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MNOSACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMUHU Ha YpPOBHE cpenHero obmiero obpasoBanusi pazpaborana Ha ocHoBe PenepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoii denepauun», TpeOOBaHMI K pe3ynbTaTaM OCBOCHMs (enepalbHOW 00pa3oBaTEeIbHON IMPOrpaMMbl CpEIHEro O0OLIero
obpazoBanus (POIT COO), npeacraBneHHbIx B DenepaibHOM rocyaapCcTBEeHHOM oOpaszoBarenbHoM cTannapre COO, ¢ yuérom KoHmenuu npernogaBaHus
yuyebHoro mpeaMera «Xumus» B 00pa3oBaTesbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peanu3yroliuX OCHOBHbIE 00pa30BaTelbHbIE IMPOTrPAMMBI, U
OCHOBHBIX MonoxeHui «Ctpareruu pa3Butus BocnuTaHus B Poccuiickoit ®enepaunu Ha nepuof 1o 2025 rona» (Pacnopsxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPENEICHUI0 OO0IIe cTpaTeruu oOy4YeHHs, BOCHHUTAHUS W Pa3BUTHS OOyYarOIIUXCS
cpenctBamMu ydyeOHoro mnpeamera «Xumus» a1 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyaibHbIe mojoxkeHus PIrOC COO o
B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, COAepIKaHuUs, pe3yIbTaTOB 00YUYEeHHUs M TPEOOBAHUHN K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0pazoBaHue, 0Iy4aeMOe BBIITYCKHUKaMHU 00111e00pa30BaTelbHON OpraHn3aluy, SBISETCS HEOThEMIIEMOM YacThi0 UX 00pa30BaHHOCTH.
OHO Ciy’)KMT 3aBEpIIAIOIIMM 3TallOM peaM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOYEBBIX LIEHHOCTEW, MPUCYIIUX LEIOCTHOW CHCTEME
XMMHUYECKOro 00pa3oBaHus. DTU LIEHHOCTH KAaCAlOTCs MMO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOLIECH KyJIBTYphl UEIOBEKa, a TAKXKe
9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY 3[0POBBIO UM IPUPOJHON cpene. Peannsyercss XxuMuyeckoe oOpazoBaHuE OOy4yaroUIMXCs HAa YPOBHE
cpeaHero o0miero oOpa3oBaHusl CpeACTBaMU y4eOHOro mpenMeTa «XUMHUA», COIEpKaHUe U MTOCTPOEHHE KOTOPOIro ONpPENEIeHbl B MIPOrpaMMe M0 XUMHH C
y4€TOM crienuUKN HAyKd XUMHH, €€ 3HaYCHUS B TIO3HAHUH IPUPOJIBI U B MaTEePUAIBHOM JKU3HU OOIIECTBA, a TAKKe ¢ YIETOM OOIIMX IIeNiei ¥ MPUHIIMUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBbI CpefiHero odiero oopasoBanus B Poccuiickoit ®enepannu.

XuMUS Kak AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0coOyr0 pojib B COBPEMEHHOW LMBWIIM3ALMH, B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHOMH
KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBaHHUE pallMOHAIBHOI'O HAYYHOTO MBIIIJICHNS, B CO3/IaHHE LIEIOCTHOTO MPE/ICTaBIECHHs 00 OKpYXKaIoleM MUpe
KaK O €JIMHCTBE NMPUPOIblI U YeIOBeKa, KOTopoe (GopMHUpPYeTCs B XMMHUM Ha OCHOBE NOHHMaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOILIET0 MUpPa, OCO3HAHUSA
B3aMMOCBSI3U MEX/1y CTPOCHHEM BEIEeCTB, UX CBOMCTBAMU M BO3ZMOKHBIMU O0JIACTSIMHU TPUMEHEHMSL.

TecHO B3aMMOAEWUCTBYS C APYTMMU €CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEMJIEMOM 4YacThbl0 MHUPOBOUM KyJIbTYpbl, HEOOXOJIUMBIM yCIOBUEM
YCIIEIIHOTO TpYJla U KU3HMU KaKAoro wieHa obmectBa. CoBpeMeHHass XUMHUS Kak HayKa cO3MJaTesbHas, Kak Hayka BBICOKMX TEXHOJIOTHMH HampaBiieHa Ha
perieHue ro0anbHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHUSI YEJIIOBEUECTBA — CHIPHEBOM, YHEPTeTUUECKON, MUIIEBOM, IKOJIOTHIECKON O€30MacCHOCTH U OXpaHBI
3JI0pOBBSI.

