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MOSACHUTEJBbHASA 3AITUCKA

IIporpamma nmo XuMuM Ha ypoOBHE CpeAHEro odmiero obpasoBaHus pa3zpaboTaHa Ha ocHOBe PenepanbHOTO
3akoHa oT 29.12.2012 No 273-®3 «O6 obpazoBanmu B Poccuiickoit @enepamum», TpeOOBaHMA K pe3yibTaTam
ocBoeHHs (emepambHON 00pa3oBaTenbHOM IporpaMmbel cpenHero obmero obpazoBanmsa (POII COO),
mpeAcTaBiIeHHBIX B DenepanbHOM rocynapcTBeHHOM oOpasoBatensHoM craHmapre COO, ¢ yuérom Konnemmmn
mpenogaBaHug ydeOHOro mpeamera «XWMHS» B 00pa3oBaTeNbHBIX OpraHm3amisix Poccmiickoit ®Deneparnmy,
pealn3yIoNMX OCHOBHBIE 00pa3oBaTeNbHBIE IPOTPAMMBI, M OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuor a0 2025 rona» (Pacnopsbxenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3paboTKe MPOTPaMMBI 10 XHMHH, K OIPEISIICHHIO OOIIeH CTpaTerHu O0y4eHHs,
BOCITIMTAHUS U Pa3BUTHA 00YUAIOMIUXCS CPEICTBAMH YIeOHOTO npeamera «Xumis» 1 10—11 xmaccoB Ha 6a30BoM
ypOBHE cocTaBwiIM KoHIenTyaidbHble noJjiokeHus GPI'OC COO o B3auMOOOYCIOBICHHOCTH IieNel, COlepiKaHusl,
pe3ysIbTaToB 00Y4EHHS ¥ TPEOOBaHUII K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB.

Xumndeckoe oOpa3oBaHHE, MOMYYaeMOE BBITYCKHHKAMH OOIIE00pa30BaTENbHONW OpPTraHU3ALUH, SBISICTCS
HEOThEMJIEMOW 4YacThlo HX o0OpasoBaHHOCTH. OHO CIYXHT 3aBEpLIAIONIMM O3TalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBHIX LEHHOCTEH, NPUCYIIUX LEJIOCTHOH CHCTEME XHMHYECKOTO
o0pa3oBaHuA. DTH IIEHHOCTH KacaloTcs MO3HAHMS 3aKOHOB IPHUPOJbI, (JOPMHPOBAHMS MHUPOBO33PEHUS M 0OmIeH
KyJIbTYpBI YEJIOBEKA, a TAKKE PKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO M IIPUPOIHOM Ccperie.
Peanusyercs xumudeckoe oOpa3oBaHUE OOYYAIONIUXCSA HA YPOBHE CpEAHEro oO0IIero oOpa3oBaHUs CPEACTBAMU
yueOHOTrO TpeaMeTa «XHMUs», COAEPKAHWE M IMOCTPOCHHE KOTOPOTO OMNPENENICHbI B IPOrPaMMe IO XHMHH C
yuéToM cremudpuKA HayKW XMMHH, ¢€ 3Ha4CHUS B MO3HAHWW NPHPOABI M B MaTEpHaIbHON XM3HM OOILIECTBa, a
TaKke ¢ y4€TOM OOLIMX Lieied M NMPHUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
oOmiero o6pazoBanus B Poccuiickoit deneparyu.

XUMHS Kak 3JIEMEHT CHCTEMbI E€CTECTBEHHBIX HayK WUTPaeT O0COOYI0 pOJib B COBPEMEHHOW IMBHIIM3AINH, B
CO3JJaHUM HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOH BKJaJ B (DOPMHpOBaHHE PalMOHAIBHOTO
HaY4YHOTO MBIIUICHHS, B CO3JJaHHE [EJIOCTHOTO MPEICTABICHH 00 OKpYy>KaroIlleM MUpe Kak O €TUHCTBE MIPUPOIBI U
YeJIoBeKa, KOTopoe (GOpMHUPYETCS B XUMHUH Ha OCHOBE NMOHMMAaHMS BEIIECTBCHHOTO COCTaBa OKPY’KAIOIETO MHpa,
OCO3HaHHS B3aMOCBS3H MEXly CTPOCHHEM BEIECTB, HX CBOWCTBAMH M BO3MOXKHBIMH 00JIACTSMH MPUMEHCHHS.

Tecno BSaHMOﬂeﬁCTByX C JpyrumMm €CTCCTBCHHBIMU HayKaMH, XUMHUA CTalia HEOThEMJIEMON 4YacCThIO
MHPOBOH KyJbTYypbl, HEOOXOJVMBIM YCIOBHEM YCIEIIHOTO TpyAa M OJKM3HM KaXAOTO tWICHA OOIIecTBa.
CoBpeMeHHasi XMMUs Kak HayKa CO3WaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTHMH HampaBiieHa HA peIICHHe
rI00AIBHBIX  MPOOJEM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHCBOM, JHEPreTHUCCKOW, MHUIIECBOM,
9KOJIOTHYECKON O€30IaCHOCTH M OXPAHBI 3/I0POBbSL.

B cooTBeTcTBHYM ¢ O0IMMH LENSMH M MIPUHIMIIAMU CPEAHETO 001Iero 00pa3oBaHusl COEepKaHUE TIpeIMeTa
«Xumusi» (10—11 xmacchl, 6a30BbI YpOBEHb U3YUEHHUsSI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO
MOJIrOTOBKY OOYYaroIUXCs, HEOOXOMUMYIO UM ISl BBIPAOOTKH MHPOBO33PCHUYCCKHX OPHUCHTHUPOB, YCICIIHOTO
BKJIIOUYCHUS! B JKM3Hb COLIMYMa, IIPOJOJDKEHHsS OOpa3oBaHUs B pPa3IMYHBIX OOJIACTAX, HE CBS3aHHBIX
HETIOCPECTBEHHO C XMMHUEH.

CoCTaBISIOINME TIpeaMeTa «XUMIS ABISIOTCS 06a30BbIe Kypchl — «Opranudeckas XxuMmusa» u «OOmas u
HCOpraHnudeCckKasa XuMHA», OCHOBHBIM KOMIIOHCHTOM COJICPKAaHUSA KOTOPBLIX ABJIAKOTCA OCHOBBI 06a3oBoii HayKU:
crcTeMa 3HaHUH 10 HEOPraHWYEeCKO XMMHUM (C BKIIOUCHHEM 3HAHWH M3 OOIIel XUMHH) U OPraHHYECKOH XMMUH.
®opMHpOBaHHE JTAaHHON CHCTEMBl 3HAHWH MPU H3yUEHHH IIpeaMeTa oO0ecredrBaeT BO3MOXHOCTh PacCMOTPEHHUS
BCEr0 MHOT000pa3usi BENIECTB HA OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUH XUMHH.

Crpyktypa copepkaHusi KypcoB — «OpraHmdeckass xumus» u «OOmas M HEOpraHWYecKas XUMHI»
chopMupoBaHa B MPOTrpaMMe 0 XMMHHM Ha OCHOBE CHCTEMHOTO IOJXOJa K HM3y4YeHHIO y4eOHOro Marepuaia u
00ycII0BIeHa HCTOPUUECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHWHA Ha ONMpPENEeNEHHBIX TEOPETHYECKNX YPOBHIX. Tak, B
Kypce OpraHMYecKOH XHMMHHM BELIECTBAa pPacCMaTPUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPHUH CTPOCHUS
OPTaHUYECKUX COSIMHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXMMHUYECKHX W DJICKTPOHHBIX IPEICTABICHUH O CTPOCHHH
BemecTB. CBeneHNst 00 M3y4aeMBIX B Kypce BEIIECTBaX HAlOTCA B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIIOXKHBIX
OmoJTIOTHYeCKN aKTUBHBIX COCTUHEHHH. B Kypce opranmdeckolf XMMUM MOIYydYalOT pa3BHTHE chopMUpOBaHHBIC Ha
YPOBHE OCHOBHOTO o00mIero oOpa3oBaHWs I€pBOHAYalbHBIE NPEJICTABICHHS O XHMHUYECKOH  CBs3W,
KHaCCI/Iq)I/IKaHI/IOHHBIX IMpU3HaKax BEOICCTB, 3aBUCHMOCTHU CBOICTB BEIIECTB OT HUX CTPOCHUA, O XUMHYECKON
peaxuun.

[Tox HOBBIM yTJIOM 3pEHUs B IpeAMETe «XUMUs» 0a30BOT0 YPOBHS paccMaTpHBAaeTCsl M3YUEHHBIH Ha ypOBHE
OCHOBHOTO 00miero o0pa3oBaHHMs TEOPETHYECKHH Marephan M (DAaKTOJIOTMYECKHE CBEIEHHMS O BEIIECTBAX H



XUMHUUYECKON peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HEOpraHuMdyecKas XHUMUS» 00 ydJarolmIMCs
MPENOCTABISAETCS BO3MOYKHOCTH OCO3HAaTh 3HAYCHHE IEPUOJMYECKOTO 33aKOHA C OOIIETEOPETHUECKUX W
METOJIOJOTUYECKHX MO3HULIUH, TITy0Xe NOHITh HCTOPHYECKOe U3MEHEeHNe (PyHKIMIT 3TOTo 3aKOHA — OT 0000IIaroIei
JI0 OOBSICHSIIOIIEH U TPOTHO3HUPYIOILEH.

Envnas cuctema 3HaHUM O BaXKHEMINMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAaX M INPHUMEHEHHUH, a
TAaK)K€ 0 XMMHUYECKHX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMs AOMoJHsAeTcs B Kypcax 10 u 11
KJIACCOB JIEMEHTAMHU COJEPKaHMs, MMEIOUIMMU KYyJIbTYPOJIOTMYECKUN W NPHUKIAJHON XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHMUMAHHIO B3aUMOCBS3H XUMHHU C APYTHMMH HayKaMH, PacKpBIBAIOT €€ POJIb B MTO3HABATENbHON H
MPaKTHIECKON NESITEIPHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBXKEHHMS K TIPOIIECCY TBOPUECTBA B 00IaCTH
TEOPUH U TPAKTHYECKUX TNPHIOKEHUH XUMHUH, ITOMOTAlOT BBIIYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMMBIX MPpoOJIeMax, CBI3aHHbBIX C XMMHEH, KpUTUYECKH OCMBICINBATh HH(QOPMALUIO U IPUMEHSTh €€
JUId TIOTIOJIHEHMs 3HAHUM, PEIICHUS HHTEINIEKTYalbHBIX U SKCIIEPHMEHTAIBHBIX HCCIENOBAaTENbCKUX 3a1ad. B
LIEJIOM coziepKaHie y4eOHOro npeaMeTa « XMMHs» JaHHOTO YPOBHS U3y4YEHUsI ODUEHTHPOBAHO HA ()OPMHUPOBAHHE Yy
00y4Jaromuxcsi MHUPOBO33PEHUECKON OCHOBBI Il MOHMMaHMs (ritocodckux Haed, TaKMX KaK: MaTepHajIbHOE
€INHCTBO HEOPTaHWYECKOTO M OPTraHWYEeCKOro MHpa, OOYyCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOCHHUEM, NTO3HABAEMOCTb MTPUPOJHBIX SBICHUN IMYyTEM SKCIIEPUMEHTA U PEIIEHHS IPOTUBOPEYUM MEXITy HOBBIMU
(baKTaMI/I U TCOPCTUUCCKUMU TPECANOCHIIIKAMH, OCO3HAHUE POJM XUMUHN B PCHICHUHN SKOJOTHYCCKUX np06neM, a
TaKoKe MPobIIeM cOepEeKEHNS SHEPTETHIECKUX PECYPCOB, CHIPBS, CO3JaHMUS HOBBIX TEXHOJIOTHI N MAaTEPHAIOB.

B mane pemenust 3agad BOCIIMTaHUS, Pa3BUTHS M COLMAIM3AIMN O0YYAOIINXCS TIPHHATHIE TPOTPAMMOH 110
XMUMUU TOAXOMbI K OIpPEICIICHHIO COICP)KAaHUS M IMOCTPOCHUS IIpeaMETa MPEayCMaTpPUBaOT (HOPMHUpPOBAHHE
YHHUBEPCAJIbHBIX YUCOHBIX NCHCTBUN, UMCIONUX 0a30BOE 3HAYCHHUE IS PA3JUYHBIX BUIOB JCITCIBHOCTH: PCIICHUS
npoOJieM, TMOKCKa, aHaIu3a u 00paboTky nHpopManny, HeOOXOIUMBIX ISl TPUOOPETEHHS OMBITA MPAKTUIECKON U
HCCIIeI0BATEIbCKOMN AEATeIbHOCTH, 3aHUMAIOIEH BaXXHOE MECTO B TIO3HAHUU XUMUH.

