECTB U XUMHUECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKON U
MOBCEHEBHOM KU3HU;

® pa3BHUTHE YMEHHI M CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U OOBsCHE-
HUEM XUMHUYECKOT0 IKCIEPUMEHTa, COOMI0IeHIeM MpaBuil 0e30macHoro olOpalieHus ¢
BEILIECTBAMH.

Hapsany ¢ stum, comepkaTenbHas XapakTepUCTHKA LEJIeH U 3a7a4 U3YYEHUs peaMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B CHCTEMe cpeqHero obmiero oopazoBanus. CeroaHs B MpenoiaBaHuy XUMHUH B OOJIBIIIEH cTere-
HU OTHAETCS MPEANOYTCHHUE MPAKTHYECKON KOMIIOHEHTE COJIEpKaHHUsl OO0y4YeHHUs, OPUEHTUPO-
BaHHOM Ha MOATOTOBKY BBINYCKHHKA OOIIe00pa30BaTeIbHOW OpraHU3alluu, BIAJCIOLIETO HE
HAaO0OpOM 3HaHUH, a (PYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMHU aKTHB-



HOTO TTOJTyYeHHsI 3HAHUH W IPUMEHEHUS UX B PEATbHON )KU3HU LTS PEIICHUS MPAKTHYECKUX 3a-
nau.

B cBsi3U ¢ 3TUM NpU H3yYEHUH MpeAMeTa «XUMHUS» TOMUHHUPYIOIIEe 3HaYeHHE MPHoope-
TAIOT TaKKe IeJTU U 33]a4H, KaK:

ajanTamnus oOydJaroNMXCsl K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCs Mupa, popMupoBa-
HUE WHTEUICKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XKU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMCHECHUEM,

(dbopMupoBaHUE Y 00YYAIOIINXCsl KIFOUYEBbIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUN), UMEIO-
[IMX YHUBEPCATHHOE 3HAUYCHUE TSI PA3IMYHBIX BUJIOB JACSITEILHOCTH: PEIICHHS TIPOOIJIeM, TTOHC-
Ka, aHaju3a U 00paboTKu MHPOPMAIUU, HEOOXOAUMBIX IJIsI MPUOOPETEHUS OMBITA JIEATEIHHO-
CTH, KOTOpasi 3aHMMaeT BaXKHOE MECTO B IMO3HAHUU XMMHH, a TAKXKE ISl OLICHKH C TTO3HIIUN KO-
JIOTHUYECKOW OE30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKHUX MPOLIECCOB HA OPTaHU3M
YeJI0BEKa U MPUPOIHYIO CPEY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4aroImuXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO NMPUOOPEeTaTh HOBBIC 3HAHUS 110 XUMHUH B COOT-
BETCTBHHU C KU3HCHHBIMU MMOTPEOHOCTSMH, MCIIOJIb30BaTh COBPEMEHHBIC WH(POPMAIIMOHHBIC TEX-
HOJIOTHH JIJIsl TIONCKA W aHalM3a y4eOHOW M HAYYHO-TIOMYJSIPHOM HH(DOpPMAIIMH XUMHYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOIO U JIOTMYECKOTO MBIIILICHUS,
HaOJIFO1aTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIUMBI, B YaCTHO-
CTH, IIPY ITUIAHUPOBAHUH ¥ MPOBEICHUN XHMHUYECKOTO 3KCTICPUMEHTA;

BOCIIUTAaHHE y OOYYarOIIMXCs yOSKIEHHOCTH B TYMaHUCTHYCCKOH HAIpPaBICHHOCTH XWU-
MUH, €€ BXKHOH POJIM B PEHICHUHU TNIOOATBHBIX TPOOJIeM paliMOHAILHOTO MTPUPOIONOIb30BaHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOT0 OTHOIIEHHSI K MPHUPOJIE M CBOEMY 3[I0POBBIO, a TaKKe Mmpuoodpere-
HUS OIBITA UCIIOJIb30BAHUS TIOJyYEHHBIX 3HAHUH JUISI PUHATHS TPAMOTHBIX PEIICHHUA B CUTya-
[USIX, CBA3aHHBIX C XUMHUUECKUMHU SIBICHUSMHU.

B y4yeOHOM mmane cpeaHero oOmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 00acTH «EcTeCTBEHHO-HAYYHBIC PEAMETHI.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX U M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
oOmero oOpa3oBaHus, cocraBiseT 68 yaco: B 10 kiaacce — 34 yaca (1 yac B Heneso), B 11
kJaacce — 34 gaca (1 yac B Hee10).



COJEPKAHUE OBbYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHU4YeCKO XUMHUU

[IpenMer opraHuYecKOl XMMHM: €€ BO3ZHHMKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHoOBHbIE MoyIokeHUs. CTpyKTypHbIe (HOpPMYJIbl OpraHUYecKUX BelecTB. ['omonorus, u3o-
Mepusl. XMMUYECKasl CBSI3b B OPraHUYECKUX COEMHEHUAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccU(pUKAIMKA OPraHMYECKUX BemecTB. HomeHknaTypa opraHude-
CKHMX COEJIMHEHUM (CHcCTeMaTHdecKas) U TPUBUAIbHBIC HAa3BaHUS BAXKHEHIIMX MPEICTABUTEIICH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJI
OpraHWYECKUX BEIIECTB, HAOIIO/IEHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBpallie-
HUIO OPTraHMYECKUX BEILECTB IIPU HAarpeBaHuU (TUIaBiIeHHe, 0OyTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psill. MeTaH U 3TaH — MPOCTEUIne Tpe-
CTAaBUTENM AJIKAHOB: (PU3UYECKHUE U XMMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIIECHUS U TOPEHHS),
HAaxO0’JIEHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
MPEJICTABUTENIA AJIKCHOB: (PM3MUECKHE M XUMHUYECKHE CBOMCTBA (pEaKIMK THAPUPOBAHUS, TAT0-
TEHUPOBAHUS, TUIpATAIlUU, OKUCIICHHS U TIOJTUMEPHU3AIINH ), TTIOJTYYCHUE U IPUMECHECHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBOiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUI psijl. ALETHIIEH — MPOCTEN-
IIUH TIPECTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (PU3HUECKUE U XUMUYECKHUE CBOMCTBA (peak-
LMY THAPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATALINN, TOPEHNUS ), IOJIyUEHUE U IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, GU3NUECKUE U XUMUYECKUE CBOIMCTBA (peaKIiu Trao-
TEHUPOBAHUSI U HUTPOBAHMUS ), TIOJIYUCHHE U TIPUMEHEHUe. 10ayon. cocmas, cmpoenue, guzuie-
CKUe U XuMu4eckue ceoucmea (peakyuu 2ai02eHUpoOsanusl U HUMpo8aHus), noiyyeHue u npume-
HeHue. TOKCUUYHOCTh apeHOB. |'eHeTnueckast CBsI3b MEXIy YrieBOAOPOAAMHU, IPUHAIECKAITUMU
K pa3JInYHbIM KJIaccam.

[IpupoaHble UCTOYHUKHU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTU: TIEPETOHKA, KPEKUHT (TepMHUYe-
CKUM, KaTaTUTHYeCKUii), muponus. [IpoaykTel mepepaboTku He()TH, UX TPUMEHEHHE B TPOMBIIII-
JICHHOCTH | B ObITY. KaMeHHBIN yroab U MPOIYKTHI €ro mepepaboTKu.

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHHE C
oOpasmamu 1uracTMace, KaydykoB W pe3uHsbl, koymeknnn «Hedte» u «Yromby, MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJIOB M TAJOT€HOMPOU3BOIHBIX, MPOBEACHNE MPAKTUYECKONW PaOOTHI: MOITY-
YEHHUE ITUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOI peakuuu (Macchl, 00b€Ma, KOIUYECTBA UCXO-
HOTO BEIIEeCTBA WJIH MPOAYKTa PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOCHUE, PU3UUECKUE U XUMHU-
YeCKHEe CBOMCTBA (pEakIMy ¢ aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOAOPOAAMHU, TOPEHHUE), TIpUME-
HeHue. BogoponHbie CBA3M MEXIy MOJIEKylaMH CHOUPTOB. JleficTBME MeTaHONa W 3TaHOJA Ha
OpraHHU3M YeJIOBeKa.

MHOroaToMHbI€ COUPTHL. DTUICHTIUKOIb U TIMLEPHUH: CTPOCHHE, (PU3NIECKUE U XUMUYe-
CKHE CBOMCTBA (B3aMMOJICHCTBHE CO LIETIOYHBIMU METAJUIAMH, KAUECTBEHHAs! PEaKLns Ha MHOTO-
aTOMHBbIE cUpThI). JleficTBue Ha opraHu3M uyesnoBeka. [IpruMeHnenue rmnepruHa U STHICHTIINKO-
Js1.

@DeHoII: CTPOCHUE MOJICKYJIBI, (PU3UYECKHNE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHO-
na. [Ipumenenne denona.

Anbaeruzibl u kemonwvl. DopManbAeTu, aleTalibIerua: cTpoeHne, Gu3nyeckue 1 XuMmuye-
CKH€ CBOMCTBA (peaKIMK OKUCIIEHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIUH), TOTYUCHHUE U
pUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pU3nvYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peaKius
stepudukalmm), noiaydeHue u npuMmeHenne. CTeapruHoOBas U OJIEMHOBAsl KUCIOTHI KaK MpejacTa-
BUTEIIM BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIO-
niee IeUCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX S(HUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (U3MUECKHE U XMMHUYECKHE
cBoiicTBa (B3aumoeictBue ¢ ruapokcunom meau(ll), okucienne aMmMuagyHbIM PaCTBOPOM OKCH-
na cepeopa(l), BoccTaHoBIIeHHE, OpPOYKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPOJE, MPUMCHCHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KAaK U30MEP IIIFOKO3BI.

