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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XuMuH Ha ypOBHE cpeaHero olmiero ooOpasoBanus pa3padoTana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS (eaepalbHON 00pa30BaTeNbHOM MPOTPaMMBI CPETHETO OOIIero
obopazoanus (POIlI COO), mpencraBieHHBIX B DepepallbHOM TOCYIapCTBEHHOM oOpazoBarenbHOM craHgapte COO, c¢ yuérom Konnenmum
npernojaBaHus  ydyeOHoro mpenmera «XWMHS» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit denepanuu, peanu3yiOmUX OCHOBHBIC
o0Opa3oBaTesibHbIE IPOTPAMMBbl, U OCHOBHBIX MoJIOkeHUN «CTpareruu pasBuTus Bocnutanust B Poccuiickoit denepanuu Ha nepuon no 2025 roga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3paboTKe MpOorpaMMBbl IO XUMUH, K ONPEJIEICHNI0 OOl cTpateruy oOydyeHus, BOCIUTAHUS U pa3BUTUsI 0Oy4aroUIuXcs
cpenctBaMu yueOHOTO mpenmera «Xumus» it 10—11 kmaccoB Ha 06a30BOM ypOBHE COCTaBWIM KoHIenTyanbHbie mosioxkeHuss ®I'OC COO o
B3aMOO0OYCIIOBJIEHHOCTH II€JIeH, CoZiepKaHUs, pe3yabTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMu4yeckoe 00pa3oBaHHE, ITOJIydaeMO€ BBIMTYCKHUKAMH OOIIE00pa30BaTEILHOM OpraHu3alyy, SBJISETCS HEOThEMJIEMON dYacThi0 HX
oOpa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM 3TAllOM PEaTU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IICHHOCTEH, TIPHUCYITUX
LEJOCTHOM CHUCTeME XMMHUYECKOro oOpa3oBaHUsS. DTH LIEHHOCTH KacaloTCsl MMO3HAHUS 3aKOHOB NMPUPOIbI, (POPMHUPOBAHUS MUPOBO33PEHHUS U OOIIei
KYJIbTYpbl YEJIOBEKa, a TaKKe HIKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3J0POBbIO M TNPHPOAHON cpene. Peammsyercs xumuueckoe
o0pa3zoBaHue OOYYAIOMIMXCS HAa YPOBHE CpPEAHETO 00IIero oOpa3oBaHUsl CPEACTBAMU YYEOHOTO TpeaMeTa «XHUMHUs», COJEPKaHHE U MOCTPOCHUE
KOTOPOTO OIpe/esIeHbl B MPOrpaMMe MO0 XUMHUU C YUETOM cHelUUKHA HAYKd XUMUH, €€ 3HAU€HUs B MMO3HAHUU MPUPOJBI U B MaTepUaIbHOW KU3HHU
oOmiecTBa, a Takke ¢ yu€ToM OOIIMX IieJiel U MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeAHEro ooiero ooOpa3oBaHus B
Poccuiickoit ®enepanuu.

XUMHUS KaK 3J€MEHT CUCTEMbBI €CTECTBEHHBIX HAayK UI'pacT OCO6YIO poOJib B COBpeMeHHOfI OUBHJIIM3allMH, B CO3JaHHUHN HOBO# 0a3bl MaTepI/IaHBHOﬁ
KYJBbTYPBI. Ona BHOCHT CBOM BKJIaJd B (bOpMI/IpOBaHI/Ie paluOHAJIBHOI'O HAYYHOI'0 MBIINUICHHA, B CO3JaHUC IECJIOCTHOIO IPEACTABIICHHUA 00
OKpyXaromeM MHPE KaK O CIUHCTBE HPHUPOJAbI U YCJIOBCKA, KOTOPOC Q)OpMpreTCH B XMMHHM Ha OCHOBC€ INIOHHMMaHHA BCIICCTBCHHOI'O COCTaBa
OKpPYXXaromero Mmupa, 0CoO3HaHu:A B3aUMOCBA3H MCKAY CTPOCHHUEM BCUICCTB, UX CBOICTBaMH U BO3MOKHBIMH 00/1aCTSIMHU IMPUMCHCHH.

TecHo BSaHMOHCﬁCTBYH C ApyrumMu CCTCCTBCHHBIMHM HayKaMH, XUMUA CTajla HEOTHEMJIEMOH YacCThIO MHpOBOﬁ KYJBbTYPHI, H606X0,Z[I/IMLIM
YCJIOBHUEM YCIICHIHOI'O Tpyda U KU3HU KAKAOI'O WICHA O6H_ICCTB8.. COBpeMeHHaﬂ XHUMHA KaK HAayKa CO3UIATCIIbHAS, KaK HayKa BBICOKU X TEXHOJIOTHI
HaIllpaBJICHA Ha PCHICHUC r00aJIbHBIX npo6neM YCTOI‘/’ILII/IBOFO Pa3BUTHUA YCIIOBEYCCTBA — CBIpBeBOI\/'I, 3HepreTquCKOﬁ, HI/IH_ICBOI\/'I, AKOJIOTHYECKOM
0€30IMacHOCTH U OXpaHbI 310POBbA.

B cooTBeTcTBHM C OOIMMU LEIAMHU U IPUHIMIIAMU CpeJHEro o0Iero oOpa3oBanus cojepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIit
YPOBEHb H3Yy4Y€HHUS) OPUEHTHPOBAHO NPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO MM JJs BBIPAaOOTKH
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MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIIEUTHOTO BKIIOYEHHS B KM3Hb COLMYMa, IPOJOJDKEHHS 00pa3oBaHMs B Pa3IUYHBIX OONACTSIX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocrapnsiromuMu ipeamMeTa « XUMES SIBISIFOTCS 0a30Bbie Kypehl — «Opranudeckast xumus» u «OO01as 1 HeopraHuueckass XuMUsD», OCHOBHBIM
KOMITOHCHTOM COJICpXKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHUU 10 HEOPraHWYCCKOW XMMHH (C BKJIFOUCHHUEM 3HAHWHA U3
oOmeil XuMuM) W OpraHudeckodl xumuu. DopMupoBaHWE ITAHHOW CHCTEMbl 3HAHWW MPU HM3YYCHHH NpeaMeTa 00ECIeYMBAeT BO3MOYKHOCTH
paccMOTPEHUS BCETO MHOTO00Opa3us BEMIECTB HA OCHOBE OOITUX MOHSITHIA, 3aKOHOB ¥ TEOPUN XHUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranndeckas xuMus» u «OO0Imas 1 HeopraHuveckass XuMus» chopMUpOBaHa B MPOTpaMMe MO XMMHUHU Ha
OCHOBE CHUCTEMHOTO MOJX0/1a K U3y4eHHUI0 y4eOHOro marepuana u 00yclioBjIeHa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUUM HA ONpeAeTEHH bIX
TEOPETUYECKUX YPOBHAX. TakK, B Kypce OpraHNYeCKON XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKON TEOPHUH CTPOEHUS OPraHMYECKUX
COEJIMHEHUH, a TakKe Ha yYpOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX NPEACTaBIEHUN O cTpoeHHH BemiecTB. CBeneHHs 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJI€BOJOPOIOB JI0 CIOXKHBIX OMOJOTHYECKH aKTUBHBIX COeMHEHUHN. B Kypce opraHndeckoil XUMHUU MOJy4YaroT
pazButHe CcGHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHusi IE€pBOHAuYaJbHbIE MPEACTABIECHUS O XUMHUYECKOM CBS3H,
KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, 0 XUMUUYECKON PEaKIIHH.

[To HOBBIM YIJIOM 3peHHS B MpeaMeTe «XUMUsD» 0a30BOTO YPOBHS pacCMaTpPHBACTCS M3YYCHHBIM HA YPOBHE OCHOBHOTO 00IIIEero oOpa3oBaHUs
TeOpeTI/I'-IeCKI/II\/’I Marcepual u q)aKTOHOFI/I‘-IeCKI/Ie CBCICHHUSA O BEUICCTBAX U XUMHAYECKOH pEaKnuun. TaK, B YaCTHOCTH, B KypCEC «0611[351 1 HCOpraHn4deckas
XUMUSD) 00y4aroIUMCs MPEIOCTABIISIETCS] BOBMOYKHOCTh OCO3HATh 3HAYCHUE MEPHOJANYECKOTO 3aKOHA C OOUIETEOPETHUYECKUX M METOHOJIOTUIECKUX
TTO3UIINH, TITY0K€e MOHSITh HCTOPUIECKOE M3MEHEHNE (DYHKIIHMI 3TOTr0 3aKOHA — OT 00001aroell 10 0ObSICHSIONEH U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O Ba)KHEMIIUX BEIECTBaX, UX COCTaBEe, CTPOCHHUH, CBOMCTBAX U MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs AONoiHsAeTcs B Kypcax 10 m 11 kinaccoB aneMeHTaMu CoAep:KaHus, UMECIOIIMMH KYJIbTYPOJIOTUYECKUN U
MIPUKIIATHOM XapakTep. DTHU 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aMOCBSI3M XUMUU C APYTUMU HAyKaMH, PacKpbIBAIOT €€ poJib B MMO3HABATEIbHOMN U
MPAKTUYECKON JEATEIbHOCTU YEeIOBEKa, CHOCOOCTBYIOT BOCIIMTAHHUIO YBaXXEHHUS K IPOLECCY TBOpYECTBAa B OOJACTH TEOPHUH U TMPAKTUYECKUX
MPWJIOKEHUH XUMHUHU, MOMOTAOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3AHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh HMH(DOpPMALMIO U TPUMEHATH €€ Ui MOMOJIHEHHs 3HAHWUW, pEeUICHUs HUHTEJUIEKTYalIbHBbIX W AKCHEPUMEHTATbHBIX
HCCIIeIOBATEeNIbCKUX 3a/1ad. B 1enom coaepikanue yueOHOTO mpeamera «XUMHUsS» JAaHHOTO YPOBHSI M3YUEHHs OPUEHTHPOBAHO Ha (HOPMUPOBAHUE Y
oOyyaronmxcs MHPOBO33PEHUYECKONH OCHOBBI JIsi MOHMMaHUA (QUIOCOMCKUX HACH, TaKUX Kak: MaTepualbHOE E€IUHCTBO HEOPraHUYECKOTO H
OpPraHMYECKOT0 MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX SABICHUN MyTEM HKCIEPUMEHTA U
pelIeHus TPOTHUBOPEUYUN MEXAY HOBBIMH (JaKTaMU U TEOPETUYECKHUMH MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUU B PEUICHUHM SKOJOTHYECKHX
mpo0eM, a TaKkke MpooieM cOepexeHUs FHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane peuicHud 3a4a4 BOCIIMTAHUSA, PA3BUTHA U COOUATIU3AlUN 06yqa}om1/1x05{ IIPUHATBIC HpOFpElMMOI’I o XUMHUH NOAXOJbI K OIIPCACIICHUIO
COACPKaHUA U MOCTPOCHUA IMPEAMCTA MPEAYCMAaTPUBAIOT (I)OpMI/IpOBaHI/Ie YHUBCPCAJIBHBIX y‘le6HHX HCﬁCTBHﬁ, HUMCIOIINX 0a30BOC 3HAUCHHC JJIA
Pa3jIMIHbIX BUJAOB JACATCIBHOCTHU: PCIICHUA HpO6J'IeM, IIOMCKa, aHallu3a Hu O6pa6OTKI/I I/IH(I)OpMaLII/II/I, HeO6XOI[I/IMBIX JJISA HpI/I06peTeHI/I}I OIIBITa
HpaKTquCKOﬁ U UCCIIEJ0BATEIIbLCKOM ACATCIBHOCTH, 3aHUMaIOIIel Ba)KHOE MECTO B IIO3HAHUHU XUMUH.



B mpaktuke mpemnogaBaHus XMMHM KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK W Ha ypOBHE CpeIHEro odOmiero obpasoBaHusi, mpu
OIIPEICNICHUN COACPKATEIbHON XapaKTEPUCTUKU LeJIel U3yYEHUsl IIPEAMETA HAIPABJICHUEM IIEPBOCTEIIEHHON 3HAYMMOCTH TPAJAULIMOHHO MPU3HAETCS
(opMupoBaHHE OCHOB XMMHUYECKOH HAyKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOHN JEeATEIbHOCTH YENOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOM KyJabTypbl. C METOAMUYECKON TOYKU 3pEHMS] TAKOW MOJXOJA K OIPENEICHMIO LIEJEH M3ydyeHHUs NpeaMeTa SIBISIETCS BIIOJHE
OTPaBJIaHHBIM.

CornacHO JaHHOM TOYKE 3peHUs IJIaBHBIMU LEISIMU U3Y4YEHHUs NpeaMeTa «XuMush» Ha 0a3oBoM ypoBHe (10 —11 ki) sBistroTCs:

(dbopMuUpOBaHHE CUCTEMBbl XMMHYECKHX 3HAHMHA KaK Ba)KHEHIIEH COCTAaBIIAIOUICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH Jexar
KIIIOUEBBIE TOHATHS, (QyHIaMEHTalbHbIE 3aKOHbl M TEOPUU XUMHUH, OCBOCHME fA3bIKA HAyKH, YCBOCHHME W TMOHHMAHUE CYIIHOCTH JIOCTYIMHBIX
0000111eHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

(¢bopMHpOBaHHME U pa3BUTUE MPEJCTABIEHUN O HAyYHBIX METOJAaX MO3HAHUS BEHIECTB U XMMMUECKUX peaklUid, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YMEHUN OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX SIBJICHUH, IMEIOIINX MECTO B IPUPOJIE, B MPAKTHUECKON U ITOBCEHEBHOM KU3HH;

pa3BUTHE YMEHHI U CIIOCOOOB AESTEIHbHOCTH, CBA3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM XMMHUYECKOIO 3KCIIEpUMEHTa, COOJIIOJIEHUEM IpaBUIl
0e30macHOTO OOpaIeHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTUKa IIeJiel U 3a/1a4 U3y4eHus MpeAMeTa B IporpaMMe 1o XMMH U YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B CHCTEME cpesiHero oobmiero oOpasoBanus. CeroHs B MpenojaBaHUM XUMHUH B OOJIbLIEH CTENeHH OTHaETCs
MPENNOYTeHNE MPAKTUYECKOW KOMIIOHEHTE CoOJiep)KaHusl OOydeHMs, OpPUEHTHPOBAHHOW Ha TMOJrOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTelbHON
OpraHu3aliy, BIIAJCIONIero He Ha0OpOM 3HaHUH, a GYHKIIMOHAIBHONW IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOTO TMOJYYESHUS 3H aHUM
Y IPUMEHEHHUS UX B PEAIbHON KU3HM JUISl PEIICHUS MPAKTHYECKHX 3a/1a4.

B cBs13u ¢ 3TUM IpU U3yueHUU IpeaMeTa « XUMUs» TOMUHUpYIOIllee 3HaYeHNe MPUOOPETaIOT TaKue LU U 3aJjaui, KaK:

ajgarTanusa o6yqafom1/1xc;1 K YCIIOBUAM JJUHAMHWYHO PA3BHUBANOIICIOCA MHUpPA, (bOpMHpOBaHI/IC HHTCIUICKTYAaJIbHO pa3BPIT01>i JIMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHHUYCCTBY, CAMOCTOATCIbHOMY IIPUHATHUIO I'PaMOTHBIX pemeHHﬁ B KOHKPCTHBIX »XW3HCHHBIX CHUTyalHAX, CBA3AHHBIX C
BCIICCTBAMU U UX IIPUMEHCHHECM,

q)OpMI/IpOBaHI/IC y 06yqa}01111/1xc;1 KIIFOYCBBIX HAaBBIKOB (KJ'IIO‘I@BLIX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIBHOC 3HAYCHUEC A PA3JIMYHBIX BUIOB
ACATCIIbHOCTH: PCUICHUA HpO6J'I€M, IIOMCKa, aHa/lnu3a " O6pa6OTKI/I I/IH(i)OpMaL[I/II/I, HCO6XOI[I/IMBIX JIIA HpI/IO6peTeHI/I$I OIIbITa ACATCIIbHOCTH, KOTOpAasa
3aHUMACT BaAXXHOC MCCTO B IIO3HAHHHU XHMMHH, a4 TaKXKC AJI1 OLOCHKH C MO3UIUHN DKOJIOTUUYECKOM 0e3011acHOCTH XapakTepa BJIIMAHHA BCIICCTB H
XUMHUYCCKHUX ITPOLECCOB HA OPraHU3M YCJIOBCKA U ITPUPOJHYIO CPEY,

pa3BUTHE [O03HABATEJIbHBIX HHTEPECOB, HHTEJUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYy4aromUXcs: CHOCOOHOCTH CaMOCTOSTENBHO
puoOpeTaTh HOBbIE 3HAHUS [0 XMMHH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMM, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOT UH
JUIsl TIOUCKA M aHaIK3a y4eOHOM U Hay4yHO-NOMyIspHOM MH(POPMAIIMH XUMHUYECKOTO COJICP KAHUS;



(hopMHUpOBaHHE W PA3BUTHE y OOYYAFOIIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO MBINUICHHSI, HAOIIOIaTeIhHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH,
KOTOpbIe 0COOEHHO HEOOXO MBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH M MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA,

BOCIMTaHUE Y 00ydaronmxcst yOSKIEHHOCTH B T'YMAaHHUCTUYECKON HAIPaBICHHOCTH XUMHUH, €€ BaXKHON POJIM B PELICHUHU III00ATBHBIX MPOOIeM
PalMOHAIBLHOTO IPUPOIOTIOIb30BAHUS, TOTIOJHEHHS SHEPIreTUUECKUX PECYPCOB U COXPAaHEHUs MPUPOJHOTO PaBHOBECUS, OCO3HAHMSI HEOOXOMMOCTH
Oepe)KHOTO OTHOWICHUS K TPUPOAEC W CBOEMY 3/I0POBBIO, a TaKXKe NMPUOOPETEHHS OTBITA WCIOIB30BAHUS MOJYYCHHBIX 3HAHWWA Ui TPUHATHS
IPAMOTHBIX PELIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSMH.

B yuebHOM 1uTaHEe cpemHero odmero odopa3zoBaHus MpeaMeT « XUMuUs» 0a30BOr0 YPOBHS BXOJUT B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-
Hay4HBIC TIPEAMETHI».

OO6miee yucIO 4acoB, OTBENEHHBIX ISl M3YUYEHUS] XUMUHU, HA 0A30BOM YpOBHE cpeaHero oOmiero oOpa3zoBanus, coctaisieT 136 gacos: B 10
Kiacce — 68 gacoB (2 yaca B Hezieno), B 11 kiacce — 68 gacoB (2 4aca B HEJIEHIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUSA
Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMHH

[Ipeamer OpraHNYeCcKON XVUMUHU: eé BO3HMKHOBEHHE, pa3BuTHE " 3Ha4YCHHE
B IIOJIyYCHHM HOBBIX BELIECTB M MarepuaioB. Teopus CTpOEHMs OpraHM4ecKux coenuHeHuil A. M. byrnepoBa, €€ OCHOBHBIE IIOJIOXKEHUS.
CrpykrypHble (hOpMYJIbI OpraHM4YEeCKUX BelIecTB. ['oMomorus, nzomepus. XuMU4ecKasi CBSI3b B OPraHU4YECKUX COEANHEHUAX — OJUHAPHBIE U KPATHbIE
CBS3U.