B mpakruke npernojgaBaHusi XMMHU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK M Ha ypPOBHE
cpeaHero o0mero oOpasoBaHus, MPU ONPEACICHUN COAEPKATEIHFHON XapaKTEPUCTHKN IeTel M3y4eHUs MpeaMeTa
HaIpaBJIeHUEM MEPBOCTEIICHHON 3HAYMMOCTH TPaJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB XUMUYECKOH HAYKH
Kak o00JlacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKOH JEATeNbHOCTH 4YelloBeKa W KaK OJIHOTro U3
KOMIIOHEHTOB MUPOBO KyJIbTyphl. C METOIMYECKON TOYKH 3PEHUS TaKOi MOAXO0 K ONpPeeNeHHUI0 Ieneil u3ydeHus
MpEeaMETa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUS TIaBHBIMH LIETISIMHU U3y4YEHUs TpenMera «XuMus» Ha 6a3oBoM ypoHe (10
—11 xn.) aBRSAIOTCS:

e  (OpMHpPOBAHHE CHUCTEMBl XMMHUYECKHX 3HAHMH KaK Ba)KHEHIIEH COCTaBIIIOIICH eCTeCTBEHHO-HAY4YHOH
KapTUHBI MUpa, B OCHOBE KOTOPOH JIEKAaT KIIIOYEBBIE MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBI M TEOPHU
XUMHH, OCBOGHHE fA3bIKa HAayKH, YCBOEHHE U IIOHHMMaHHE CYIIHOCTH JOCTYHHBIX 0000ImeHuit
MHUPOBO33PEHYECKOr0 XapakTepa, 03HaKOMIIEHHUE C UCTOPHUEH UX Pa3BUTHSI U CTAHOBIICHHUS;

e (opMHpOBaHHE W PAa3BHTHE NPEICTABICHHH O HAayYHbIX METOAAX IO3HAHWS BEIIECTB M XUMHYECKHX
peaxmuii, He0OXOIUMBIX IS MPHOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX
SIBJICHUHM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON U IIOBCEIHEBHOM JKU3HY;

®  pa3BUTHE YMEHHH M CIIOCOOOB JICSITENFHOCTH, CBSI3aHHBIX C HAOMIOJICHUEM M OOBSICHEHHEM XHMHYECKOTO
IKCIIEPUMEHTA, COOJIIOIEHNEM NPaBHJI 0€30I1aCHOT0 OOpAIEHHs C BEIIECTBAMH.

Hapsany c stum, conep:karenbHas XapaKTepHUCTHKa LeJed M 3a1ad U3ydeHHs IpeaMeTa B MporpaMme Io
XMMHUH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHUHM C HOBBIMH IPHOPUTETaMH B CHCTEME CpEIHEr0 oOIIero
obpazoBanusi. CerofgHs B NpENojaBaHWM XUMUU B OOJbIIEH CTENEHH OTHAETCS MPEANIOYTEHHE MPAKTHYECKOH
KOMIIOHEHTE COJIEpXKaHUsi OOy4YeHHs, OPUEHTHUPOBAaHHOW Ha IOATOTOBKY BBINNYCKHUKA 0011€00pa3oBaTebHOM
OpraHM3alli{, BIAJCIOIIEr0 He HaOOpOM 3HAaHWH, a (YHKIHOHAJIbHOH I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU M
YMEHHUSIMU aKTHUBHOT'O MOJIYYEeHUs 3HAaHUH U IPUMEHEHHS UX B PEaTbHOM XKU3HU JUIS PEILICHUS IPAKTHYECKUX 3a4a4.

B cBsi3U ¢ 3TUM NpU U3Y4YeHHUH TpeaMeTa «XUMHS» TOMUHHUPYIOIIee 3HAUCHHE TPUOOPETAIOT TaKue Meld U
3a/1a4H, KaK:

ajanranus  oOydalomuxcs K  YCJIOBHSIM  JUHAaMHYHO  Pa3BUBAIONIETOCS MHpa, (HOPMHpOBaHHUE
MHTEJUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K CamM0o00Opa30BaHHIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY
IPUHATUIO TPaMOTHBIX pemeHm‘/'I B KOHKPETHBIX J>XHW3HCHHBIX CHUTyallHMAX, CBA3aHHBIX C BCHICCTBAMH H HX
NPUMEHEHUEM;

¢opmupoBaHMEe y OOy4YarOIIMXCsl KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX KOMIIETCHIWH), HMEIOMINX
YHUBEPCATHLHOE 3HAUYCHUE JUIS PA3JINYHBIX BUIOB JIEATEIBHOCTH: PEIISHUS POo0IeM, MONCKa, aHAIn3a U 00pabOTKH
nHopManuy, HEOOXOJUMBIX ISl NIPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMaeT BaKHOE MECTO B



MO3HAHUHU XUMHH, a TaKXKe JUII OICHKH C TO3UIINH SKOJIOTHIECKOW 0e30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U
XAMHYECKHX IIPOLIECCOB Ha OPTaHM3M UYEeIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPUYECKUX CHOCOOHOCTEH 0OydaromuXxcs:
CIIOCOOHOCTH CaMOCTOSITEIbHO TNPUOOpETaTh HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBHH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMH, HCIIOIH30BATH COBPEMEHHBIC MH(DOPMAIMOHHBIE TEXHOJOTHH JJIs MOWCKA W aHANW3a Y4eOHOH u
HAYYHO-TIOMYJIAPHOH HHYOPMAIIMHA XUMHUIECKOTO CONIEPIKAHMS;

dbopMupoBaHHE ¥  pa3BUTHE Y OOYYAMONIUXCS AaCCOIMATUBHOTO W JIOTUYECKOTO  MBINUICHUS,
HaOJIOIaTeNNFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, NpH
TUTAHUPOBAHUH U TIPOBEACHUN XUMHYIECKOTO IKCTIEPHIMEHTA;

BOCIUTAHKE Y 00yJaromuXcs yOeK IEHHOCTH B TYMAHUCTUYECKOM HANIPABICHHOCTH XUMUH, €€ BAKHON pOITH
B PEIICHUU II00aJbHBIX MPOOJIEM PAMOHAIBEHOTO MPUPOIONOIH30BAHNUS, IOTIOTHEHHUS SHEPTETUICCKUAX PECYPCOB U
COXpaHEeHHS MPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXHOTO OTHOIICHHS K IPHUPONE U CBOEMY
3I0pPOBBIO, a TaKKe MPUOOPETCHHs OIbITA KCIOJIb30BAHUSA MOJIYYCHHBIX 3HAHUN ISl TPUHITUS TPAMOTHBIX
PCIICHHI B CUTYaIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

B y4e6HOM IuTaHEe CpemHero obmero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOrO YpOBHS BXOIUT B COCTaB
npeaMeTHoi obnactu «EcTecTBeHHO-HAYIHBIE IPEIMETHI».

OOmee YHCIO 4YacoB, OTBEACHHBIX Ui M3YYCHHS XHMHH, Ha 0a30BOM YpPOBHE CpEIHEro oOOIIero
oOpazoBanms, coctaBiser 68 dacos: B 10 kmacce — 34 gaca (1 gac B Hemenro), B 11 kmacce — 34 gaca (1 gac B
HEZCITIO).



COJEP KAHUE OBYUYEHUS
10 KJIACC
OPITAHUYECKASA XUMMHUS

TeopeTnueckne OCHOBBI OPraHUYECKONH XUMHUH

IIpenmeT opraHndeckol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYECHUE B TOTYYEHUH HOBBIX BEIIECTB U
MarepuanoB. Teopus CTpPOEHUs oOpraHuyeckux coeauHeHuil A. M. bytiepoBa, €€ OCHOBHBIE IOJOXKEHUS.
CrpykrypHble (OPMYJIBl OpPraHUYECKHX BeIecTB. ['OMoorus, u3omMepus. XUMHYECKash CBA3b B OpPraHHMYECKUX
COEJMHEHUSX — OJIUHAPHBIC U KPaTHBIE CBA3U.

IIpencraBnenne o kiaccuuKanuyu OpraHUYECKHX BeIIecTB. HOMEHKIaTypa OpraHMYeCKHX COCIMHCHMI
(cucremaTuyeckas) U TPUBUAIbHBIE Ha3BaHUS BaXXHEHIINX NpeICTaBUTENEH KI1acCOB OPIraHUYECKUX BEIIECTB.

OKcnepuMeHTaNbHbBIE METOABl HM3YYEHHs BEIIECTB M HX MpPEBpAlICHHH: O3HAKOMIIEHHE C 00pa3uamu
OpPraHWYECKHX BEIECTB M MaTepHalaMd Ha HMX OCHOBE, MOJEIHMPOBAaHHE MOJIEKY]] OPraHUYECKHX BEILIECTB,
HaOJIOZICHNE W OTMCAHNE IEMOHCTPAIIOHHBIX OMBITOB MO MPEBPAIICHUI0 OPraHMYECKHUX BELIECTB IPH HaIPEBAHUH
(nnaBnenue, 0OyrIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psfl. MeTaH U 3TaH — NPOCTEHNIINE NPEICTABUTENH aTKaHOB!
(usnyeckre U XUMHUYECKUE CBOMCTBa (peakiMy 3aMEleHUs] U TOPEHUs), HaXOXKISHHWE B NPHPOJE, MOIy4YCHUE U
MpUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUN PsA. DTHIEH M NPONHIECH — NPOCTEHINNE MPEeICTaBUTENN
IKEHOB: (U3MUYECKHE U XHMMHYECKHE CBOWCTBa (peaklMu THUAPHPOBAHMS, TaJIOTCHUPOBAHUS, THIpATalHH,
OKHCJICHUS U MOJIMMEPHU3AIIHN), TOTy4YeHHE U IPUMEHEHHUE.

Anxanuensl: Oyraguer-1,3 u metmwiOyranmeH-1,3: cTpoeHre, BaKHEHITIE XUMAYECKHE CBOUCTBA (peaKus
nonmumepu3anun). [lomydeHne CHHTETHYECKOTO KaydyKa W PEe3UHBI.

AJKHUHBI: COCTaB U 0COOGHHOCTH CTPOCHUS, TOMOJIOTHYECKUN paJl. ALETHICH — IPOCTEHIINI ITpeICTaBUTENb
QJIKUHOB: COCTaB, CTPOCHHUE, (U3MYECKUE M XMMHUYECKHE CBOMCTBA (pEakKlMH T'MIAPUPOBAHMS, TaJOTCHUPOBAHUS,
THIpATaINH, TOPEHUS), TOJIy4YEHHE ¥ IPUMEHEHHE.

Apenbl. beHzon: cocras, crpoeHue, (pU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiMU TaJloTCHUPOBAHUS U
HUTPOBAHUS), NOJyueHHE U TPUMEHEHUe. Tonyon: cocmaes, cmpoeHue, @usuueckue u XUMUYECKUe CEOUCMEd
(peaxkyuu 2anocenupo8anus U HUMPOBAHUs), noryienue u npumererue. TOKCHIHOCTh apeHOB. ['eHeTHUecKast CBSI3b
MEXK]y YIJIEBOJ0POIaMH, IPUHAIEKAIUMY K Pa3IMYHbIM KIlaccaM.

[TpupoaHble MCTOYHHMKH YriieBonopoaoB. IlpupoxaHblit ra3 m nonyrtHele HedTsHble Tazel. Hedrs u eé
npoucxoxaeHne. Crioco0s! nepepadoTkn He(TH: IeperoHKa, KPEKUHT (TePMUIECKUH, KaTAINTHIECKUIT ), TTHPOJIN3.
[IpoxyxTe! nepepaboTkn HE(TH, UX TPUMEHEHNE B IPOMBIIUICHHOCTH U B ObITy. KaMEeHHBII yToib U IIPOYKTHI €T0
nepepaboTKy.