B cooTtBeTcTBHM ¢ 0OIIMMHU LEISIMH M NPUHIMIIAMUA CpeAHero oluiero oOpa3oBaHus cojaepkaHue npeamera «Xumus» (10—11 kiaccel, 0a30BbIif
YPOBEHb H3YYEHHs) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYI MOJrOTOBKY OOy4arolmMXcs, HEOOXOAMMYK UM Uil BbIPaOOTKH
MHPOBO33PEHYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHUS B KU3Hb COIIMYMa, NPOAODKEHHS OOpa3oBaHUS B Pa3IMYHBIX OOJACTSAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocrapngomuMu peamMeTa «XuMHUsS» SBISAIOTCA 0a30Bble Kypchl — «Opranundeckas xumusi» U «OOmiass U HeopraHuyeckass XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCT€Ma 3HAHUH MO HEOPraHMYECKOM XMMHUM (C BKIIOUEHHEM 3HaHWUU M3 oOmiei
XUMHH) U OopraHnyeckoil xumuu. dopmupoBaHUe aHHOW CHCTEMBbl 3HAHMM MPU M3YyUYEHUH MpeaMeTa 00ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHMS BCETO
MHOTr000pa3usi BeIECTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.



Crpykrypa coaepxanus KypcoB — «Opranuueckast XuMus» U «OO11as 1 HeopraHuyeckass XuMus» c(hopMUpOBaHa B IIPOrpaMMe 10 XMMHH Ha OCHOBE
CHCTEMHOT'0 MOJIX0/a K U3yUeHHIO Y4eOHOro MaTepuaia u 00ycIoBIeHa HCTOPHUECKH 00OCHOBAaHHBIM PAa3BUTHUEM 3HAHHUN HA ONPENENIEHHBIX TEOPETUYECKIX
ypoBH:AX. Tak, B Kypce OpraHM4eCcKOd XMMUH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMSI OPrAHUYECKUX COCIUHEHUM, a TAKXKe
Ha YPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX MPEICTABICHUH O CTpoeHNH BemiecTB. CBeaeHus 00 U3y4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHH — OT
YIJIEBOAOPOAOB 10 CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEIMHEHMH. B Kypce opraHMueckoidl XMMHMM HOJIYy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA ypOBHE
OCHOBHOTO 0011er0 00pa3oBaHMs EPBOHAYAIEHBIC MTPEJICTABICHHUS O XUMUYECKOH CBS3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWMCTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUu.

[Tox HOBBIM YIJIOM 3peHHs B INpenMmere «XuMus» 0a30BOr0 ypOBHS PAaCCMATPUBAETCS M3YUYCHHBIH Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOpeTUYECKUI MaTepral U (aKTOJOIMUECKHE CBEACHUS O BELIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImias U HeopraHuyeckas
XUMUS 00Yy4aroIMMCsl IPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh 3HAUEHUE NEPUOAMUECKOT0 3aKOHA C O0IIETEOPETUUECKUX U METOAO0IOTMUECKUX MO3ULIMM,
riry0xke NOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIMH 3TOro 3aKOHa — OT 000011aomeil 10 00BACHSIOMEH U IPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUM O Ba)KHEMIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a TAKXKE O XUMUYECKHUX PEAKLHUX, UX CYILIHOCTH
U 3aKOHOMEPHOCTSX INPOTEKaHMs NomojHseTcss B Kypcax 10 u 11 kimaccoB ajeMeHTaMM cOAeprKaHMsl, UMEIOIUMHU KyJIbTYPOJIOTMYECKMH M IPUKIIAJHOU
XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aWMOCBSI3M XMMHUHU C JIPYTMMH HAayKaMH, PACKpBIBAIOT €€ pojb B IMO3HABATEILHOW M MPAKTHUYECKON
NeSTeIbHOCTH YeJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHHsI K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUITO0KEHUN XUMHU U, IOMOTat0T
BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATH MH(POPMALUIO U
IPUMEHATH €€ NI TIOTNOJHEHUS 3HAHUH, pellleHHs] HHTEeJUIEKTYaJIbHBIX U HKCIIEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a/1ad. B nenom coneprkanue ydeOHOro
npeaMmera «XUMHS» JAaHHOTO YPOBHS W3yYEHUs OPHUEHTHPOBAHO Ha (OPMHUPOBAHHE Y OOYYAIOUIMXCS MHPOBO33PEHUYECKONH OCHOBBI JJISI MTOHMMAHUS
¢mnocopckux uaeH, TakMX Kak: MaTepHajbHOE €IMHCTBO HEOPraHMYECKOrO M OPraHMYeCKOro MUpa, 0OyCIIOBIEHHOCTh CBOWMCTB BELIECTB MX COCTABOM U
CTPOEHHEM, I103HABAEMOCTh MPHUPOAHBIX SBICHUW MYyTEM OHKCIEPUMEHTAa U PELIeHHUs] NPOTHUBOPEUYMH MEXIy HOBBIMU (PakTaMM M TEOPETHUYECKUMHU
MPEANOCHIIIKAMH, OCO3HAaHUE POJIM XUMHUH B PELICHUU HKOJIOTHUECKUX MPOoOJIeM, a Takxke MpoliieM cOepekeHUsI SHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3JaHUs
HOBBIX TEXHOJIOTMI U MaTEpHaJIOB.