[IpencraBnenune o kmaccuuKaMyu OpraHUYECKUX BemecTB. HoMeHKIaTypa OopraHMYeCKHX COCIMHEHUM (CHCTeMaThdecKas) U TPpUBHAIbHBIC
Ha3BaHUS BaXXHEUIIINX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

SKCHCQI/IMGHT&HBHHC MCTOAbI U3YYCHHUS BCIICCTB U UX H[!CB[)&![!CHHﬁZ O3HaKOMIJICHHEC C O6p33HaMI/I OpraHN4YeCKUX BEHICCTB U MaTCpralaMH Ha
HUX OCHOBE, MOJACIUPOBAHUC MOJICKYJI OPraHM4Y€CKHUX BCIICCTB, Ha6J'IIOI[eHI/IC N OIHNCAaHHUEC JACMOHCTPAIIMOHHBIX OIIBITOB II0 IMPEBPALICHUIO

OpPraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBJIeHUE, OOYTIMBaHNUE U TOPEHUE).
YriaeBoaopoabl

AJNKaHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKHM psii. MeTaH M 3TaH — MPOCTEUIINE MPEACTABUTENIN AJIKAHOB: (DPU3MUECKHE M XMUMHUYECKHE
CBOMCTBa (peaKkuy 3aMeIIeHUs U TOPEHNUs), HAX0XKACHHUE B IPUPOJIe, OTYyUCHHE U IPUMEHEHHUE.

AJIKEeHBI: cOCTaB U CTpPOCHHC, TOMOJIOTUYECKUI pAaa. OTHIIEH U IMPOITWJICH — HpOCTCﬁMHC IpeaACTAaBUTCIIN aJIKCHOB! (1)I/I3I/I‘ICCKI/IC Hn XUMHNYCCKHC
CBOICTBa (peaKI_[I/II/I ruapupoBaHusd, TaJIOTCHUPOBAHUAA, THAPATAllMU, OKUCIICHUA 1 HOHI/IMepI/ISaHI/II/I), IMOJIYYCHHUEC U IPUMCHCHUC.

Ankaauensl: OyraaumeH-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEWIIME XMMUYECKHE CBOMCTBa (peakuus mnonuMepusanuu). [lomydeHue
CUHTETUYECKOTO KaydyyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI pAA. AI_ICTI/IJ'ICH - HpOCTCﬁIHHﬁ MpeACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC,
(I)I/I3I/ILICCKI/IC U XUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUSA, THAPATAlIUH, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC.



Apensl. benson: coctaB, crpoeHue, (U3MUYECKHE W XMMHUYECKHE CBOMCTBAa (pEeakUWU TaJOreHUPOBAHUS M HUTPOBAHH), MOJIY4YeHUE U
npumenenue. Tonyon: cocmas, cmpoenue, pusuueckue u XumuiecKue CEOUCMEA (Peakyuu 2ano2eHUpoSsanus U HUMPOBAHUS), NOJYYEeHUe U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHYeCKast CBA3b MEXJ1y YIJIEBOAOPOAAMH, IPUHAUICKAIUMHY K Pa3IMYHBIM KJIACCAM.

[TpupogHBIe HCTOUYHUKH YTIeBOAOPOI0B. [Ipupoanslii ra3 u nomytHeie HeTsHBIE ra3bl. HedTh 1 e€ mpoucxoxaenne. CrnocoObl mepepadoTKu
He(TH: MEPETOHKA, KPEKUHT (TePMHUYECKHH, KaTATUTHUECKHi), miuponu3. [IponykTel mepepaboTku He(TH, MX TPUMEHEHNE B IMPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOIYKTHI €ro MepepadoTKH.

OKCHEePUMEHTAIbHBIC METO/IbI U3YUEHHUS BEIIECTB U MX MPEBPAIICHUI : 03HAKOMJICHHE C 00pa3iiaMu MIacTMacC, KaAy4yKOB M PEe3UHbBI, KOJUICKIIUU
«Hed1p» 1 «Yrosb», MoJenupoBaHie MOJIEKYJ YIJI€BOIOPOA0B U FAJIOT€HONPON3BOHBIX, IPOBEICHNE MPAKTUYECKON pabOThI: MOJYyYEHHE 3TUJICHA U
W3yYEHHUE E€r0 CBOMCTB.

PacuérHble 3a1a4u.

Brruncnenust mo ypaBHEHHIO XHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIUU 10 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIECTB WU MIPOTYKTOB PEAKITUN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3NUECKHE U XUMUYECKHE CBOICTBA (peaklMK C aKTUBHBIMU METaJlIaMU,
raJloreHOBOIOPOJAaMH, TOpeHue), mpuMeHeHue. BogopoHbie CBSA3M MEXIy MOJeKylaMu cnupToB. JlelicTBHEe MeTaHoJIa M ATaHOJa Ha OpPraHu3M

YCJI0BCKa.

MHuoroaToMHEIE CITUPTHI. OTHICHIIINKOJIL H TIIMIOEPHUH: CTPOCHUCE, (bI/I3I/I‘IeCKI/Ie N XMMHWYECKHE CBOMCTBA (B3aPIMOI[eI>10TBPIe CO ICIOYHBIMU
MCTaJUlaMH, Ka4Y€CTBEHHAas p€aKrsa Ha MHOI'OAQTOMHBIC CHI/IpTBI). HeﬁCTBHe Ha OpraHusM 4c€JIOBCKa. HpI/IMeHeHI/Ie rIMInepruHa U STUJIICHI TIUKOJIA.

@deHoJI: CTpOoeHHE MOJIEKYIIbI, PU3NUYECKHe U XUMUUeckue cBoicTBa. TokcnyHocTh deHona. [Ipumenenue denomna.

A.]'ILI[@FI/II[H U KenioHbsl. CDOpMaJ'ILI[eFI/II[, alCTaJbACTuA: CTPOCHUC, (I)I/ISI/I‘IGCKI/IG M XHMHYECKHE CBOMCTBa (peaKHI/II/I OKUCJICHUA H
BOCCTAaHOBJICHHU, KAUCCTBCHHBIC peaKI_II/II/I), IMOJIY4CHUC U [IPUMCHCHHC.

O,Z[HOOCHOBHBIG MpCaACIIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBbI/IHaH U YKCYCHasl KHUCJIOTBbI: CTPOCHHC, (1)I/I3I/I‘ICCKI/IG U XHMHYECKHE CBOICTBa
(CBOﬁCTBa, 06H_II/IC AJIg KilacCa KHUCJIOT, pCaKIu-d 3TepI/I(1)I/IKaI_[I/II/I), MOJIYYCHUC U IPUMCHCHHUC. CTeapI/IHOBaH " OJICMHOBAA KHUCJIOTHI KaK IIPCACTABUTCIIN
BBICIINX Kap6OHOBBIX KHCJIOT. Mbla KaK COJIM BBICIIHX Kap60HOBBIX KHCJIOT, UX MOIOIICC JICNICTBHUE.

CrnoxHble 3(upbl Kak NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['miaponus cioxsbiXx 3¢gupos. XKupel. I'mapomus sxupos. IlpumeHeHue xupos.
buonoruueckas poJb )KMpOB.



YrneBopl: cOCTaB, KIACCH(PUKAIUS YTIEBOAOB (MOHO-, IU- U Moymcaxapuipl). [0Kko3a — mpocTelmmii MOHOCaxapuI: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3UYECKHE U XMMHYECKHE CBOMCTBA (B3auMoaeicTBre ¢ ruapokcuaoM Meau(ll), okucinenne aMmmuadabIiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIFOKO3bI), HAX0XKJICHUE B TIPUPOIE, IpUMEHEeHne, Ouoaoruyeckas poib. @orocunte3. @pyKkTo3a Kak U30Mep TIFOKO3BL.

Kpaxman u nemnonos3a Kak npupojaHbie nosuMmepbl. CTpoeHHe Kpaxmana U Leuiroso3bl. du3nueckue M XMMHUYECKHE CBOICTBa Kpaxmaia
(ruaponu3, Ka4eCTBEHHAsl PEAKIIHS C HOJI0M).

OKCIIepUMEHTAIbHbIE METOJIbl U3YYCHHUS BEIIECTB M UX NPEBPAIICHUN: MPOBEICHHUE, HAOIIOJCHNE W ONKCAHUE AEMOHCTPALMOHHBIX OTIBITOB:
rOpEeHUE CIHUPTOB, KAYECTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHciIeHue »dTaHosia okcuaoM wmenu(ll)), MHOroaToMHBIX CHUPTOB
(B3aumMogeiictBue rimuepuHa ¢ ruapokcuaom Mmenu(ll)), anpaerngoB (okucieHHE aMMUA4YHBIM pacTBOpoM okcuja cepeOpa(l) m ruapoxcuaom
meau(Il), B3aumoeiicTBre kpaxmaia ¢ H0JJOM), IPOBEACHUE MPAKTUUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

PacuérHble 3a1a4n.

Boruncnenus no ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEUIECTBA WM MPOJIYKTa PEAKIMH 10 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOIYKTOB PEaKIUN).

A3oTcozepKale OpraHn4eckie CoeMHEHMUS.

AMMHOKHUCIIOTHI Kak amM(pOTepHbIE OpraHuYecKue coeauHeHus. DU3nvecKkne W XMMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpUMEpEe TIIHIIMHA).
Bbuonornueckoe 3HaueHre aMUHOKUCIOT. IlenTuaml.

benku xak mpupojHbIe BRICOKOMOJEKYISpHbIE coeAnHEeHUs. [lepBuyHas, BTOpUYHas U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA
OeNKOB: TUAPOIU3, ACHATypalusl, KaYeCTBEHHbIE pEaKI[uu Ha OeIKu.

OKCIIepUMEHTAJIbHBIE METOAbl M3YUYECHHS BEIIECTB M UX IIPEBPAIICHUM Ha6J'IIO,Z[eHI/Ie " OIMMCAaHUEC ACMOHCTPALMOHHBIX OIIBITOB: ACHATypalusd
0eaKoB IIpy HAarp€BaHnu, IBETHBIC PECAKIIUU OEIKOB.

BBICOKOMOJIeKyJIﬂprIe CoOeAMHECHUA

OCHOBHBIC MOHATUS XUMHH BbBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD, IOJIHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPU3AlNN, CPCOHISA
MOJICKYJIIpHas Macca. OcHOBHEIE MCTOAbl CUHTEC3a BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ — HOJIMMCPHU3alUAg U IIOJITUKOHACHCAIIU.

OKCHEePUMEHTAIBHBIC METOAbI M3YUCHUS BEIICCTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C o6pa3uaMH MNPpUPOAHBIX U HUCKYCCTBCHHBIX BOJIOKOH,
IjracTMacc, KaydyKoB.

MexnopeaMeTHbIe CBSI3H.




Peanuzanus MeXNpeAMETHBIX CBS3EW MPU M3YUYEHUHM OpraHndeckoi xumuu B 10 Kiacce OCYIIECTBISIETCS Yepe3 MCHOJIb30BaHME KaK OOLIMX
€CTECTBEHHO-HAYYHbIX ITOHATUH, TaK U NOHATUN, ABJISIONIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHSTUS: SIBJICHHUE, HAYUHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAHN3, CHHTE3, KIIAaCCU(PUKAIUS, IEPUOTUIHOCTD,
HaOII0/ICHUE, H3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNE.

dusnka: mMarepus, dHEPrusi, Macca, aroMm, HJIEKTPOH, MOJEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE
BEIECTBA, PU3NICCKIEC BEIIMINHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6mocdepa, 0OMEH BEIIECTB B Opranusme, (PoTocuHTE3, OMOJOTHYECKH aKTUBHBIE BellecTBa (OCNKH, YrIeBOIbI,
XKUPBI, PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MI0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexaomOTH: MUIICBBIC TTPOAYKTBI, OCHOBBI PAlMOHAJIIBHOI'O IMHWTaHWA, MOIOIMIUC CPCIACTBA, JICKAPCTBECHHBIC M KOCMETHYCCKUC IIpCraparthl,
MaT€puraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMUA
Teopernyeckne 0CHOBBI XHMHH

XuMUYecKuil 3eMeHT. AToM. SIapo aToMa, U30TOMbI. DJIEKTPOHHASE 0001049Ka. DHEPreTUUeCKue YPOBHH, MOTyPOBHU. ATOMHbIE OpOUTaNH, s-,
p-, d- anemeHThl. OCOOEHHOCTH pacHpeeieHus] 3JEKTPOHOB MO OPOHMTAISIM B aToMax 3JCMEHTOB IMEPBBIX YETHIPEX MEPHUOJO0B. DIEKTPOHHASL
KOH(UTrypamus aToMoB.

Ilepuonnyeckuit 3akoH u llepumoguueckass cucrema xumuyeckux aviemMeHToB J[. WM. MenneneeBa. CBs3b NEPUOJMUYECKOrO 3aKOHA MU
Ilepuonnyeckoit cucrembl XxUMH4Yeckux snemeHToB [I. V. MenneneeBa ¢ coBpeMEHHOH Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX M CJIOXKHBIX BELIECTB MO IpyNNaM U MeprojaM. 3HAaYeHUE MEepUo TMUYECKOTO 3aKOHa B
Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BuAbl XMMHMUYECKON CBS3M (KOBAJEHTHAs HENOJISIpHAs M TOJISIpHAs, MOHHAs, METAJUIMYECKas).
MexaHnu3mbl 00pa30BaHUS KOBAJICHTHOW XHMMHYECKOH cBsi3M (OOMEHHBI M JOHOPHO-AaKUENTOpPHBIN). Bomopoanas cBsizb. BaneHTHOCTS.
DneKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTAIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOICTBA BEILIECTB OT TUIA KPUCTAININYECKON PEILIETKH.

[Tonsatue o aucnepcHbIX cucteMax. MIcTHHHBIE M KOJIJIOWIHBIE PAaCTBOPHEL. MaccoBast 101 BEIIECTBA B PACTBOPE.

Knaccudukanus neoprannueckux coenvHeHuit. HomeHkinatypa HeopraHW4YecKUX BemIiecTB. ['eHeTnueckas CBsI3b HEOPTaHMUECKUX BEIIECTB,
MPUHAJICKAINX K PA3JIUYHBIM KJIACCaM.

Xumnyeckas peakius. Kinaccupukanus XMMUUECKUX peakuii B HEOPraHMYeCKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHHs MacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (PakTopoB. OOpaThMble peakiuu. XUMUYECKOe paBHOBecHe. DaKTOpbI, BIMSIONINE Ha
COCTOsIHME XuMu4yeckoro pasHoBecus. [Ipnanun Jle [larense.

DnexTpoauTHueckas aucconuanus. CubHbIe U caalble AMeKTpoauThl. Cpesa BOJHBIX paCTBOPOB BEIIECTB: KUCIIasA, HEUTpaibHas, [IeI0YHasl.
OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEPUMEHTAIbHBIC METOJIbl M3YYCHHUS BEIISCTB M WX MPEBpalleHUu: JAeMOHCTpamus Tabmun «llepumomnueckas cucreMa XHMHUYECKHX
2JIEMEHTOB 1. W. Menneneesay, H3y4YCHHUE Moenei KPUCTaJUTMYECKHUX PEmETOK, HaOJII0IcHHE
1 OMHCAHHWE JEMOHCTPAIMOHHBIX M JA0OPATOPHBIX ONBITOB (Pa3JIoKEHUE MEPOKCHA BOJOPOJa B MPUCYTCTBUM KaTalnu3aTopa, OMPEISICHUE CPEeIbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIHPHOTO HMHIMKATOpPA, PEaKIMM HWOHHOTO OOMEHA), MPOBEJACHUE MNPAKTHYECKOW paboTel «BimsHue
pa3IUUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEAKITUN.

Pacuérnbie 3agaun.

Pacuértnl 1o YPaBHCHUAM XUMHYCCKUX peaKHHﬁ, B TOM 4YHCJIC TCPMOXHUMHUUYCCKUC paC‘léTLI, paC‘IéTH C HCIIOJIB30BAHHMECM IIOHATHA «MaCCOBasit
J0JIA BEIICCTBa».

Heopranuueckast xumus

Hemerannel. Ilonoxxenue HemeramnoB B Ilepuonmyeckoit cucreme xumuueckux snemeHToB JI. WM. MenzaeneeBa W 0COOEHHOCTH CTPOEHUS
aToMoB. OU3MUECKUE CBOICTBA HEMETAIIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUCIOPoaa, cephl, pochopa U yriepoaa).
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XUMUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETANIOB (TAJOT€HOB, Cephl, a30Ta, (ocdopa, yriepona W KpeMHHUS) U UX COCTUHEHUH (OKCHUIOB,
KHUCIIOPOACOAEpKAILUX KUCIOT, BOJOPOIHBIX COEAUHEHUH).

IIpuMeHeHNe Ba)KHENIIUX HEMETAJUIOB U UX COCIUHEHUM.

Meramnbl. Tlonoxxkenne wmetamioB B Ilepuommueckoit cucreme xumuyeckux sieMeHToB JI. U. MennmeneeBa. OcoOEHHOCTH CTPOCHUSA
AIIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmme ¢u3nueckue cBoicTBa MeTa/uIoB. CIUIaBbl METAJUIOB. DJIEKTPOXMMHUYECKHNA Psii HANPSHKCHUH
METaJJIOB.

XUMHUYECKHE CBONCTBA BAXKHEUIIINX METAIUIOB (HATPU, KaJIW, KaJIbIIUI, MarHui, aIIOMUHUAN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O61ue crnocoObl Noay4eHHus MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIIepUMEHTAJIbHBIC METOIbl M3YUCHHS BEIISCTB M WX IPEBPAIICHMM N3Yy4YCHHE KOJUICKIHUH «MeTamisl u CILJIaBBI», 06pa31103 HEMETAJIOB,
PEIICHUE ODSKCICPUMCHTAJIBHBIX 3aaa4, Ha6n}0)1eH1/1e U ONMMCAHUC ACMOHCTPAIMOHHBIX M J'Ia60paTOpHI)IX OITBITOB (BSaHMOHeﬁCTBHe TuApoKCcHuaa
AJIIOMHHUA C paCTBOpaMu KUCIIOT U menor{eﬁ, KauC€CTBCHHBIC PCAKIIMN HAa KATUOHBI MeTaJ'IJ'IOB).

PacuérHbie 3a1a4u.

Pacuérbl macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJTHOTO M3 YYaCTBYIOUIMX B PEaKIMU
BEIIECTB, pacuy€Thl Macchl (00bEMA, KOJMYECTBA BEUIECTBA) IPOYKTOB PEAKIIUH, €CIIM OJTHO U3 BELIECTB UMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xumMun B obecrieyeHnu 3KOJ'I01"I/ILIGCKOI71, BHCPFCTHHCCKOﬁ u HHIHeBOﬁ 6630HaCHOCTI/I, Pa3BUTHU MCIAUINHEI. Ilousrue o HaY4YHbIX MCTOJAX
IIO3HAaHUs BEIIECTB U XUMHYCCKHUX peaKquI.

Hpe,[[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX [TPUHIHUIIAX ITPOMBIIIJICHHOI'O TTOJIYYCHUA BayKHEHIITNX BCIIICCTB.

YenoBek B MHPC BCHICCTB U MAaTCPUAJIOB: BayKHEHIIINE CTPOUTCIIbHBIC MAaTCpHaJIbl, KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KPACKH, CTCKJIO, KEpAaMHUKa,
MaTCpuralbl 1JIA SJICKTPOHUKH, HAHOMATCPHAJIbl, OPTaHUYCCKHUC U MUHCPAJIbHBIC yz[o6peHI/m.

XuMHUsa W 370pOBbE UEJIOBEKa: MpaBHJa HCIOJB30BAHUS JIEKAPCTBEHHBIX TMPENaparoB, MpaBWiia OE30MacHOr0 HCIOJIB30BAHMS MPENapaToB
OBITOBOM XAMUU
B [IOBCEIHEBHOMN KU3HU.