OKCIIepUMEHTAJIbHbIE METOAbl H3y4YeHHMS BELIECTB M HX MPEBpaIlleHHH: O3HAaKOMIIEHHE C oOpaznamMu
IUlacTMace, KaydykKoB M pe3uHbl, Koyutekimu «Hed1b» n «Yroip», MOIEeIMpoOBaHWE MOJIEKYN YTIICBOAOPOJIOB U
raJIOreHONPOU3BOIAHBIX, IPOBEJCHNE NPAKTHUECKOW PaOOTHI: MOTYICHHE 3THIICHA U U3yUEHHE er0 CBOMCTB.

Pacuérnble 3anaun.

Brrunciienns o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00béMa, KOJMYECTBAa HCXOAHOTO BEIIECTBA HITH
MPOAYKTa PEeakIMH MO W3BECTHBHIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 MCXOMHBIX BEUICCTB WM HPOTYyKTOB
peaxium).

Kucaopoacoaep:xauue oprannyeckue coeiMHeHus

[IpenenpHble 0THOATOMHBIC CHHPTHL. METaHONI W ATAHOJN: CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakiu ¢ aKTUBHBIMH METaJUIaMHM, T'aJIOT€HOBOJOPOIAMH, TOPEHHE), MPUMEHEHHe. BoTopoaHbIe CBS3M MEXIY
MOJIEKYJIaMH CTTUPTOB. JlelicTBUe MeTaHOJIa U dTaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHBIE CHHPTHI. DTHICHIJIMKONb U TIUIECPUH: CTPOCHHE, (QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(B3amMOZEHCTBHE CO IIETOYHBIME METalJIaMH, Ka4eCTBEHHAs PEakilisi Ha MHOTOATOMHBIE CITUPTHI). JleficTBue Ha
OpraHmu3M Y€JIOBEKaA. l_[pI/IMeHeHI/Ie TJIMIEPUHA U OTUJICHTJIMKOJIA.

®DeHOI: CTpOSHHE MOJEKYJbI, (PU3MYeCKHe M XHUMHUYECKue cBoiicTBa. TokcmyHOCTH (heHOoNa. [IpumeHeHue
(enomna.

AJ'[B)ICFI/I)IBI U KemoHbsl. (I)OpMaI[B}leFI/I}l, aleTaAIBACTU: CTPOCHHUC, (bHSI/IHCCKI/IC M XMMHYECKHE CBOMCTBa
(pealcum/l OKHCJICHHSA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKunn), IMOJTYYCHHUEC U IPUMCHCHUE.



OnXHOOCHOBHBIE TIpENeNbHBIE KapOOHOBBIE KHCIOTBHL. MypaBbpHHAas M YKCyCHas KHCIOTBI: CTPOCHHE,
(u3nueckre M XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCIIOT, PEaKIsl dTepH(PUKAIINH), TIOTyUSHHUE
u npuMeHeHne. CTeapuHOBas M OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIH BBICHINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOLIEe JIeiicTBHE.

Crnoxwuble 3hUpHl KaKk IPOU3BOIHBIE KapOOHOBEIX KHCIOT. ['maponu3 cioxxHbX 3¢upoB. Kupsl. ['unponns
>kupoB. [IpuMeneHune xupoB. buonoruueckas poJib KHUPOB.

VYrneBoapl: cocraB, KiaccuuKalys yrieBojoB (MOHO-, AW- W TOJMcaxapuzabl). [oko3a — mpocreimmii
MOHOCaxXapuJ: OCOOCHHOCTH CTPOCHHSI MOJEKYJBI, (PM3NUECKHE M XHMHYECKHE CBOWCTBA (B3aMMOACIHCTBHE C
runpokcunoM wmenu(ll), okmcieHne amMMuadHBIM pacTBOpoM okcuzpa cepebpa(l), BocctaHOBICHHE, OpokeHHE
TIIOKO3BI), HAaXOXKIAEGHUE B NPUPOJE, NPUMEHeHue, Ouonormdeckas poib. PortocuHTe3. PpykTo3a Kak H30MeEp
TJIIOKO3BI.

Kpaxman n memmono3a Kak mpuponHbie moiauMepbl. CTpoeHHe KpaxMana M LeJUTono3bl. DOusndeckue u
XMMHUYECKHE CBOICTBa Kpaxmaia (THIPOJIN3, KaUeCTBEHHAs! PEaKIys C HOAOM).

OKcnepUMEeHTaNbHbBIE METOABl HM3YYEHHs BEIIECTB M HX IPEBpallleHHH: MNpoBeJCHUE, HAONIOJCHUE H
ONMCAaHNE JEMOHCTPAIIOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAa4ECTBEHHBIE pEAKIHH OJHOATOMHBIX CIIHPTOB
(oxucienne stanona okcupoMm Menu(ll)), MHOroaTOMHBIX CIIHPTOB (B3aWMOJICHCTBHE TIHIEPUHA C THAPOKCHIOM
meau(ll)), ampaerugoB (OKMCICHHE aMMHAYHBIM pacTBopoM okcuaa cepebpa(l) u rumpokcumom meau(ll),
B3aMO/ICHCTBHE KpaxMala ¢ HOAOM), TPOBEICHUE MTPAKTHYECKOH PabOThI: CBOHCTBA pacTBOpa YKCYCHON KHCIIOTHI.

PacuérHble 3amaun.

Beruncienus no ypaBHEeHUI0 XUMUYECKON peakuu (Macchl, 00bEMa, KOJIMYEeCTBAa UCXOJHOTO BELIECTBA MIIH
MpoAYKTa pCakKluu IO MU3BECTHBIM MaccCe, OG'I)éMy, KOJIMYCCTBY OAHOTO M3 MCXOAHBIX BCHICCTB WJIM MPOIAYKTOB
peaxmun).

A3oTcojepikalye OpraHu4ecKue COeANHEHNSI.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHW4ecKue coeAuHeHus. Pu3uyeckue M XHMHUYECKHE CBOICTBa
AMHMHOKHMCIIOT (Ha IIpuMepe TIHIuHa). bruororndeckoe 3Ha4eHNe aMUHOKUCIOT. [lenTusl.

Benku kak MpUpOIHBIE BBICOKOMOJICKYIISIPHBIE CoelnHEHN. [lepBUdHas, BTOPUYIHAS U TPETUIHAS CTPYKTypa
0eKoB. XMMHUYECKUE CBOHCTBA OEJIKOB: THAPOJIN3, IEHATYPALHsl, KAUECTBEHHBIC PEaKIUU Ha OEIIKH.

SKCHepI/IMeHTaHLHLIe METOABI HU3YUCHHA BEIICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIO,[[CHI/Ie 1 OIIMCAaHHC
JIEMOHCTPAMOHHBIX OMBITOB: JICHATYpALH OCIKOB IIPH HArPEBaHUH, IIBETHBIE PEAKINN OCIIKOB.

BricokoMoieKyIsipHbIE COETHHEHHS]

OCHOBHBIE TIOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
CTENeHb MOJIMMEpHU3alny, CPeIHss MojeKylspHas Macca. OCHOBHBIC METOJbI CHHTE3a BBHICOKOMOJEKYJSPHBIX
COEIMHEHUH — NOIMMEPH3aLisl U ITOJTUKOH/ICHCALIHS.

DKCHepUMEHTAIbHbIE METOJIbI W3YYeHHsS BENIECTB W UX MPEeBpallleHWi: O3HAKOMJIEHHE C oOpasiamu
MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaydyKOB.

MesxnpenMeTHbIe CBS3H.

Peanmmzanus MexXnpenIMeTHBIX CBsI3€H IpU M3Y4eHHUH OpraHmdeckoil xumuu B 10 Kiacce OCYIIECTBISIETCS
4g€pe3 UCTIOJIb30BAHNUE KaK O6IIII/IX €CTCCTBCHHO-HAYYHBIX HOHS[TI/Iﬁ, TaK " HOHHTHﬁ, SABJIAFOIIUXCSI CUCTEMHBIMU 15
OTZAEJBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01He eCTeCTBEHHO-HAYYHbIC MOHSITHS: SBJICHUE, HAy4YHBIH (DaKkT, TrUmoTe3a, 3aKOH, TEOPHsI, aHAJIU3,
CHHTE3, KilacCHu(UKaIMs, IEPUOUIHOCTD, HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJISIMPOBaHHE.

®duznka: marepusi, SHEpIus, Macca, aToM, 3JIEKTPOH, MOJICKYJa, SHEPIeTUYECKHI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperatHoe COCTOSTHAE BELIECTBA, (PU3NIECKUE BEINUNHBI U €MHUIIBI NX U3MEPEHUSL.

buonorust: knerka, opranusMm, Ouocepa, oOMEH BellecTB B opraHusMe, (OoTocHHTE3, OHOIOTHYECKH
aKTHBHBIC BellecTBa (OeNKH, yriIeBObI, XKHUPHI, PEPMEHTHI).

I'eorpadus: MuUHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOIIIINBO, PECYPCHI.

TexHonorus: MAOICBBIC MTPOAYKTBI, OCHOBBI PAITMOHAJIBHOI'O MMUTAHUA, MOIOIIUEC CPEICTBA, JICKAPCTBECHHBIC U
KOCMETHYCCKHUE TTPEIapaTbl, MATEPHAJIbI N3 UCKYCCTBECHHBIX U CHHTETHYCCKNX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopenmec:me OCHOBbBI XUMHMH



Xumudyeckuil aneMeHT. AToM. Sapo atoma, W30TOIBL. DJIEKTpOHHAS 000J0YKa. DHEpreTHUeCKUe YPOBHH,
MOAYPOBHU. ATOMHEBIE OpOUTANIH, S-, P-, d- a1eMenTEl. OCOOEHHOCTH PacIpele/ICHHs DIEKTPOHOB 110 OPOMTAISAM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NMEPHOAOB. DINEKTPOHHASI KOH(UTYpaLus aTOMOB.

Ilepuonuueckuit 3axkon u Ilepuonnyeckas cucremMa xumudeckux annemeHToB [I. U. MenneneeBa. Cas3b
MEPUOANYECKOro 3akoHa U Ilepuonndeckoil cucteMbl XuMuueckux 3nemeHToB /. YI. MenneneeBa ¢ coBpeMEHHOM
TEOpHEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMBIX HUMH
MPOCTHIX U CIO0XKHBIX BEIECTB [0 IPyMNIaM U nepuojaM. 3HaueHUe NepUOoANIECKOro 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemecTBa. XUMAYECKas CBA3b. BUIBI XUMHUECKON CBSA3M (KOBAaJICHTHAS HETOJSIPHAS W MOJISIPHAS,
WOHHAs, MeTajuIndeckas). MexaHu3Mbel 0O0pa3oBaHHS KOBAJICHTHON XMMHUYECKOH CBs3M (OOMEHHBIH W OHOPHO-
akuenTopHslit). Bomoponnas cBsa3p. BaneHTHOCTH. OnexTpoorpuuaTenbHOCTh. CteneHb okucneHus. VIOHBI:
KaTHUOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa BEUIECTBA. THITBI
KPHUCTATIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKOM PeIETKH.

Ilonatue o nucnepcHeIX cucTtemax. VICTHMHHBIE M KOJIJIOMAHBIE PacTBOpBI. MaccoBas A0Jii BEIIECTBAa B
pacTBope.

Knaccudukarnus HeopraHudecknx coenmHeHuil. HoMeHKIaTypa HeopraHMUecKuMX BemecTB. | eHeTmueckas
CBA3b HCOPraHMYCCKUX BECIIECTB, IPUHAMJICKAINUX K PA3JIMIYHBIM KJIaCcCaM.

Xummueckas: peakiys. Kimaccupukanus XUMAYECKAX Peaknuii B HEOPTaHUUECKOH W OPTaHHYSCKOW XUMUH.
3aKOH COXpaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUH [IPH XUMUYECKUX PEAKLUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inudHbIX (QakropoB. OOpaTUMble peaknud. XHUMHYECKOEe
paBHOBecue. PaKTOpBI, BAUAIOLINE HA COCTOsIHUE XumMudeckoro pasHosecus. [Ipunnun Jle Hlatense.

OnexTponutrdeckas aucconuanus. CUIbHBIE U cladble AIeKTponuThl. Cpea BOJHBIX pacTBOPOB BEIIECTB:
KHCIasd, HeWTpaJbHas, IeI0YHasl.

OKHUCIUTENBFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCIIepUMEHTaNbHBIC METOABl HW3YyYCHHMS BEHIECTB W WX NPEBPANICHAN: JEMOHCTpAIlUs TaOIuIl
«Ilepuonnyeckas cucremMa XumMuueckux sieMeHToB [[. U. MeHnaeneeBa», u3ydyeHue MoZeNed KpUCTAIITUMYECKUX
pemérok, HaOJIONEHHE M OIKMCAaHHE JEMOHCTPAI[MOHHBIX U J1a0OPaTOPHBIX OIBITOB (pa3lioKEHHE IepOKCHIa
BOJIOPOJIa B MPUCYTCTBUM KaTaJH3aTopa, ONPEAETICHUE CpeIbl PaCTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIHLHOTO
WHINKATOpa, Peakliyd HOHHOTO 0OMeHa), MPOBEICHUE MPAKTHISCKON paboThl «BiusHue paznmyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEeaKLIUm».

Pacuérhble 3agaun.

Pacuérpl mo ypaBHEHHSM XMUMHUYECKHUX PEAKLUMH, B TOM YHUCIE TEPMOXMMHUYECKUE DPACUYETHI, PACUETHI C
MCIOJIb30BAaHUEM TIOHSATHUS «MAacCOBas J0JIsl BEILIECTBAY.

Heoprannyeckast xXumust

Hemeramnel. Ilonoxxenue HemertauioB B Ilepuoanueckodl cucreme XuMudeckux anemenrtoB [ U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. dHU3MUYecKIe CBOMCTBA HEMETAUIOB. AJIOTPONHS HEMETAIUIOB (Ha
npuMepe KUCIopoia, cepsl, hocdopa u yrieposa).

XUMHYECKUE CBOICTBA BAXKHEHIINX HEMETAIUIOB (TaJIOTEHOB, Cephbl, a30Ta, (ocdopa, yriepojaa 1 KpeMHHUs)
U UX COEIMHEeHUH (OKCHI0OB, KHCIOPOICOAEPKALIMX KUCIIOT, BOJAOPOIHBIX COSAMHEHUH).

IIpuMeHeHNe BaKHEMIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue Meramwios B Ilepuoauueckoit cucreme xumuueckux sieMmeHTos J[. . Menneneesa.
OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UYeK aTOMOB MeTaiuioB. OOmue (u3myYecKhe CBOWCTBA METAJIIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUN METaIOB.

XuUMHUYeCKHe CBOMCTBA BAXKHEHIIMX METaUIOB (HATPUM, KaJIUH, KaJbIIUH, MarHUHA, aTFOMUHNAN, IIUHK, XPOM,
JKeJIe30, MeJlb) U UX COSIMHEHUH.

O01mue crocoObl mory4eHus MeTauioB. [IppuMeHeHne MeTaioB B OBITY M TEXHHKE.

3KCHCpI/IMeHTaHBHBIe METOABI U3YUYCHHUA BCIIECCTB U UX HpeBan.[eHPIﬁ: N3YYCHUE KOJIJICKIHNU «Mertamisl 1
CIUIaBBI», O00pa3oB HEMETAIOB, pEIICHWE OSKCIEPUMEHTANbHBIX 3agad, HaONIo/eHNe W  OIHCAaHHe
JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOACWCTBUE THAPOKCUIA aTFOMHHHUS C PACTBOPAMHU KUCIOT U
esoueii, Ka4YeCTBEHHbIE PEaKINY Ha KATHOHBI METAJIOB).

Pacuérhble 3agaun.

Pacuérpl Macchl BemecTBa mim 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM 00BEMY
OJTHOTO M3 YYacTBYIOUIMX B PEAaKIMH BEIIECTB, PacuéThl Macchl (00bEMa, KOJMYECTBA BELIECTBA) HPOJYKTOB
PeaKIyy, eCIH OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMus 1 KU3Hb



Ponb xuMum B 0OECHEUEHHWH DKOJOTHUYECKOH, DHEPreTHYECKOW M TMHINEBOH OE30MacHOCTH, Pa3BUTHU
MeauiuHbL. [JoHATHEe 0 HayYHBIX METOJaX TO3HAHHS BEIIECTB M XUMHYCCKIX PEaKITHiA.

IpencraBneHus 00 0OIUX HAYYHBIX MPUHITUIIAX IPOMBIIUICHHOTO MOJyYCHHS BaXKHEHIIIMX BEIICCTB.

YenoBek B MHUpE BEIIECTB M MAaTEpPHANIOB: Ba)KHEUIIHE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIMOHHbBIE
MaTepHajbl, KpacKW, CTEKJIO, KepaMWKa, MaTepuajibl MJs DSJICKTPOHWKH, HAHOMATEpHalbl, OpraHWYEeCKHe |
MUHEpalbHBIE YI0OpeHMs.

XuMusl ¥ 310pOBbE YEIIOBEKA: TPABUIIA UCTIOIB30BaHMS JICKAPCTBEHHBIX MPEIApPaToB, MpaBuiia 0¢30MacHOro
WCIIONE30BaHUS MIPETIapaToB OBITOBOI XMMHH B IIOBCETHEBHON JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanmzanus MeXMIpeIMETHBIX CBsI3¢i NpU HM3YYCHHUU OOIIeH M HeopraHmyeckod xumum B 11 Kiacce
OCYILIECTBIIAETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHATUHN, TAK W MOHSITHH, SBISIOIIAXCS
CHUCTEMHBIMH JUTS OTJEIFHBIX IPEIMETOB €CTECTBCHHO-HAYYHOTO IUKIIA.

OO0me eCTeCTBCHHO-HAYYHBIC IOHATHUS: HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHs, AaHAIU3, CHHTE3,
KJaccuUKaIus, NePUoJUIHOCTE, HAOIIOICHUE, SKCIICPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SBJICHUE.

Om3uKa: Marepus, YHEPTusi, Macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOI, PaIUOAKTUBHOCTH,
MOJIEKYJIa, SHEPTeTUYECKUH YpPOBEHB, BEUIECTBO, TENO, O0OBEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (pr3mueckue
BCJIMYMHBI U CIUHUIIBI X U3MEPCHUS, CKOPOCTD.

Buomorus: kimeTka, opraHu3M, SKOCHCTeMa, Omocdepa, MaKpo- W MHKPOSJIEMEHTHI, BUTAMHHBI, OOMEH
BEIIIECTB B OpTaHU3ME.

I'eorpadusi: MUHEpaIbl, TOPHBIC TIOPOIBI, MOJC3HBIC UCKOIAEMbIC, TOILUTUBO, PECYPCHI.

TexHonmorus: XxuMuyeckas MMPOMBINUICHHOCTh, MCTAITYypIrusd, IMPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaoB,
CEIIbCKOXO35ICTBEHHOE TPOW3BOJCTBO, TMHIIEBas IPOMBIIUICHHOCTh, (apMameBTUIeCKas IMPOMBIIUICHHOCTD,
MPOU3BOJCTBO KOCMETHUYECKUX IMpemnapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIOB, AJIEKTPOHHAS
IMPOMBINIIECHHOCTH, HAHOTCXHOJIOT'UH.



IINIAHMPYEMBIE PE3VJIbTATBI OCBOEHHNA ITPOTPAMMEBI 10 XMMHWHN HA BA30OBOM YPOBHE
CPEJJHEI'O OBIIETI'O OBPA3OBAHI A

JIMIYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUSA K pe3yiabTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOTPAMM CpPEITHETO
o0rmrero obpa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM M MPEeIMETHbIM). HaydHO-MeToauyeckol OCHOBOM Jyis
pa3paboTKH IJTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTpaMM CPEIHEro 00mero o0pa3oBaHUs SBISACTCS CHCTEMHO-
JIeATEeIbHOCTHBIN TOIXO0I.

B COOTBETCTBHH C CHCTEMHO-ICATSILHOCTHBIM ITOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS
npeaMera « XUMHs» Ha YPOBHE CPEIHET0 00IIEero 00pa3oBaHuUs BBIACICHBI CICIYIONIUE COCTABIISIFOIIUC:

oco3HaHHE OOYJAIOIIMMHUCS POCCHHCKONH TPakOaHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIFHOCTH M CAMOOTIPEICIICHHIO;

HAJIMYXE MOTHBAIIUU K O0YYCHUIO;

I[[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKACHUH JIMYHOCTH HAa OCHOBE KIFOUEBHIX LEHHOCTCH M
HUCTOPUIECKHUX TPATUINK 6a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarONIIUXCS PYKOBOJICTBOBATHCS B CBOCH MAEATEIBHOCTH I[CHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIIHMH IIETIOCTHON CHCTEME XUMHUIECKOTO 00pa30BaHus;

HaJIM4He MPABOCO3HAHUS IKOJOTHYCCKONW KYNBTYpPHl H CIIOCOOHOCTH CTaBHUThH LW M CTPOUTH JKU3HCHHBIE
IIJIaHBI.

HI/I‘IHOCTHLIG pe3ynLTaT1)1 OCBOCHUA npe):[MeTa «XuMus» JOCTUTAKTCA B CIUHCTBEC yqe6H0171 u
BOCIIUTATEIPHON MEATETPHOCTH B COOTBETCTBHH C TYMAaHHCTHYCCKHUMH, COIHOKYJIBTYPHBIMH, IIyXOBHO-
HpaBCTBeHHLIMI/I IICHHOCTSAMU U HACaATIaMU pOCCHﬁCKOFO Fpa)K}laHCKOFO O6U_ICCTB3, HpI/IHHTI)IMI/I B O6IlIeCTBe
HOpMaMI/I u HpaBI/IHaMI/I IOBCACHMUA, CHOCOGCTByIOHII/IMI/I npoueccaM CaMOIIO3HAaHMUA, CaMOpaSBI/ITI/IH nu
HPaBCTBEHHOTO CTAHOBJICHUS JINYHOCTU O0YJIAFOITIXCSI.

JIMgHOCTHBIE pe3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPaXKaloT COOPMHPOBAHHOCTH OIBITA
HO3HaBaTCJ’ILHOI7[ u HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU 06yqa}omnxca 10 peanmauuu HpI/IHHTLIX B O6IlIeCTBe LleHHOCTeﬁ,
B TOM YHCJIC B HaCTHU.:

1) rpazkaaHCKOro BOCIIMTAHUS .

OCO3HaHMs OOYYAIOIIMMHKCS CBOMX KOHCTHTYLMOHHBIX INpaB U OOS3aHHOCTEH, YBaKEHHS K 3aKOHY H
MPaBOTIOPSIKY;

MPEJCTaBJICHUS O COMUATBHBIX HOPMaX ¥ MPAaBHIIaX MEXIIMIHOCTHBIX OTHOIICHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH NPH CO3MaHUHM YYEOHBIX IPOCKTOB, DPEIICHUU
y‘-Ie6HI)IX U ITO3HABATCJIBHBIX 3a41a4, BBIITIOJTHCHUHN XUMHYCCKUX 3KCHepI/IMeHTOB;

CHOCOOHOCTH TOHMMATh M NPHHAMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apryMEHTHI IPYTHUX TPH aHAIH3E
Pa3IMIHBIX BUIOB YUCOHOH e TeTbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

ICHHOCTHOI'O OTHOILICHUS K I/ICTOpI/I‘IeCKOMy u Hay‘IHOMy HacCJIC U OTe‘-IeCTBeHHOﬁ XHUMHWH,

YBa)KEHUs K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPHUH M MPAKTUYECKOTO MPUMEHEHHS XUMHH, OCO3HAHUS
TOTO, YTO OJOCTHXKCHHSA HayKI/I €CThb pe3yanaT JJIIUTCIBbHBIX Ha6HmHeHHﬁ, KpOHOTHI/IBI)IX 3KCHepI/IMeHTaJ'H)HBIX
[IOMCKOB, ITIOCTOSIHHOI'O TPYJla YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEIFHBIX MOTHBOB B MONYYCHHH M MOCICIYIONMEM aHaN3e HHOOPMAIMH O TePEIOBBIX
JIOCTIKEHUSIX COBPEMEHHON OTEUECTBCHHOHN XIUMHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCITHTAHMUS:

HPaBCTBCHHOTO CO3HAHMS, 3THYCCKOTO ITOBEICHIS,

CHOCOOHOCTH OICHHBATh CUTYAIlMH, CBSA3aHHBIC C XMMHUYCCKUMH SBJICHUSAMH, W TMPUHUMATH OCO3HAHHEIC
pemeHm[, OpI/IeHTI/IpyﬂCB Ha MOpaHBHO-HpaBCTBeHHBIe HOpMBI " IICHHOCTH,