Kpaxman u nemmono3a kak mpupoaHbie monumepbl. CTpoeHue Kpaxmaiia U IeJUTIONI03HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKclepUMEHTAlIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: NpOBEIeHNE,
HaOJI0IeHNE U ONMCaHue JEeMOHCTPAIMOHHBIX OIMBITOB: TOPEHHE CITUPTOB, KAYECTBEHHBIE PeaK-
MU OJHOATOMHBIX CIUPTOB (OKUCIEHHE 3TaHojda okcuaoM meau(ll)), MHOTOaTOMHBIX CIHPTOB
(B3aumoieiictBue rmiepuHa ¢ rugapokcunom menu(ll)), anpaerngoB (okucIeHHE aMMUAYHBIM
pactBopom okcuza cepedpa(l) u runpokcunom meau(ll), B3aumoneiicTBre Kpaxmana ¢ HOIOM),
IPOBEJCHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenus no ypaBHEHUIO0 XUMHUECKONW peaklnu (Macchl, 00b&éMa, KOIUYeCTBa UCXO/I1-
HOTO BEIIEeCTBAa MM MPOJYKTa PEAaKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WIJIH IPOJTYKTOB PEAKIINN).

A3oTCcoaepKane OpraHunIecKue COeTNHEHHS.

AMHUHOKHCIIOTHI Kak aM(oTepHble OpraHudeckue coepnHeHus. duszndyeckue U XUMUYe-
CKHE CBOMCTBa aMHUHOKUCIIOT (Ha MpUMepe INMLKHA). buongoruueckoe 3HaUeHHE aMUHOKHUCIIOT.
ITenTuael.

benkm kak MpupoOIHBIE BBHICOKOMOJIEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHAs U
TpPEeTUYHasi CTPYKTypa OeikoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: THMAPOJIM3, JEHATYypalus, Kade-
CTBEHHBIE PEaKLIUU Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpeBpallleHuil: HaOloJeHue U
OTNKCaHKE JEeMOHCTPALIMOHHBIX OINBITOB: JEHATYpaIHs OCIKOB MPU HAarpEeBaHHMHU, IIBETHBIC Peak-
uu OEJIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEPHU3AIIUH, CPEIHSS MOJIEKysipHas Macca. OCHOBHBIE METO-
JIbl CHHTE@3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUI — MOIMMEpH3alns U MOJIMKOH/ICHCAIIHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MesknpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISICTCS Yepe3 MCIOJIb30BAHME KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U IO-
HSTUH, SBJISIOMINUXCS CHCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO0me ecTecTBEHHO-HAYYHbIE MTOHATHUS: SBICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEO-
pus, aHAIN3, CUHTE3, KJIacCu(UKaIus, MePUOANIHOCTb, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIeJTUPOBAHUE.

®u3zuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUIECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: kneTka, opranusm, ornochepa, 0OMEH BelIeCTB B opranusmMe, porocunTes, Ouo-
JIOTUYECKH aKTHBHBIC BellecTBa (OeNKU, yrieBObl, KHUPHI, (HPEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHNYECKAA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMuyeckui areMeHT. AToM. Sapo aToma, U30Tonbl. DIEKTpOHHAs 000JI04Ka. DHEpreTu-
YeCKHe YPOBHH, IMMOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, 0- 37emMenTsl. OCOOCHHOCTH pacrpe/ie-
JIEHUS JIEKTPOHOB MO0 OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOH-
Hasi KOH(UTypaIys aTOMOB.

Ilepnonnueckuii 3akoH u lleproaudeckas cucrema XUMU4EeCKuX 3y1eMeHToB /. 1. Menne-
neea. CBs3b MEPUOTUIECKOTO 3akoHA U [leproandeckoil CHCTEeMbl XUMHUYECKUX AJIEMEHTOB /l.
N. MeHngeneeBa ¢ COBPEMEHHOH TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BELIECTB MO IpyIIam
Y IIeproJiaM. 3Ha4€HHE NEPUOANYECKOr0 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemecTBa. XUMHUECKasi CBSI3b. BUIBI XUMUYECKON CBsI3U (KOBAJIGHTHASI HETIO-
JsipHAs ¥ TOJISIpHAsi, MOHHAsA, MeTaJuIndyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM XUMU-
4ecKoil cBA3M (OOMEHHBIN U JTOHOPHO-aKIEeNTOpHBIN). BonoponHas cBs3b. BaneHTHOCTh. Dnek-
TPOOTPULATENBHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATHOHBI M AHUOHBI.

BemectBa MONEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IMOCTOSHCTBA COCTaBa
BelleCcTBA. TUIBl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KpH-
CTaJUIMYECKOU PELIETKU.



[TonsiTne 0 aucHepcHbBIX cucTeMax. MIcTHHHBIE U KOJUIOMAHBIE pacTBOpPBI. MaccoBas J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHMYECKUX COeNMHEeHHWH. HoMeHknaTypa HEOpPraHWYeCKHX Be-
miecTB. ['eHeTnyeckas CBsI3b HEOPTaHMYECKUX BEIIECTB, MPUHAJICKAIIUX K Pa3IMYHbIM Kiac-
cam.

Xumnueckas peakuus. Knaccudukanus XMMUYECKHX peakuii B HEOPraHWUYECKOM U opra-
HUYECKOM XUMUHU. 3aKOH COXPaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPAILICHUS] SHEP-
U NPU XUMHUYECKUX PEAKIUSAX.

CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT pa3In4YHbIX (akTopoB. OOpaTuMbIe peakiuu. XH-
Muyeckoe paBHOBecue. DakTophl, BAUSIONIME HA COCTOSIHUE XUMHUYECKOro paBHoBecus. [Ipun-
mut Jle [laTense.

OnekTponuTrdeckas aucconuanus. CuiabHble W ciabbie daeKTposuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, MIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHU.

DKCIEepUMEHTaIbHBIE METOJbl M3YyUYCHHUsI BEIIECTB M MX IPEBpAILICHUN: JEMOHCTpAaIus
tabnun «l[lepuoguueckas cucrema xumudeckux snementoB [[. M. MenneneeBay, n3yueHue mMo-
JIeIel KpUCTAUIMYECKUX PEHIETOK, HAOMI0CHUE U ONMCAHUE IEMOHCTPAIMOHHBIX U JJabopaTop-
HBIX ONBITOB (Pa3jloKEHHE MEPOKCHUIa BOJOPOAA B MPUCYTCTBUM KaTalIM3aTOpa, OMpEIeTIeHUE
Cpelbl pacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATLHOIO MHANKATOPA, PEAKIIMU HOHHOTO O0Me-
Ha), TPOBEJICHUE IIPAKTUYECKON paboThl «BiusHUe pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHYE-
CKOM pEAKIINI.

Pacuérnnie 3agaum.

Pacuérel o ypaBHEHUSAM XHUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIIOIL30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannsl. [lonoxenue HemeramioB B llepuoanyeckor cucreMe XUMHUYECKHX AJIEMEH-
toB JI. 1. MenneneeBa u 0coOeHHOCTH CTpoeHUs1 aToMOB. Du3nyeckue CBOWCTBAa HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XYMHYECKUE CBOMCTBA BaKHEUIINX HEMETAJIOB (TaJIOTEHOB, Cephl, a3oTta, docdopa, yr-
JepoJa U KPEeMHUS) U UX COEAUHEHUN (OKCHUIIOB, KHCIOPOCOAECPKAIINX KUCIOT, BOIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUH.

Meramnel. [lonoxenne metaiios B [lepuoanueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTayyioB. CIulaBbl METAIOB. DJIEKTPOXMMHUECKHUM psJl HampsLKeHUH
METAJIJIOB.

XVMHYECKHE CBOMCTBA BAKHEHIIMX METaNIOB (HATPUiA, Kalul, KalblIWN, MarHUH, airo-
MUHHH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METO/bl U3YUECHUS BEIIECTB U UX MPEBPAIICHUI: U3yUYEeHUE KOJICK-
muu «MeTaliel U CIUIaBbl», OOPa3I[OB HEMETAIOB, PEIICHHE AKCIEPHUMEHTAIbHBIX 3ajad,
HaOJIIOZICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHUE THI-
POKCH/Ia aTIOMUHHS C PACTBOPAMH KHUCIIOT U IIEN0YEH, KaueCTBEHHBIE PEaKIIMU Ha KATHOHBI Me-
TaJIOB).

Pacuérnnie 3anaum.



Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Mac-
ce uiu 00bEMY OJTHOTO M3 YYaCTBYIONIMX B PEaKIMH BEIIECTB, PacU€Thl Macchl (00bEMa, KOIH-
4YeCTBA BELIECTBA) IPOYKTOB PEAKLIUHU, €CIIU OJITHO U3 BEILIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Posb xuMuu B o0ecnie4eHrnr 9KOJOTMUECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MMacHOCTH,
pa3BUTUN MeauUUHBL. [loHATHE O HAyYHBIX METO/axX IO3HAHMS BELIECTB U XMMHUYECKUX peak-
1117078

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO IMOJIYYEeHUs Ba)KHEi-
IIMX BEIECTB.

UYenoBek B MHpE BEIIECTB U MATEPUAJIOB: Ba)KHEWIINE CTPOUTENbHBIE MAaTE€pHalIbl, KOH-
CTPYKLIMOHHBIE MaTepHaJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepHallbl 1Jis 3JEKTPOHUKH, HAHOMa-
TepHaJibl, OpPraHMueCKre U MUHEpaIbHbIC YIOOPEHHUS.

XHUMHS U 310POBBE YEIIOBEKA: ITpaBUjIa UCII0JIb30BAHNUS JIEKAPCTBEHHBIX MIPENaparos, Mpa-
BUJIa 0€30I1aCHOTO MCII0JIb30BAaHNUS IIPENAPaTOB OBITOBOM XMMHUU B IIOBCEAHEBHON KU3HU.

Me:xknpeameTHbie CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocymiecTBISeTCA Yepe3 MCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENBHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIe MOHSTHS: HAay4yHBIM (hakT, TUIIOTE3a, 3aKOH, TeOpHUs, aHa-
JN3, CHUHTE3, KiIaccu(uKalus, NepUuOAUYHOCTb, HAONIOJCHHUE, SKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, SBJICHUE.