MexnopeaMeTHbIe CBSI3H.
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Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpU U3y4eHHH o0IIeil 1 HeopraHnyecko XuMuu B 11 Ki1acce OCyIIeCcTBIIICTCS Yepe3 UCTIONb30BaHUE KaK
OOIIMX €CTECTBEeHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHATHUH, ABISIOMNUXCS CUCTEMHBIMU JJIS1 OT/ACIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSITHS: HAYYHBIH (AaKT, THIOTE3a, 3aKOH, TEOPHs, aHaIu3, CUHTE3, KIACCU(PUKAIUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHUE, SIBJICHHUC.

®du3uKa: MaTepusi, JHEPTusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYSCKUE BETMUMHBI U €IMHULIBI UX H3MEPEHUSI, CKOPOCTD.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.
I'eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MI0JIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.
TexHonorus: XuMuyeckasi MPOMBIIIIIEHHOCTh, METAJLTYPrUs, MPOU3BOICTBO CTPOUTENIBHBIX MaTepHANIOB, CEIbCKOX03HCTBEHHOE MMPOU3BOJICTBO,

MUIIeBasi MPOMBIIIJIEHHOCTh, (hapMalleBTHUeCKas MPOMBIIIJIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKHUX MPENnapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, dJEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMLBI 110 XMMHUM HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHBI
®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ybTaTaM OCBOCHHUS OOYUAIONIMMUCS MPOrpaMM cCpemHero oodmiero obOpa3oBaHUs (JIMYHOCTHBIM,
METanpeaMEeTHbIM U TpeAMeTHbIM). HaydHo-meTonnueckoi OCHOBOM i pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CPEIHETO

o011ero 00pa3oBaHMUs SIBJISICTCS CHCTEMHO-ICSITSIBHOCTHBIN MTOIXO/T.

B cooTBercTBUM ¢ CHCTEMHO-IESATEIHLHOCTHBIM TMOAXOJOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHMS IMpeaMeTa «XHUMHS» Ha YPOBHE
cpeaHero oOuiero o0pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONINE!

OCO3HaHUE OOyYaIOMUMHCS POCCUUCKOM TPaKIAHCKOM HISHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CaMOCTOATEIHLHOCTH W
CaMOOIIpeIEICHHIO;

HaJIn4Yue MOTHBAITUHU K 06y‘-I€HI/IIO;

[eJICHANTPABICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHIN JTUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX TPAJAUIIMN 0a30BON HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTB O6yan-OH_[I/IXC$I PYKOBOJACTBOBATECA B CBOCH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBEIMH YCTAHOBKaMHU, IMPUCYIIUMU
HCJ’IOCTHOﬁ CUCTEME XUMHNYECCKOT'O 06p330BaHI/I$I;

HaJIMYHC MPAaBOCO3HAHUA 9KOJIOTMYECKON KYJIbTYPbI U CIIOCOOHOCTHU CTaBUTH LEJIN U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JImuHOCTHEIE PE3YIbTAaThl OCBOCHUSA IPEAMETA «XUMHUS JOCTHUI'alOTCA B €AUMHCTBE y‘lG6HOI>i 1 BOCIUTATCIIFHOM JCATCIBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHUYCCKUMHU, COOUNOKYIbTYPHBIMH, NYXOBHO-HPAaBCTBEHHBIMU HCHHOCTAMHA U HACAaIaMU pOCCHﬁCKOFO T'paKaaHCKOI'O O6I_HCCTB3, IIPUHATBIMUA B
O6H_I€CTBC HOpMaMHu MW IIpaBWJIaMH IIOBCIACHMH, CHOCO6CTBYIOH_II/IMI/I nmpouneccaM CaMOIIO3HAHHUA, CaMOpPAa3BUTHUA KW HPABCTBCHHOI'O CTAHOBJICHHA

JIMYHOCTH o6y11afou11/1xc;1.

JInuHOCTHBIC PeE3yJIbTaTbl OCBOCHUS IPEAMETA «XUMUS» OTpaxxaroT C(I)OpMI/IPOBaHHOCTB OMbITa MO3HABATEILHOU U HpaKTHqCCKOﬁ JACATCIBHOCTH
o6yqa10mnxc;l 110 pCain3allvu ITPHUHATBIX B 06H.[CCTB€ HeHHOCTeﬁ, B TOM 4YHUCJIC B 4aCTH:

1) rpaskIaHCcKOTro BOCIIMTAHUS:

OCO3HaHUusA O6y‘IaIOH_II/IMI/IC}I CBOMX KOHCTUTYHHOHHBIX IIpaB U 065[38.HHO0T€I>1, YBAXKCHUSA K 3aKOHY U IIPABOIIOPAJKY,
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MNpEACTaBJICHUA O CONUAJIbHBIX HOPpMaAX U MpaBujiaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOI;'I ACATCIIBHOCTU IIPpU CO3JaHUU y‘Ie6HbIX MMPOCKTOB, PCHICHHUU y‘-ICGHBIX W I103HaBaTCJIbHBIX 3ajad4,
BBIIIOJITHCHUU XUMHWYCCKHUX SKCIICPUMCHTOB;,

CMOCOOHOCTH TIOHUMATh W TPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY M apryMEHTBHl IPYTUX IPH aHaJIU3€ pa3MYHBIX BHJIOB Yy4eOHOU
NESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:
LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIe[IUI0 OT€YECTBEHHON XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUYECTBA B obnactu TCOPUH W NPAKTUYCCKOTO MPUMCHCHUA XUMHUH, OCO3HAHUA TOr'0, YTO AOCTHMIKCHUSA HAYKH CCTb
PE3YIbTAT JJIUTCIBHBIX Ha6HIOJICHHI>'I, KPOIIOTJIUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O TPpyJda y‘IéHBIX " IIPaKTUKOB,

WHTEpeca W IO3HABATEIHHBIX MOTHMBOB B TOJIYUCHHH W TOCJIENYIONIEM aHaln3e WH(OPMAIMU O TEPENOBBIX JOCTHIKCHHUSX COBPEMEHHOU
OTE€UYECTBEHHON XHMUHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLCHUBATb CUTYyalluu, CBA3aHHBbIC C XUMHUYCCKUMHU SIBJICHUSIMU,
" IPpUHUMATb OCO3HAHHBIC PCUHICHN A, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTH,

TOTOBHOCTH OILICHHMBATh CBOE MOBEACHUE U IIOCTYIIKHM CBOUX TOBapI/IHICﬁ C HO3HHHI>1 HPAaBCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHHUEC HOCJ'IGI[CTBI/II‘/'I
OTHUX IMOCTYIIKOB;

4) hhopMupOBAHNS KYJIbTYPbI 310POBbI:

IIOHMMAaHHA HCHHOCTGIZ 340pPOBOI0 U 0e301IacHOro O6p21321 KHN3HU, H606X0,Z[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOILLICHHSA K CO6CTB€HHOMy (1)I/ISI/I‘IGCKOMy
" IICUXUYCCKOMY 310POBbIO;

CO6J'IIO,Z[6HI/I$I IMpaBHJI 0€30I1acHOro O6paH_IeHI/I$I C B€CIICCTBAMU B 6I>ITy, IMOBCEIHEBHOM JKU3HU U B pr,Z[OBOfI ACATCIBHOCTH

MMOHUMAaHM [IEHHOCTH MPaBUJI MHAWBUIYaTbHOTO M KOJIJICKTUBHOTO OE30MAaCHOTO MOBEIEHUS B CUTYAIUAX, YIPOKAOMIUX 3I0POBBIO U KU3HU
JTIOIEH
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0CO3HAHMS MOCIIEICTBUI U HETIPHUATUS BPEIHBIX IPUBBIYEK (YHOTPEOICHNUS aJIKOTOJIsA, HAPKOTUKOB, KYpEeHUS);
5) Tpy/0BOr0 BOCIUTAHUS

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIIbCKON JESITEIIbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOW M JPYIHMX BHAAX
JEATEIIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEILIEHUU PAKTUYECKUX 3a]1a4 COLMAIIbHOM HalpaBJICHHOCTH (B paMKax CBOEro KJjlacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3y4eHHIO MPo(deccuil pa3InyHOro poja, B TOM YKCJIe Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;
YBaXXEHUs K TPYAY, JIIOASAM TPYJa U pe3yJbTaTaM TPYAOBOH AESITEIBHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBHAYaJbHOM TpaekTopuu oOpa3oBaHus, Oyaymied mnpodeccun U peanusalud COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrHYecKOro BOCHUTAHMS:
HKOJIOTHYECKH I1EIECO00Pa3HOT0 OTHOIICHHS K MTPUPO/IE, KAK HCTOYHUKY CYIIECTBOBAHMS XM3HHU Ha 3eMIIe;

MMOHUMAaHUS I00ATLHOTO XapakTepa SKOJIOTHUECKUX Mpo0ieM, BIMSHHUS 3KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOIHON U COLMAIbHON
Cpelbl;

OCO3HaHUA HeO6XO,I[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I}KGHI/II‘/'I XUMHUHU JJIA pEHICHUS BOIIPOCOB pallMOHAJIIBHOT'O ITPUPOJ0IIOJIB30BaHNA,;

AKTUBHOTO HENpUATUS JEHCTBUM, NPUHOCALIMX Bped OKpYXalolled NpUpoaHOl cpede, yMEHHS IPOTHO3UPOBATh HEOIAronpusTHbIC
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX EHCTBUI U MPEAOTBPAILATh UX;

HAJINYMS PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPbI, OTBITA JCATCILHOCTH JKOJOTHUECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COLMAIBHOW MPAKTUKE, CIIOCOOHOCTH W YMEHHS AKTHBHO IPOTHBOCTOSTH
HJIC0JIOTUH XeMo(oOouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

C(pOpMI/IpOBaHHOCTI/I MHPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPCMEHHOMY YPOBHIO PA3BUTHUA HAYKH U O6H.ICCTBCHH01>1 IMPAKTHUKHU,
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MOHMMAaHUS CeUn(UKN XUMUU KaK HayKH, OCO3HaHMA €€ posil B (POPMUPOBAHUH PAIIMOHAIEHOTO HAYYHOT'O MBIIIICHHUS, CO3/IaHUH 1IETI0CTHOTO
NpeJCTaBICHU 00 OKpYyXalolleM MHUpe KaKk O €IMHCTBE MPHUPOJABI U YEJOBEKa, B MO3HAHMM MPHUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHHH Ipo OjeM
COXPAHEHHUS IPUPOJHOTO PABHOBECHUS;

yOexIEHHOCTH B OCOOOH 3HAYUMOCTH XMMHHU JIJIsl COBPEMEHHOW NMBUJIM3AIMU: B €€ TYMaHHCTHYECKOW HANpPaBICHHOCTH M BaXHOH pOJH B
CO3JaHMHM HOBOW 0a3bl MaTepHATBHOW KYIbTYPHl, PEHICHHH TJIOOATBHBIX TNPOOJEM YCTOWYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MHUIIEBOW M IKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, 0OECIIEUEHUU YCIOBUN YCHIEIIHOTO TPyAa WM IKOJOTHUYECKH
KOM(DOPTHOH JKU3HU KaXKJOTO WieHa 00IIeCTBa;

CCTGCTBCHHO-HayLIHOI\/JI rpaMOTHOCTU: TNMOHWMAHUA CYHIHOCTH MCTOAOB IIO3HAHUSA, HCIOJIb3YEMBIX B CCTCCTBCHHBLIX HAYyKax, CHocoOHOCTH
HCII0JIB30BATh IMOJIYYaCMbIC 3HAHUWA JJId aHalln3a U O0OBSICHEHUS SIBIICHUI OKpYyXXaromero Mupa U mpoucxoadaimunx B HEM I/I3M€H€HI/II71, YMCHHA OCJIAThb
000CHOBaHHbBIE 3aKIIOYEHHUS Ha OCHOBE Hay4YHBIX (1)aKTOB U UMCIOMIUXCA JaHHBIX C LEJIBIO MOJTYUCHUA JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaAMOCTOSITENILHO MCIIOJIL30BaTh XUMUYECKHE 3HAHUS JJId peIICHHA HpO6J’I€M B PCAJIbHBIX ) XU3HCHHBIX CUTYallUAX;

HHTEPECCA K IO3HAHWIO U HCCH@HOB&TGHBCKOﬁ JACATCIBbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BAaHHUIO M CaMOOOpa30BaHHIO, K AKTUBHOMY ITOJYYCHHIO HOBBIX 3HAHUM MO XWUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTAMHU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpodhecCHOHATBHOMN NeATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ynbTaThl OCBOEHHS yueOHOTO NpeaMeTa « XMMHUA» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus BKIIOYALOT:

3HaYMMbIe 151 POPMUPOBAHUS MUPOBO33PEHHSI 00yUaIOIINXCS MEXAUCIUIIMHAPHBIE (MEXIPEAMETHbIE) 00IeHayUYHbIEe TOHATHS, OTPaXKaIOIINe
LIEJIOCTHOCTh Hay4YHOH KapTHUHBI MHMpa M CHEHM(UKY METOJOB MO3HAHMs, UCIOJIb3YyeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO, SHEPIHs,

SBJICHUE, MPOLIECC, CUCTEMa, HAy4HbIH (PAKT, MPUHLMUIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJO0BaHUE, HAOIIOJCHHE, U3MEpEHHE,
AKCIIEPUMEHT U APYTHUE);

YHUBCPCAJIbHBIC y‘Ie6HBIC JeNCTBUA (HOSH&B&TGJ’ILHHC, KOMMYHUKAaTUBHBIC, pCFYHHTI/IBHLIe), O6CCHC‘-II/IB8.IOH_II/IC (I)OpMI/IpOBaHI/Ie
(pYHKHHOHaHBHOﬁ rpaMOTHOCTH U COLIMAJIbHOM KOMITETCHIINHU 06yqafomnxc;1;
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CIIOCOOHOCTh OOYYAIOIIUXCA WCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PECHUYECKHEC 3HAHUS WM YHUBEPCAIbHBIC Y4eOHBIC
JICMCTBUS B IO3HABATEIbHOW U COLIMAIIBHOM ITPAKTHKE.

MetanpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCATBHBIMU Y4€OHBIMU MMO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JIEVCTBUSIMH.

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMM:
1) 6a30oBble JJOTHYECKHUE e CTBUS:
CaMOCTOSITENHHO (POPMYTUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENIETIATh 1ETN ACSITEIBbHOCTH, 3a/1aBasi TapaMeTpPbl U KPUTEPUH MX JOCTHXKCHHS, COOTHOCHTH PE3YJIbTAThl JACSITEIBHOCTH C MOCTaBICHHBIMHU
LIEIISIMU;

HCII0JIB30BaTh IIpH OCBOCHUU 3HAHUI HpI/IéMBI JIOTUYECKOTO MBIIJICHHUA — BBIACIIATHL XapPaKTCPHBIC MPU3HAKU MMOHATHH U yCTaHaBJIMBaTb HUX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOINEC IOHATHA IJIA 00BACHEHUSA OTACIIBHBIX (baKTOB n ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALIMK BEIIECTB U XMMHUUECKUX PEaKLnid;
YCTaHaBIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYCCKHUE PaCCYXIACHUA (I/IH,Z[YKTI/IBHBIG, ACAYKTHBHBIC, IIO aHaJ'IOI‘I/II/I), BbISABJIATE 3aKOHOMEPHOCTH MW IPOTHUBOPCYUSA B
paccMaTpruBACMBIX SABJICHUAX, (bOpMyanOBaTB BBIBOAbI U 3aKJIIFOUYCHU S,

MIPUMCHATH B IIPOLCCCC MMO3HAHUS, UCIIOJIb3YEMBIC B XUMUH CUMBOJIMYCCKHUC (3H8.KOBBIC) MOACIIN, Hp606p830BLIBaTL MOACJIbHBIC ITPCACTABICHUA

— XHMMYECKUM 3HaAK (CI/IMBOJ'I) JJIEMCHTA, XUMHNUYCCKas q)OpMyJ'Ia, YpaBHCHUC XHUMHYCSCKOM p€aKkuun — IIpU PCHICHHUH y‘le6HBIX II03HAaBAaTCJIBbHBIX U

MPpaKTUYCCKUX 3aad, MNPUMCHATH HA3BAHHBLIC MOJCJIBHBIC IMPECACTABICHUS [JId BBISBJICHHUA XAPAKTCPHBIX IIPU3HAKOB HN3YYACMbIX BCHICCTB U
XUMHNYCCKHUX peaKHHﬁ.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:

BJIaZICTb OCHOBAMU MCTOJ0B HAYYHOTO IMO3HAaHHWA BCHICCTB U XUMHUYICCKUX peaKL{Hﬁ;
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(dbopMynHUpOBaTh LENU M 3aJla4d MCCIEI0BAHMS, MCIOIb30BaTh IMOCTABICHHBIE U CAMOCTOSTENIFHO COPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIs1 (JOPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BII/ICTh HABBIKAMH CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YIEHUYECKIX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIATh 32
XOZOM TIPOLIECCa, CaMOCTOSITEIFHO IPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIIFHO JOCTOBEPHOCTH

pe3yJIbTaTOB MCCIIEA0BAHNS, COCTABIATH 0O0CHOBAHHBIN OTUYET O IpoAEIaHHON padoTe;

HpI/IO6peTaTI) OIIBIT y‘ICHH‘IGCKOfI HCCHCI[OB&TGHLCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH, ITPOABJIATH CIIOCOOHOCTBH M TOTOBHOCTh K CaMOCTOATCIIBHOM Y
IMOXCKY MCTOJ0B PCHICHUA IMTPAKTUUCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUA.