TOTOBHOCTHU OILICHUBATH CBOé IIOBCACHHUE U HOCTyHKI/I CBOUX TOBapHH.[eﬁ C HOBI/IHI/Iﬁ HpaBCTBeHHBIX u
MPAaBOBBIX HOPM M OCO3HAHHE MOCIICJCTBHI 3TUX MOCTYIKOB;

4) opMuUpOBaHHS KYJLTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3I0pOBOTO W 0Oe30macHOro o0pas3a JKHW3HH, HEO0OXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HUYECKOMY U IICHXHYECKOMY 3I0POBBIO;

coOJrOICHHS TIPaBIIT 0€30ITaCHOTO OOpAIIEeHHs C BENIECTBAMH B OBITY, IIOBCEIHEBHON KU3HU U B TPYIOBOI
JIEATENHHOCTH,



MOHMMAaHHMS [IEHHOCTH NPAaBWJI HHAWBUAYAIBHOTO M KOJUIEKTHBHOTO O€30IIaCHOTO TOBEJCHUS B CUTYalHUsX,
YTPOXKAIOIUX 3J0POBBIO U JKU3HU JIIOACH;

OCO3HaHMs MOCJIEJACTBUHA ¥ HENPHUATUS BPEOHBIX NPHUBBIUEK (YNOTPEOJICHUS ajKOros, HapKOTHKOB,
KypeHus);

5) TPyAOBOr0 BOCIIMTAHUS:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIEHOBATENLCKON AEATEIBHOCTH, OOIIECTBEHHO
HOJIE3HOM, TBOPYECKOH U IPYTUX BUIAX JEATEILHOCTH,

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHHH NMPAKTHIECKUX 3a7ad COIMAIBHON HAIPaBIEHHOCTH (B paMKax
CBOETO Kj1acca, IIKOJIBI);

MHTEpeca K MPaKTHYECKOMY U3y4YeHUI0 npodeccuil pa3inyHOro poja, B TOM YHCiIe Ha OCHOBE NIPUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)K€HUs K TPYAY, TIOAIM TpyIa U pe3yabTaTaM TPYAOBOU AEATENBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOPY MHIHMBHAYallbHOW TpaeKTOpWUH 0Opa3oBaHuMs, Oynymied npodeccuu u
peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTPEOHOCTEH 00IIecTRa;

6) 3K0J10rH4ecKOro BOCIUTAHMSA:

9KOJIOTUUECKH [IeJIECO00PAa3HOro OTHOIIEHHUS K MPUPO/IE, KAK UCTOYHUKY CYIIECTBOBAHUS JKH3HU Ha 3eMIle;

MOHMMaHHS TJIO0AIFHOTO XapakTepa SKOJIOTHYECKHX MpoOJIeM, BIUSHUS SKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHUE MPUPOJHON U COLUANBHON CPEeNbI;

OCO3HaHUuA H€O6XO[[I/IMOCTI/I HCIIOJIb30BaHUsA L[OCTI/I)KGHI/Iﬁ XUMHUU IJId pCHICHUSA BONPOCOB paAllMOHAJIBHOTO
MIPHUPOAOIOIb30BAHUS;

AKTUBHOTO HENpUATHS ACWCTBUIL, NPHHOCAIUX Bpel OKpPYyXKAalolled MPUPOJHOM cpele, yMEHHs
IMPOTHO3UPOBATH He6HaFOHpI/IHTHI>IC OKOJIOTUYECKUC TOCICACTBUA MPCANTPUHUMACMBIX [[eﬁCTBHfI " IpeaoTBpaliaTb
ux;

HaJIM4Ks Pa3BUTOTO DSKOJNOTMYECKOTO MBIINUIEHHS, 3KOJIOTMYECKOM KYyIbTYPBI, ONBITA JAEATEIBHOCTH
SKOJIOTUYECKO HANpaBIEHHOCTH, YMEHHsS pPYKOBOACTBOBaTbCA MMM B IIO3HABaTEIbHOW, KOMMYHUKAaTHBHON U
COLIMAILHOM TPAaKTHKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO MPOTHBOCTOSITH HICOJIOTHH XeMo(poouy;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BHTHS HAyKH H
0O0I1IeCTBEHHOM MTPAKTHUKH;

IIOHUMAaHHU CHGHI/I(i)I/IKI/I XUMHUHU KaK HAYKH, OCO3HaHUA eé pojin B (bOpMI/IpOBaHI/II/I paOHAJIBHOT'O HAYYHOT'O
MBIIIIEHUS, CO3J[aHUH LIEJIOCTHOTO MPECTaBICHNS 00 OKPY)KAIOIeM MUPE KaK O €AMHCTBE IPUPOALI M YeJIOBeKa, B
MO3HaHMU NTPUPOIHBIX 32aKOHOMEPHOCTEH M PeIICHUH NPo0IeM COXpaHEeHHUs! IPUPOAHOTO PAaBHOBECHS;

yOeXKIAEHHOCTH B 0CO0O0H 3HAYMMOCTH XMMHUH JIJIs COBPEMEHHOH IMBMIIM3AlMU: B €€ I'yMaHHCTHYECKOii
HaNpaBJIeHHOCTH ¥ BAXXHOM pOJM B CO3JaHUM HOBOHM 0a3bl MaTepHaIbHOW KyJbTYpBI, PEIICHHH TI00AIBHBIX
npoOJieM YCTOMYMBOTO pa3BUTHSI YEJOBEUECTBA — CHIPHEBOW, DHEPreTHUYECKOH, NUINEBOH M HKOJIOTHYECKOH
6e30macHOCTH, B Pa3BUTHHM MEAUIMHBI, 00ECTIEYeHUH YCJIOBUH YCIENIHOTO TPpyAa M 3KOJIOTHYECKH KOM(OPTHOH
JKU3HH KQXKI0T0 YIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IOHUMAaHHS CYIIHOCTH METOJOB IO3HAHUS, HCIOIb3YEMBIX B
€CTCCTBCHHBIX HayKaXx, CIIOCOOHOCTH HCITOIb30BaTh MOJIy4YacMbI€ 3HAHUA [JId aHaliu3a U O6'I>$ICH6HI/I$[ SIBIICHUM
OKPYXAIOIIeT0 MUpa M MPOUCXOSAIINX B HEM M3MEHEHUN, YMEHUS JieflaTh 00OCHOBAaHHBIE 3aKIIIOUEHUSI HA OCHOBE
Hay4YHBIX (PaKTOB M MMEIOIIMXCSI JaHHBIX C LEJbIO MOTY4YEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIPHO HCIIONb30BaTh XUMHYECKHE 3HAHMS /IS PElIeHWs NpoOjieM B peanbHBIX
JKU3HCHHBIX CUTYyalluAX;

UHTepeca K O3HAHUIO U UCCIIEN0BATENbCKON 1eATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO ¥ caM000Pa30BaHHIO, K aKTUBHOMY MOJTYYEHHIO
HOBBIX 3HAHUU MO XUMHHU B COOTBETCTBHH C JKU3HCHHBIMH HOTpe6HOCT${MI/I;

HHTEpeca K 0COOGHHOCTSIM TPYyIa B pa3INYHBIX cepax MpoheCcCHOHATBHOM e TeTFHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yiabTaThl OCBOEHMs y4eOHOro mpeamera «XHMUS» Ha YPOBHE CpPEIHEro OOIIero
00pa3zoBaHusl BKIIOYAOT:

3HaYMMBbIe A1 (POPMHUPOBAHHUS MHPOBO33PEHUS OOYHYAIONIMXCS MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oOIIeHayYHbIe TTOHATHS, OTPAXKAIOIIHNE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEHU(HUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHsl, SBJICHHUE, MPOLECC, CUCTEMA, HayuHbIN



(hakT, TPUHIMWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsA, WCCIEHOBaHHE, HaONIOACHNE, W3MEpEHHeE,
SKCIIEPUMEHT U IPYTHE);

VHHBEpCalbHbIC  y4eOHBIC  JeicTBUs  (TIO3HABATENbHBIC, KOMMYHHUKATHUBHBIC,  PETYJIATHUBHEIC),
obecneunBaronue GopMupoBanue (yHKIIMOHATHHON IPaMOTHOCTH M COIMAILHOW KOMITETECHIIMU 00YYarOIIUXCS;

CHOCOOHOCTh 00YYArOIMUXCS MCIIONB30BaTh OCBOCHHBIC MEXIHCIUILINHAPHEIC, MEPOBO33PEHUCCKIE 3HAHUS
1 YHUBEpCaJIbHBIE Y4eOHBIC NeHCTBHS B TIO3HABATEIHFHON M COIMAIBHON MIPAaKTHKE.

MeTtanpeqMeTHbIC PE3yIbTaThl OTPAXKAIOT OBJIAJCHUC YHUBCPCAIBHBIMU YYCOHBIMHU I103HABATCIBHBIMU,
KOMMYHHUKATHBHBIMA U PETYIISATUBHBIMH JEHCTBUSMI.

OBJiaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH IO3HABATEJILHBIMH A€ CTBUSIMH:

1) 6a3o0Bble JJOrHYecKHE eHCTBUS:

CaMOCTOSTEIFHO (hOPMYITHPOBATH M aKTyaJIH3HUPOBATh POOIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIpEeNIeNATh NN ACATENbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH UX TOCTHIKEHHUS, COOTHOCUTH PE3yIIBTaThI
JIESITEBHOCTH C IMOCTABJICHHBIMU IICIISIMH;

HCIIOJIE30BaTh MPH OCBOCHUH 3HAHUHN MPUEMBI JIOTHUECKOTO MBINUICHUS — BBIICIATh XapaKTepHBIC IPU3HAKU
MOHATHI ¥ YyCTAaHABIMBAaTh HX B3aMMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOUINE MOHATHS IS OOBSCHEHUS
OTJENBHBIX (DAaKTOB U SIBICHUH;

BI)I6I/IpaTI) OCHOBaHUA U KPUTCPUU JIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIIECTB U XUMHNYCCKUX peaKL[Hﬁ;

yCTaHaBJIMBaTh IPHYUHHO-CIICICTBCHHBIC CBA3H MEKIY H3y4acMbIMH SBICHUSIMI,

CTPOWTH JIOTHUECKHE pAacCy)KACHHS (MHIYKTHBHBIC, JNEAYKTUBHBIC, IO AaHAJOTHWH), BBIABIATH
3aKOHOMEPHOCTHU U MMPOTUBOPEHUUA B paCCMATPUBACMBIX SIBJICHUAX, (l)OpMyJ'II/IpOBaTI) BBIBO/JIBI U 3aKJIFOUYCHUSA

MNpUMCHATL B IPOLUECCC TO3HAHUA, HCIOJb3YyEMbIE B XHWMHUHU CHUMBOJHNYCCKUC (3HaKOBI)Ie) MOaCINU,
peoOpa3oBEIBATE MOJIENBHBIC MPEACTABICHUA — XMMUYECKAH 3HAK (CHMBOJ) DJIEMEHTa, XHUMHUYecKas (opmyna,
YpaBHCHUC XUMHYECKON pCakuuu — Mmpu peUICHUU yqe6Hbe TMO3HABATCJIbHBIX U MPAKTUYCCKUX 3aJia4y, MPUMECHATH
Ha3BaHHBIC MOJCJIBHBIC TIPCACTABJIICHUA [Jid BBIABJICHUSA XapaKTCPHBIX MNPHU3HAKOB H3YYA€MbIX BCUHICCTB U
XUMHYECKIX PEaKITHiA.