®u3nka: Marepusi, SHEprus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, pa-
JTMOAKTUBHOCTh, MOJIEKYJIa, JHEPIe€TUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe co-
CTOSIHME BelUIeCTBa, (PU3MUYECKHE BETUUYUHBI U TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusm, 3Kocuctema, Ouocdepa, Makpo- 1 MUKPOIJIEMEHThI, BUTa-
MUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XMMUYECKass MPOMBIIIJIEHHOCTb, METAJUIyprusi, MPOU3BOJICTBO CTPOUTEIb-
HBIX MaTepUajoB, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MUIIEBasi IPOMBILUIEHHOCTb, (apMa-
LIEBTUYECKasi NMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHMUYECKHUX IpPENnaparoB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaTE€pPHaJIOB, 3JEKTPOHHAs! TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS OOYJArOIIMMHUCS MPO-
rpaMM cpeaHero o0mero o0pa3oBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-Meronnyeckoil 0CHOBOW isi pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IMPO-
rpaMM CpeIHETo 001Iero 0Opa3oBaHuUs SBISIETCS CUCTEMHO-/1EATEIbHOCTHBIN TTOAXO/I.

B cooTBeTCTBUM C CUCTEMHO-AESITENBHOCTHBIM MIOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX pe-
3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHET0 001Iero o0pa3oBaHus BbIIEICHbI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBAaTbCS B CBOEHM JESATENbHOCTU
[EHHOCTHO-CMBICIIOBBIMH yYCTaHOBKAaMH, MPUCYIIMMHU LIETIOCTHON CHUCTEME XMMHYECKOro obpa-
30BaHUs;

HaJIMYue IPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LEIH U CTPO-
UTh )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yueo-
HOM M BOCIUTATENILHOHN NEATEIBHOCTH B COOTBETCTBUU C TYMAHUCTHUECKUMH, COLUOKYIBTYP-
HBIMH, TyXOBHO-HPABCTBEHHBIMHU IIECHHOCTSIMU U HJi€ajJaMH POCCHICKOr0 IpaKIaHCKOro 0o0Iie-
CTBa, IPUHITHIMU B OOIIIECTBE HOPMaMH U MPaBUJIAMU MOBEJEHUS, CIOCOOCTBYIOIUMHU MPOLIEC-
caM CaMOITO3HaHMs, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YJarOIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT cHOpMHUPOBAHHOCTh
OTbITa TIO3HABATEIBLHON U MPAKTUYECKOW NEATEIbHOCTH O0YYaroIIMXCs MO peanu3aliy MpuHs-
TBHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IPEJICTAaBICHUS O COLUAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJ-
JIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATENILHOCTU MPH CO3JIaHUH Y4eOHBIX MPOEKTOB,
pelieHny yueOHbBIX U M03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM NesTETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOM XU-
MUH;

YBa)KEHHsI K MPOIEcCy TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHHS XH-
MHH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS! HAyKH €CTh Pe3yNbTaT JUIMTEIbHBIX HAOII0IEHHH, KpOo-
MOTJIUBBIX HKCIEPUMEHTAIbHBIX IOMCKOB, TIOCTOSHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeca U MO3HABaTEIbHBIX MOTUBOB B MOJYYEHHUHU U MOCIEAYIOIIEM aHau3e UHpopMa-
LIMU O NIEPEOBBIX TOCTHIKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CHOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XMMHUYECKHUMHU SIBICHUSMH, U MPUHHU-
MaTh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IOBEJICHUE U MOCTYIIKM CBOMX TOBAPHUILEH C ITO3ULIUI HpPaB-
CTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX [TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHMS IIEHHOCTEH 3710pOBOT0 M Oe301acHOro o0pasa >kKU3HH, HEOOXOAUMOCTH OTBET-
CTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 370POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAMHM B OBITY, MOBCEJHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIbHOCTH;

NOHMMAaHMS [IEHHOCTH MPaBWJI HHIUBUAYAIBLHOTO U KOJUIEKTUBHOTO O€30MacHOr0 MoBeIe-
HUS B CUTYalUSX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMPUATHS BPEAHBIX MNPUBBIYEK (YHOTPEOJIEHUS aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHON KOMITIETEHTHOCTH B YU4€OHO-HCCIIEI0BATENBCKON AEATEIBHOCTH, O0IIIe-
CTBEHHO I10JIE3HOM, TBOPUECKOM U APYIUX BUAAX IEATEIbHOCTH;

YCTAHOBKHM HA aKTHBHOE Y4acTHE B PEIICHUU NPAKTUYECKUX 33734 COLMAIbHOW HalpaB-
JIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YyUEHUIO MPOoQeccuil pa3InyHoOro poja, B TOM YHUCIIE Ha OC-
HOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYZAa U pe3ysibTaTaM TPY10BOM J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYATbHON TPACKTOPHH OOpa3oBaHHA, OyIy-
el npodeccuu U pean3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTE-
pecoB, criocoOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 0011eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMAaHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONIb30BaHUS JOCTUKEHUM XUMUHM IS PELIEHUS] BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarolled NPHUPOIHOM cpele,
YMEHUSI TMPOTHO3UPOBATh HEOIAroNpHUsTHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYUSl Pa3BUTOrO SKOJIOIMUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KyJIbTYphl, ONbITa /€S-
TEIBHOCTU IKOJIOTUYECKOW HAINPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMM B IIO3HABAaTElb-
HOW, KOMMYHUKAaTHBHON U COLIMAIBbHOMN MpaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO NPOTUBO-
CTOSTh UJEOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BU-
THUSI HAYKU U OOIIECTBEHHOMN MPaKTHKY;



NOHUMAaHHMs CHeln(PUKN XUMHUHM KaK HayKd, OCO3HaHUA €€ posid B (POPMUPOBAHUM PALUO-
HAJIbHOTO HAYYHOT'O MBIIIUICHUS, CO3/IaHUH IIEJIOCTHOTO TPEACTABICHUS 00 OKPYKaIOLIeM MHUpe
KAaK O €IVHCTBE IPUPOJbI U YEJIOBEKA, B ITO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUU
po0JeM COXpaHeHUs! IPUPOTHOIO PABHOBECHUS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMMHU Il COBPEMEHHOM LIMBUIIM3ALUU: B €€ ryma-
HUCTUYECKON HANpaBICHHOCTH M BAKHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepUaibHON KyIbTY-
PBl, PEIICHUH TTI00aIbHBIX IPOOJIeM YCTOHUMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPTe-
TUYECKOM, NMUIIEBON M 5KOJIOTMYECKOM O€3011aCHOCTH, B Pa3BUTUU MEAMLMHBI, 00ECIeueHUH
YCIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMUYECKH KOM(MOPTHOM JKU3HU KaXKJ0r0 4jieHa 00I11eCTBa;

€CTECTBEHHO-HAyYHON T'PAMOTHOCTH: IIOHUMAHMs CYLIHOCTH METOAOB IIO3HAHMS, UCIIOJIb-
3yEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOJy4aeMble 3HAHUS [T aHAIN3a
U O0BACHEHMsI ABJICHUH OKPY’KAIOIIEro MUpa M MPOUCXOAALIMX B HEM M3MEHEHUH, yMEHUs Je-
JaTh 0OOCHOBAHHBIE 3aKJIIOUEHHS] HA OCHOBE HAay4yHBIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LEIIBIO
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JUIsl PELIEHUS TpoOiieM
B PEAJIBbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEHNPEPHIBHOMY OOpa30BaHHMIO U CaMOOOpa30BaHMIO, K aK-
TUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUHU C JKU3HEHHBIMU MOTPEOHOCTSI-
MU;

UHTEpeca K OCOOCHHOCTAM TpyZAa B Pa3jIMYHbIX chepax MpodhecCHOHAIBHON J1esATeNbHO-
CTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI YUSOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CPEJi-
HEro o0I11ero 06pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqafonmxcz MCKIUCHUIITIMHAPHBIC
(MeXnpenMeTHbIe) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIICA0BaHKE, HAOI0IeHHE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBCPCAJIBHBIC y‘-Ie6HI)IC I[efICTBHﬂ (HO3HaBaTeJ'II)HBIe, KOMMYHUKATHUBHBIC, PErYyJISATHUB-
HBIE), oOeceunBarone GopMupoBaHre QYHKITMOHAIBHOW IPAMOTHOCTH U COIMAILHON KOMIIe-
TEHIIMU 00yJarOIIUXCS;

CIOCOOHOCTh 00YYAIOIIUXCS MCITOJIb30BaTh OCBOCHHBIE MEKIUCIMIIMHAPHBIC, MUPOBO3-
3pEHUYECKHE 3HAHUS W YHUBEpCAJIbHBbIC yueOHBbIC JCHCTBUS B MO3HABATEIILHOW M COLIMATILHON
NPaKTHKE.

MerTanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYCOHBIMHU MO-
3HaBaTCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PETYIATUBHBIMHA }1617ICTBH$IMI/I.

OBJ]a}]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MO3HABATCJIbHbBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKNe AeiCTBUSA:

CaMOCTOSTENILHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pac-
CMaTpHBaTh;

OTIPENIENIATh IETH JACITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUHU UX JAOCTHIKEHHS, COOT-
HOCHUTB PE3YJbTAThI JCATCIBHOCTH C TIOCTABICHHBIMH LIEIISIMHU;



UCIIOJIb30BaTh IPU OCBOEHUM 3HAHWH NMPHEMBI JIOTHYECKOTO MBIIUIEHUS] — BBIICIATh Xa-
paKkTepHbIe MPU3HAKU TOHATHH M yCTAaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBY-
IOIIHME TOHATHUS JUIsl OOBSICHEHUS OTACTBHBIX (DAKTOB U SBJICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, NEIYKTHUBHBIC, IO aHAJOTHH), BBISIB-
JSITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHHUAX, (POPMYIHPOBATH BBHIBO-
JIbl ¥ 3aKJIIOUEHMS;

IPUMEHATh B IpoOlecce MO3HAHUSA, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHUE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHu4eckas (opMyia, ypaBHEHHE XMMUYECKON pEaKkIMH — MPH PEIIeHHH y4eOHBIX MMO3HaBa-
TEJIHBIX U MPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIC MTPEICTABICHUS /1JIs1 BbISB-
JIEHUS XapaKTEePHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB M XMMUUYECKHX PEaKIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