3) pa6ora ¢ nunopmanmeii:
OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMaLMU (HAydHO-TIONYJIsIpHas TUTepaTypa XMMHUECKOTO COAEp KaHMsl, CIIPaBOYHbIE TOCOONS,
pecypcbl MHTEpHETa), aHAMM3UpPOBaTh WH(OPMAIMIO PA3TUYHBIX BUIOB W (POpPM MpeACTaBICHUS, KPUTHYECKHA OILICHWBATh €€ OCTOBEPHOCTh W

HEIIPOTUBOPCUUBOCTD,

(dhopMyIUpOBaTh 3aMpOChl U MPUMEHSTH Pa3JIMYHbIE METOJBI MPU TOUCKE U 0TOOpe MH(OpMaIuu, HEOOXOUMON IS BBHITIOJTHEHHS YICOHBIX
3aJ1a4 OMPENEIEHHOTO TUTIA;

NpHOOPETaTh OMBIT UCTIOIF30BaHMs HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITEIHHO BRIOMPATh ONTUMANIbHYIO (hOpMY MpeacTaBieHuss nHpopMaluu (CXxeMbl, TpaduKu, AUarpaMMbl, TaOIHUITbI, PUCYHKH U IPYTHE);

HCIO0JIb30BaTh HAYYHBIN SI3bIK B KauecCTBE CpeACTBa IMpH paboTe ¢ XUMUYECKOW MHpOpMaIUeil: MPUMEHITh MeXIpeaMeTHbie ((pusnueckue u
MaTeMaTH4eCKHe) 3HaKU U CUMBOJIbI, (popMyIibl, aO0peBUaTypbl, HOMEHKIATYPY;

HUCIIOJIB30BATh U HpCO6p&30BBIBaTB 3HaKOBO-CHUMBOJIMYECKHUE CPCACTBA HAITIAAHOCTH.
OBJIaL[eHPle YHuBEpCaAJbHBIMA KOMMYHUKATHUBHBIMHA I[EﬁCTBPIHMPI:

3aJaBaTb BOIIPOCHI 10 CYLICCTBY O6CY)KI[8.€MOI71 TCMbI B X0Aae Juaiaora
H/Uan JAUCKYCCHUHU, BBICKA3bIBATb UCH, CI)OpMy.]'II/IpOBaTB CBOHU IIPCAJIOKCHUSA OTHOCUTCIIbHO BLINIOJIHCHUA HpeHHO)KeHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTAlMEN pe3yIbTaTOB MO3HABATEIbHON AEATEIBHOCTH, OJYUYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MpU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOM paObOTHI 1O UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTnu3aluu y4eOHOTO MPOeKTa U
dbopMynupoBaTh BBIBO/IBI
0 pe3yNibTaTaM MPOBEAEHHBIX UCCIEIOBAHUHN MYTEM COTJIACOBAHUS TIO3UIINIA B X0JI€ 00CYK/IeHUSI U 0OMEHAa MHCHHSIMH.
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OB.]'Ia)IeHI/Ie YHUBEPCAJIBbHBIMH PETYJIATUBHBIMUA JeHCTBUSAMM:

CaMOCTOSITENIBHO IUIAHMPOBATHh U OCYILECTBIIATH CBOKO IO3HABATEIbHYIO JEATEIBHOCTD, ONpEAcIsAs €€ Lelnu U 3a1a4d, KOHTPOJIHUPOBATh U II0
Mepe HEeOOXOAMMOCTH KOPPEKTHUPOBATh MpeAaraeMblii alrOpUTM JICHCTBHI NPH BBIOJHEHWHM YYEOHBIX M HMCCIENOBATENBbCKUX 3aj[ad, BHIOMPAThH
Hanbosee 3 (HeKTUBHBIN CIOCO0 UX pEIICHUS C yIETOM MOyYSHHUS HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKUX PEAKIIHAX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIHHOCTH Ha OCHOBE CaMOaHAaIN3a U CAaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUNA O XUMHUYECKON COCTABJISAIONICH €CTeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHH B TTO3HAHWH SIBIICHUU
MpHUPObI, B (GOPMUPOBAHUN MBIILJICHUS U KYJIbTYPBI JIMYHOCTH, €€ (YHKLIHOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] TPAKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M IIPUPOJHON CPEIE;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHWI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHATUSA (XMMUYECKUH SIIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpauiéHHas),
MOJIb, MOJIIpHAsl Macca, MOJISIPHbIA O00bEM, YIJIEpOAHBIN cKeleT, GyHKIHOHAIbHAS TPYIIa, pajuKal, U30Mepus, U30Mepbl, TOMOJIOTUYECKUN PsII,
TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U a30TCOACPIKAIIME COSIUHEHHSI, MOHOMED, TOJIMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS);
TEOpUM M 3aKOHBI (Teopus CTPOCHUS OpraHudeckux BemectB A. M. byriepoBa, 3aKkoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUM,
(dakTonoruueckue CBEICHHUS O CBOICTBAaX, COCTaBE, MOJYYCHHU U OE30MACHOM HCIIOJIB30BAHMM BAXXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JeSITeTbHOCTH YeTIOBEKA;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIATH XapAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh WX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC
MOHATHUA ITIPU OIIMCAaHUU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpraHu4eCKux COCI[I/IHGHPlﬁ;

Cc(OPMHUPOBAHHOCTh YMEHHUIH HCHOJb30BaTh XHUMHMUYECKYIO CHMBOJIMKY I COCTAaBJIGHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAaIIE€HHON) GOpMyST OpraHMYECKHX BEIIECTB M YPaBHEHMH XMMMUYECKHX PEaKLUH, U3rOTaBIUBAaTh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIs
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;
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c(OPMHUPOBAHHOCTh yMEHHH YCTaHABIWBATh IPHUHAIICKHOCTb HW3YyYCHHBIX OPraHMYECKHX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K
OTIpeNIeNIEHHOMY KJIACCY/TPyIIe COCTUHEHUHN (YIJIEBOJIOPOJIBI, KHUCIOPOA M A30TCOJACPIKAIINE COCTMHEHHUS, BBICOKOMOJICKYJSPHBIE COCIWHEHHS),
JaBaTh UM Ha3BaHUA 10 cucremarnyeckoil HomeHkiatype (IUPAC), a Takke NpuBOAUTH TPUBUAJIBHBIE HA3BaHUS OTJEJIbHBIX OPraHUYECKUX BEILECTB
(3THIIEH, TIPONMWJICH, AaleTWIEH, STWICHTJHMKOIb, TIHUIEPUH, (QeHoJs, (OopMaibAeTHll, aleTalbJeTHA, MypaBbHHAs KUCIIOTAa, YKCYCHas KHCJIOTa,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TJII0K03a, PPYKTO3a, KpaxMaJ, IeJUTI0N03a, TIIHIINH ),

c(OPMHUPOBAHHOCTH YMEHHSI OTIPEACIIATH BUBI XUMUYECKOH CBS3H B OPIraHUYECKUX COCTMHEHUAX (OMHAPHBIC M KPaTHBIC);

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHUS TEOPUH CTPOSHHSI OpraHndeckux BemecTB A. M. Byrneposa aist 00bsICHEHUS 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS; 3aKOH COXPAHEHUsI MACCHI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUMTUYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ITWICH, MPOMWJICH, ameTwieH, OyraaueH-1,3, merunOyraauen-1,3, OG€H30J, METAaHOJ, 3TaHOI,
STHJICHTJINKOJIb, TJIMIICPUH, (SHOJ, aleTalbJIerul, MypaBbHHAs W YKCYCHAas KHCJIOTHI, TJIIOKO3a, KpaxMal, IIeJUTF0JI03a, aMHUHOYKCYCHAas KHCIIOTa),
I/IJ'IJ'IIOCTpI/IpOBaTI) FeHeTquCKyIO CBSI3b Me)K)Iy HUMHAN ypaBHeHI/ISIMI/I COOTBeTCTBYIOH_[I/IX XUMHUYCCKUX peaxuﬂﬁ C HCIIOJIB30BAaHUEM CTPYKTypHBIX
(opmyur;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUHUKH YIIIEBOJAOPOIHOTO ChIPhs (HE(DTh, MPUPOIHBIN ra3, yroib), CIOCOObl UX MepepadoTKU
U IIPAaKTUYECKOE IPUMEHEHHE TPOAYKTOB MepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHUI TPOBOJHUTH BBIYMCICHUS 10 XUMHYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEUIECTBA HITH
MPOIYKTa peakuu 1o U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 MCXOJTHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKITUN );

C(bOpMI/IpOBaHHOCTB YMGHHP'I BJIaJCTHh CHCTEMOM 3HaHMI 00 OCHOBHBIX MCTOJaxX HAay4YHOIr'0 IIO3HaHHs, UCIIOJB3YEMbIX B XMMHUU IIPU U3YUCHUH
BEIIECTB M XMMHYCCKHX SBJICHUM (Ha6J’IIO,Z[eHI/Ie, HU3MEPCHUE, DKCIICPUMCHT, MO,I[CJIHpOBaHI/Ie), HUCIIOJIB30BaTh CUCTEMHBIC XMMHYCCKHEC 3HAHUA I
IIPpUHATHSA peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallusX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUEM

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)IaTL IIpaBujia I10JIb30BAHUA XUMHWYECKOH HOCY,Z[Oﬁ n J'Ia60paTOpHI>IM O60py,HOBaHI/IeM, a TaKXXC IIpaBHJIa
O6paH_[€HI/IH C BeIECTBAMU B COOTBCTCTBUU C UHCTPYKIUSAMMU 110 BBITIOJITHCHUIO Ha60paTOpHLIX XHUMHNYCCKHX OIIBITOB,

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IIJIAHUPOBATb W BBIIIOJIHATD XUMHAYECKUHN OKCIICPUMCHT (npeBpameHI/m OPraHn4YCCKUX BCIICCTB IIPH HAI'PCBAHUU,
MOJIYYCHHUE OTUJICHA U U3YUYCHUC CTO CBOﬁCTB, KaYCCTBCHHBIC PCAKIHUH OPraHUYCCKUX BCHICCTB, ACHATYypalUsd OCIIKOB I[Ipu Harp€BaHuu, LIBETHBLIC
pCaknuun GCJIKOB) B COOTBCTCTBUM C IIpaBUJIaMU TCXHUKHU 0€30IMacHOCTH npu 06paIJ_IeHI/II/I C BCIICCTBAMHU H J'Ia60paTOpHI>IM 060py,HOBaHI/IeM,
NpEACTaBJIATL PE3YJIbTAaThbl XUMHUYCCKOTO SKCIICPUMCEHTA B (popMe 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX peaKuHﬁ u (bOpMy.]'IHpOBaTB BBIBOJbI Ha
OCHOBC 3THX PE3YJIbTATOB;
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c(OPMHUPOBAHHOCTh YMEHUIH KPUTUYECKH AaHAIM3MPOBATH XHMHUYECKYI0 HH(POpPMAIHIO, IMOJYy4aeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpencTBa
MaccoBoil nHpopmarmu, IHTepHET U ApYyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOJAaTh MpaBUiia HKOJOTHUYECKH I[€1eCO00pa3HOro MOBEACHUS B OBITY UM TPYIOBOW NESITEIBHOCTH B IIEISAX
COXPAHEHHUSI CBOEr0 3/I0pPOBbS U OKPY)KAIOLIEH NMPHUPOJHON Cpelbl, OCO3HABATH ONACHOCTh BO3JECUCTBUSI HA YKUBBIE OPraHU3Mbl OINpPEAEIEHHBIX
OpraHMYECKUX BEIECTB, MOoHMMasl cMmbica mnokaszarens IIJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIIEHHS WU INPEAOTBPALLEHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA O6yanOIHHXC$[ C OIrpaHNYCHHBIMHU BO3MOKHOCTAMMU 3O0POBBA. YMCHHUC IMPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHWA
BEIICCTB U XUMHNYCCKUX SIBJ'IGHI/II\/'I;

IUISL CIIETBIX M CIa0OBUAANIMX OOYYaIOUIMXCS: YMEHHE HCIIOJIbh30BaTh penbedHO-ToueuHyro cucteMmy obOosHauenuil JI. Bpaitns mns 3ammcn
XUMUYECKUX (HOPMYII.

11 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs» O0TPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJACTABICHUN: O XUMHUECKOM COCTaBJIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, POJIU XMMHUHU B TIO3HAHWUU SIBJICHHUNA
MPHUPObI, B (GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPBI IUYHOCTH, €€ (PYHKINOHAIBHON IPaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAKTUYECKUX 3a/1au
1 DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBbIO U IPUPOTHON cperie;

BJIAJACHHC CHCTEMOM XMMHYCSCKHUX 3HaHPII>i, KOTOpasd BKIKOYACT: OCHOBOIIOJIArarOIuEe IIOHATHUA (XI/IMI/I‘{eCKI/II\/'I 3JICMEHT, aTOM, HM30TOI, S-, P-, d-
QJICKTPOHHBLIC 0p6I/ITaJ'II/I aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJ'IHpHI:IfI 06"béM, BAJICHTHOCTD, 3JICKTPOOTPHULIATCIbHOCTE, CTCIICHb OKHUCIICHU A, XUMHUYCCKaA
CBA3b (KOB&J’ICHTH&H, HOHHAasA, METaJlllIM4YcCKasd, BOI[OpOI[HaH), KpHUCTAJINIMYCCKAA peméTKa, THUIIBI XHMHWYCCKUX peaKHHﬁ, pacTBOpP, OSJICKTPOJIUTHI,
HCOJICKTPOJINTBI, JJICKTPOJIUTHYCCKAA AUCCOoLUalus, OKHCIUTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTb XUMHUYECKOM p€aknuun, XUMHUYCCKOC paBHOBeCI/Ie);
TCOPHUH U 3aKOHBI (TeopI/IH 3HeKTpOHHTquCKOﬁ Jucconuralnmm, HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[ n. MeHz[eJIeeBa, 3aKOH COXpPaHCHHUS MACChl BCHICCTB, 3aKOH
COXpaHCHHA U IIPCBpallICHUA SHCPIrUU IIPU XHUMHYCCKHX pCaKI_II/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIMYECKUM SI3BIK XUMHUH, MUPOBO33PCHYCCKUEC 3HAHUAA,
JICKaIME B OCHOBC IMOHMMAaHUS IPUYHMHHOCTU U CUCTCMHOCTU XUMHUUYCCKUX HBHGHI/Iﬁ, Q)aKTOHOFI/I‘IeCKI/Ie CBCACHHA O CBOﬁCTBaX, COCTaBC, NOJIYYCHHUU
H 0€30IMaCHOM MCITOJIb30BAHNH BaKHENIIINX HCOPraHMYCCKUX BCUICCTB B 6BITy nu HpaKTH‘IGCKOﬁ ACATCIBHOCTH 4YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABIIATE XapPAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh WX B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
MOHATHUA TTPHU OITMCAHHUU HCOPTAHNYCCKUX BCHICCTB U UX HpeBpameHHﬁ;
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c(OPMHUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJICHHUS (OPMYJ BEIIECTB M YPAaBHEHHI XMMUYECKUX PEaKIIHi,
cucremarnueckyro HomeHkiarypy (IUPAC) u TpuBHaiibHblE Ha3BaHUS OTIEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbli ra3, yrJeKuciblii ra3, aM MUakK,
rami€Hasi U3BecTb, Heralu€Hasi U3BECTh, INTHEBAS CO/IA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTH YMEHUH OIPENENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COSAMHEHUSIX PA3IMYHOTO COCTaBa, BU]
XMUMHMUYECKOHN CBsI3U (KOBaJICHTHAs, NOHHAs, METANINYECKas, BOJOPOHAs) B COEIMHEHUSAX, TUIl KPUCTAINIMYECKON PEHIETKH KOHKPETHOIO BEILECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAsI, METAJNINYECKasi), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEINHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIIMBATH MPHUHAICKHOCTh HEOPTraHMYECKHX BEHISCTB IO WX COCTaBY K OMPEISICHHOMY KIIacCy/TpyIie
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE THAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUN PacKpbIBATh CMBICIH Neproaudeckoro 3akoHa J[. M. MenzaeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO,
O0OBSCHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUUYECKHX dJeMeHTOB 1-—4 mepuomoB Ilepmomamueckoit
CHCTEMBI XMMHYECKHX 37ieMeHTOB J[. 1. MenieneeBa, UCIIONB3YsI MOHATHS «S-, P-, (-37€KTPOHHBIE OpOUTAINY, «IHEPTETHUCCKHE YPOBHNY, OOBICHSATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB M UX COCIMHEHUH MO mepuoaam u rpynnam lleproamyeckoil CHCTEMBI XUMHYECKHAX
anemenToB J. . Menaeneena;

chOpMUPOBAHHOCTh YMEHHH XapakTEepPU30BaTh (OMUCHIBATH) OOIIHE XMMHUYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
TTOJTBEPIKIaTh CYIIIECTBOBAHHME T€HETUUECKOU CBS3M MEXIY HEOPTAHMYECKUMH BEIIECTBAMU C IMIOMOIIbIO YPaBHEHUH COOTBETCTBYIONTUX XUMHYECKUX
peaKIuii;

chOpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUU [0 Pa3IMYHBbIM MPHU3HAKaM (YHUCIY M COCTAaBYy pearupyroliux BEIIeCTB,
TerIoBoMY 3G (eKTy peakinu, U3MEHEHUIO CTENIeHEeH OKUCICHHS JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YUaCTHIO KaTalu3aTopa);

cOpPMUPOBAHHOCTh YMEHUI COCTaBISATh YPAaBHEHHS pPEaKLMi pa3jIMYHBIX THUIOB, IMOJIHbIE U COKpAlIEHHbIE ypaBHEHUS PEAKIHl HOHHOTO
oOMeHa, yYUThIBasi yCIOBHS, IPU KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPpOBOAWUTL PCAKIKUHU, IMMOATBCPIKAAOIINC KauyeCTBCHHBIM COCTaB Pa3JIMYHBIX HCOPraHNMYCCKUX BCIICCTB,
Ppaciio3HaBaTb OIIbITHBIM HYTGM HOHBI, TPUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX HCOPraHUYCCKHUX BCUICCTB,

cOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AIIEKTPOHHOTO
OanmaHca STUX PeaKIuii;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ OOBSCHATh 3aBUCHUMOCTD CKOpPOCTH XHMHUYECKOH pCakiiun OT Pas3INYHBIX (baKTOPOB; XapaKTep CMCHICHUSA
XUMHUYCCKOTO paBHOBCCHUS B 3daBUCUMOCTU OT BHCHIHCTO BO3ACHUCTBUS (HpI/IHI_[I/IH Jle ]_HaTCJ'IBC);
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c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XMMHUYECKHE IMPOLECCHI, JIEXKAIME B OCHOBE NMPOMBIIUICHHOTO IMOJYYEHUS CEPHOM KHCIOTHI,
aMMHaKa, a Takxke c(hopMUPOBAHHOCTH MPEACTABICHHUI 00 OOIINX HAYYHBIX MPUHLIUIAX M SKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO IIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHI IPOBOJUTH BBIYHCICHUS C HCIOJB30BAHMEM TIOHSATHS «MaccoBasi JIOJISI BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIEHUI Ia30B IPU XUMHUECKUX PEaKLIUIX, MacChl BEIIECTBA UM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCEe WM 00BEMY OJHOTO
U3 yJacTBYIOIIMX B PEAKIMHU BEIIECTB, TEIIOBOTO 3(h(eKTa peaky Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEHIECTB, MPEBPALICHUS M COXPaHEHUS
SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHI COONIONATh MpaBWJIa MOJIB30BAHUS XMMHUYECKOW MOCYION M 1a0opaTOpHBIM 00OpYJOBAHMEM, a TAKKe MpaBUIiIa
oOpallleHus C BelleCTBaMU B COOTBETCTBUH C MHCTPYKIUSMU O BBITIOJIHEHUIO JTa0OPAaTOPHBIX XUMUYECKHX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHMH IIJIAHUPOBATh U BBINOJHATH XMUMHMUYECKUN SKCHEPUMEHT (pasjo’KeHHe IEepPOKCHIa BOJOPOAAa B HPUCYTCTBUU
KaTajau3aTopa, OINpeAeseHHe Cpelbl PacTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOIO MHIUKATOpA, BIMSHHME PA3IMUHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakiiy, peakliui HOHHOTO 0OMEeHa, KayeCTBEHHbIE PEAKIMH Ha cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PellIeHne
AKCIEPUMEHTAJIbHBIX 3a7au Mo TteMaM «Metamnsl» U «HemeTannasl») B COOTBETCTBUU C MpaBWJIAMU TEXHUKH O€30MaCHOCTH MpHU OOpaIEHUU C
BELIECTBAMU M JITAOOPATOPHBIM 00OpYyIOBaHHEM, IMPEACTABIATh PE3YyJIbTaThl XUMHUYECKOTO OHKCIEepUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakiuii U GOpMyIHUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

cOpMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAINIO, MOJy4yaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeicTBa
MacCcOBOW KOMMYHUKaIH, THTEpHET U apyrux);

cOpMHUPOBAHHOCTh YMEHUHN COOIIOIaTh MpaBMila SKOJOTHMYECKU IIe1eCO00pa3HOro MoBeAeHHsI B OBITY M TPYAOBOM AEATEIBHOCTH B IIENIAX
COXPAaHEHHUS CBOETr0 3JI0POBbS U OKpPY)KAIOIIEH MPHUPOJHON Cpefbl, 0OCO3HABATH OMACHOCTh BO3JCUCTBHSI HA YKUBBIE OPraHU3MbI OINpPEACTIEHHBIX
BelEeCTB, MoHUMas cmbica nokazatens [1/IK, moscHaTe Ha mpuMepax crmocoObl YMEHBUICHHS W IMPEIOTBpAIllEHUS WX BPEAHOTO BO3JICHCTBUS Ha
OpraHu3M 4YeJOBeKa,;