2) 6a30BbIe UCCIEI0BATEIBLCKUE AeHCTBHS:

BJIaICTh OCHOBAMHU MCTOJJOB HAYYHOT'O INO3HAHUA BECUIECTB U XUMUYECCKUX peaKHHﬁ;

(dhopMyIHpOBaTh MENM H 3aJa4d HCCIICAOBAHUS, WCIIOIb30BATh IIOCTABJICHHBIE K CaMOCTOSITEIBHO
c(hopMynHpOBaHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHWS W OCHOBBI IS (POPMHPOBaHUS THUIIOTE3BI IO
MIPOBEPKE MPaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HAaBBIKAMU CaMOCTOATCIIBHOI'O IUIAHUPOBAHUA W TPOBCIACHHUA YYCHUYCCKUX OKCIICPUMCHTOB,
COBEpPIIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOIOM IPOIecca, CaMOCTOATENEHO MPOTHO3HPOBATH €r0 Pe3yIbTar,
(hopMmynrpoBaTs 0000IICHUS ¥ BBIBOJBI OTHOCHTEIHHO IOCTOBEPHOCTH PE3YJIBTAaTOB HCCIECIOBAHHSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

nproOpeTaTh OMBIT YYCHHIECKOH UCCIIeIOBATEIBCKOM 1 IIPOSKTHON eI TEIPHOCTH, IPOSIBIATH CIIOCOOHOCTH
U TOTOBHOCTh K CaMOCTOSITCIIFHOMY ITOMCKY METOJOB PEIICHUS MPaKTUICCKUX 3a/ad, MPUMEHEHHIO Pa3IMIHBIX
METOJIOB TIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUCHTHUPOBATHCS B PA3THMYHBIX UCTOYHMUKAX WHPOPMAINH (HAYIHO-TIONMYJSIpHAS JUTEpaTypa XUMHIECKOTO
COJIepXKaHus, CIIPaBOYHBbIC MOCOOUs, pecypchl MHTepHETa), aHAIM3UPOBaTh MHA)OPMAIMIO PA3IUYHBIX BHIOB U
q)OpM NpEACTaBJICHUA, KPUTUUCCKH OLICHUBATDH eé JOCTOBEPHOCTHh U HETIPOTUBOPCUUBOCTD,

(hopMynIHpOBaTh 3ampPOCHl M TPHMEHSATh pa3IMYHBIC METONBI IIPH MOWCKE W OTOOpe WH(pOpPMAaInH,
HEOOXOTMMOH IJIsI BEITIOTHEHUSI YUEOHBIX 3a/1a4 OTPEICIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIB30BaHUS WH()OPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH ¥ Pa3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (OpPMY MPEACTaBICHUs WH(pOpMANuU (CXeMbI, TpaduKy,
JMarpaMMBbl, TaOJINIIBI, PUCYHKH U JPYTHE);

HCIIONIB30BaTh HAyYHBIN S3BIK B KaUeCTBE CPEJCTBA MpH paboTe ¢ XUMHUYECKOW MH(POPMAIUEH: TPUMEHSITH
MEXKIIPEMETHBIC ((PH3MYSCKUE U MAaTEMAaTHICCKIE) 3HAKH U CUMBOJIEL, (hOpMYJIbI, a00peBHATYPHI, HOMCHKIIATYPY;

HCIIOJIB30BaTh U npeo6pa30131)113aT1) 3HAKOBO-CUMBOJMYCCKUEC CPEACTBA HATTIAAHOCTH.

OgJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMU I€HCTBUAMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOI TEMBI B XOJ€ JUAJIOra W/WIN JUCKYCCHHU, BBICKA3EIBATh UJICH,
(hopMyIHPOBATH CBOU MPEATIOKECHUS OTHOCUTEIHFHO BBHITIOTHECHUS IPEJIOKCHHON 3a]1a4u;

BBICTYIIaTh C HpeBeHTaHHeﬁ PE3YIBTATOB MO3HABaTEILHOM JACATCIBHOCTH, IMOJYYCHHBIX CaMOCTOATEIBHO
NI COBMECTHO CO CBEPCTHUKAMU IIPHU BBINIOJTHCHUHN XHUMHUYECKOIO JKCICPUMEHTA, HpaKTH‘IeCKOﬁ pa6OTI)I 110



HCCIICIOBAaHUIO CBOMCTB M3yYaeMBIX BEIIECTB, peasM3allii y4eOHOTO MpoekTa M (OPMYIHPOBATH BBIBOIBI IO
pe3ysbTaTaM TpPOBEASHHBIX HCCICIOBAaHUN TYTEM COTJIACOBAaHUS TO3WIMKA B Xole OOCYXIeHHS W OOMeHa
MHEHUSIMHU.

OByajeHne YHUBEPCAJIbHBIMH PeryJsITUBHBIMU JIeiiCTBUAMM:

CaMOCTOSTENFHO TUIAHMPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATENBHYIO ICSTEIHHOCTD, ONPEIeNss e€ eI U
3a/a4d, KOHTPOJIMPOBATh W MO0 Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIJIaraeMbIii aTOPUTM ACHCTBHHA MpH
BBIMOJIHCHUH YYCOHBIX M HCCIICIOBATEIbCKUX 3a/iad, BhIOMpaTh HamOosee 3(PQEeKTUBHBIN CIOCO0 MX pEIICHUS C
Y4ETOM TOTy4eHHUS HOBBIX 3HAHMH O BEIIECTBAX W XUMHUICCKHUX PEAKITHIX;

OCYILECTBIISITH CAMOKOHTPOIb CBOCH EATEIHPHOCTH HA OCHOBE CaMOAHAIIN3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIIACC

IIpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTpaxaroT:

c(hOpMHUPOBAHHOCTS TPEACTABICHUH O XUMHUYECKOH COCTaBISIONIMICH €CTeCTBEHHO-HAYIHOW KapTHHBI MHUPA,
pOJM XUMHHM B TO3HAHWM SIBICHUUA MPHUPOIbI, B (OPMHUPOBAHUU MBIIUICHHS W KYJIBTYphl JHYHOCTH, €6
(DYHKIIMOHATBPHONH TPaMOTHOCTH, HCOOXOMMMOW JJIsl pCIICHHMsS MPAKTUYCCKUX 3aJa4 W JKOJOTHYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U IPUPOIHOH cpee;

BJIa[ICHIE CHCTEMOW XUMHUYCCKUX 3HAHUHA, KOTOpask BKIIOYACT: OCHOBOIIOJIATAIOINE TOHATHSA (XUMHUSCKUI
3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aroma, MOJEKYJa, BAJICHTHOCTb, 3JCKTPOOTPUIATCIBHOCTh, XUMHUYCCKAs
CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpamiéHHas), MOJIb, MOJSpHAas Macca, MOJLIPHBIH 0O0BEM,
YTIAepOIHBIN CKeneT, (GYHKIMOHAIbHAS TPYIa, paAuKall, H30MEpHs, U30MEpPhl, TOMOJOTHIECKUH Psil, TOMOJIOTH,
YIIEBOAOPOBI, KUCIOPOJI U  a30TCOJEpKallhe COeAUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJMHEHMSI); TEOPUU M 3aKOHBI (T€OpUs CTPOCHHS OpraHudeckux BemiecTB A. M.
ByrtimepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYCCKHHA S3BIK  XUMUH;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUH,
(haKkTOJOTMYECKUE CBEJCHHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH M OE30MaCHOM HCIIONBb30BAaHUHM BaXKHEHIIHX
OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUSCKON ACATEIEHOCTH YEIIOBEKA,

c(OpMHUPOBAHHOCTh YMCHHH BBISABIIATh XapaKTEpHBIC MPU3HAKU HMOHSATHH, YCTAHABIMBATD WX B3aHMOCBS3b,
WCIIONIb30BaTh COOTBETCTBYIOIIME TOHATHS TMPHU OMHCAHWU COCTaBa, CTPOCHHUS M TPEBPANICHUNA OPraHUYeCKUX
COCIUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOB30BaTh XUMUYECKYIO CHMBOJIMKY IUIS COCTaBJICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIIEHHOW) GOPMYII OPraHUYECKUX BEUIECTB U YPAaBHEHHM XMMHUYECKUX PEAKIUH,
W3rOTAaBIMBATh MOJEIM MOJEKYJl OpraHWMYeCKUX BEHIeCTB JUIsI WUIIOCTpalldd WX  XUMHUYECKOro U
MIPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMHUPOBAHHOCTh YMCHHH YCTAHABJIHMBATH MPHHAIJIC)KHOCTh M3YYCHHBIX OPTraHWMYECKHX BEHICCTB IO HX
COCTaBy U CTPOCHHIO K ONPEACIEHHOMY KJIacCy/TpyIIe COSIHHEHUH (YIIeBOA0POIbI, KUCIOPOI U a30TCOACPIKAIIIHE
COCJITHEHUS, BBICOKOMOJICKYIISIPHBIC COCAMHEHUS), NaBaTh WM Ha3BaHUSA IO CHUCTEMAaTHYECKOW HOMEHKIAType
(IUPAC), a Takxe NPHUBOAWUTH TPUBHAJBbHBIC HA3BAHHS OTACIBHBIX OPTaHMYECKUX BEHIECTB (ITHICH, MPOIMJICH,
AlCTUICH, ITUJICHTJIUKOJb, TJIHIEPUH, (EeHOJ, (OpMaibIerul, alueTaabJCr I, MypPaBbHHAs KHCIIOTa, YKCYCHas
KHCIIOTa, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0K03a, GPYyKTO3a, KpaxMal, IeJUTI003a, TJINIINH);

c(OPMHUPOBAHHOCTh YMEHHS OIPENENIATh BHUIBI XUMHUYSCKOW CBSI3M B OPraHUYCCKUX COCIUHCHHSIX
(onuHApHBIE U KpaTHBIC);

c(hOpMHPOBAHHOCTh YMEHHSI TMPHUMEHATH TOJOXEHHUS TEOPUU CTPOEHUS OPTraHMYECKHX BemecTB A. M.
BytiiepoBa it 00BsCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHCHUS MAaCCHI
BELIECTB,;

c(hOpMHPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTpOeHHE, (HU3MUECKHEe M XHMHUYECKHE CBOWCTBA
TUIMYHBIX TPEACTABUTENCH pa3IHYHBIX KJIACCOB OPraHMYSCKUX BeHIeCTB (METaH, 3TaH, JITHJICH, IPOIHIICH,
anerwieH, OyranuweH-1,3, mermnOyranueH-1,3, OCH30J, METaHOJ, 3TAHOJN, STWICHTIUKOIb, TIUIECPUH, (EHOI,
aleTAIbJIETH]l, MypaBbHHAS W YKCYCHAas KHCIOTBHI, TJIOKO3a, KpaxMmal, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIY HHMH ypPaBHEHUSMH COOTBETCTBYIONIMX XUMUYECKUX PEaKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPH30BATh UCTOYHHWKH YTIEBOJOPOJHOTO CHIpbs (He(Th, MPUPOIHBIN
ra3s, yrojn), CIocOOBI UX MEePepadOTKH U MPAKTHIECKOE TIPUMEHEHUE MMPOTYKTOB MepepadOTKH;



c(OpMHPOBAHHOCTh YMEHHMH INPOBOMUTH BEIYHMCICHUS 110 XMMHYECKUM YpaBHEHHsAM (Macchl, 00BEMa,
KOJIMYECTBA MCXOMHOTO BEIECTBA WM NPOAYKTA PEAKIMH II0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OXHOTO U3
MCXOJHBIX BEIIECTB WIIM MIPOITYKTOB PEAKIHN);

c(OPMUPOBAHHOCTh YMEHHWH BIAJAETh CHCTEMOH 3HaHMII 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS,
UCIIOJIB3YEMbIX B XMMUH IIPH U3YYCHHUH BEIIECTB M XMMHYECKHX SBJICHHH (HaOMIONCHUE, H3MEPeHHUE, SKCIIEPUMEHT,
MOJCIIMPOBAHUE), WCIOJIB30BAaTh CHUCTEMHBIC XHMHYECKHE 3HAHUS Ul HPUHATHS PELICHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU M UX IIPHMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUII COOMIONATh NPaBHJIa IMOJB30BAaHHSA XUMHYECKOW MOCYIOH M J1abOpaTOpPHBIM
000pyIOBaHHEM, a TaKXKe MPaBHIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSAMH IO BBHITOJHECHHIO
Ja00PaTOPHBIX XUMHUUYECKHUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHHWH ITAHUPOBAaTh M BBINOJHATH XUMHYECKUH OKCIEPUMEHT (TIpeBpalieHus
OPraHMYECKUX BELICCTB NPH HATPEBAHUM, IIOJNYYCHHE STHICHA U M3YYCHHE €ro CBOWCTB, KAUSCTBEHHBIC PEaKLHU
OpPTraHMYeCKUX BEIIECTB, JCHATypalMs OEJIKOB IPH HAarpeBaHUM, [BETHBIC PEaKIMU OEJIKOB) B COOTBETCTBHU C
NpaBWJIaMHd TEXHUKM O€30MIaCHOCTH IpHU OOpalleHWH C BEIIECTBAMH U JIaDOpaTOpHBIM 00OpYIOBaHUEM,
NPEICTAaBIATh PE3YJIbTATHl XUMHYECKOT0 SKCIIEPHUMEHTa B ()OpPME 3aIHCH yPaBHEHHH COOTBETCTBYIOLIMX PEaKUUil U
(opMyIUpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJILTATOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKU aHAJIM3UPOBATH XUMHYECKYIO HMH(pOPMAIMIO, IHONy4yaeMylo U3
Pa3HBIX HCTOYHUKOB (CpelcTBa MaccoBOM nHMopManuu, HTEepHeT U Ipyrux);

c(OpMHPOBAHHOCTh YMEHHUU COONIIONATH NPaBHiIa DKOJOTHYECKH ILIEIeCOO00pa3sHOTO IOBEIACHHUS B OBITY U
TPYIIOBOH NESATENBHOCTH B LENSAX COXPAHEHUsI CBOETO 3/I0POBbsl M OKpY’KaroLlel NMPUPOAHON CPEAbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS HAa JKUBBIE OPraHWU3Mbl OIpEAEIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAs CMBICI
nokasarens [1JIK, nosicHATE Ha nprMepax cnocoObl YMEHbIICHHS U MPEIOTBPALICHHS UX BPEIHOTO BO3ICHCTBUS Ha
OPraHu3M 4YelIOBEKa;

JUISl O0YYaIOIIUXCSl C OTPAaHWYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHE NPUMEHSTh 3HAHUSI 00 OCHOBHBIX
JOCTYIHBIX METOaX IIO3HAHHMS BEIECTB U XMMHYCCKUX SBIICHHUI;

UL CHENBbIX W CNAGOBUIAIIMX OOYYAIOIIMXCSA: YMEHHE MCIOJIB30BaTh pPENbe(HO-TOUCUHYIO CHUCTEMY
o6o3Hauennii JI. bpaiins 11 3anucu XuMuueckux Gopmyit.