B mutane pemeHust 3ajady BOCHHUTAHUS, Pa3BUTHS U COLMAIM3ALMU OOYYAIOIIUXCSA MPUHATHIE MPOrpaMMOil MO XMMHHU MOAXOJBI K OINpPENeICHHIO
COJIepKaHus U MMOCTPOECHUSI MIPEMETa MpeaycMaTpUBaoT (OPMHUPOBAHNE YHUBEPCATIbHBIX YUEOHBIX IEUCTBUN, UMEIONINX 0a30BO€ 3HAUEHUE [Tl pa3IMUHbIX
BUJIOB JIEATENIBHOCTU: pelIeHus NpoOseM, MoHcKa, aHanu3a U o0paboTkM HMH(OpMAILMU, HEOOXOTUMBIX A MPUOOpPETEHHUs ONblTa NPAaKTHYECKOH H
HCCIIEA0BATENBCKON IEATEIbHOCTH, 3aHUMAOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUU.

B mpakTuke mnpenojaBaHHMs XUMHMM Kak Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHHs, TaK M Ha YPOBHE CpPEIHEro oOmero oOpazoBaHMs, MpH
ONPEIEICHUN COJEPKATEIBHON XAPAKTEPUCTUKHU IEJIeW H3ydeHHs IpEeAMETa HANPABICHUEM IEPBOCTEIIEHHONM 3HAYUMOCTH TPAJULMOHHO IPU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHYECKOH HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM JesITeIbHOCTH 4YeJIOBEKa M Kak OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAWYECKONM TOYKM 3pEHHs TAKOM IOAXOJ K ONPENEICHUI0 ILEeJNeW H3y4YeHHs NpeIMeTa SBISETCS BIOJHE
OIIPaBJIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMA U3YUYeHHs peaMeTa « Xumush» Ha 6a3oBoM yposHe (10 —11 ki1.) sBasttoTCS:



e (HopMHUpPOBaHHE CHCTEMbl XUMHUYECKUX 3HAHUI KaK BaXHEWIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, B OCHOBE KOTOPOMH JIexar
KIIIOYEBbIE TOHATHS, (yHIAMEHTAIbHBbIE 3aKOHBI M TEOPUM XHMHHU, OCBOCHHME SI3bIKa HAYyKH, YCBOCHHE W TOHMMAaHHE CYIIHOCTH JIOCTYITHBIX
0000111eHU 1 MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMHUpOBaHME M Pa3BUTUE INPEJCTABICHUI O HAyYHBIX METOJaxX MO3HAHMs BEIIECTB U XUMHUECKUX PEaKLui, HEOOXOIUMBIX AJIs NMPHOOpETeHus
YMEHHUI OPUEHTHPOBATHCSA B MUPE BELLIECTB M XUMUYECKUX SBJICHUH, UMEIOIIUX MECTO B PUPOJIE, B IPAKTUUECKON U TIOBCETHEBHOM KU3HU;

® Da3BUTHE YMEHHUH U CHOCOOOB JESTEIBHOCTH, CBA3aHHBIX C HAOIIOACHHUEM U OOBSICHEHHEM XUMHUYECKOTO SKCHEPUMEHTa, COOIIOJCHHUEM MpaBUII
0€e3011acHOT0 0OpalleHHs C BEIECTBAMH.

Hapsiny ¢ 3tuM, coxepkarenbHas XapakTEpUCTUKA LIE€JIEH M 3a7ad M3y4eHHUs IpPEeAMETa B MPOrpaMMe II0 XMMHUU YTOYHEHA U CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMHM IIPUOPUTETaMH B CHUCTEME cpenHero ooduiero odpazoBaHus. CerojiHs B NpeNoJaBaHUM XUMHUU B OoJibLIel CTENeHH OTAAETCA
MPENOYTeHNE MPAKTUYECKOH KOMIIOHEHTE COJACpKaHMs 00y4YeHHs, OPUEHTHPOBAHHOW HA MOATOTOBKY BBITYCKHHKA 00IIE00pa30BaTEebHONW OpraHM3aIuH,
BJIAJICIOIIET0 He HAOOPOM 3HaHUi, a GYHKIHOHAIBHON IPaMOTHOCTBIO, TO €CTh CLIOCO0AMH M YMEHUSMH aKTUBHOI'O MOJYyYEHHs 3HAaHUH U MPUMEH CHUSI UX B
peasIbHOM JKU3HM JUISl peLIeHUs TPAKTUUYECKUX 3ajay.