JJIA 06yqalom1/1x0}1 C OI'paHNMYCHHBIMHU BO3MOKHOCTAMMH 3O0POBbA: YMCHHUE IMPUMCEHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HaHUA
BCIICCTB U XUMHNYCCKHUX HBHGHI/Iﬁ;

JUIS CJETBIX W CIa0OBUAAIIMX OOYUYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOosHadenmii JI. Bpaiins mis 3anucu
XUMHUYECKUX POpMYII.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne TEMA Koa-Bo | KonTpoabHble IIpakTH4eckue Hudgpossbie JeATeIbHOCTD YYUTEJIA C
4acos padoThI padoTsbI 3JIeKTPOHHbIE y4eToM padoueil nporpaMmmsbl
o0pa3oBaTe/ibH | BOCIHUTAHUS
ble pecypchl

1 | TEOPUA XMMHUYECKOI'O | 9 gacoB [IpakTH4eckue VYcTaHoBIIEHHE JIOBEPUTEIBHBIX
CTPOEHHA  OPTAHMYECKHX padoThI 1. OTHOLIEHUN MEXIy yUUTeNIeM U
COEJTMHEHNH «KauecTBeHHOE €ero YYEHUKAMU,

oTIpe/IeIICHUE https://academy- CIIOCOOCTBYIONTUX TTO3UTUBHOMY
yrJiepoja, Bojopoaa u | content.apkpro.ru/le | BOCTIPHATHIO yYanuMucst
XJIOpa B OPraHUYecKuX | sson/a9f3d191-5ele- | TPEOOBAHUN U MPOCKO YUHTES,
BCIICCTBAX). 4e24-ac02- NPHUBJICYCHHUIO MX BHHUMAaHHA K
efbl6fa49f6a o0cyxnaemMon Ha ypoke

uHbopMaluu

2 | YIVIEBOAOPO/IBI 18 vacos | KonrpoabHasi IpakTnyeckas [ToOyxmeHue MIKOJIFHUKOB

pabora 1. pabora 2. COOJII0/1aTh Ha YPOKE
n n n
YraeBonopo bl [Tonydyenue sTuneHa OBIIETPHHSATEIE HOPMEI
Y U3Y4YECHHE €TO
S MOBE/ICHNUS, TIPaBUIia OOIICHUS
CBONCTB
CO CTapmuMH (yIYUTEIIMU) U
https://academy-
CBEpPCTHUKAMHU (IIKOJbHUKAMHU ),
content.apkpro.ru/le N
sson/c935a58c-ab0e- | TTPUHLHIIBL yuebHok
4c59-9dcf- JUCUUIIMHBI U
20517ae4b52e caMOOpraHu3aluy;

3 23 qaca IIpakTH4eckas Hcnonp3oBanue
KHCJIIOPOJCOAEPXKXAIINE agora 3 o
OPI'AHMUECKUE COE/MHEHMS 'l')K : . BOCIIUTATEIIbHBIX BO3MOKHOCTEN

APOOHOBLIC cozepKaHus yueOHOro
KHCIOTBI https://academy- mpeaMeTa yepe3 AeMOHCTPALIHIO
content.apkpro.ru/le JETSM IPEMEPOB
sson/726ee099-
OTBETCTBEHHOTI'0, TPAKIaHCKOTO
ela9-410f-b8be-
bach589aead 1 MIOBE/ICHNUS, IPOSBICHUS

YeJI0BEKOJIIO0US U
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J0OpocepaeYHOCTH, Yyepe3
110100p COOTBETCTBYIOLIUX
TEKCTOB JJIs1 YTEHUS, 3a]a4 JUIs
pelieHus, TpoOIeMHBIX
cUTyalui ajs o0CyXIeHUs B
KJacce;

10 yacoB | KonTpoJbHas IIpakTH4eckas IIpuBneyeHne BHUMaHUA
ASOTCO/IEPKALIME adotaNe2 abdora 4. «Pemenue
OPTAHIYECKHUE 'I')K 2. p . IIKOJIbHUKOB K [IEHHOCTHOMY
COEJIMHEHUS MCIOPOACONCPKAIL | SKCICPUMEHTAIILHBIX acIIeKTy N3y4aeMbIX Ha YPOKax
Ue 1 a30TCo/epKallue | 3a1a4 Ha .
SIBJICHUH, OpraHu3aIus ux
OpraHHyYecKue pacro3HaBaHuE .
coeuHeHns" OpraHHYECKUX paboTHI ¢ TIOJIydaeMO Ha YpOKe
BEIIECTBY. COLMAIBHO 3HAYUMOU
uHpopmanuen —
WHUILIMHPOBAHUE €€
https://academy- 6
content.apkpro.ru/le | ©OCYKICHHS, BHICKA3BIBAHUA
sson/399fdd14-4bal- | YIAIIMMICS CBOCTO MHEHHS IO
48e5-3428- €C 1oBoay, BBIpa6OTKI/I CBOCI'0 K
dae10d492c6e HEIl OTHOIICHUS,
HOJIMMEPBI 8 wacoB | KonrpoabHas dopmMupoBaHUE 1IEIIOCTHOTO
pabora 3a roa MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO
https://academy- COBPEMEHHOMY YPOBHIO
content.apkpro.ru/le | pa3BUTHS HAyKU U
sson/258ddc06-ec23- | oQIIeCTBEHHOM IPAKTUKH
473c-b3d7-
ed82fcaddd02
OBILIEE KOJIMYECTBO 68 yacos 3 4
YACOB I10 ITPOTPAMME
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11 KUIACC

Ne Ha3Banue Tembl Koua-Bo | KonrpoibHbie IIpakTHYeckue HudgpoBbie 3IeKTPOHHbIE JeATeIbHOCTD YYUTEJIH C
4acoB padoTbI padoThI o0pa3oBaTe/ibHbIE PeCypChl yueToMm padoyeil MporpaMmsl
BOCIIMTAHUS
[ToBTOpenue kypca 10 2 Jaca VYcraHoBiieHHE — JTOBEPHUTEIBHBIX
KJ1acca OTHOILICHUM MEXAy Yy4UTEIEM H
ero YYEHHUKaMHU,
CIOCOOCTBYIOIIUMX  MO3UTHBHOMY
BOCIIPUSITHIO YUaITUMUCS
https://academy- TpeOOBaHUN M TIPOCHO YyUUTENS,
content.apkpro.ru/lesson/20b1df2e- | IPUBJICYCHUIO WX BHHUMAaHUA K
6ced-435b-b6dc-5155d30a45fa 00Cyx1aeMoit Ha YpOKe
uH(popManuu
1 | Pa3zpex 1. 37
Teoperuyeckne OCHOBBI | 4acoB
XUMHH
1.1 | Baxueiimue 8 JacoB [ToGyxneHue MKOIPHUKOB
XUMHWYCCKHUEC ITOHATHA U CO6J'IIOI[3TB Ha ypoKe
3aKOHbI OOIIENPHHATEIE HOPMEI
MOBE/ICHUS, TIPaBHJIa OOLIEHHUS CO
CTapIIUMU (YIUTEIISIMH) U
https://academy- CBEpPCTHUKAMHU (IIKOJbHUKAMHU ),
content.apkpro.ru/lesson/e7d48881- | IPUHIIUIIbI y4eOHON JUCHUILIUHBI
055d-49da-a49c-7375c¢3d033e9 M caMOOpraHu3aluu,
1.2 | Crpoenue BemecTB 7 yacoB | KonTpoabHasi Hcnonp30BaHKe BOCIUTATENIbHBIX
pa6ora 1." BO3MOYKHOCTEU COJIEPKAHUS
Crpoenne y4eGHOTO IpeMeTa Yepe3
BerrecTna"

https://academy-
content.apkpro.ru/lesson/2859ec02-
8ecd-4cd8-8531-edad962608fb

JIEMOHCTPAIIHIO JIETSIM TPUMEPOB
OTBETCTBEHHOTO, I'PaXIaHCKOTO
MIOBEJICHHUS, TIPOSIBIICHUS
YeI0BEKOII00US 1
noOpocepaeyHOCTH, Yepe3 o100p
COOTBETCTBYIOIIUX TEKCTOB JJIsI
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YTCHUA, 3a4a4 I pCIICHUA,
MpOOJIEMHBIX CUTYaIUH IS
00CyXIeHUS B KIlacce,

1.3

XUMHUYECKUE PEAKIUN

7 4acoB

KoHnTpoJsbHas
pabora 2.
"Xumudeckue
peakuun"

IIpakTuyeckas
pabora
«YcnoBus

Nel

IPOTEKAHUS
peakiuii oOMeHa»

https://academy-
content.apkpro.ru/lesson/12bfc348-
007f-4796-bcda-180fc6b720fe

[IpuBneyeHne BHUMaHMS
IIKOJIbHUKOB K IIEHHOCTHOMY
aCIEeKTY U3y4aeMbIX Ha ypOKax
SIBJICHUH, OpraHu3anus ux padoThl
C IIOJIy4aeMOM Ha ypoKe
COLMAIBHO 3HAYUMOU
nH(popMalueln — THUIUUPOBAHUE
ee 00CYK/IeHUsI, BBICKA3bIBAHUS
YYaIIAMHUCS] CBOETO MHEHHUSI 110 €€
MOBOY, BEIPAOOTKH CBOETO K HEM
OTHOIIICHHS;

1.4

PacTtBOpBI

9 gacos

https://academy-
content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21

dopmMUpOBaHKE IETOCTHOTO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00IIECTBEHHOM MPaKTHUKU

dopMUpOBaHUE OCHOB
HKOJIOTHUYECKOH KYIbTYpPhI
COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 5KOJOTMYECKOTO
MBIIIITICHUS

1.5

DIEKTPOXUMHUYECKUE
peaxiuu

6 Jacos

https://academy-
content.apkpro.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc

dopMUpOBaHUE
KOMMYHUKAaTUBHOMN
KOMIIETEHTHOCTH B OOIICHHH U
COTPYHUYECTBE co
CBEPCTHUKAMU

Paznea 2.
Heopraunueckast

22 yaca
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XUMHUs

2.1 | Meramsl 12 KonTpoabHnas | IIlpakTuueckast ®opMHUPOBAHKUE OCO3HAHHOTO,
4acoB padora 3. padora Ne 2 YBaXXUTEIBHOTO U
«MeTab «Pemienue https://academy- T0OpOKETaTeTHHOTO OTHOIIICHHUS
OKCICPUMCHTAIIBHBIX | content.apkpro.ru/lesson/fOcb5def- | K APYroMy 9€I0OBCKY, CTO
3aJa4 110 TEMC 307e-4575-89d0-86041b603655 MHCHHUIO, MUPOBO33PCHUTIO
«MeTanib»
2.2 | Hemeramisl 10 KonTtpoabnas | [IpakTuyeckas dopmupoBaHuE EHHOCTU
4acoB padora 4. padora Ne 3 310poBOro 1 Oe3omacHoro odpasa
«Hemeramne» | «Pemienue KW3HU; YCBOCHUE MTPABUII
AKCTIEPUMEHTAIIbHBIX WHJIUBHUIYAIBHOTO U
3a71a4 0 TEME https://academy- KOJIJIEKTUBHOI'O 0€30I1acHOr0
«Hemerannbi» content.apkpro.ru/lesson/0e41e568- | IOBEICHUS B UPE3BEIYANHBIX
0a2b-4605-bb92-35d1ab69f9ba CHUTYyalMsX, YTPOXKAIOMHKX KU3HH
U 3JI0POBBIO JIIO/IEH
3 | Pazgen 3. Xumus u 7 yacoB HUrorosas [IpuBneyeHne BHUMaHMS
KU3HBb KOHTPOJIbHAs ITKOJIHUKOB K IIEHHOCTHOMY
padora aCIeKTy U3y4aeMbIX Ha ypoKax
https://academy- HBHCHI/Iﬁ, OpraHusanusa ux pa6OTBI
content.apkpro.ru/lesson/20b1df2e- | € MOJy4aeMoii Ha ypOKe
6ced-435b-b6dc-5155d30a45fa COLIMANBHO 3HAYMMOM
nHpopmarmen
OBUIEE KOJIMYECTBO 68 5 3
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Konrpoabubie | IIpakTuyeckue Mara Hudgposbie 3j1IeKPOHHBbIE
y padoTsI padoThbI o0pa3oBaTe/ibHbIE
I Tema ypoka Kou-Bo pecypebl
n JacoB
no no
IJ1aHy pakry
1. | Oprannueckas xumus. Teopust cTpoeHUs 1 0 0 https://academy-
oprann4eckux coequuenui A. M. byrneposa. content.apkpro.ru/lesson/a9f3d
3Ha4YeHNE TEOPUU CTPOCHUS OPraHUYECKHUX 191-5ele-4e24-ac02-
COCOUHCHUH. efb16fa49f6a
2 | DneKkTpoHHAas MPUPO/Ia XUMUYECKUX CBSI3EH B 1 0 0 https://academy-
OPraHNYeCKUX COCTUHECHUSX. BaIeHTHOCTh content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e
3 [Tonsarue o romosioruu u romoJiorax. Mizomepus u 1 0 0 https://academy-
€€ BUJIBI. content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl

4- | Knaccudukaiuys opraHu4ecKuX COSIMHEHUH. 2 https://academy-

5 content.apkpro.ru/lesson/c935
a58c-ab0e-4¢59-9dcf-
20517ae4b52e

6 [ToBTOpEeHue Kypca xumuu 9 knacca 1 0 1 https://academy-

content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl6fa49f6a
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JAuarnocruyeckasi padora

8- | OCHOBBI HOMEHKJIATYPBI OPTraHUYECKHX https://academy-

9 COENMHEHUH content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl6fa49f6a

10 | IIpenenbHBIE YIIIEBOIOPOIBI. AJKAHBI. https://academy-

I'omonornueckuii psan ankanoB. HomeHnknartypa u content.apkpro.ru/lesson/c935
H30MeEpHUs a58c-ab0e-4c59-9dcf-
20517ae4b52e

11 | Xumuueckue cBoiicTBa ankaHoB. [ToydeHue https://academy-

ankaHoB. [[puMeHeHue akaHOB Ha OCHOBE MX content.apkpro.ru/lesson/726e
CBOMCTB e099-e1a9-410f-b8be-
b4cb589aeadl

12 | Uuctpykrax o Th. IlpakTuyeckas padora Nel https://academy-

" KauecTBeHHOE OoTnIpeieieHuE yriaepoaa u content.apkpro.ru/lesson/a9f3d
BOJIOPO/Ia B OPTaHUYECKUX BEIIEeCTBaX . 191-5ele-4e24-ac02-
efb16fa49f6a

13 | HuknoankaHbI https://academy-
content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e

14 | Pemenue 3a1a4 Ha BBIBOJI MOJICKYJISIPHBIX https://academy-

- bopmyn content.apkpro.ru/lesson/726e

16 €099-e1a9-410f-b8be-
b4cb589aeadl

17 | Ankeusl. DTuieH https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9f6a

18 | CtpoeHue »TUIIEHA U JPYTUX AJIKEHOB. https://academy-

HOCTpOeHI/IC rOMOJIOTOB U U30OMCPOB XUMHUYCCKUX

content.apkpro.ru/lesson/c935
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COEIMHEHUH KJIacca aJIKEHBI.

a58c-ab0e-4c59-9dcf-
20517ae4b52e

19

XMMHUYECKUE CBOMCTBA aJIKEHOB

https://academy-
content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl

20

HOJIy‘-IGHI/IG U NIPUMCHCHHUEC AJIKCHOB

https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9féa

21

Nucrpykrax no Th. IlpakTnyeckas padora
Ne2"[Tony4yeHue 3TUIIEHA U U3yYEHUE €TO
CBOMCTB"

https://academy-
content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e

22

Anxanuens! IIpuponHslil Kaydyk.

https://academy-
content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl

23

AJIKUHEL. ALleTUIIEH

https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl6fa49f6a

24

XHUMHYECKHE CBOMCTBA U MOJIYYCHUC AJIKUHOB.

HpI/IMeHCHI/Ie Ha OCHOBE UX CBOMCTB.

https://academy-
content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e

25

Apensl. benzon.

https://academy-
content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl
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26 | 'omomoru 6en3oda. https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9f6a

27 | Ilpuponnsiii ra3. [lomyrHble HeTIHBIE TA3bI. https://academy-

Hed1p 1 HEPTETTPOTYKTHI. content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e

28 | OmHOATOMHBIC TIpEIEIbHBIC CITUPTHI. DU3NYECKUE https://academy-

CBOMCTBA NPEAEIBbHBIX CIUPTOB. M30Mepus content.apkpro.ru/lesson/726e

CIIMPTOB. €099-e139-410f-b8be-
b4cb589aeadl

29 | CriocoOBblI MoTyYeHHst CTUPTOB. https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9fba

30 | KonrpoabHas padora Nel «Yri1eBoAOpPOaABL»

31 | Ananu3 KOHTPOJIBHOU PabOTHI

32 | XuMHUUYeCKHe CBOMCTBA MPEIETbHBIX https://academy-

OJTHOATOMHBIX CITUPTOB. content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl

33 | IIpumenenue ciupToB. Pemenne 3aaay. https://academy-
content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e

34 | MHOTOATOMHBIE CIIUPTHI. https://academy-

content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl
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35 | Kamennsiit yrons. @eHosr. XuMUYECKHE CBOHCTBA https://academy-
¢denona. [lpumenenue penomna. content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9f6a
36 | Anpaerunsl. Keronsl. @yHKIMOHANbHAS IPyMIA. https://academy-
Crpoenue. Homenknarypa. ®usnueckue content.apkpro.ru/lesson/c935
CBOIICTBA. a58c-ab0e-4c59-9dcf-
20517ae4b52e
37 | XuMHuecKkue CBOMCTBA U IPUMEHEHUE https://academy-
AIbAECTUIOB U KETOHOB. content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl
38 | Pemenue 3ama4 mo TeMe ajgbAeryabl U KETOHBI. https://academy-
content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efbl16fad9fba
39 | Oprannueckue kapooHOBBIE KUCTOTHL. COCTaB. https://academy-
Homenknarypa. Kimaccudukanmsi. content.apkpro.ru/lesson/c935
a58c-ab0e-4c59-9dcf-
20517ae4b52e
40 | Kap6oHoBsie kuciaoTel. OTaeabHbIe https://academy-
npeacrasutenu. [Ipumenenue. content.apkpro.ru/lesson/726e
€099-e1a9-410f-b8be-
b4cb589aeadl
41 | XuMHYECKHE CBOMCTBA KApOOHOBBIX KHUCIIOT. https://academy-
IIpyuMeHeHne KUCIOT. content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efb16fad9f6a
42 | Unactpykrax o Th. IIpakTuueckasi padora
https://academy-

Ne3"TTonmyueHue 1 cBoMCTBa KapOOHOBBIX
KHCIIOT".

content.apkpro.ru/lesson/399fd
d14-4bal-48e5-a428-
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dael0d492c6e

43 | CnoxHbIe d3UPHL: CBOWCTBA, IOTYUYCHHE, https://academy-
IpUMEHEHUE content.apkpro.ru/lesson/4da3
1505-652d-4916-9e7c-
56e88b39bb24
44 | Kupsl. Moroliue cpeacTaa. https://academy-
content.apkpro.ru/lesson/9641
927f-bbc8-44b9-b3ea-
81a2be75c47a
45 | Yraesonsl. Knaccugukanus. https://academy-
content.apkpro.ru/lesson/05ab
5925-ba8e-499e-840b-
70b5e8db71ae
46 | MoHocaxapuIsI https://academy-
content.apkpro.ru/lesson/53cd
2379-2a45-43b1-9f67-
7ebcdaf03ce0
47 | Hucaxapunsl. ['mroko3a. Caxapo3a. https://academy-
content.apkpro.ru/lesson/6df23
393-6f08-4b9f-ae01-
a983b95b854a
48 | UuctpykTax no Th. IlpakTuueckas padora Ned: https://academy-
"Pemenue skcriepuMeHTaIbHbBIX 3aJ1a4 Ha content.apkpro.ru/lesson/05c9
MOJIYy4YEHHUE U PACIIO3HABAHUE OPTraHUYECKUX a929-6741-4d7c-84b5-
BelecTB". 009292468356
49 | KonTpoabHasi pa6ora Ne2
«Kucnoponocoaep:xaiimue opraHn4eckue
COETUHEHHS»
50 | AHanu3 KOHTPOJIBHOM paboTHI. https://academy-

content.apkpro.ru/lesson/7dad
a027-8448-418f-b416-
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fbaledd4ab6d

51 | Monmucaxapuasl. Kpaxman. Lemttonosza. Ypok — https://academy-
YIOpaKHEHUE II0 TEME KHUCIOPOA0COACpIKaAIIE content.apkpro.ru/lesson/9955
OpraHUYCCKHEC COCAMHCHHUS. 7a5e-2221-43e0-97b8-

983de535c44d

52 | AMUHEL https://academy-
content.apkpro.ru/lesson/6abfl
680-4eb5-46f2-8ea5-
44d63cccf518

53 | Aannun https://academy-
content.apkpro.ru/lesson/5439
c18b-7440-4b6f-bf84-
c04fa471694f

54 | AMMHOKHCIIOTEL. https://academy-
content.apkpro.ru/lesson/461a
a9c8-cOef-4827-a8e5-

55 | Xumnueckue CBOMCTBA aMUHOKHCIIOT https://academy-
content.apkpro.ru/lesson/6498
83b8-7c5f-4f16-896e-

56 | bemnku. https://academy-
content.apkpro.ru/lesson/8664
b319-0ba3-4945-b076-

57 | AzoTocoaepKaliue reTeporuKINIeCKUue https://academy-

COCIMHEHMUS. HYKJICI/IHOBBIG KHUCJIOTHI. content.apkpro.ru/lesson/b4fea
a04-3438-4b57-a3ec-

58 | KonrpoabHasi padora Ne3 «A3oTocoepKalue
COCJIMHEHMUSI»

59 | AHanM3 KOHTPOJIBHOM paboTHI.