(bopMynHMpoBaTh LENH U 33J]audl UCCIICA0BAaHMs, UCIIOIb30BaTh TOCTABICHHBIE U CAMOCTO-
ATEJIbHO COPMYJIHPOBAHHBIE BOIPOCH! B KAUE€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI Ui Qop-
MUPOBaHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTU BbICKa3bIBAEMbIX CYKJIEHUM;

BJIQ/IETh HABBIKAMM CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBENCHUSA YUEHHUUECKUX JKC-
IEPUMEHTOB, COBEPLICHCTBOBaTh YMEHHs HaOII0laTh 3a XOAOM HpOILecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMyIHpoBaTh 0000IIEHNS U BBIBOJIBI OTHOCUTEIBHO JIOCTO-
BEPHOCTHU PE3yJbTaTOB MCCIIEI0BAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAHHON pabo-
T€;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIe10BaTeIbCKOW U MPOEKTHONW JIEATENbHOCTH, MpOo-
SBJISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METO/0B PEIIEHUs ITPaKTUYe-
CKHX 3aJ1a4, IPUMEHEHUIO PA3JINYHBIX METOJOB [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMaLUU (Hay4yHO-TIOMYJIApHAas JUTEpa-
Typa XMMUYECKOTO COJEepXaHUs, CIIPaBOYHbIE 1MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh
MH(OPMaLIMIO Pa3IMYHBIX BUIOB U (HOPM MPECTABIICHUS, KPUTUUECKH OIIEHUBATh €€ JOCTOBEP-
HOCTb U HEMPOTHUBOPEUUBOCTH;

(GbopMynHpOBaThH 3alpOChl U MPUMEHSATh Pa3IUYHbIE METOJbI MPH MOUCKE M OTOOpEe MH-
dopmannu, He0OXOMMOH [T BBIMOJIHEHUS YUeOHbBIX 3a/1au ONpPeaesIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY HpeicTaBieHuss HHGOpMAIK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

HCIIOJIb30BaTh HAYUHBIHN S3BbIK B KaUeCTBE CPEJICTBA MPHU padoTe ¢ XUMHUUYECKO nHpopma-
[uel: IPUMEHATh MeXIpeaIMeTHbIE (PU3NYecKue U MaTeMaTUYeCKue) 3HaKU U CHUMBOJIBI, Gop-
MyJbl, a00peBHATYpPbI, HOMEHKJIATYDPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS MPeIo-
JKEHHOH 3a/1a4u;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJIHEHUH XMMUYECKOTO SKCIIEepH-
MEHTa, MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOWCTB M3YyYaeMbIX BEIIECTB, peaH3alliu
y4eOHOTO mpoekTa U (OPMYIMPOBATH BHIBOJABI MO PE3yJIbTaTaM MPOBEAEHHBIX HCCIIEIOBAHUH
MyTEM COTJIACOBAHUS MO3UIMI B X0€ OOCYKIACHUS 1 OOMEHa MHEHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEIICHHUS C yUYETOM IMOJIyYE€HHUS] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CAaMOAHAJIM3a M CAMOOIICH-
KU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa, POJIU XUMUU B MMO3HAHUH SBICHUIN NPUPOABI, B (HOPMUPOBAHUH MBIIII-
JICHUS] U KYJIBTYPBI JIMYHOCTHU, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOMN IS pelleHus
NPAaKTUYECKHUX 33/1a4 U DKOJOTHYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H IPH-
pOIHOM cpene;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET: OCHOBONOJIATA0IINE TOH -
TUS (XMMHYECKUH SJIEMEHT, aToM, 3JIEKTPOHHas 000JI0YKa aToMa, MOJIEKyJa, BaJleHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHUUECKasl CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpa-
mEHHAsA), MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA OOBEM, YriaepoAHbIH CKeneT, (QyHKIHMOHAJIbHAs
rpynna, pagukan, U30MepHsi, U30MEPbI, TOMOJOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOIOPOABI, KHC-
JIOPOJ U a30TCOAEPKAILNE COEAUHEHNSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHBIE COCIMHEHHUs); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHMs OpraHMYecKux BemiectB A. M.
BbyTnepoBa, 3aKOH COXpaHEHHUs MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XH-
MHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUUYMHHOCTA U CUCTEMHO-
CTM XMMMYECKHX SIBJICHUH, (DaKTOIOTMYECKHEe CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U
0€30I1aCHOM HCHOJIb30BAHUU BAXKHENIINX OPraHUYECKUX BEIIECTB B ObITY M NPAaKTUYECKOH aes-
TEJIbHOCTH Y€JIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUHN, YCTaHABIINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
IIPEBPALICHUI OPraHN4YECKUX COEIMHEHN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON) (HOPMYIl OpraHMYECKUX BEIIECTB
Y YpPaBHEHUN XMMHUYECKHX pEaKLUi, N3rOTaBIMBAaTh MOJAEIN MOJIEKYJl OPraHMUYECKHUX BELIECTB
JUISL AJUTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAAIEKHOCTh U3YUEHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHMIO K OIpeNeIEHHOMY KiacCy/Tpymie coequHeHu (yrieBoao-
POJIBl, KACIOPOJ U a30TCOJAEPIKAIINE COCIMHEHNS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI), 1aBaTh



UM HaszBaHUs Mo cucreMarnueckor HomeHkatype (IUPAC), a Takxe mpuBOIUTh TPUBUATIBHBIC
Ha3BaHUs OTJENbHBIX OPraHMUYECKUX BELIECTB (ITWIJIEH, MPONMJIIEH, all€THIIEH, STUJICHIJIMKOJID,
rmuepul, ¢enon, GopManbaerua, aleTaltblIeru], MypaBbHHAs KUCIOTA, YKCYCHAas KHCIOTA,
OJICMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJlIHII103a, [IIMLUH);

c(OPMHPOBAHHOCTb YMEHHMSI ONpPENEeNATh BUbl XUMUYECKON CBA3M B OPraHMYECKHX CO-
€MHEHUSX (OQUHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemiecTB A. M. byrnepoBa ans 00bsCHEHHs 3aBUCHUMOCTU CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTEePHU30BaTh COCTaB, CTPOCHUE, (PU3NIECKUE U XUMHUYE-
CKH€ CBOMCTBA TUIMYHBIX IIPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPraHUYECKHUX BELIECTB (METaH,
9TaH, 3TUJIEH, IPONUJIEH, aleTieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH3051, MeTaHoOI, 3Ta-
HOJI, STWIEHIJIMKOJIb, TJIMLEPHH, (PEHOJ, aleTalbAer1l, MypaBbUHasl U YKCYCHasl KUCIIOTHI, IIII0-
K033, Kpaxmal, LIeJUIH0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WIIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXJ1Yy HHUMU YpPaBHEHUSMU COOTBETCTBYIOLIUMX XHMHMUECKHUX PpEaKLUUH C HCIOJb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOYHUKH YTIJIEBOJOPOJHOTO ChIPbS
(He(Th, IPUPOHBIN Ta3, YTroib), CHOCOOBI UX MEPEepadOTKU M MPAKTUYECKOE MPUMEHEHHUE MPOo-
JyKTOB I1€pepadOTKH;

c(OPMHPOBAHHOCTh YMEHHMH MPOBOAUTH BHIYHUCIICHUS 110 XUMUYECKUM YpaBHEHUSIM (Mac-
Cbl, 00BEMa, KOJIMYECTBA MCXOJHOI'O BELIECTBAa MM MPOAYKTa PEAKLUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
[IO3HAHUS, UCTIOJIB3YEMBIX B XMMUU MIPU U3YYEHUH BEIIECTB U XMMHUYECKUX ABJICHUN (Habmoze-
HUE, U3MEpPEHHE, HIKCIIEPUMEHT, MOJCIMPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XMMHUYECKHE 3HA-
HUS 171 IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAlUsX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUjia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IJIAHUPOBATH U BBIMOJIHATH XUMUUECKHUM SKCIIEPUMEHT (TIpe-
BpallleHUsI OPTaHWYECKUX BEUIECTB IIPU HArpeBaHUM, IOJYyUYEHUE OTWIEHA M H3YYEHHE €0
CBOWCTB, Ka4eCTBEHHBIE PEAKIIMU OPraHWYECKUX BEIIECTB, JE€HATypauus OENKOB IpH HarpeBa-
HUU, LIBETHbIE peaKuu OEJIKOB) B COOTBETCTBUU C MPAaBHJIAaMU TEXHUKU OE30MAaCHOCTU MpH 00-
pAallleHHH C BELECTBAaMU U J1a00paTOpHBIM 000pYyI0BAaHUEM, IPEJCTABIATH PE3YJIbTaThl XUMHUYE-
CKOT'0 3KCIIepHMeHTa B (hopMe 3alHiCH YpaBHEHHH COOTBETCTBYIOIIMX PeakUuil U (HopMyIupo-
BaTh BBIBO/Ibl HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpMaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUI COOMI0IaTh MpaBHiia SKOJIOTUYECKH 1[€1ecO00pa3HOro moBe-
JIeHUs B OBITY U TPYJOBOH JEATEIBHOCTH B LENISAX COXPAHEHUSI CBOETO 3/I0POBbS U OKpYXKarolen
MIPUPOJIHOM Cpefibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS Ha JKUBbIE OPTaHU3Mbl ONPEAeTEHHBIX
OpraHMYEeCKUX BEIeCTB, MOHUMasi cMbica nokaszarens [1/IK, moscHaTe Ha mpuMepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHNS UX BPEIHOIO BO3/IEHCTBUS HA OPTaHN3M YEIIOBEKA;

JUI O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHMUIA;



JUISL  CIIENBIX W CIA0OBUIANIMX OOYYarONIUXCS: YMEHHE HCIIOJIBb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[TpenMeTHBIC pe3yNbTaThl OCBOCHUS Kypca «OOmas 1 HeopraHM4eckass XUMHUs» OTpaKa-
IOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa, PO XMMHUU B MMO3HAHUM SBIICHUH NPUPOIBI, B HOPMUPOBAHUH MBIIII-
JICHUS] U KYJIBTYPBI JINYHOCTHU, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOMN IS pelleHus
MPAKTUYECKHUX 3379 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37J0POBBIO U TPH-
POAHOM Cpere;

BJIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHUMU, KOTOpasi BKJIKOYAET: OCHOBOMOJATAOIINE MTOHS-
TUS (XUMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH, MOJIE-
KyJa, MOJIb, MOJISIDHBIA O0BEM, BaJICHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKUCIICHUS,
XUMHUYECKasl CBsI3b (KOBaJICHTHAs, HOHHAsI, METaJUIMYECKasi, BOJIOPOIHAs ), KPUCTAITUYECKas pe-
mETKA, TUMBI XUMUYECKUX PEAKIUi, pacTBOpP, 3IEKTPOJUTHI, HEAIEKTPOIUTHL, SJIEKTPOIUTHYE-
CKasl IMCCOLUALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKLIMH, XUMUYECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TCOPHUS DIICKTPOJIMTHUYECKON TMCCOLMAIINH, MEPHUOINYECKUIMA
3akoH /. 1. MenpaeneeBa, 3aKOH COXpaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHEHHS U MpeBpalie-
HUS SHEPTUU MPU XUMHUECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMUU, MH-
POBO33pEHUYECKHE 3HAHMS, JIKAIINE B OCHOBE MIOHUMAaHUsI IPUYMHHOCTA U CUCTEMHOCTU XUMHU-
YECKUX SBIICHUH, (PaKTOJOTUICCKUE CBEJCHHS O CBOMCTBAX, COCTABE, MOJYICHUH U OS30TIaCHOM
WCIIOJIb30BAHUN BOKHEUIIINX HEOPTaHUYECKUX BEHICCTB B OBITY M MPAKTUYECKOUN NESITEIbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABINBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IMPU ONMHCAHUUA HEOPTaHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
dbopMyI BElIeCTB U ypaBHEHUH XUMHUYECKHX pEaklUd, cuCTeMaTHuecKylo HoMeHKnaTypy (lU-
PAC) u TpuBHabHBIC Ha3BaHUS OT/CIIBHBIX HEOPTAHWYECKUX BEHIECTB (yrapHbIN ra3, yIrJIeKHC-
JIBIA Ta3, aMMHaK, TaiéHas U3BeCThb, HeraleHasi H3BeCTh, MUTHEBAsS COJIA, TUPHUT U JIPyTHUE);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENSATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs, MOJIEKYJISIpHAsi, HOHHAsI, METAILTHYECKas), XapaKTep CPelIbl B BOJAHBIX pac-
TBOpaxX HEOPTaHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 UX COCTABY K OMPENEIEHHOMY KJIacCy/Tpynme coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI TMeproaudeckoro 3akona J[. M. Menne-
JjeeBa U JEMOHCTPHUPOBATh €0 CUCTEMATH3UPYIOIIYI0, OOBSCHUTENBHYIO M MPOTHOCTUYECKYIO
byHKIINY,

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh AJEKTPOHHOE CTPOCHHUE aTOMOB XHMHYE-
cKkuX aneMeHToB 1—4 nepuonoB Ilepuonnueckoit cuctemsl xuMuueckux 3nementoB /1. . Men-
JieNieeBa, MCIOJIb3Ys MOHATUS «S-, P-, 0-2JIEKTPOHHBIC OpPOUTAIINY, «IHEPTETHUECKUE YPOBHMY,



OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U MX COCAMHEHUM MO
nepuogaM u rpynnam [lepuoanueckoit cuctemsl xumMuueckux 31aeMeHToB . . Menaeneesa;

c(OpMUPOBAHHOCTh YMECHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOW-
CTBAa HEOPraHWYECKUX BELIECTB PAa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE IE€HETUYE-
CKOM CBSI3U MEXJY HEOPraHMYECKUMH BEIIECTBAMH C ITOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
pU3HaKaM (YUCIIY ¥ COCTaBY pearupyroollux BEIIEeCTB, TeIIOBOoMY 3P deKTy peakiuu, u3MeHe-
HUIO CTETNICHEeH OKUCIICHUS HJIEMEHTOB, 0OpPaTUMOCTH PEAKIMH, YUaCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIIATh YPaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, TIOJHBIC
U COKpamEHHBIC YPaBHCHUS PEaKlUii MOHHOTO OOMEHA, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX TH
peakLUMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKINH, MOATBEPKIAIONINE KaueCTBEHHBIH CO-
CTaB Pa3UYHBIX HEOPTaHWYECKUX BEUIECTB, PACIO3HABATH OMNBITHBIM IyTEM HOHBI, MPHUCYT-
CTBYIOIIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKlUu OT
Pa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XMMHUECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIII-
Hero Bo3zaeiictus (mpunuu Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI, JIeXKAIIue B OCHO-
BE€ MTPOMBIIIJICHHOTO IMOTYYCHUS CEPHOM KUCIIOTHI, aMMHUaKa, a TakkKe COPMUPOBAHHOCTH TIPE/I-
CTaBJieHUH 00 OOIIMX HAYYHBIX MPUHIIUIAX U YKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3-
BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCIEHUS C HCIOIH30BAHUEM IOHSATHUS «Mac-
COBasi JIOJI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKLIUSX,
MaccChl BEIIeCTBA WJIM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIIOBOro d(PeKTa peakiu Ha OCHOBE 3aKOHOB
COXpAHEHHUs MAcChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TIAHUPOBATH U BBITIOIHATH XUMUYECKHI SKCIIEPUMEHT (pas3-
JIO’KEHHE NEPOKCUIAa BOJAOPOAA B MPHUCYTCTBUM KATAIN3aTOpa, ONPEACIICHUE CPENbl pacCTBOPOB
BEII[ECTB C MOMOIIBIO YHUBEPCAIHHOTO WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOpPOB Ha CKO-
POCTh XMMHUYECKON peakIMH, peakii HOHHOTO OOMEHa, KaueCTBEHHBIE PEeaKIuu Ha cynbdar-,
KapOOHAT- U XJOPHI-aHHUOHBI, Ha KaTHOH aMMOHUS, PEUIeHHE SKCIEPUMEHTAIBHBIX 3a/1a4 1O
TeMaM «MeTtarel» U «HemeTanas») B COOTBETCTBUH C MPABHJIAMU TEXHUKU 0€30MTaCHOCTH TPHU
oOpallieHuH ¢ BeIIeCTBaMH U J1ab0paTOPHBIM 000pyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHU-
YeCKOro dKCIepuMeHTa B (hopMe 3alKicH YPaBHEHHUH COOTBETCTBYIOMIMX PEAKIUi U GOPMYyIUPO-
BaTh BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHHKOB (CPEJCTBA MAcCCOBOW KOMMYHHMKaIuu, HTEpHET U apy-
TUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIPAaBHIIA SKOJOTUYECKH IIe1ecO00pa3HOro MoBe-
JIeHUs B OBITY ¥ TPYZAOBOU JIEATEILHOCTH B LEJISX COXPAHEHHUS CBOETO 3JI0POBbS M1 OKPYKAIOIEH



IIPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3ICHCTBHS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, MOHUMas cMbica nokazatens [1/IK, moscHATs Ha nmpumepax crocoObl yMEHBIICHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

JUId O0Yy4arolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIL CIEeNbIX U CHa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE MCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
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Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna. 2 SJC:::::‘ cthi:z;/erKeT;c.)::jiu
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

JeKTpoHHbIE (U-

Ne /i Kourpoasubie IlpakTuueckne  POBbIe) 00pa3oBa-
rpaMMBblI. Bceero
padoTshI padoTshI TeJbHbIE PeCypChl
Pa3nen 1. TeopeTnueckue 0OCHOBbLI XMMUM.
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH Poccuiickas aneKTpoHHan
1.1 u [lepuonanueckas cucTeMa XUMUYSCKUX 3 WwKoNa
snemenToB JI. 1. MenaeneeBa https://resh.edu.ru
Poccuiickan aneKkTpoHHasn
Ctpoenue BemiecTBa. MHOrooOpasue Be-
1.2 4 WwKoNa
HHeCTs: https://resh.edu.ru
Poccuitckan anekTpoHHasn
1.3 XUMUYECKUE PEAKIINH. 6 1 1 WwKona
https://resh.edu.ru
Poccuiickas aneKkTpoHHasn
Hroro no paszneny 13 WwKona
https://resh.edu.ru
Pa3nen 2. Heoprannyeckasi XuMust
Poccuiickas aneKkTpoHHasn
2.1 Meranbl 6 1 WwKoNa
https://resh.edu.ru
Poccuitckan snekTpoHHas
2.2 Hemeramisl. 9 1 1 WwKona
https://resh.edu.ru
Poccuiickas aneKTpoHHasn
53 CBs13b HEOPraHUYECKUX U OPTAHMUECKUX 5 Likona