11 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHuuecKasi XUMHSD) OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHNUI: 0 XUMHIECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUDA,
poNMM XMMHH B TIO3HAaHWHW SIBICHWH TNPHUPOABI, B (OPMHUPOBAHUHM MBIIIICHUS W KYJIbTYPHl JIMYHOCTH, €&
(YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOW JUIs peIIeHHs MPaKTHYECKHX 3aJa4 M JKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOJHOM Cpesie;

BJIaJICHUE CHCTEMOW XUMHYECKNX 3HaHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE HOHATUS (XUMHYECKUH
9JIEMEHT, aTOM, HM30TOIl, S-, P-, O- DJIEKTPOHHBIE OpOUTANM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSPHBIH 00BEM,
BaJIGHTHOCTH, AJIEKTPOOTPHULIATEIHOCTh, CTENEHb OKHCICHHS, XHUMHUYECKas CBs3b (KOBAJEGHTHAs, HOHHasd,
METaJUIMYecKasi, BOJOPO/AHAas), KpUCTAJUINYEcKas PemETKa, THITBI XUMHUYECKUX PEakIHi, pacTBOp, 3JEKTPOIIUTEI,
HEIEKTPOJIUTBL, JJIEKTPOJIMTUYECKAsT JUCCOLUALUsl, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHMHUYECKOMU
peaxuy, XUMHYECKOe PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS JIEKTPOIUTHUECKON JUCCOIMAINH, IEPHUOTMIECKUIT
3akoH JI. . MenneneeBa, 3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU NpU
XMUMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIE B
OCHOBE IIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHNH, (PaKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IIOJNYYeHWH M 0E30IaCHOM HCIIOJIb30BaHWM BaKHEHIINX HEOPraHMYECKHX BELIECTB B OBITY H
MPaKTUYECKOM JeSITeIbHOCTH YETI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHH BBISABIIATH XapaKTEpHBIC MPU3HAKU MOHATHH, yCTAaHABIMBATH MX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMTOHATHS IIPU ONMUCAHUN HEOPTaHUIECKUX BEIIECTB M WX MIPEBPAICHHI;

c(OPMUPOBAHHOCTh YMEHHH HCHOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTABJICHHS (POPMYJI BEIIECTB U
ypaBHEHHI XUMHYECKUX peakuuil, cuctemarndeckyo HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJENBHBIX HEOPraHMYECKMX BemlecTB (YrapHbBIM ras, yrJIeKHCIbIN Ta3, aMMHaK, Taml€Has HW3BECTh, HETamIéHas
U3BECTb, MUTHEBAS COJA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTE YMEHHMH OIPEAENATh BAJCHTHOCTh M CTENEHb OKHCIEHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUIX Pa3INYHOTO COCTaBa, BU XUMHUYECKOH CBSA3U (KOBAJICHTHAS, HOHHAS, METAJUTHYECKasi, BOJOPOIHAS) B



COCIMHEHUAX, THI KPUCTAJUIMIECKOM pEemETKM KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJSpHAs, HOHHAs,
MeTaJUTN9ecKast), XapakTep CpeAbl B BOJAHBIX PaCTBOPAaX HEOPTaHUUECKUX COCIMHEHUIT;

c(hOPMHUPOBAHHOCTh YMCHHI YCTaHABJIMBAThH MPUHAIICKHOCTh HEOPTAaHUUCCKUX BEIIECTB MO0 UX COCTaBy K
OTPENeIEHHOMY KJIACCY/TPYIINE COCTUHEHUH (IIPOCTHIC BEIIECCTBA — METAJUIBI M HEMETAIUIBI, OKCHIBI, OCHOBaHHUS,
KHCJIOTHI, aM(OTEpHBIC THIPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCT, YMEHHH pacKpeIBaTh CMBICT TNepuogmdeckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO U IPOTHOCTUICCKYIO (DYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AIIEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX 3JIeMeHTOB 1—4
neproioB [lepromndueckoil CHCTEMbl XUMHYIECKHX dmemMeHToB JI. Y. MeHmeneesa, HCIONB3ys TOHATHSA «S-, P-, d-
JJIEKTPOHHBIC OpPOWTANIN», «IHEPTCTHUCCKUEC YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB
XUMHYECKHX 3JIEMCHTOB M HMX COCIAMHCHHH MO TMEpHOAaM W TpymnaMm [leproandeckoil CHCTEMBI XMMHUYECKHUX
smemenToB . . Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh (OMHUCHIBATE) OOIIHUE XUMHUCCKUE CBOHCTBA HEOPTAHUICCKUX
BELIECTB PA3NMYHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHME TE€HETUUYECKOW CBSI3M MEXAY HEOPTraHWYeCKUMHU
BEIIIECTBAMH C TIOMOIIbIO YPaBHEHHH COOTBETCTBYIONINX XUMHUECKUX PEaKIni;

c(hOpMHUPOBAHHOCTS YMEHUS KIACCU(PUIUPOBATH XUMHUECKUE PEAKITIH 110 Pa3INIHBIM IPHU3HAKAM (JUCITY H
COCTaBy pEardpyroIluX BEIIECTB, TCIUIOBOMY 3(P(EKTy peakiuu, U3MCHCHUIO CTCTICHEH OKHUCICHHS DJICMCHTOB,
00paTUMOCTH peaKInH, YIACTHIO KaTaIH3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBIATh YPaBHEHUS PEAKUUi pa3IMYHBIX THUIIOB, IIOJHBIE U COKpAIIEHHEIC
YpaBHCHUA peaKLlI/Iﬁ HOHHOI'O 06MeHa, YUuThIBas yCJIOBUA, MPHU KOTOPBIX 3TU pCaKIIU UAYT OO0 KOHIA,

c(hOPMHUPOBAHHOCTh YMECHUU MPOBOAUTH PEAKIIMH, MOITBEPIKIAIONIME KAYCCTBCHHBIH COCTAB PAa3IHUHBIX
HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HWOHBI, TNPUCYTCTBYIOIIHE B BOIHBIX pPacTBOpax
HEOPTaHMYECKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUI PACKPhIBATh CYI[HOCTh OKHCJIHTEIBHO-BOCCTAHOBHUTCIBHBIX — PEaKIUi
MOCPENICTBOM COCTABJICHHS JJICKTPOHHOTO OallaHCa ITHX PEaKIIHA;

c(OPMHUPOBAHHOCTh YMEHHH OOBACHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEeakIud OT Ppa3IHIHBIX
(hakTOpOB; XapaKTep CMEIICHHS XMMUYECKOTO PABHOBECHS B 3aBUCHMOCTHU OT BHEIIIHETO Bo3aeiicTBus (puHImm Jle
[Tarennbe);

c(OPMHUPOBAHHOCT, YMEHHH  XapaKTepU30BaTh XHMHUYECKHE TMPOIECCHl, JIeKalmlle B  OCHOBE
MPOMBIIIJICHHOTO MOJYYCHUS CEPHON KUCIIOThI, aMMHAKa, a TaKkke CPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX
HaY4YHBIX IPUHOXIIAX U SKOJOTHYCCKUX np06neMax XUMHUYECKOI'0 MPOMU3BOJICTBA,

c(OPMHUPOBAHHOCTh YMEHHHA TPOBOAUTH BBIYHCICHUS C WCIOIH30BAHUEM TIOHATHA «MAaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHUH T'a30B IPH XUMHYECKHX PEaKIUAX, MACChl BEIIeCTBAa MK 00bEMa
ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEINECTBA, MacCce WU O0BEMY OJIHOTO W3 y4acTBYIONIMX B PEAKIMH BEUIECTB,
TEIUTOBOTO 3(QeKTa peaknnd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MPEBPAIICHUS W COXPaHCHHS
SHEPTHU;

c(hOPMHPOBAHHOCTh YMEHHUI COOJIIOJATh MpaBHiia MOJb30BAHUS XMMUYECKOH MOCYIO0W M J1aDOPATOPHBIM
obopyoBaHueM, a TakKe MpaBuiia 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH TI0 BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

c(OPMUPOBAHHOCTh YMEHHMH IUIAHUPOBAaTh M BBIIOJHATh XUMHYECKHH OSKCHEpHMEHT (pasJioKeHHe
MEepoKCHJa BOJAOpPOJa B TNPUCYTCTBHM KaTalnd3aTopa, OIPEAETICHHE CpPEeIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO
VHHBEPCAJIHHOTO HWHIUKATOPA, BIHMSHUEC PA3IHIHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYCCKOW pPEaKIHH, PEeaKIhd
HOHHOTO OOMEHa, KaueCTBEHHBIC peaknWu Ha cynb(daT-, KapOOHAT- W XJIOPHI-aHUOHBI, HA KaTHOH aMMOHWUS,
pCHICHUEC DJKCHECPUMCHTAJIBHBIX 3aJa4d IO TEMaM «Metamie»y U ((HEMETaJ'IHI)I») B COOTBETCTBUM C IpaBUIIaAMH
TEXHHKHA O€30IaCHOCTH NpU OOpaIleHWH C BEHIECTBAMH H J1a0OpPaTOpPHBIM O00OpPYJOBAaHUEM, MPEACTABIATH
pe3ynbTaThl XUMHYECKOTO SKCICpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIUA H
(hopMynHpOBaTh BEIBOABI HA OCHOBE 3THUX PE3YJILTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO, TOIyY4aeMyI0 H3
pa3HBIX UCTOYHUKOB (CPEJCTBa MACCOBOW KOMMYHHKANNU, IHTEpHET U IPYTHX);

c(hopMHPOBAHHOCTh YMEHUH COOIONATh MpaBUiIa IKOJOTHUYECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYIOBOU JAEATEIHHOCTH B IIENSX COXPAHEHHS CBOETO 3I0POBbS M OKPYKAIOUIEH MPUPOIHON Cpembl, OCO3HABATH
OIMaCHOCTh BO3JICHCTBHS Ha JKUBBIC OpPraHW3MBI OIPEICIEHHBIX BEMIECTB, MOHMMAas cMbIcH mokazatens I1JIK,
MOSCHATh Ha TPUMEpax CIOCOOBI YMEHBIICHHS W TPEIOTBPAICHHUS HX BPEIHOTO BO3JICHCTBHS Ha OpPTaHU3M
YeJI0BEKa;



JUTS1 O0YHAIOIIUXCSI C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE NPUMEHSTh 3HAHNS 00 OCHOBHBIX
JIOCTYIIHBIX METOJAaX TIO3HAHUS BEUIECTB U XUMHYECKHX SBJICHUIH;