60 | Xumus u 310poBbe ueraoBeka. DepMeHTHI, https://academy-

BHUTaMUHBI

content.apkpro.ru/lesson/c19e
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6ffc-7d70-46¢cc-a%ee-

61 | l'opMmoHBI, IeKapcTBa. 1 https://academy-
content.apkpro.ru/lesson/75957f7
0-50f4-4910-b706-ac2d1b0f4c26

62 | [MTomumepsl. Knaccudukarus noamMepoB 1 https://academy-
content.apkpro.ru/lesson/690fbb7
6-f94a-4f77-bbbe-

63 | Kitaccudukanus miacTmacc. 1

64 | KonTposibHasi padoTa 3a roa 1

65 | AHanHM3 KOHTPOJBHOHN pabOTHI. 1 https://academy-
content.apkpro.ru/lesson/66a7
bd94-2bc5-4ec7-b7c7-

66 | CuHTeTHYECKHE KaydyKH. 1

67 | IIpupoaHbie KaydyKd. AIETaTHOE BOJIOKHO. 1 https://academy-

Bucko3HOE BOJIOKHO content.apkpro.ru/lesson/0c60
8a59-4c69-4481-839e-

68 | CuHTeTnueckue BoJIOKHa. OpraHudeckas XUMHS, 1 https://academy-

4eJI0BEK U IIPUPOIaA. content.apkpro.ru/lesson/0c60
8a59-4c69-4481-839e-
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne
ypoka

Tema ypoka

KoJ-Bo
JacoB

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jara

Hudgpossbie
3JICKTPOHHBbIE

o0pa3oBaTe/ibHbIE
pecypchl

Ilnan

dakr

IloBTOpenue marepuasa 3a 10 kiace

2 yaca

Krnaccudukamust opraHHueCKuX COSAMHCHU.

OCHOBBI HOMEHKJIATYypbl OPraHUYECKUX COECTUHEHHH.

https://academy-
content.apkpro.ru/lesson/
20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

XHAMHUYECKUE CBOMCTBA OPraHUYECKUX COECTMHEHUN

https://academy-
content.apkpro.ru/lesson/
e7d48881-055d-49da-
a49c-7375c3d033e9

AtoMm. Xumnueckuii siiemedT. M30TONEbI.

https://academy-
content.apkpro.ru/lesson/
2859ec02-8ecd-4cd8-
8531-edad962608fb

3akoH COXpaHCHH MAaCChl 1 DHCPIruu B XUMHUH.

https://academy-
content.apkpro.ru/lesson/
12bfc348-007f-4796-bcda-
180fc6b720fe

[Tepuoanueckuii 3aKoH.

https://academy-
content.apkpro.ru/lesson/
a9c9a6le-e387-4ffe-bcfb-
aca9c7241b21

PaCHpCI[eJ'ICHI/IC SJICKTPOHOB B aTOMax 3JICMCHTOB
MaJIbIX IICPUOOOB.

https://academy-
content.apkpro.ru/lesson/
75637222-d397-4b1a-
810a-cc7bca9e8a0c

PaCHpCI[CJ'ICHI/Ie QJICKTPOHOB B aTOMax 0OIBIINX
IICPHUOI0B.

https://academy-
content.apkpro.ru/lesson/
fOcb5def-307e-4575-89d0-
86041b603655

[Tonoxenue B I[ICXD Bogopo1a, TaHTAaHOUIOB,

AKTUHON OB UCKYCCTBCHHO ITOJIYYCHHBIX 3JICMCHTOB.

https://academy-
content.apkpro.ru/lesson/
Oe41e568-0a2b-4605-
bb92-35d1ab69f9ba

BaneHTHOCTH U BaJIEHTHBIE BO3MOXKHOCTH aTOMOB

https://academy-
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10.

[leproanyeckoe M3MEHEHHE BaJICHTHOCTH M
paycoB aTOMOB.

content.apkpro.ru/lesson/
8ae38be6-e06f-4fae-9729-
69903109f968

https://academy-
content.apkpro.ru/lesson/
237cdb54-2787-4817-
8330-6e027b075645

11.

OCHOBHBIE BUIBI XUMHUYECKOM CBs3u MoHHAA 1
KOBaJIEHTHAsA CBS3b

https://academy-
content.apkpro.ru/lesson/
847d1752-151b-4501-
8390-f29649f6c913

12.

CocraBiieHH€ IEKTPOHHBIX (POPMYIT BEIIECTB C
KOBAJICHTHOM CBSI3BIO

https://academy-
content.apkpro.ru/lesson/
e2b3e2ce-c781-40be-
bb00-fab862636f7e

13.

Merannuueckas cBsizb. BomopoaHas cBs3b.

https://academy-
content.apkpro.ru/lesson/
8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237

14.

KontpoJubHnas padora Nel «CtpoeHue BemecTBay

[EN

o

15.

AHanu3 KOHTPOJIBHOM paboTHI.

https://academy-
content.apkpro.ru/lesson/
9adf8229-876b-4907-
868e-1d43bf90855¢

16.

[IpoctpancTBeHHOE cTpoeHUE MOJieKysl CTpoeHue
KpucTtayyioB. Kpucramnmndyeckue pemerki.

https://academy-
content.apkpro.ru/lesson/
cc14f97b-ada3-4ac9-al23-
dadc40973c6f

17.

[IprunHbl MHOrOOOpa3us BELIECTB

https://academy-
content.apkpro.ru/lesson/
5e33bc30-805d-41fe-bf72-
860434f45f57

18.

Knaccudukanus XuMuueckux peakiuii

https://academy-
content.apkpro.ru/lesson/
a0d5bd16-683e-4ale-
8073-70c604e9c862

19.

Knaccudukarus XuMHUIECKUX peakinui

https://academy-
content.apkpro.ru/lesson/
e7ff8162-0d4d-40f8-b9f7-
422c¢3e710750

20.

IpakTuyeckas padora Nel «YcinoBust npoTekaHus
peaxiuit oOMeHay

https://academy-
content.apkpro.ru/lesson/
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6545ec44-34c5-43f6-
826b-a648d7d6fef7

21.

CKOpOCTh XMMUYECKUX PEAKIINI

https://academy-
content.apkpro.ru/lesson/
2390b83e-a935-4c96-
bd3a-25f26d9c1139

22.

CkopocTth xuMHueckux peakuuil. Kunernueckoe
ypaBHeHuE peakiuu. Katanus.

https://academy-
content.apkpro.ru/lesson/
cfb70c37-2784-4c66-be05-
b0966dffb673

23.

XUMHUIeCcKoe paBHOBECHUC U CIIOCOOBI €ro CMCUICHU A

https://academy-
content.apkpro.ru/lesson/
7¢19b0ba-7815-4db3-
86f4-d0ac5b740b3b

24,

Ypok-06006111eH1E 0 TeME «XUMUYECKHE PEAKLIUN

o

25.

KonTtpoJubHas padora Ne2 «Xumudeckne peakinum»

https://academy-
content.apkpro.ru/lesson/
35c2be59-f1c6-46¢6-910c-
46a0576d6924

26.

AHanu3 KOHTPOJIbHOM pabOTHI.

https://academy-
content.apkpro.ru/lesson/
58903722-79bc-4b22-
b276-114fab0dd141

27.

JlucriepcHbIE CUCTEMBI.

https://academy-
content.apkpro.ru/lesson/
46b429e4-931c-43fb-
a2ba-be9eObbeddef

28

CriocoObl BhIpaskeHUsI KOHIICHTPAIMH PACTBOPOB.

https://academy-
content.apkpro.ru/lesson/
96998e2d-5037-43d4-
b8ec-c62cf3452090

29

DIeKTpoMTHYECKas Aucconnanus. BomopoaHbrit
IIOKa3aTeb.

https://academy-
content.apkpro.ru/lesson/
c6c5af9a-9645-4604-9834-
59151d566a61

30

Peakuuu moHHOTO oOMeHa ¢ y4aCTuEM Hea04Yen

https://academy-
content.apkpro.ru/lesson/
0f59d4f0-199b-40f4-ae5f-
81026ff23780

31

Peakuuu HMOHHOTO oOMeHa ¢ Y4aCTHUEM KHUCIIOT

32

Peakuiuu MOHHOTO oOMeHa ¢ Y4aCTHEM coleit

https://academy-
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content.apkpro.ru/lesson/
34e920c7-f570-45b1-
8c7e-b7989845da49

33.

I'maponu3s opraHn4ecKux U HEOPraHUIECKUX
COEIMHEHUN

https://academy-
content.apkpro.ru/lesson/
f5999557-18¢8-4853-
83a0-588bf830407a

34.

XuMH4yecKre HICTOYHUKH TOoKa

https://academy-
content.apkpro.ru/lesson/
acd826¢cf-ba2d-49db-
b216-ef7c26a84728

35.

Pf[[[ CTaHAAPTHBIX JJICKTPOJAHBIX TOTCHINAJIOB

https://academy-
content.apkpro.ru/lesson/
b8e4d657-2cc7-4860-
8583-9f76edc8a59f

36.

Koppo3ust MeTaiioB u ee npenynpexiacHue.

https://academy-
content.apkpro.ru/lesson/
20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

37-
38.

DIIEKTPOJIN3

https://academy-
content.apkpro.ru/lesson/
e7d48881-055d-49da-
a49c-7375c3d033e9

39.

O06001IeHne U cUcTEMATU3aIMs 3HAHUN 1[I0 TEME
«IIEKTPOIIU3»

https://academy-
content.apkpro.ru/lesson/
2859ec02-8ecd-4cd8-
8531-edad962608fb

40.

OO1as XxapakTepUCTUKA METANIOB

https://academy-
content.apkpro.ru/lesson/
12bfc348-007f-4796-bcda-
180fc6b720fe

41.

00630p METAIIIMYECKUX JIEMEHTOB A-TPYIII

https://academy-
content.apkpro.ru/lesson/
a9c9able-e387-4ffe-bcfb-
aca9c7241b21

42.

OO0mmwmii 0630p METAIUINYECKUX 1eMeHTOB b-rpymmn

https://academy-
content.apkpro.ru/lesson/
75637222-d397-4b1a-
810a-cc7bca9e8alc

43.

Menb

https://academy-
09.02content.apkpro.ru/le
sson/fOcb5def-307e-4575-

40




89d0-86041b603655

44,

IHunk

https://academy-
content.apkpro.ru/lesson/
0Oe41e568-0a2b-4605-
bb92-35d1ab69f9ba

45.

Turtan u xpom

https://academy-
content.apkpro.ru/lesson/
8ae38be6-e06f-4fae-9729-
69903109f968

46.

Keme3o, HUKEIb, IJIaTHHA

https://academy-
content.apkpro.ru/lesson/
237cdb54-2787-4817-
8330-6e027b075645

47.

Pemrenue 3amau. [loarotoBka k KOHTPOJIBHOM padboTe

https://academy-
content.apkpro.ru/lesson/
847d1752-151b-4501-
8390-f29649f6c913

48.

KonrpoJubHas padora Ne 3 «Meramisl

[EN

o

49,

AHanu3 KOHTPOJIbHOM pabOTHI.

https://academy-
content.apkpro.ru/lesson/
8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237

50.

IIpakTuyeckas padora Ne2 Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «MeTaby.
CmutaBbl METAJIOB. AHTUKOPPYIIIMOHHOE
oOpaszoBaHHe

https://academy-
content.apkpro.ru/lesson/
32e5edc9-cbh82-4f4a-ad5e-
4f56bc7elded

51.

OKcHIbI ¥ THIPOKCHIBI METAJIIIOB

https://academy-
content.apkpro.ru/lesson/
9adf8229-876b-4907-
868e-1d43bf90855¢

52.

O0630p HEMETAIIJIOB

https://academy-
content.apkpro.ru/lesson/
ccl14f97b-ada3-4ac9-al123-
dadc40973c6f

53.

CsolicTBa 1 IIPUMCHCHUC Ba)KHEHMIIINX HEMETAJJIOB

https://academy-
content.apkpro.ru/lesson/
5e33bc30-805d-41fe-bf72-
8604344557

54,

CsoiicTBa 1 MMPUMCHCHUC BaKHEUIIINX HEMETAIJIOB

https://academy-
content.apkpro.ru/lesson/
a0d5bd16-683e-4ale-
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8073-70c604e9c862

55. | Obmas xapakTeprucTUKa OKCUIO0B HEMETAIUIOB H 0 0 https://academy-
KHUCIIOPOAOCOAEPKANX KACIIOT content.apkpro.ru/lesson/
e7ff8162-0d4d-40f8-b9f7-
422c¢3e710750
56. | OkucnuTenpHbBIC CBOMCTBA A30THOM M CEPHOM KUCIIOT 0 0 https://academy-
content.apkpro.ru/lesson/
6545ec44-34c5-43f6-
826b-ab648d7d6fef7
57. | CepHas KuCIOTa U a30THAsI KUCTOTHL. X 0 0 https://academy-
NpUMEHEHHE. content.apkpro.ru/lesson/
2390b83e-a935-4c96-
bd3a-25f26d9c¢1139
58. | BojopoHbie COeTMHEHIS HEMETAIOB 0 0 https://academy-
content.apkpro.ru/lesson/
cfb70c37-2784-4c66-be05-
b0966dffb673
59. | I'eneTnveckas CBsI3b HEOPTAaHUYECKUX U 0 0 https://academy-
OpraHUYeCKUX BEIICCTB content.apkpro.ru/lesson/
7¢19b0ba-7815-4db3-
86f4-d0ac5b740b3b
60. | [IpakTuyeckas padora Ne3. Penenue 0 1 https://academy-
AKCIEPUMEHTANBHBIX 3a7a4 110 TeMe «HemeTamibn content.apkpro.ru/lesson/
aled8cOe-7cld-4ed6-
8fe0-5185cc132628
61. | KouTpoabHas pabora Ne 4 «Hemetabi» 1 0
62. | AHamu3 KOHTPOJILHOU paboTHI. 0 0 https://academy-
content.apkpro.ru/lesson/
58903722-79bc-4b22-
b276-114fab0dd141
63. | XuMus B MPOMBIIUICHHOCTH. XHUMHKO- 0 0 https://academy-
TEXHOJIOTUYECKUE TTPUHITUIIBI IPOMBIIIIICHHOTO content.apkpro.ru/lesson/
noJtyueHus: MetayioB. [Ipon3BoaAcTBO UyryHa. 46b429e4-931c-43fb-
a2ba-be9eObbeddef
64. | UToroBasi KOHTpoJILHasi padoTa 0 0 https://academy-
content.apkpro.ru/lesson/
96998e2d-5037-43d4-
b8ec-c62cf3452090
65. | AHaJu3 KOHTPOJIbHON PabOTHI. 1 0
66. | IIponsBoACTBO CTANH.
67. | Xumus B ObITY. 0 0 https://academy-
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content.apkpro.ru/lesson/
23.050f59d4f0-199b-40f4-
ae5f-81026ff23780

68.