BCIICCTB

https://resh.edu.ru




Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

Poccuitckan 9N1EKTPOHHAA

3.1 XuMUs ¥ )KU3Hb. 4 LwKoNa
https://resh.edu.ru
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoandecTBo yacoB

XuMnyeckuii IKCIIepUMeEeHT

DJIeKTPOHHBIE Hu-

Ne n/mm Tema ypoka. Kowu- HCII0JIb30BAaHHEM HH(POBOI
Bcero I[IpakTHyeckue . poBbIe 00pa3oBa-
TPOJIbHbIE YYCHHIECCKON JIaﬁOpaTOpI/lI/l
padoThI. TeJbHBIE Pecypchl
padoTHhI
JIP: o3HakomiieHHe ¢ 0Opasia-
MU OPraHNYICCKHX BEIIECTB U
Teoperudyeckne 0CHOBbI OPraHU4YeCcKOH XUMUH MaTepualaMi Ha HX OCHOBC, b .
- - OCCUIACKanA anekK-
93 . HaoOoJ1 HHE U OITMCAaHU
I[IpesMeT OpraHuYecKoi XUMHH: €€ BO3HUKHOBE- abmonenue u onucanue xe
1. 1 MOHCTPAlMOHHBIX OMBITOB 110 TPOHHaA WKoNa
HUE, Pa3BUTHE U 3HAUECHHE B MOJIYYEHUU HOBBIX
TNPEBPALICHUIO OPraHNIECKUX https://resh.edu.ru
BCIICCTB 1 MaTCpUAJIOB. BEILECTB NPH HATPEBAHUM
(nmaBieHue, oOyTIIMBaHUE U
TOpEHHeE).
Teopust cTpoeHUsI OpraHUYECKUX COCAMHEHUN A.
M. byrneposa, e€ ocHOBHBIE ON0XKEHUS. CTpyK- .
Poccuinckan snek-
TypHbIe (POPMYJIBI OPraHUYECKUX BeliecTs. ['omo- MoenMpoBaHie MOJIEKYJT Op-
2. 1 TPOHHaA WKoNA
JIOTHS, U30MEPHS. XMUMHUYECKas CBA3b B OpraHuye- FaHUIECKUX BEIIECTB,
https://resh.edu.ru
CKMX COCIMHEHUSX — OJJMHAPHBIE U KPATHBIE CBSI-
3U.
[IpencraBnenue o knaccuuKay OpraHUIECKIX Poccwiickan anek-
3. | BemecTtB. HomenknaTypa (cucremaruyeckas) u 1 TPOHHaA WKoNA
TpUBHUAJIbHBIC Ha3BAHUSI OPTaHHMYECKUX BEIIECTB https://resh.edu.ru
4, AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHI 1 JIEBOJIOPOJIOB H TAJOT€HOIPO- TPOHHaA WKoNa
pAL M3BOJIHBIX, https://resh.edu.ru
ITudposas naboparopus: uc-
. Poccuiickas anek-
MertaH 1 5TaH — TPOCTEHIIINE TPEACTABUTEIH all- CIICAOBAHHE COACPHAHHUA OKHCH
S. KAHOB 1 yriaepoa B aTMOC(EPHOM BO3- TPOHHaA WKoa
' nyxe. https://resh.edu.ru
6.  AJKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTHYECKUU 1 Poccwiickan anek-




psm.

TPOHHaA WKONA
https://resh.edu.ru

OTUJIEH U IPOIMUIEH — MPOCTENIINE NPEeCTaBUTE-
JIY JTIKEHOB: (DM3MYECKHUE U XUMUYECKUE CBOWCTBA

Poccuitckas snek-

7. (peakiuu ruApupoOBaHusl, TaIOTeHUPOBAHUS, TH/I- TPOHHanA WKoNa
paTanuu, OKUCJIECHUS U OJUMEPU3ALNHN), TIOTyde- https://resh.edu.ru
HUE U IPUMEHEHUE.
Poccuitckan anek-
Ipaxmuueckas paboma Ne I. «Ilomyuenue stue-
8. N TPOHHAA WKoNa
Ha ¥ U3y4YE€HHE €TI0 CBOMCTBY
y4 https://resh.edu.ru
Anxanuensl: OyraaueH-1,3 u mermnOyranuen-1,3: .
. ’ . ' O3HaKOMJIEHHE ¢ 00pa3aMu Poccunckas anek-
CTpPOCHHUE, BaKHEHIIIE XUMUYECKHE CBOMCTBA (pe-
9. IIaCTMAcC, Kay4yKOB U Pe3H- TPOHHaA WKoNA
akuus nonuMepusanuu). [lonmydenue cuHTeTHUYe-
HBEL, https://resh.edu.ru
CKOT'O KayuyyKa U PE3UHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMO-
JIOTUYECKHH psaa. ALICTHICH — IPOCTEUINUN IIpe- o
PAL Al p pea Poccuitckan anek-
CTaBUTEIb AJKWHOB: COCTaB, CTpOCHHE, (pu3mde-
10. . ( TPOHHAA WKoA
CKHE M XMMHYECKHE CBOMCTBA (pEaKIUU THAPUPO-
P pup https://resh.edu.ru
BaHWs, TaJIOTEHUPOBAHUS, THAPATAIIUU, TOPEHHUS),
MOJTydeHUE U IPUMEHEHUE.
Boeruncnenus no ypaBHEHHUIO XUMHUYECKOW peak-
nuu(Macchbl, 00bEMa, KOJIMYeCTBa HCXOHOTO Be- Poccuitckas anek-
11. mecTBa WK NPOAYKTA PEAKIIMH 110 U3BECTHBIM TPOHHaA WKoNa
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX https://resh.edu.ru
BEILIECTB UJTU TIPOYKTOB PEAKIIUN).
Apensl. benson: cocta, cTrpoeHue, GU3NIECKUE U
XUMHYECKHE CBOMCTBA (PEaKIUH rajJoreHHPOBAHUS .
Poccuitckan anek-
Y HUTPOBaHUS ), OJyYEHUE U TpUMEHeHue. Tony-
12. TPOHHaA WKoNa

071 cocmas, cmpoenue, usuiecKue u XumuieckKue
ceoticmea (peakyuu 2an02eHUpPOSaAHUs. U HUMPOBa-
HUs), nonyuenue u npumenerue. TOKCUYHOCTD

https://resh.edu.ru




apeHOB.

I'enernueckas cBsA3b yII€BOIOPOAOB, IPUHAIE-

Poccuiickas anek-

13. YKAIIMX K pa3JIMYHBIM KJIacCaM. TPOHHAA WKoa
https://resh.edu.ru
[IpupoHbie UICTOYHUKH YTIIeBO10pOa0B. [Ipupos-
. .. Hudposas mabopaTtopusi:
HBIN ra3 u nomyTHeie HedTsHbIC Ta3bl. HedTh u e
MOHHMTOPHHT COEPKAHUSI y
npoucxoxaenue. CrocoObl nepepaboTku HedTu: Poccuiickan anek-
. KHCJIOPOJIa M ¥ OKUCH yTJIe-
14. mneperonka, KpeKHHI (TEpMHUYECKHH, KaTalUTHYe- TPOHHasA WKoNA
. polia B aTMOC(epHOM BO3IY-
ckuit), muponu3. IIpoaykrsl nepepaboTku HedTH, https://resh.edu.ru
Xe. O3HaKOMJIEHHE C KOJIJIeK-
WX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
N musiMu «Hedtb» 1 «YTomby,
KameHHbI#1 yroib 1 NpoIyKThl €ro nepepadboTKy.
Poccuiickan anek-
15. | KameHHBI#1 yroib 1 NPOIyKTHI €ro nepepaboTKu. TPOHHAA WKO/A
https://resh.edu.ru
Poccuiickan anek-
Konmponvnaa pabomalNel 1o pazneny «YrieBo-
16. TPOHHanA WKoNa
TOPOIBI
p https://resh.edu.ru
Kucaopoacoaep:kamme oprannyeckue coeau-
JlaboparopHnas pabora
HEHMSI. .
«O3HaKOMIIEHHE CO CBOM-
[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHOT U
CTBaMH STHJIOBOTO CIIMPTa» .
ATaHOJ: CTpOCHUE, GUZNIECKUE U XUMUYECKHE 1IpOBE/ICHIE, HAGMIOCHHE 1 Poccuiickan anek-
17. | cBoiicTBa (peakuu c aKTUBHBIMU METaJlJIaMH, Ta- OTICAHHE AeMOHCTPALMOHHBIX TPOHHaA WKoNa
JIOT€HOBOJIOPOIaMH, TOPEHHE), TpUMeHeHne. Bo- OTBITOB: TOPEHHE CIIUPTOB, Ka- https://resh.edu.ru
JIOPOJIHBIE CBSI3U MEKY MOJIEKYJIaMH CIIUPTOB. HCCTBCHHBIC PCAKIIMH O/IHO-
. AQTOMHBIX CITUPTOB (OKHCICHUE
JleiicTBrE MeTaHOJIa U ATAHOJIAa HA OPTaHU3M YeJlo-
stanona okcumom meau(ll)),
BEKa.
MHOT0aTOMHBIE CITUPTHI. DTUICHTIINKOND U TIIHIEPHH: JlaGoparopnas pabota
CTpoeHHe, (PU3UUecKre U XUMHUIECKHE CBOMCTBA (B3au- «O3HaKOMJIEHUE CO CBOM- Poccuitckan anek-
18. | MozeticTBHE CO IMIETOYHBIMI METAJIJIAMH, KaueCTBEHHAS TPOHHanA WKoNa

peaxiusi Ha MHOTOaTOMHBIE cTIAPTHI). JleficTBue Ha op-
raHu3M 4esioBeka. l[IpuMeHeHue TIiMuepuHa W 3TU-

CTBaMH TJIMLIEPUHAY MPOBE-
JieHue, HaOJII0IeHNE U OIKca-
HHUC )IeMOHCTpaLII/IOHHI)IX OIIbI-

https://resh.edu.ru



JICHIJIMKOJIA.

@eHoI: CTPOCHHE MOJICKYJIbI, (PU3MYECKHE U XU-

TOB: KAYECTBEHHBIX PEaKIHi
MHOTOATOMHBIX CIIUPTOB (B3au-
MOJIEUCTBHE IJIUIIEPUHA C THI-
pokcumom meau(ll))

Poccuitckas snek-

19. mwmyeckue cporictBa. TokcumunocTh (enoma. Ipu- TPOHHAA WKoA
MEHEHHe (eHoIa. https://resh.edu.ru
Anbneruabl U kemoHnvl. DopManbIeru, aneTaib- JIP «IIpoBe/ieHue, HAGTIOICHUE 1
NeTUJ: CTpOoeHUe, (PUINYCCKUE U XHUMHYCCKUE OMHCAHHUC NCMOHCTPAllHOHHEIX Poccwuiickas anek-

o OIIBITOB: KAYCCTBEHHBIC pEAKIIUN
20. cBolicTBa (peaKIy OKUCICHUS U BOCCTAHOBJICHUS, TPOHHasA WKona
anpJIeruaoB (OKHCICHHE aMMHaY-
KaueCTBEHHbIC PEAKIIMH), TOTy4YeHUE U MPUMEHe- HBIM pacTBOpoM okcuza cepebpa(l) https://resh.edu.ru
HHUeE. u ruapokcugom memu(l1)
OAHOOCHOBHBIE NpeeNbHBIE KAPOOHOBBIE KUCIIO-
Tbl. MypaBbHUHAs U YKCYCHAsI KUCJIOTBI: CTPOCHHUE, Poccwiickan anek-

21. ¢usmveckrue U XMMHYECKHE CBOMCTBA (CBOICTBA, TPOHHasA WKona
o01mue s Ki1acca KUCIIOT, peakiust dSTepuduka- https://resh.edu.ru
1IUN), TIOJIYYCHHUE U IPUMEHEHHUE.