JUISL CIIENBbIX M CHabOBUAAIIMX OOYYAIOIIUXCS: yYMEHHE HCIIOJIb30BaTh DENbe(HO-TOUCUHYIO CHUCTEMY
o6o3nauenunii JI. bpaiins 11 3anucu XuMUIecKux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuectBo yacoB
HaumeHoBaHMe pa3aesioB U TeM JJieKTpOHHbIE (U (ppoBHIE)
Ne i/ KonTpoJabHbie IpakTH4eckue
NpOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Paznea 1. TeopeTuyeckue 0OCHOBBI OPraHU4YeCKOl XUMUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHUS OPTAaHNYECKUX COCAMHEHUH A. 3
M. bytneposa
HUroro mo paszaeny 3
Pasnea 2. YrieBonopoabl
2.1 [IpenenbHBIE YTIEBOIOPOABI — alTKaHbI 2
99 HenpenenpHbIe yTIeBOAOPOIBI: aJKCHEI, 6 1
' aJIKaTUCHBI, aTKIHBI
2.3 ApOMaTHYEeCKUE YIIIEBOJOPO/IbI 2
24 [IpupogHbIC HCTOYHHUKH YTIIEBOAOPOIOB H 3 1
' ux mepepaboTKa
Hroro mo pasaeny 13
Pasnea 3. Kuciopoacoaep:kamue opranuyeckue coeiMHeHHs
31 Cnuptel. Denon 3
39 Ansnrerunsl. KapOOHOBEIE KHCIOTHI. 7 1
' Cnosxkuble 3QUphI
3.3 Yraeroast 3 1
Hroro no paszneny 13
Pa3nen 4. A3oTcoaep:kaiue opraHudeckue coeTuHeHus
41 AMuHBI. AMUHOKUCIOTHL. benku 3
HWroro o pazaeny 3

Pasnea 5. BbicokoMoJIeKyJISIDHbIE COeIMHEHMS




51 [Tmactmaccer. Kayayku. Bomoxnaa 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34




11 KJIACC

KoauuecTBo yacoB

HaumeHnoBaHue pa3jenoB u TeM DyekTpoHHbIe (U poBbHIE)
Ne i/ KonTpoabHbie IpakTnyeckue
MpOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pa3nexn 1. TeopeTnueckne 0oCHOBBI XUMHH
Crpoenne aToMoB. Ileproamueckuii 3akoH
1.1 u [leprognyeckas cucreMa XUMHIECKUX 3
snemenToB J1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOrooopasue 4
) BEIIECTB
13 XUMHUECKUE PeaKIUU 6 1 1
HUroro mo paszaeny 13
Pasnen 2. Heopranuyeckasi XuMust
2.1 MerTamnnsl 6 1
2.2 Hemeramisr 9 1 1
2 3 CBH3I) HeOpI‘aHI/I'-IeCKI/IX n OpFaHI/I‘-IeCKI/IX 2
' BEILIECTB
Hroro mo pazuery 17
Pa3nen 3. XuMus u KU3Hb
3.1 XUMHS U KU3HD 4
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3






IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne ara ugposkIie
n/n Tema ypoxa Bcero Konrpoanneie lpaxTideckue f3yqennﬂ :)Iﬁl()l)aI;OBaTeJILHLIe
padoTsI padoTsI pecypest
1 IIpenmet opranndeckoil xumuu, eé 1
BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHUE
9 Teopust cTpOEHHS OPTaHUYECKUX COSANHEHNI 1
A. M. bytnepoBa, €€ OCHOBHbIE IOJOXKEHHS
[pencraBnenue o KiaccuuKauu
3 oprasudeckux BemiecTB. HomeHnknatypa 1
(cucremaruyeckasi) U TPUBUAJIBHBIC Ha3BAHUS
OPTaHUYECKUX BEIIECTB
4 AJTKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHUH P
5 MeraH 1 3TaH — npocTenue 1
TPE/ICTABUTEIH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOHCTBA 1
7 OTUJIEH U NPONUIEH — MpPOCTENIINe 1
MPE/ICTABUTEIH AJIKEHOB
8 IIpaxTndeckas padora Ne 1. «Ilomyuenne 1 1
STHJIEHA U U3YYEHHE €TO CBOMCTBY
Anxannensl. byraanen-1,3 u
9 metmiiOyTaaueH-1,3. [lonyuenne 1
CHUHTETHYECKOTO KaydyKa U PEe3UHBI
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTHUECKUH psil. AUETHIIEH — 1
MPOCTENIINI NPEACTaBUTENb aTKHHOB
11 BrluuciieHus 1o ypaBHEHHUIO XUMUYECKON 1
peakuuu
12 ApeHbI: 6eH301 U TOIyod. TOKCHIHOCTD 1




apeHoB

I'enetnueckas cBA3b YIJIEBOJIOPOIOB,

13 MPUHAIJICKANINX K Pa3IMIHBIM KIaccaM
[IpuposHbIe HCTOYHUKH YTIIEBOAOPOIOB!

14 MPUPO/IHBIN Ta3 ¥ MOMYTHHIE HEQTSIHbIE Ta3bl,
HeTh 1 IPOAYKTHI €€ nepepaboTKu
[IpuponHBIE HCTOYHUKH YTIIEBOAOPOIOB!

15 TIPUPOAHBINA T'a3 U MOITyTHEIE HE(TSHBIE TA3EI,
HE(TH U MPOIYKTHI €€ mepepaboTKi

16 KontposbHas paboTa mo pasaeny
«YT1eBOIOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOJ
1 3TaHoi. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: 3THIICHIVINKOIb U
TIIUIEPHH

19 ®DeHOII: CTPOCHUE MOJICKYJIBI, (PU3UUCCKUC U
XMMHUUYECKHE CBOICTBA, TPUMEHEHHUE

20 Anpaerupl: popManbIeTHI U alleTalbIeT U,
Aueron

21 OnHOOCHOBHBIE ITpeZieTIbHBIE KapOOHOBBIE
KUCJIOTBI: MypaBbHHas U YKCyCHas

29 IIpaxTrndeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIIOTBI»

23 CreapuHOBas M OJIENHOBAs KUCJIOTHI, KaK
NPE/ICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT

24 MBblia Kak COJIM BBICIIUX KapOOHOBBIX
KHUCIIOT, NX MOlolIee JelCTBHE
CrioxxHbIe 3GHUPBI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIIH3 CIIOMKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
OGuonoruyeckas posb )KUPOB

27 VYrieBoapl: cocTaB, KIacCUPUKaIHI.




Baxuelimue npeacTaBUTENN: III0KO3a,
¢dpyxro3a, caxaposa

Kpaxmaxn u nemtronosa Kak IpupoIHbIe

28 1
MOJIUMEPBI
KonTtponbHas pabora 1o pasaeny

29 «Kucnopojcoaepxarine OpraHnIeCKue 1
COCIMHEHUS

30 AMUHBL: MCTHUJIAMHUH U aHUJIMH 1
AMUHOKHCIIOTHI Kak aM(oTepHbIC

31 OpPraHUYECKUE COCTUHCHUS, UX 1
OHooruuecKkoe 3HadeHue. IlenTumst

32 Besku kak mpUpoIHBIC BHICOKOMOJICKYISIPHBIC 1

COCIMHCHUA

33 OCHOBHEIE ITIOHSTHS XUMHHU 1
BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHGHI/Iﬁ

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN. 1

HHaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMIYECKHUH AIeMeHT. ATOM. DJIeKTpOHHAs
KOH(UTypanus aToMOB

KoauuecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTnuyeckue
padoThI

Jara
HM3Yy4YeHUs!

DJIeKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[lepnoauueckuii 3axon u Ilepuoanueckas
CHCTeMa XUMUYEeCKUX deMeHToB /1. U.
MemnneneeBa, X CBA3b C COBPEMEHHOM
TEOpHUEH CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JICMEHTOB U UX COCIUHEHUH 10
TpyIIaM #u nepruogaM. 3HaUeHUE
MIEPUOTNIECKOTO 3aKOHA U CHCTEMBI
xumuueckux snementoB JI.M. MenneneeBa B
Pa3BUTHH HAYKH

CtpoeHue BemecTBa. XuMUIecKas CBs3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHuUs KOBAJCHTHON
cBs3H. BomopoaHas cBs3b

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. Beiecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS

[MousiTre 0 TUCTIepCHBIX cucTeMax. VicTuHHbIE
U KOJJIOUJTHBIE PACTBOPBL. MaccoBast 10J1st
BEI[ECTBA B PACTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOpraHUYeCKUX coeMHeHu. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, PA3IMUHbIX
KJIacCOB

Knaccugukanus XUMHUYEeCKUX PEaKIHid B
HEOPraHUYECKON ¥ OpraHu4eCKON XUMHUH.
3aKOH coOXpaHEeHHs] MacChl BEILIECTB; 3aKOH




COXpaHEHU U IIPEBPAIIEHHS YHEPTHHU NIPH
XMUMHUYECKHUX PEaKIUsIX

10

CxopocTts peakuun. OOpaTUMBIE pEaKIIHH.
XHUMHYECKOE paBHOBECHE

Ipaktryeckas padora Ne 1. «Bnusinue
Ppa3IUyYHBIX (AKTOPOB HA CKOPOCTh
XMMHUYECKOH peaKLnm»

11

OnexTponurHyeckas aucconuanys. [ToHsrie o
BoIOpoIHOM TIOKa3arerne (PH) pactBopa.
Peakiiuu nonnoro oomena. ['naposus
OpraHMYeCKUX U HEOPraHUUECKHUX BEIIECTB

12

13

14

OKHCIUTENFHO-BOCCTAHOBUTEIJILHBIE PEAKIIHH.
[MonsTre 00 3IeKTpoNN3e paciuiaBoB U
pacTBOPOB coJeH

KontposbHas pabota 1o paszieiny
«TeOpeTI/I‘-IeCKI/Ie OCHOBbI XUMHHN»

Merannsl, ux nonoxxenue B Ilepuonnyueckoit
CHCTEME XUMUYECKUX deMeHToB /1. U.
MemneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
Ob6mue hu3nyecKre CBOMCTBA METAIIIOB

15

Cru1aBbl METAJUIOB. DJIEKTPOXUMHUYECKUHN PSIIT
HaTPSOKCHUH METAIJIOB

16

17

XuUMHUUYECKHUE CBOMCTBA BAXKHEUIIINX METAJIOB
(HaTpui, Kanmuii, KaIbIWH, MaTHAH,
ATFOMHUHUI) U UX COCTUHCHUI

XUMHUYECKHE CBOMCTBA XpoMa, MEAHN U UX
COCTMHEHUN

18

19

20

XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a H UX
COEIUHEHNHN

[Ipaxtrueckas padora Ne 2. "Permenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Mertamibi»"

Hewmerannsi, ux nonoxenue B [lepuognaeckoit




CHCTeME XUMHUIeCKuX dimemeHnToB /1. 1.
MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

21

22

du3ryecKrue CBOMCTBA HEMETAIIOB.
AJoTponus HeMeTauIoB (Ha mpuMepe
KHCJIOpoaa, cepsl, pocdopa u yriaepoa)
XuMuUecKue CBONCTBA TaJIOTCHOB, CEPhI U UX
COCJTUHEHU

23

XuMmdecKkue cBoiicTBa a3ora, pocodpa n ux
COEIMHEHU I

24

25

XHUMUYECKUE CBOUCTBA YIIepoaa, KpEMHUS U
HUX COeIUHEHUN

IIpumeHeHNe BaKHENIIUX HEMETAIUIOB U UX
COEIMHEHUH

26

O06001menne u cucTeMaTH3aLMs 3HAaHWUH 110
Teme «Hemeranns. Berancnenus no
YPaBHEHMSIM XUMUYECKHUX PEAKIIUN 1
TEPMOXUMUUECKHUE PACUETHI

27

28

[paktraeckas padora Ne 3. «Pemrenue
SKCTIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"HemeTtammsr"»

KonTponpHast paboTta o Temam «MeTalb» |
«Hemeramib»

29

HeOpFaHI/I‘IeCKI/Ie 1 OPraHnu4YC€CKUC KUCJIOTHI.
HeOpFaHI/I‘IeCKI/Ie 1 OPraHn4Y€CKUC OCHOBAHUA

30

31

32

AmboTepHbIe HEOPTaHUYECKHE U
OpraHn4ecKHe coeinHeHus. I eHeTndeckas
CBSA3b HEOPraHMUYECKUX U OPraHUYECKHUX
BEILECTB

Posib XuMuu B 00€CTICUCHHH SKOJIOTHIECKOM,
SHEPTETUYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUIIMHBI

[IpencraBnenns 06 0ONUIMX HAYIHBIX
MPUHIOUIAX TPOMBIIUICHHOTO TTOJTyICHUS




Ba)KHCHIITNX BEIISCTB

33 YenoBek B MHUpE BEILIECTB U MaTepUaioB

34 XuMus ¥ 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