XuMHUYECKasi TPOMBIIIIICHHOCTh M OKPYKAIOIIast
cpena

OBIIEE KOJIMYECTBO YACOB

[TPOTPAMME

10

66
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MPOBEPAEMEBIE TPEFOBAHUA K PE3Y/IbTATAM OCBOEHHU S OCHOBHOM OEPA30BATE/IbHOM ITPOTPAMMAbI

10 KJIACC

Kop
npoBepsAemoro
pesynbraTta

MpoBepaemblie NpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTenbHOM
nporpammbl cpegHero obero o6pasoBaHuA

TeOpeTI/I‘ICCKI/Ie OCHOBbI OpFaHH‘ieCKOfI XUMHHU

11

ChopmMupoBaHHOCTh MPEACTABICHUH O XWUMHYECKOW COCTaBISIONICH eCTECTBEHHOHAYYHOMH
KapTUHBI MHpa, POJM XUMHHU B MO3HAHUU SBICHHUHA MPUPOJBI, B POPMUPOBAHUHN MBIIUICHUS H
KyJIbTYpbl JUYHOCTH, €€ (YHKIHOHATLHOW TPaMOTHOCTH, HEOOXOMUMON Ui peleHus
MPaKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS] K CBOEMY 3JI0POBBIO U
TIPUPOAHOMN Cpefie

1.2

Biianenue cucremMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOUINE MOHSATHUS
(Monekyia, BaJ€HTHOCTh, AJIEKTPOOTPHUIATEIHBHOCTh, CTCIICHb OKHCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIJIEpOIHBIN CKenleT, (YHKIMOHAJIbHAS TpyIIa,
paavKan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- H
a30TCoJIeprKalINe COSMHEHUS, OMOJIOrMYECKH aKTUBHEIE BElIeCcTBa (YTIICBOIBI, KUPBI, OCIKH),
MOHOMEp, TOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIICKYJISIDHBIC COCIWHEHHS), TEOPHH U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS oOpraHudeckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIWYECKUAN SI3BIK XUMHH, (DAKTONOTUYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, TMIOJIydeHUH ¢ OE30MacHOM HCIOJb30BAHMM  BaXKHEHWIIMX  HEOPraHWMYECKUX
Y OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYCCKOM JICSITEILHOCTH YEIIOBEKa

1.3

CchopMHpOBaHHOCTS YMEHUI BBISIBISTH XapaKTEpHBIC NMPH3HAKH IOHITHH, YCTAHABINBATH HX
B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHSATHS MPU OIMHMCAHWU COCTaBa, CTPOCHUS U
TIPEBPAIIEHU N OPraHNYEeCKUX COCTUHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHU WCIIONB30BATh XHMHYECKYI0 CHMBOJNUKY UIS COCTaBJICHUS
MOJIEKYIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHON) (POPMYIT OPraHIMUECKUX BEIICCTB
U ypaBHEHMH XMMHMYECKUX PEaKLUi, U3rOTaBIMBaTh MOJAEIH MOJIEKYJl OPraHUYECKUX BEIIEeCTB
JUIS WUTIOCTPAlMM UX XMMHYECKOI'O ¥ IPOCTPAHCTBEHHOTO CTPOSHHUS

15

ChopMHpOBaHHOCTS YMEHHH YCTAHABIUBATH MPUHAIICKHOCTh M3YYEHHBIX OPraHUYECKUX Be-
IIECTB TI0 UX COCTaBY M CTPOSHHIO K OMpPENeIEHHOMY Kiaccy (TpyIIe) coeAnHeHuH (YraeBoIo-
POIBI, KUCTIOPOI U a30TCOAEPIKAIIe COSTMHEHNUS, BRICOKOMOJIEKYIISIPHBIC COCTMHEHNUS), TaBaTh
¥M Ha3BaHII 0 cucTeMaTrdeckoil HomeHkiatype (IUPAC)

15

CthopMHUpOBaHHOCTE yMEHHS ONPEOENATh BUABI XUMHYECKOW CBS3M B OPraHUYECKHX
COEMHEHUAX (OIMHAPHBIE U KPAaTHbBIE)
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Kop
nposBepsAaemoro
pesynbraTta

1.6

MpoBepaemblie NnpeagMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTenbHOM
nporpammbl cpeaHero obuero o6pasoBaHuA

ChopmMupoBaHHOCT, yMEHUSA TPUMEHSTH: TMOJOXKEHHUS TEOPUU CTPOSHHUS OpPraHUYECKHX
BemiectB A.M. byTiepoBa s 00bSICHEHHS 3aBUCUMOCTH CBOKMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPAHEHUS MAaCcChl BEILIECTB

VYrnesopopoasl. Kucnoponconepskamiye U a30TCOAEpIKALME OPraHUYECKUE COCAUHEHUS.
BbICOKOMOTIEKYIISIPHbIE COSANHEHUS

2.1

C(l)OpMI/IpOBaHHOCTI: yMeHI/Iﬁ IMPUBOAUTH TPUBHUAJIBHBIC Ha3BaHUS OTACIbHBIX OPraHNY€CKUX BE-
IMeCTB (3TWIIEH, MPONIUICH, AleTHJICH, STHJICHIVINKOIb, TJHLEpUH, (eHol, (opMabIeru,
arleTaNbJeTHl, MypaBbUHAsE KHCIIOTa, YKCYCHAs KHCJIOTa, OJICMHOBAas KHCJIOTA, CTCAPHHOBAs
KHCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, [eJUTF0JI03a, TIUIMH)

2.2

ChopMHUPOBAaHHOCTH YMEHHUN XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3MUSCKUE U XUMUUICCKUE
CBOﬁCTBa THUIINYHBIX Hpel{CTaBHTCJ’[Cﬁ paBJ’II/ILIHLIX KJIACCOB OpFaHI/I‘{eCKI/IX BCUICCTB (MCTaH,
9TaH, JTWJICH, MPONWICH, alleTwiieH, OyramueH-1,3, mermnOyraaumeH-1,3, OGeH30l, MeTaHOI,
9TaHOJI, ITHJICHIJINKOJIb, TJIUIEPUH, PEHO, aleTalbICTUI, MypaBbUHAS U YKCYCHAsl KHCJIOTHI,
[III0K03a, KpaxMaJl, IeJUTI0I03a, AMHHOYKCYCHAsT KUCIIOTA)

2.3

CchopMHpOBaHHOCTS YMEHHS MIDTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b MEKAY THITIMIHBIMHU TPE/-
CTaBUTESIMM PA3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB YPAaBHEHUSAMHU COOTBETCTBYIOILUX
XMMHYECKIX PEaKIHH C HCIOJIB30BAHUEM CTPYKTYPHBIX (GOpMYIT

2.4

ChopMHPOBAaHHOCT YMEHHUSI XapaKTepU30BaTh MCTOYHHUKH YIIICBOMOPOAHOIO Chipbs (HeDTb,
MPUPOIHBIN a3, yroiib), CIOCOOBI UX MEepepadOTKH M MPAKTHYECKOE MPHUMEHEHHE MPOIYKTOB
riepepaboTKu

XUMUS U )KU3Hb. PacuéTnl

3.1

CdopMupoBaHHOCTH YMEHHWH BIIaleTh CHCTEMOH 3HAaHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, WCIONB3YeMbIX B XHMHH IIPH HW3yYCHUH BEIIECTB WM XUMHUYCCKHUX SIBICHUIMA
(HaOnroieHue, W3MEpeHHe, OSKCIEPUMEHT, MOJICITHUPOBAHHUE), HCIIOIb30BaTh CHCTEMHBIE
XAMWYECKUE 3HAHWS Ui TIPUHATHA pEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIHSX,
CBSI3aHHBIX C BEMIECTBAMH U HX IIPUMEHEHHEM

3.2

ChopMupoBaHHOCTE YMEHHUW COOMIOAATh TpaBUia TIONB30BAHUS XUMHUYECKOW TOCYIOH H
nmabopaToOpHBEIM 000PYAOBAHHEM, a TAKXKE IIPABHIIA OOPAICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMH TI0 BBITIOTHEHUIO JTJAO0PATOPHBIX XUMHUYECKIX OIBITOB

3.3

CthopMHpOBaHHOCTE yMEHHH IUIAHHUPOBATH ¥ BBITIONHATH XHMHUYCCKHH OKCIIEPUMEHT
(TIpeBpaleHns OpraHMYecKUX BEIIECTB MPU HATPEBAHUH, MOTYUCHHUE ATHIICHA W U3yUCHUE €ro
CBOMCTB, KA4eCTBEHHBIC pEAaKIWH OPraHUYeCKUX BEIIECTB, JACHATYpalus OCIKOB MpU
HarpeBaHUHM, IIBETHbIE PeaKIMU OEJIKOB) B COOTBETCTBHM C MPAaBMUIAMU TEXHUKH 0€30MacHOCTH
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Kop

MpoBepsemble NnpegMeTHble pe3y/bTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTeibHOM

nposepsaemoro
nporpammbl cpeaHero obuero o6pasoBaHuA
pesynbrata

Ipu OOpalllEHUU C BELIECTBAaMM U JIAOOPaTOPHBIM 000pYIOBAaHHEM; MPEACTABIATH PE3YIbTATHI
XMMUYECKOTO 3KCIEpPUMEHTa B (popMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX peakuuil U
(hOpMyIHPOBATH BHIBOBI HA OCHOBE ITHX PE3YJILTATOB
CdhopmMupoBaHHOCTh YMEHHI TPOBOAWUTH BBIUYMCICHUS MO XMMHUYECKHUM YPaBHEHUSM (MaccChl,

3.4 00bEMa, KOMMYECTBa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 10 HM3BECTHBIM Macce,
00BEMY, KONUYECTBY OAHOTO U3 HCXOAHBIX BEILIECTB UM MPOAYKTOB PEAKIIMN)
CchopMHUPOBaHHOCTE YMEHHUI KPUTHYECKH AHANM3MPOBATh XHMHUECKYI0 HH(OPMAIHIO,

3.5 MONTy4aeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (CpPeJCTBA MAacCOBOW WHGpoOpManuu, ceTh VHTepHET U
apyrue)
CchopMHpOBaHHOCTS YMEHHM COOTIONATH MPaBHIIa SKOJIOTHIECCKH LIEIeCO00pa3HOro MOBEICHHUS
B OBITY W TPYZHOBOH NESTENFHOCTH B IIETSIX COXPAHCHHS CBOETO 3I0POBBS M OKPYKArOIIEH

36 MIPUPOIHON CPEIBl, OCO3HABATH OIMMACHOCTH BO3JACUCTBHS Ha KUBBIE OPTaHU3MBI ONPEACIEHHBIX

' OpraHWYEeCKHX BEIIECTB, IMOHMMAas cMbicn Tokazarens [IJIK (mpenenbHO nOMycCTHMOMA
KOHILIGHTPALMH), TOSCHATh Ha TIpHMEpax CIOCOOBl YMEHBUICHHS W TPEJOTBPALICHUS UX
BPEIHOTO BO3/ICHCTBUS Ha OPraHU3M YEIOBEKa
11 KJIACC
Koa o o
MpoBepsemble NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTe/ibHOA
nposepsaemoro
nporpammbl cpegHero obuiero o6pasosaHus
pesynbrata
1 TeopeTnueckrue OCHOBBI XUMUHU
11 Brnanenue cucremMoii XuMHU4eCKUX 3HaHUI, KOTOpas BKIIIOYAET: OCHOBOIOIATraloLINe MOHTUS (XU-

MHYECKUM OJICMCHT, aTOM, DOJICKTPOHHAas 00oouKa aroma, S-, p-, d'3HeKTpOHHBIe Op6I/ITaJ'H/I
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Kop
nposBepsAaemoro
pesynbraTta

MpoBepaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTenbHOM
nporpammbl cpeaHero obuero o6pasoBaHuA

aTOMOB, HOH, MOJEKYla, BaJEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTEIEHb OKHUCIIEHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, KpUCTAJITMUECKas PEIIETKa, THUITBI
XUMHUYECKUX PEaKIii (OKUCIUTENbHO-BOCCTAHOBHUTENBHBIE, SK30- M SHIOTEPMHUUECKHE, PEAKIIUN
MOHHOTO OOMEHa), pacTBOp, AIEKTPOJMTHI, HEAIEKTPOIHUTHI, dJIEKTPOIUTHIECKAs JUCCOLHAIINS,
OKHCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XWMHUECKOM pEaKIUu, XUMHYECKOE paBHOBECHE);
TEOPHUH M 3aKOHBI (TEOpUsl DIEKTPOJIMTUYECKOW Juccouuanvu, lleprmoanveckuil 3aKkoH
J.U. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHH,
(hakToONOTMYECKNE CBENCHHUSI O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OE30MaCHOM HCIOJb30BAHUT
BaKHCHIITNX HEOPTaHMUYECKUX BEIIECTB B OBITY U PAKTHYECKOM JIEITENLHOCTH YEIOBEKa

1.2

CchopMHpOBaHHOCT YMEHHUIl BBIABIATH XapaKTEpHBIC MPH3HAKK M B3aUMOCBSI3b M3YyYCHHBIX
MOHATUN, IPUMEHATb COOTBETCTBYIOIIME IIOHATHSI IPU OINMCAHUU CTPOEHUS U CBOICTB
HEOPraHUYECKUX BEIIECTB U MX IPEBPALLEHUI; BBIABIATH B3aUMOCBI3b XMMHUYECKMX 3HAHUU
C MOHSTHAMM U TIPEACTABICHUAMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Brajenre OCHOBHBIMH METOJaMH HAYYHOIO IO3HAHHS BEIECTB M XUMUYECKHX SIBJICHHI
(HaOnroieHue, U3MEpeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE)

1.4

CdhopMHpOBaHHOCTS YMEHUH OIPENENATh BAJICHTHOCTD M CTCTICHb OKHCICHUS XUMHUECKUX dJIe-
MEHTOB B COCIMHEHHUSIX Pa3IUYHOIO COCTaBa, BUJ XUMHYECKOW CBS3M (KOBaJCHTHAs, HOHHAS,
MeTaJUTNIeCKasi, BOJOPOIHAS) B COCOMHEHISX, THII KPUCTAJUTMIECKON PEHIETKH KOHKPETHOTO
BEMIECTBA (aTOMHAsI, MOJIEKYJISIpHAs], MOHHASI, METAJUIMYECKas)

1.5

CthopMHpOBaHHOCT, YMEHHH  ONpedesaTh XapakKTep Cpemsl B BOAHBIX  PacTBOPax
HEOPraHUYECKUX COeIMHEHUN

1.6

ChopMHUpOBaHHOCT, yMEHHS KJIACCH(OUIMPOBATh XHUMHUYECKAE PEAKIUH M0 Pa3IHIHBIM
MpU3HAaKaM (YHCIy W COCTaBYy pEarupylolINX BEIIeCTB, TEIUIOBOMY d(G(EKTy peakIum,
M3MEHECHUIO CTETIEHEeH OKHCIIECHISI QJIEMEHTOB, 00PaTHMOCTH PEaKIHH, YIACTHIO KAaTAIH3aTOpPa)

1.7

ChopMHpOBaHHOCT, YMEHHU COCTABIATH YPAaBHEHUS PEAKIHMU PA3IMUYHBIX THIIOB, MOJHBIE U
COKpamIEHHBIC YPaBHEHHsS PEaKIWii MOHHOTO OOMEHA, YUUTHIBAS YCIIOBHS, NPH KOTOPBIX OTH
peaKy UIyT 10 KOHIA

1.8

CdhopMHupOBaHHOCTE YMEHHU MPOBOAUTH PEAKIINH, MOATBEPKIAIOMINE KAaueCTBEHHBI COCTaB
pa3IMyYHBIX  HEOPraHMYECKHMX  BEIIECTB,  pPAclo3HAaBaTb  ONBITHBIM  MYyTEM  HMOHBI,
MIPUCYTCTBYIOIME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILECTB

1.9

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBaTh CYIIHOCTb OKUCIIMTECIIbHO-BOCCTAHOBHUTEIIBHBIX pEAK-
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Ui TOCPEACTBOM COCTABJICHU S 3JICKTPOHHOI'O OajaHca dTHUX peaKuMﬁ

1.10

CchopMHUPOBaHHOCTh YMEHHM OOBSACHSTH 3aBUCHMOCTh CKOPOCTU XMMMUYECKOH peakiuu OT pa3-
JINYHBIX (PaKTOPOB

111

ChopmMupoBaHHOCT YMEHUH OOBSACHATH XapaKTep CMEIICHHS XHUMHYECKOrO PaBHOBECHS B
3aBHCHMOCTH OT BHelTHero Bo3aeiictus (mpuniun Jle [llatense)

OO0mas u HeopraHuvdecKast XUMHUS

2.1

CdopmupoBanHOCTh yMEHUH packpbiBaTh cMbich [leproguaeckoro 3akona JI.1. Menaeneea u
JICMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOITYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (pyHKIMK

2.2

CdhopMHpoBaHHOCT YMEHHH XapaKTePHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
aneMeHToB 1-4 nepuonos Ilepuoauueckoii cucremMbl Xumuueckux iemeHToB [[.J1. Mennene-
eBa, HCIONB3ysS TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OpOWTATNY, «IHEPIeTHYESCKUE YPOBHIN,
OOBSCHSITH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUCCKHUX 3JIEMEHTOB M X COCTMHECHUH 110
nepronam u rpymnmnam [leprogumdeckoit cuctemsl xummuaeckux anementoB J[.M. Menneneesa

2.3

ChopMupoBaHHOCTh YMEHUH XapaKTEepU30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKHUE CBOWCTBA HE-
OpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KAATH CYIIECTBOBAHWE T'CHETHYECKOU
CBSI3M MEXKAY HEOPraHMYECKHIMH BEUICCTBAMU C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIui

2.4

ChopMHrpOBaHHOCT YMEHUH YCTaHABIMBATh MPUHAIUIC)KHOCTh HEOPTaHMYECKUX BELIECTB II0
UX COCTaBy K ONpenenéHHOMY Kiaccy (IpyIe) coenuHeHni (IIpOCThIe BEmecTBAa — METAJUIBL H
HEMETaJIIBI, OKCUIBI, OCHOBaHMSI, KHCIIOTHI, aM()OTEpHBIC THIPOKCHIIBI, COJIH)

2.5

ChopMHpOBaHHOCT, YMEHHUI HCIOIB30BAaTh XHMUYECKYI0 CHMBOJIHUKY IUISI COCTaBJICHUS
(opMyN BEmIECTB W YpPaBHEHUH XHUMHUYECKUX PEAKIU, CHCTEMAaTHIECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHWS OTHACIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHBIA Tas,
YIJIEKUCIBI Ta3, aMMUakK, raiméHas M3BeCTb, Heralm€Has HU3BeCTb, NUThEBas COAd, IMUPUT U

Apyrue)

2.6

CthopMHUpOBaHHOCT YMEHHH XapaKTepPH30BaTh (OIMHCHIBATH) OOIIME XWMHYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHHE €HETUUYECKOM
CBSA3M MEXIY HEOPraHM4YEeCKMMHU BEIIECTBAMHM C IIOMOIIBIO ypPaBHEHHMH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKkLUi

2.7

CthopMHUpOBaHHOCTE YMEHHH IUTAHHPOBAaTh W BEITIONHATH XUMHUYCCKHH OKCIIEPUMEHT
(paznoxeHue MepoKcHJa BOAOPOAAa B MPHUCYTCTBHM KaTalu3aTropa, OIpelleNeHUue Cpelibl
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PacTBOPOB BEILECTB C IIOMOIIBI0 YHUBEPCAIFHOTO WHIUKATOPA, BIUSHHAE Pa3InuHbIX (PaKTOPOB
Ha CKOPOCTb XMMHWYECKOW peaklM{, PeaklWH MOHHOro oOMeHa, KayeCTBEHHbBIE peakIMu Ha
cynbdar-, KapOoHaT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, pelIeHHe SKCIePUMEHTAIbHBIX
3agady IIO0 TEeMaM «MeTayuiply ((HeMeTaJIJ'II:I») B COOTBCTCTBUHM C IIpaBUJIaMU TEXHUKU
0e30mMacHOCTH Mpu  OOpaIlleHHMHM ¢ BEIIECTBAMH M J1a0OpaTOPHBIM  OOOPYAOBaHHEM;
IPEICTABIATh PE3YAbTaThl XMMHUYECKOrO JKCIEpHMEHTa B (opMe 3alucH YypaBHEHHUI
COOTBETCTBYIOUINX PeaKkuil ¥ ()OpMyIHPOBATH BHIBOBI HA OCHOBE ATHUX PE3YJIHTATOB

2.8

CchopMHpOBaHHOCTH YMEHHM COOIIONATH MpaBUia MOJIB30BAHUS XUMUYECKOI MOCYROH U 1a00-
paToOpHBIM 00OpYIOBaHHMEM, a TAaKKe NpaBUia OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU 110 BBIITOIHEHHIO JTA00PATOPHBIX XMMHYECKHUX OIBITOB

29

ChopMupoBaHHOCTh YMEHHH XapaKTEpHU30BaTh XMMHUYECKHE IPOIECCHI, JIekKAIIUEe B OCHOBE
MIPOMBINIUICHHOT'O TIOJIYYEHUSI CEPHOM KHCIOThI, aMMHakKa, a Takke CGHOPMHUPOBAHHOCTD
MPEACTaBICHUHA 00 OOUIMX HAYYHBIX NPHHIUIAX U HKOJOTMYECKUX MPOOIeMax XMMUYIECKOTO
IIPOM3BOJCTBA

XUMUS U )KU3HB. PacuéTnl

3.1

ChopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOW COCTABJIAIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, POJIN XUMHUH B ITO3HAHUH SBJICHUI NMPHUPOIHI, B (POPMUPOBAHUN MBIIUICHHS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIHOHAJIGHONW TPaMOTHOCTH, HEOOXOIMMOH Ui pelIeHUs
MPaKTUYECKUX 3aJad W JKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO U
TIPUPOAHOHN Cpefie

3.2

ChopMHPOBaHHOCT, YMEHHH KPHUTHYECKH aHAIM3UPOBATH XHUMHUYECKYI0 HH(POPMAIHIO,
MOTy9aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CPEICTBA MAacCOBOW KOMMYHHKALIMH, ceTh MHTepHET U