. Poccwuiickas anek-
Ipakxmuueckas paboma Ne 2. «CBoHCTBa pacTBOpa
22. N TPOHHa#A WKoNa
CYCHOM KHCJIOTBI»
yeY https://resh.edu.ru
Poccuiickan anek-
CreapuHOBas U 0JICMHOBAsI KUCIOTHI, KaK Mpei-
23. TPOHHaA WKoNa
CTaBUTENHU BBICIIUX KApOOHOBBIX KUCIOT.
https://resh.edu.ru
JlaboparopHnas pabora o
M3YYCHHIO CBOUCTB MBbLJIA. Poccuitckan anek-
Mpbuta Kak coJIM BBICITUX KapOOHOBBIX KUCIIOT, UX
24, . Ludposas naboparopusi: TPOHHaA WKoNa
MOIOIIIEE ICHCTBHE N
BIIMSHUE KE€CTKON BOIBI HA https://resh.edu.ru
MBLJIO.
Poccuiickan anek-
Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX
25. TPOHHanA WKoNa

KHUCIIOT. FI/II[pOJ'II/B CJIOXKHBIX B(I)I/IpOB.

https://resh.edu.ru




Kupsr: ruaponus, npuMeHeHne, OnooruuecKas

Poccuitckas snek-

26. JIP «CBoi#icTBa KHPOB» TPOHHasA WKona
POJIE HHpOB https://resh.edu.ru
VYrneBoabl: cocTaB, KiaccH(UKANMs YTICBOJIOB
(MOHO-, mu- U monucaxapuabl). ['Jroko3a — mpo-

CTEHIIMI MOHOCAaXapHua: OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (PU3MYECKUE U XUMHYECKHE CBONCTBA PoCCHiicKas aeK-

97 (B3aumopericteue ¢ ruapokcuaom meau(ll), oxuc- TPOHHaR WKONG
JICHHE aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l), https://resh.edu.ru
BOCCTAaHOBJICHUE, OPOKEHHUE TIIIOKO3BI), HAXOXKJIe-

HUE B TpHpOJE, NPUMEHEHUE, OWOJIOTHYECKas
posb. @otocunTe3. OpykTO3a Kak U30MEp TIIFOKO-
3BI.
JIP «CBoiicTBa yrieBoioB»
Kpaxman u 1nemnono3a Kak NpUpOJIHBIC MOJHME- NpOBe/IcHH e, HAGIIOCHNE 1 POCCHIICKAR SneK-
og. Pl Crpoenue kpaxmaiia u 1esuU1t0s103b1. Ouznye- ONHMCaHKe IEMOHCTPAIIMOHHBIX TDOHHaA WKON3
CKHE U XMMHYECKHE CBOWCTBa Kpaxmaia (TUIpo- OIIBITOB. Ka‘IeSTBeHHHe pcak- https://resh.edu.ru
JIN3, KAYECTBECHHAS PEAKIIHSI C HOJIOM). UK B3aMMOJICHCTBUEC Kpaxmaiia
¢ osiom),
Koumponsnasa pabomaNe2 no pazneny «Kucno- Poccuitckan anek-

29. TPOHHaA WKoNa
pOCOAEpKALNE OPTAHUYECKHUE COSTMHEHUS» https://resh.edu.ru
A3oTcoaepikalme OpraHudecKue coeJMHeHus. Poccuiickan anek-

30. AMMHBI: METUJIAMUH U aHUIUH. CTpoeHue, CBOM- TPOHHaA WKoNa
CTBA U IPUMEHEHHUE. https://resh.edu.ru
AMMHOKHUCIIOTBI KaKk aM(OTepHbIE OpTraHUYECKUE PoCCUiicKas aeK-
coequHeHusl. DU3UYECKHE U XUMHYECKUE CBOM-

31. TPOHHaA WKoNa
CTBa aMHHOKHCIIOT (Ha mpuMepe TauiuHa). buomno- https://resh.edu.ru
THYECKOE 3HaYCHHEe aMUHOKHUCIOT. [lenTuan.

Benku Kak MPUPOHBIE BHICOKOMOJIEKYIISIPHBIE CO- JIP: rabmoperue u ommcarue Poccuiickan anek-

32. enunenus. [lepBudYHAs, BTOPHYHAS W TPETHIHAS AACMOTCTPAIIOHHBIX OITOB: TPOHHAA WKoa

CTpyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa Oel-

JAcHaTypanusa OeIIKOB npu
HarpeBaHuu, IBETHLIC PEAKIINU

https://resh.edu.ru




KOB: THUIPOJU3, JACHATypallus, KaueCTBCHHBIC pe-
aKI[UU Ha OCJIKH.

BricokomosieKyJIsSIpHBbIE COeIMHEHUS].

OCHOBHBIE TIOHSTHS XUMHH BRICOKOMOJICKYJISIPHBIX
33. | coeamHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEITHSSI MOJIC-
KyJISIpHasl Macca.

OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIP-
34.  HBIX COCIMHEHUHN — MOJMMEPU3ALUS U MTOJTUKOH-
nencanus. [TmacTtMaccel, Kayqyku, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

OEJIKOB.

03HaKOMJIEHHE ¢ 00pa3maMu
MPUPOHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

Poccuiickas anek-
TPOHHasA LKONa
https://resh.edu.ru

Poccuiickas anek-
TPOHHasA LKONa
https://resh.edu.ru



11 KJIACC

KoanuecTBo yacos.

DJIeKTPOHHBIE U (-

Ne
/ Tema ypoxa. B KoHTpoJibHbBIE IMpakTuueckue JKcnepuMeHT poBbIe 00pa3oBa-
/1 cero
padoThI padoTsI TeIbHBIE PECypPChl
Teoperudeckne 0CHOBbI XUMMH.
Xumuueckuit anemMeHT. AtoM. SAnpo aroma,
M30TOIBI. DIIEKTPOHHAS 000JI09Ka. DHepre- .
Poccuitckas anek-
TUYECKHE YPOBHH, IOJTYyPOBHH. ATOMHBIE Op-
1. 1 TPOHHaA WKona
ouranu, S-, p-, d- snemenTsl. OCOOEHHOCTH
https://resh.edu.ru
pacrpeiesieHus 3JISKTPOHOB 1O OpOUTAISIM B
aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHO-
JIOB. DJIEKTPOHHAs! KOH(UTYpallUsi aTOMOB.
[Tepuonuueckuii 3akoH u Ilepronnueckas cu-
cTeMa XUMHYECKUX djieMeHToB /. . Menaene- .
Poccuinckas anek-
eBa. Cs3p nepuoanueckoro 3akona u Ilepuo-
2. N 1 TPOHHanA WKona
JTIAYECKON CUCTEMBl XUMHYECKUX 3JIEMEHTOB JI.
N . https://resh.edu.ru
N. MengaeneeBa ¢ COBpEMEHHON TEOpUEH CTPO-
€HHUS aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYE-
CKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U Poccuitckas anek-
3. | CIOXHBIX BEUIECTB MO IPYIIAM U IIEPUOAAM. 1 TPOHHasA WKoMa
3HavYeHHE NePUOJUIYECKOTO 3aKOHA B PA3BUTUU https://resh.edu.ru
HayKHU.
Crtpoenue BelecTBa. XMMUYECKas CBA3b. Bubl
XUMHUYECKOH CBSI3U (KOBAJICHTHAsI HEMOJISIPHAS .
Poccumnckas anek-
Y TIOJISIpHAsL, UIOHHAs, MeTajuinueckas ). Mexa- W3yueHne Moeneii KpH-
4, 1 TPOHHaA WKoNa

HU3MBI 00pa30BaHUs KOBAJICHTHONW XMMHUYECKOM
cBs131 (OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIH).

Bonopoanas cBs3b.

CTAJIMYECKUX PELIETOK,

https://resh.edu.ru




Banentnocts. DnekrpoorpunarenbHocTh. CTe-
NIeHb OKUCIICHUS. VIOHBI: KATHOHBI M aHUOHBI.
BemiectBa MOJNEKYISIPHOTO W HEMOJICKYIISIP-

Poccuiickana anek-

5. HOro CTpOeHHUs. 3aKOH TIOCTOSIHCTBA COCTaBa TPOHHaA WKONa
BeIEeCTBA. TUIBI KPUCTAJUIMYECKUX PELIETOK. https://resh.edu.ru
3aBHCUMOCTb CBOWMCTBA BEILECTB OT THUIIA KpPH-

CTaJUTMYECKON PEIIETKH.
[Tonsitue o mucnepcHbix cuctemax. VctuHHbIe Poccuiickan anek-

6. ¥ KOJUIOMTHBIC PAacTBOPHL. MaccoBasi JIOJis Be- TPOHHAA WKoNa
IIECTBA B PACTBOPE. https://resh.edu.ru
Knaccudukanusa u HoMEHKIIaTypa HeOpraHuyie- Poccuiickan anek-

7. | CKuX coequHeHui. ['eHeTnueckas CBsA3b HEOP- TPOHHaA LWKoNa
FaHWYECKUX BEIIECTB, Pa3IUYHbIX KIaCCOB. https://resh.edu.ru
Kiaccudukanms XuMruIecKuX peakiyi B HEOp-

FaHUYECKON U OpraHMYeCKON XUMHUU. 3aKOH Poccuitckas anek-

8.  coxpaHEeHHS MacChl BEIIECTB; 3aKOH COXpaHe- TPOHHAA WKoNa
HUS U TIPEBPAIICHUS YIHEPTUU TTPH XUMHUUECKHUX https://resh.edu.ru
peaKIusX.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX peak- o
o .. Poccumckan anek-
LU, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
9. . TPOHHAaA WKoNa
pacy€Thl C MCIMOIB30BAHUEM TOHITHS «Macco-
https://resh.edu.ru
Basi J0JI BEIIECTBAY.
HaoOmronenue n onvcanne
. JACMOHCTPAIIMOHHBIX U JIad-
CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3- GOPATOPHBIX OMKITOB (pas3-
TugHBIX (GakTopoB. OOpaTUMBbIE peakiuu. XH- JI0XKEHHE TIEPOKCHA BOJIO- Poccuiickas anek-
10. mwuyeckoe paBHOBecue. DaKTOpBI, BIHSIOLINEC poJia B PUCYTCTBUM KaTa- TPOHHAA WKoNa

Ha COCTOSSHUE XUMHYECKOTO pPABHOBECHS.
[Tpunnun Jle larense.

JM3aTOpa, OTPEICICHUE
CpelIbl PaCTBOPOB BEIIECTB C
MTOMOIIBIO YHUBEPCATBLHOTO
nHAWKaTopa, p€akiuuu nHOH-

https://resh.edu.ru




HOTO O0OMEHa),

Ilpakmuueckas paboma Ne [. «BnusHue pas-

Poccuinckas anek-

11. nuyHBIX (PaKTOpPOB HA CKOPOCTh XUMHUUYECKOU TPOHHasA WKona
peaKuumn https://resh.edu.ru
Dnektponutrueckas auccounanus. [lonsrue o
BOZOpPOJHOM IoKazarene (PH) pactsopa. Poccuiickan anek-

12. CunbHbIe U ciabble JIEKTPOIUTHL. Peakiuu TPOHHasA WKoNa
HOHHOTO OOMeHa. ['maponn3 opraHuvYecKux 1 https://resh.edu.ru
HEOPraHUYECKHUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. Poccuiickan anekx-

13. Tlonsatue 00 3IEKTPOIM3E PACIIIABOB U PaCTBO- TPOHHasA WwKona
pOB cosen https://resh.edu.ru

Poccuiickas anek-
Koumponvnasa paboma Nel 1o pazgeny «Teo-
14. TPOHHaA WKoNa
pPETHYECKHE OCHOBBI XUMHUH)
https://resh.edu.ru
Heopranuueckasi Xummusi.
Merasisl. [Tonoxenune meramuios B Ilepuonu- .
N PoccuiicKan anekx-
15 YeCKOM cucTteMe XuMu4eckux saeMenToB Jl. U. Uzyuenue komnekuu «Me-
: TPOHHAA WKoa
MenpeneeBa. OCOOEHHOCTH CTPOCHHUS IJIEK- TaJIIbI U CILIABBDY,
https://resh.edu.ru
TPOHHBIX 000JI04€K aTOMOB MeTaioB. O0mIue
(u3nyeckre cBOMCTBa METAIJIOB.
CniaBbl METaLIOB. DIEKTPOXUMUYECKUN P Poccuiickas anek-

16. Hanps KeHHUI METaIOB. TPOHHasA WKona
OO1u1re crocoObl MOTYyYEHHUS METALIOB. https://resh.edu.ru
X . . HaOmronenue n onncanne

WMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJVIOB i .
. . . . . JACMOHCTPAITMOHHBIX U Jia POCCMMCKaﬂ 3/EeK-
(HaTpuil, Kanui, KanbIHii, MATHUA, AJTFOMUHH ) GOPATOPHBIX OMBITOB (B3aH-
17. TPOHHaA WKoMa

U UX coeauHeHui. [lpumenenne Meranios B
OBITY M TEXHUKE.

MO/JIEHCTBHE TUPOKCUIA
aJIOMHUHHUS C pacTBOpaMu
KHUCJIOT U 1IeJIoueH, Kaue-

https://resh.edu.ru




CTBEHHBIC PEaKIMi Ha KaTH-
OHBI METAILIOB).

XHUMHYECKHE CBOMCTBA XPOMA, MEIU U UX CO-

Poccuiickas anek-

18. . TPOHHanA WKona
eIMHEHHIA.
https://resh.edu.ru
. Poccuiickas anek-
XuMHYECKHE CBOMCTBA LIMHKA, KeJle3a U UX CO-
19. . TPOHHaA WKoNa
eIMHEHHIA.
https://resh.edu.ru
Poccuinckas anek-
Ilpaxmuueckas paboma Ne 2. "Pemenue sKc-
20. " TPOHHaA WKona
MePUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauibiy
https://resh.edu.ru
Hewmeramisl, ux monoxenue B [lepruoauueckoit Hsyuenue obpasuios HgMe' Poccuiickan anek-
TaJlJI0OB, LI OBas J1aoopa-
21. cucreme xumuueckux snemenToB J[. . Men- L P TPOHHaA WKoNA
TOPUSL: U3YUEHHUE IEKTPO-
fie7ieeBa M 0COOEHHOCTH CTPOEHUS aTOMOB. IPOBOMMOCTH METAIIIOR https://resh.edu.ru
Pu3nyecKue CBOMCTBA HEMETALIOB. AJUIOTPO- Poccuiickan anek-
22. mnHs HEMETAUIOB (Ha MpUMepe KUCIIOpoa, ce- TPOHHaA WKoNa
pH1, pochopa u yrieponaa) https://resh.edu.ru
. Poccuiickas anek-
XUMHYECKHE CBOICTBA TAJIOTC€HOB, CEPhI U UX
23. . TPOHHanA WKona
COCIMHEHMUIA.
https://resh.edu.ru
. Poccuitckan anek-
XuMudecKkue cBOKMCTBa a30Ta, (hocodpa u ux
24, . TPOHHasA WKoMa
COCIMHEHH.
https://resh.edu.ru
. Poccuitckan anek-
XUMHYECKHE CBOMCTBA yriaepoa, KpEMHUS 1
25. . TPOHHasA WKona
HUX COCTUHEHUMN.
https://resh.edu.ru
. Poccuitckan anek-
[IpuMeHeHne Ba)XKHEUIIUX HEMETAIIOB U UX
26. TPOHHaA WKoMa

COE€INUHEHUN.

https://resh.edu.ru




O0001menre U cucTeMaTH3alys 3HaHUH 110 Te-
Me «Hemeramiely. PacuéTel Maccel BelecTna
WK 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OJTHOTO M3

Poccuiickan anek-

27. . TPOHHaA WKoNa
aCTBYIOIIMX B PEaKIIUH BEIIECCTB, PACUETHI
yi y -~ p P https://resh.edu.ru
Macchl (00bEMa, KOJIMYeCTBa BELIECTBA) IIPO-
JYKTOB PEAKIUU, €CJIM OJHO U3 BEIIECTB UMEET
MIPUMECH.
Ilpaxmuueckas paboma Ne 3. «PelieHue sKc- Poccuiickan anek-
28. mnepuMeHTANbHBIX 3a1a4 1o Teme "Hemerain- TPOHHAA WKoa
JIBI"» https://resh.edu.ru
Poccuinckan anek-
Koumponvnas paboma Ne2 1o remam «Me-
29. TPOHHaA WKoNa
Tamae» U «Hemeraminy
https://resh.edu.ru
Poccuiickas anek-
Heoprannueckue u opraHn4eckue KUCIOTHI.
30. TPOHHAaA WKoNa
Heoprannueckrie 1 OpraHM4ecKue OCHOBAHMS
https://resh.edu.ru
AMdoTepHbIe HEOPTaHUYECKUE U OpraHrye- PoccuiicKas anek-
31. ckue coenuHenus. I 'eneTnyeckas CBsI3b HEOP- TPOHHasA WKona
TaHWYECKUX U OPTaHUYECKUX BEIIECTB https://resh.edu.ru
XuMuUS U )KU3Hb.
Ponp xumMun B 00ecieueHUU SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, Lludposas 1abopaTopus:
pa3BuTuu MeauuHbl. [IoHATHE O HAYYHBIX Me- U3y4YeHHUEe 3arpsi3HEHHS Poccuitckas anek-
32. Tojax Mo3HaHMS BEUIECTB U XMMUYECKUX peak- MOBEPXHOCTHBIX BOJ U TPOHHaA WKoMa

107178

[IpencraBienust 06 OOIMIMX HAYIHBIX TPUHIIH-
Max MPOMBIIUIEHHOTO MOTYyYE€HHS BAKHEHIITNX
BCIIIECTB.

ITIOYBBI HUTPAT- U XJIOPUI-
HMOHaMH.

https://resh.edu.ru




UYesioBek B MHUpE BEILECTB U MATEPUATIOB: BaXK-
HEHIINe CTPOUTEIbHBIE MaTepuaibl, KOHCTPYK-
LIMOHHbIE MaTepHalbl, KPAacku, CTEKJIO, Kepa-

udposas madbopaTopus:

Poccuinckas anek-

33. 1 TPOHHaA WKoNa
MHKA, MaTepUaabl IS DJIEKTPOHUKH, HAaHOMAa- aHaJIN3 TOYBBL.
’ P p ’ https://resh.edu.ru
TEpUAJIbI, OPraHMYECKUE U MUHEPAJIbHBIC Y100-
peHus.
XuMUs ¥ 3710pOBbE YEIOBEKA: IPAaBUiIa UCIIOJb- .
Poccuiickas anek-
30BaHUA JIEKaPCTBEHHBIX MIPEINAapaToB, [IpaBUIIa
34. p perap - 1P 1 TPOHHaA WKoAa
0€30MMacCHOI0 HCIIOJIb30BAHUS IIperapaToB Obl-
o N https://resh.edu.ru
TOBOM XMMUU B IIOBCEIHEBHON KU3HH.
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 34

ME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. T'abpuensa O.C. Yuebnuk Xumus, 10 kinacc, M. [Ipocsemenune, 2019

2. T'abpuensu O.C. Yueonnk Xumus, 11 kmace, M. IIpocBemenue, 2020

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Ocropymos U.I' T'a6puensn O.C. HacronbHas kuura as yuutens 10 knace, M. Ipocse-
menue, 2005

2. I"a6puensin O.C. Hacronbnas kaura ans yuutens 11 knace, M. Ipocsemenune, 2007

3. Xopakos 10.B. COopHuk 3a1a4 u ynpaxseHuit no xumuu, M.IIpocsemenue, 2000

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas 3exTponHasi mkouia https://resh.edu.ru
Enunas xo/uieknust mugpoBbIx 06pa3oBaresbHBIX pecypeos http://school-collection.edu.ru
®enepabHblii HeHTP HHPOPMALMOHHO-00pa3oBaTebHbIX pecypcos (PLIVIOP)

http://fcior.edu.ru

http://college.ru/himiy