Apyrue)

3.3

ChopMupoBaHHOCTh YMEHU COOJIOAATH MPaBHIIa SKOJIOTHUYESCKH 11€1ecO00pa3HOro MOBEACHUS
B OBITY W TPYHOBOH IEATENFHOCTH B ILEIAX COXPAaHCHUS CBOETO 3IOPOBBS H OKPYKaromIeh
TIPUPOTHON CPEBI

3.4

Oco3HaBaTh ONAacCHOCTb BO3JEHCTBUSI Ha MKUBbIE OPraHHU3Mbl ONpPENEIEHHBIX BELIECTB, IOHUMAas
cmbicn nokazatens [IJIK, noscHATs Ha mpuMepax criocoObl yMEHBIIEHUS U NPEI0TBPAIIEHUs UX
BpEJIHOr0 BO3JEHMCTBUS HA OPraHU3M YeJlIOBeKa

3.5

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOAUTH BBIYUCJIICHUS C HUCIIOJIb30BAHUEM IOHATUSA «MaCCOBast
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JI0JIs1 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChHI
BEILlECTBA MU 00bEMA ra30B 110 U3BECTHOMY KOIHUYECTBY BELIECTBA, MACCE MM 00BEMY OTHOTO
U3 Y4acTBYIOUIMX B pEaKIHUM BEIECTB, TEIUIOBOrO 3(QekTa peaklud Ha OCHOBE 3aKOHOB
COXPaHEHHs MacChl BEIIECTB, IPEBPAILICHUS U COXPAaHEHHUS SHEPTUU
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kop, MpoBepsaemblii a1eMeHT copepikaHna
1 Teoperudeckue 0CHOBbI OPraHUYECKON XUMHUH
HpeuMeT OpFaHI/I‘leCKOﬁ XUMUH: €€ BO3HUKHOBCHUEC, pa3BUTHUEC U 3HAYCHUC B MOJTYYCHNHU HOBBIX BCIICCTB U
11 MarepranoB. Teopus cTpoeHus opraHudeckux coennHeHnid A.M. BytiepoBa, €€ 0CHOBHBIE MTOJIOKEHUS
CrpykTypHble (OpMYJIBl OpPraHMYECKHX BeEIIeCTB. [ OMONOrusi, H30Mepus. XUMHUYeCKas CBiI3b B
12 OpPraHMYECKUX COCTUMHCHUSX — ONUHApPHbIC W KpaTHeIe cBs3u. IlpencraBneHne o KiaccuuKamu
OpPraHn4CCKNX BEUICCTB
HomenxnaTypa opraHudYecknX COCOMHEHHH (cHcTeMaTH4ecKas) M TPUBHAIBHBIC HA3BaHUS BaKHEHIINX
13 IIPEJCTaBUTENEH KIIACCOB OPraHMYECKUX BELECTB
2 YrneBogopois
AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUH psii. MeTaH 1 3TaH — MPOCTEHIINE MPEICTABUTEIH AJIKAHOB:
2.1 ¢u3nuecKkne W XUMHYECKHE CBOMCTBa (peakIH 3aMEIICHUS M TOPEHHS), HAaXOXICHHE B IPHPOJE,
I10JIy4YEHHUE U IPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUN Psii. DTUJICH U MPOMUJIEH — MPOCTEHINNEe MpeACcTaBUTENN
2.2 AIIKEHOB: (PM3MYECKHE U XUMHUYECKHE CBOMCTBA (peaKIWU THAPHPOBAHUS, TATOTCHUPOBAHUS, THIAPATAINH,
OKHCIICHHSI ¥ TIOJIMMEPH3ALINH ), TOJyICHIE U IPHMEHECHHUE
53 AnkanueHsl: Oytamuen-1,3 u MmeTunOyraauen-1,3: cTpoeHue, BaKHEHIIINE XMMHUYSCKIE CBOMCTBA (peaKius
' nonumepusanun). IlogydyeHne CHHTETHYECKOro KayuyyKa U pe3UHBI
AJNIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYSCKHH psl. AICTHICH — TPOCTEHIIHA
24 MPEACTaBUTENb aJKHHOB: COCTaB, CTpPOCHHE, (U3MUECKHEe W XHMHAYECKHE CBOMCTBA (peaKIud
THIIPUPOBAHNS, TAJIOTEHUPOBAHIIS, THAPATAINH, TOPEHUS), IOJTydeHNE W TPUMECHEHHE
Apensl. benzon: cocraB, cTpoeHue, (pU3NUECKHEe W XUMHUYECKHE CBOWCTBa (PEaKIMH TAIIOTCHUPOBAHUS U
HUTPOBAHUS), ITOTyIeHUE U IpUMEHEHHe. Tolryoln: cocTaB, cTpoeHue, (GU3NIECKUEe U XHMUIECKIE CBOHCTBA
25 (peakuny TAaNOTCHHPOBAHWS U HUTPOBAHWs), IIONyYEHWE U TIPUMEHEHHE. TOKCHYHOCTH apeHOB.
['eHeTnueckas CBsi3b MEXY YIVIEBOAOPOAAMH, IPUHAIEKAILMMH K pa3IMYHbIM KilaccaM
[IpupoaHbIe UCTOYHUKH YTICBOAOPOAOB. IIpupomHbi Ta3 ¥ monyTHble HedTsHble rasbl. Hedth u e
26 nporcxoxaenne. CriocoOsl nmepepaboTKu HeTU: MEeperoHkKa, KPEeKUHT (TepMUYCCKHHA, KATATUTUYCCKH),
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MpoBepaeMbiii 31eMEHT CoAEPKAHUA

nuponu3. [IponykTsl nmepepaOoTku He(TH, MX NPUMEHEHHEe B NPOMBIIIIEHHOCTH W B ObITy. KaMeHHBIH
yroJb U IPOAYKTHI €r0 NepepadoTKU

Kucnoponconepxaiye opraHHuecKUe COeJHHEHUS

3.1

IIpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHON: CTPOCHUE, (PU3UUECKUEe U XUMUYIECKUE CBOMCTBA
(peakuuu C aKTUBHBIMU METaJIAMH, TajJOr€HOBOJOPOAAMHU, TOpEeHUE), MpHUMeHeHne. BoropoaHslie CBsI3U
MEXIy MOJIEKYJaMH CIHUPTOB. JlelicTBME MeTaHoJla M DTaHOla Ha OpraHU3M YelloBeKa. MHOroaTOMHBIE
CIHUPTHL. DTIICHINIMKOIb U TJIMIEPUH: CTPOCHUE, (PU3MUECKUE U XMMUYECKUE CBOWCTBA (B3aUMOJCHCTBHE
CO INIENOYHBIMH METaJUIaMH, KaueCTBECHHAs! Peakius Ha MHOTOATOMHbIE CITUPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. ITpuMenenue mmnepusa 1 TUICHTIMKOIS

3.2

DeHoI: cTpoeHHe MOJEKYINbI, (U3NYECKHEe U XUMHUYECKUe cBoMcTBa. TokcuuHocTh (peHona. [Tpumenenue
(dheHomna

3.3

Anplierugpl 1 KeToHbl. DopMalibJerui, aneTanbJerul: CTPOCHHE, (PU3NYECKUE M XUMUYECKHE CBOWCTBA
(peakuu OKMCIICHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINHN ), TOyYCHHE U IPUMEHECHNE

3.4

OZHOOCHOBHBIE TpeJieNibHbIe KapOOHOBBIC KHUCIOTHI. MypaBbHHas W YKCyCHas KHCIIOTBI: CTpPOCHUE,
(u3MYeckne U XUMHYECKUE CBOWCTBa (CBOWCTBa, OOLIME JUIs Kiacca KHCIIOT, peakius dTepruQUKaIum),
nmoitydeHue u npuMeHeHne. CTeapuHOBas M OJICMHOBAs! KUCIOTHI KaK MPEJCTABUTEH BBICIIHX KapOOHOBBIX
KHCIIOT. MblJ1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIEe JCHCTBUE

3.5

CrnoxHable 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 crnoxHbIX 3¢upos. XKupsl. ['naponu3
*KupoB. [Ipumenenne xupoB. buonornyueckas pons )KHPOB

3.6

YrneBoapl: cocTaB, Kiaccuukamus yriieBooB (MOHO-, IW- M TOJHMcaxapuabl). [Iroko3a — mpocTermii
MOHOCAaXapua: OCOOCHHOCTH CTPOSHHS MOJICKYIHI, (PU3UUECKHE U XUMHUYECKIE CBOHCTBA (B3aNMOJCHCTBHE
¢ ruapokcugom Mmeau(Il), okucneHne amMMuadHBIM pacTBOpoM okcmma cepebpa(l), BoccTaHOBIEHUE,
Opo’keHHe TIIIOKO3B), HaXOXKACHUE B IPHUPOLIE, TPUMEHEHNE, Oronormdeckast poib. @orocunTes. Ppykroza
KaKk H30Mep TIIOKO3bl. Kpaxmam u memmono3a Kak IMpupoxHble momuMmepbl. CTpoeHHMe Kpaxmaia Hu
HeIUTFONI036l. PH3nYecKne U XUMITUECKHE CBOMCTBA Kpaxmaa (THIPOIN3, KaueCTBEHHAS PEAKIIHsI C HOJJOM)

A30TcomepKaIine OpraHnIecKue CoeTUHEHNS

41

AMHHOKHCIOTE KaK aMQOTEepHbIe opraHmdueckue coeauHeHHs. Duzndeckue W XUMHUYECKAE CBOWUCTBA
aMUHOKHUCIIOT (Ha puMepe IiniuHa). buonorndeckoe 3HaueHue aMUHOKUCHOT. IlenTu el

4.2

Benku kak MPHUPOAHBIE BBICOKOMOJIEKYISAPHBIC COCOWHEHWSA. llepBUYHAst, BTOPHYHAS M TPETHYHAsS
CTpyKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIKOB: THAPONIH3, JEHATypallysl, KaueCTBEHHbIC PEakiiyh Ha
Oenkn

BLICOKOMOJI@KYJ'IHPHBI@ COCOUHCHUA

5.1

OCHOBHBIE MMOHATHS XHUMUU BBICOKOMOJICKYIIAPHBIX COCIUHEHHIA: MOHOMCEDP, IMOJIUMEDP, CTPYKTYPHOEC 3BCHO,
CTCIICHb MOJIMMEPpU3aln, CpCaHsA MOJICKYJISIpHAas1 mMacca. OcHOBHBIC MCTOJBbI CHUHTC3a
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEepU3alis U MOJIUKOHACH Al
OKcIlepUMEHTAIbHBIE METOAbl W3y4YeHHUS BEIIeCTB M MX IMPEBpallleHUil: O3HAKOMIIEHHE ¢ obOpasnamu

5.2 MIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKoB. lloiydeHHe CMHTETHYECKOrOo Kaydyyka U
pE3UHBI

11 KJIACC
Kop MpoBepAeMblii 3N1eMeHT coaeprKaHus
1 Teoperuueckue OCHOBBI XMMHH

XUMUYECKUW dJIeMeHT. AToM. Spo aToMa, W30TOMbBI. DNEKTPOHHAsT 000J04YKa. DHEPTETHYECKUE YPOBHH,

11 MOAYPOBHH. ATOMHBIE oOpOHTay, S-, P-, d-37emenThl. OCOOCHHOCTH pacIpe/ielieHus: 3JIEKTPOHOB 10
OpOHUTAJISIM B aTOMAX MJIEMEHTOB IEPBBIX YETHIPEX NEPHOAOB. DICKTPOHHASI KOH(OUTYPALIHSI aTOMOB
[Tepnognueckuit 3akon u Ilepuomgmueckast cucrema xumuyeckux anemeHtoB [[.M. MenneneeBa. Casizb
nepuognudeckoro 3akoHa u llepmomnueckoit cucrembl xumuueckux saementoB J[.M. MenneneeBa c

12 COBPEMEHHOW Teopuel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMUYECKUX IJIEMEHTOB U
00pa3yeMBIX MMH IPOCTHIX M CJIOXKHBIX BEHIECTB 10 TPYINIIaM M HEepHoAaM. 3HauCHHE IEPUOIHICCKOTO
3aKOHa B pa3BUTUH HAYKU
Crpoenne BemecTBa. XUMUIECKast CBA3b. BUIBI XUMHUECKOH CBSI3M (KOBaJICHTHAS HEMOISIPHAS U MOJSIPHAS,

1.3 WOHHAs, MeTajummdeckas). VIOHBI: KaTHOHBI M aHWOHBL. MeEXaHM3MBI 00pa30BaHUS KOBAJICHTHOU
XUMHYECKOHN CBSI3U (OOMEHHBIN M IOHOPHO-AKIICTITOPHBIN). BomoponHas cBsa3b

1.4 BanenTtHocTs. DnekrpoorpunaTeabHoCThb. CTENEeHb OKHCIECHUS
BemectBa MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBAa COCTaBa BEILLECTBA. THIIBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIA KPUCTAJUTMUECKON pEHIETKH.

15 [Tonsitue o aucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMJAHBIE PacTBOpBl. MaccoBas 10Jsl BELIECTBAa B
pacTBope

1.6 Knaccuduxanus Heopranndeckux coenuHeHni. HoMeHKaTypa HeOpraHn4ecKiuX BEIIeCTB

1.7 Xummueckas peaknus. Kinaccudukanus XUMHYSCKAX PEakiiid B HEOPraHUIECKOH U OPraHMYeCKOW XUMHUH.
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Kopg MpoBepsaemblit 31eMeHT coaepXaHuaA
3aKOH COXpaHEHHUs MacChl BEIECTB, 3aKOH COXpPaHEHUs W MPEBpAIICHUs SHEPruM NPH XUMHUYECKHX
peaxIusax
1.8 CKOpOCTh peakiiny, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (JaKTOPOB
OOpaTtuMble peakuuu. XuMH4YecKoe paBHoBecHe. (DaKTOpbl, BIUSIONIME HA COCTOSHHUE XUMHYECKOIrO
19 paBHoBecus. IIpunnun Jle HlaTense
OnexrponuTryeckas muccounanus. CuiibHbe U cradble 31eKTposuThl. Cpefa BOAHBIX PAaCTBOPOB BELIECTB:
110 KHCIast, HeTpalibHas, 1ejo4Has. Peakiimm moHHOro oOMeHa
1.11 OKHCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH
2 Heopranuueckas xumust
Hemeramnel. Ilonoxxkenne nemeramioB B Ilepumoanueckoil cucreme xumudeckux anemeHto /J[.U.
2.1 MeHaeneeBa U OCOOEHHOCTH CTpoeHHs] aToMoB. (Du3pyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS
HEMETAIUIOB (Ha IIpUMeEpE KUCIIOpoJia, cepbl, pocdopa u yrieposaa)
XuMHYEeCKHe CBOMCTBA BaXKHEHIIINX HEMETaIoB (TaJoreHoB, Cephl, a30Ta, (ocdopa, yriepoaa # KpeMHHS)
2.2 U UX COCOUHEHHH (OKCHJOB, KHCIOPOJCONEPKAIIMX KHUCIIOT, BOMOPOIHBIX coenuHeHui). IlpumeHeHne
BaKHEHUIINX HEMETAJJIOB M UX COECAMHEHUIN
Mertamnel. [lonoxenue metamoB B [lepuogmueckoit cucreme xumudeckux snemeHtoB JI.J1. Menneneesa.
2.3 Oco0eHHOCTH CTPOCHHUSI 3JIEKTPOHHBIX 000JI0YeK aTOMOB MerawioB. OOmue ¢(u3ndeckue CBOHCTBA
MeTasuioB. CriyiaBbl METAJUIOB. DIEKTPOXUMHUYECKHUN Psifl HAIPSHKEHUH METaIJIOB
XWMUYECKHE CBOMCTBA BAXXHEHUINIMX METAJUIOB (HATPHNA, KaJlMid, KaJIbIMA, MATHAHN, AJIFOMAHHUH, IMHK, XPOM,
24 KeJe30, MeIb) M UX coearHeHnd. O0Iue cnocoObl MOMydYeHHS METaIOB. [IprMeHeHne METauIoB B OBITY U
TEXHUKE
2.5 'enetnyeckas cBs3b HEOPraHUIECKUX BEIIECTB, IIPHHAMICKALINX K Pa3IMIHBIM KJIaccaM
3 XuUMHUSI 1 KU3HD
31 Ponms xuMuu B obOecriedeHHWH 3KOJIOTMYECKOH, SHEPreTHYSCKOH M IHINEBOH 0e30MacHOCTH, Pa3BUTHH
' MenumuHbL [IoHsITHE 0 HAYIHBIX METOAAX MO3HAH BEIIECTB M XUMHUCCKHUX PeaKIUil
[IpencraBmennst 006 OOMMX HAYYHBIX HPUHIUNAX IPOMBIIUICHHOTO ITOMYYEHUS Ba)KHEHIINX BEIIECTB.
32 YenoBek B MHUpE BEMIECTB M MAaTEpHANIOB: BaKHEHIINE CTPOUTEIHHBIE MaTepHaibl, KOHCTPYKIIMOHHBIC
' MaTepHaibl, Kpackd, CTEKJIO, KepaMUKa, MaTepHaNlbl Ul JIIEKTPOHUKH, HAHOMATECPHANbI, OpraHUYecKHe
1 MHUHEpAJIbHBIE YIOOpEHHSI
33 XuMHS ¥ 310pOBbE UENIOBEKa: MPABUIIA MCIIOIh30BAHI JICKAPCTBEHHBIX IPEIIapaToB, MpaBmiia 0€30MacHOr0

HCIOJIB30BAHUA IIPEIIapaToB OBITOBOM XMMUH B MOBCEIHEBHOM KU3HHU
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Y4eOHO-MeTOANYECKOE M MAaTepPUHAILHO-TeXHHYecKoe odecnedeHne

Pabouasi nporpaMmMa OpMeHTHPOBAHA HAa  HCHOJIL30BAHHE Y4eOHOr0 KOMILJIEKTA!

Y4eOHUK.
Ia6puensa O.C. Xumus. Opranndeckas xumus, 10kmacc: Yueb. s oomeobpazosat. yupexaenuii /O.C. 'abpuensa — M.: [Ipocsemenue, 2023
Ia6puensa O.C. Xumus. O6mias xumusi, 11 kiracc:Yue6. mis obmeodpasosar. yupexaenuii /O.C. ['abpuensa — M.: [Ipocsemenue, 2024

Pemrenne 3apau
H.H.I'apa. Xumust. 3agaunuk ¢ «rmoMontHukom». 10-11 kmaccel: mocobue ams yuaniuxces oomieodpaszopar.opranusaiuii.-M.: [Ipocsemenne, 2020

KoHTpPO/IbHO-H3MepUTEIbHbIE MATEPHAJIBI
A.M.Panenxuii. Xumus. unakruaeckuit marepuai. 10-11 kimaccel: mocodue amst yuuteneit oouieoopazoBat.opranuzanuii-M: [Ipocsemienue, 2020

DJIEKTPOHHOE NMPHJIOKEHHE K YUEOHUKY
Xumus. 10-11 kmace. DnekrporHoe npmitoxkenue (DVD) k yaeonuky [Nabpuensua O.C. , 2020

Texnuyeckue cpeacrBa 00y4eHust

Kommnsrorep, HOyTOYK, TPOEKTOP.

55



	Ростовская  область  Азовский  район  село  Александровка
	Рабочая  программа
	учебного предмета «Химия»
	для  среднего общего образования,
	10-11 класс.
	ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	10 КЛАСС
	11 КЛАСС
	​ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	10 КЛАСС (1)
	11 КЛАСС (1)