B cBsi3u ¢ 3TUM NpH U3ydeHUU npeaMeTa « XUMUs» JOMUHUPYIOIee 3HaueHHe IPUOoOpeTaroT TakKue LeJd U 3a/1a4H, Kak:

ajanTanus OOydYaloUIMXCS K YCIOBHSM JUHAMHYHO Pa3BUBAIOMICTOCS MHUpa, (OPMHPOBAHWE WHTEIUICKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOH K
camM000pa30BaHMIO, COTPYJHHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATUIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM;

¢dopmupoBaHUue y OO0ydYaromUMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHHMBEPCAJIbHOE 3HAYEHHUE Ui Pa3IMYHBIX BHJIOB
JESTeIbHOCTH: PEIISHHs MPoOIeM, TIOUCKa, aHaji3a U 00paboTKH MHPOPMAILIUU, HEOOXOJUMBIX Il IPHOOPETEHNUS OTIBITA IESATEILHOCTH, KOTOpPast 3aHUMAeT
Ba)XHOE MECTO B NO3HAHUHU XUMHH, a TAKXKE JJIS1 OLIEHKH C MO3HMLIUI SKOJOrMYECKON O€30MaCHOCTH XapaKTepa BIMSHUS BEIECTB U XMMUYECKHUX MTPOLIECCOB HA
OpraHM3M YeJIOBeKa U MIPUPOIHYIO CPELyY;

pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yUaromuxcs: CIOCOOHOCTH CaMOCTOSATENIbHO pUoOpeTaTh
HOBBIE 3HAHMSI 10 XMMHHM B COOTBETCTBMM C >KM3HEHHBIMHM MOTPEOHOCTSMM, HCIOJIb30BATH COBPEMEHHbIE MH(MOPMAIMOHHBIE TEXHOJOTUHU Ui MOHCKa U
aHaIM3a y4eOHON M HayYyHO-IOMYJIApHOM HH(pOpMAIMU XUMUYECKOTO CO/IEPIKaHUS;

(¢bopMHpOBaHNE U pa3BUTHE Y 00yYaIOIINXCSI ACCOLMATUBHOTO M JIOTMUECKOTO MBIIUIEHUSI, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOpBIE
0c00€HHO HEOOXOTUMBI, B YACTHOCTH, NPH IJIAHUPOBAHUM U MPOBEICHUHM XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOexJAEHHOCTH B T'YMaHUCTHUECKON HAINPaBICHHOCTH XUMHH, €€ Ba)XHOW POJM B PELIEHUH INIOOATBHBIX MpoOIemM
palMOHAIBHOTO MPHUPOIONIOIB30BAHUS, MOMOJHEHUS YHEPreTHUECKUX PECYpcOB M COXPaHEHHs MPHUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH
OepeXKHOr0 OTHOILEHHUS K MPHUPOJE M CBOEMY 3I0POBbIO, a TaKKe MPUOOPETEHMs OMbITA MCIOJb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl MPUHSTHUSI TPaMOTHBIX
pELIECHNI B CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSMU.

B yuebHoM maHe cpenHero obmiero oOpa3oBaHusl mpeaMmeT «Xumus» 0a30BOr0 ypOBHS BXOAHUT B COCTaB IMpeaMeTHOM oOnactu «EctecTBeHHO-
Hay4HBbIE [TPEIMETHD».

OO6miee unciio YacoB, OTBEAEHHBIX JIJISI M3YYCHHs] XMMHUH, Ha 0a30BOM YPOBHE CpeHEro 00I1Iero oopasoBanus, coctasisier 68 gacos: B 10 kmacce — 34
qaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4YeCKON XUMHU

[Ipeamer opranudeckoil XuMuH: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYCHUE B IMOJYYCHHHM HOBBIX BEIIECTB M MaTepualioB. Teopus CTpOCHHs
oprannueckux coenuHeHuid A. M. bytnepoBa, e€ ocHoBHble monoxeHHs. CTpykTypHble (OpMYJbI OpraHMYECKHUX BeEIIeCTB. [ OMoOiorusi, M3oMepus.
XuMHU4ecKasi CBSI3b B OPraHMUECKUX COSAMHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kinaccuukay opraHMuecKux BemecTB. HoMeHKkIIaTypa opraHM4ecKiX COSAMHEHUN (CHCTeMaThuyecKas) U TpUBUAJIbHbIC Ha3BaHUS
BOXHEUIIUX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMeHTAIbHbIE METOJIbl U3yUEHHUs BEIEeCTB U MX MPEBpallleHUui: O3HaKOMJIEHHE ¢ 00pa3liaMyd OpPraHMYecKUX BEIIEeCTB M MaTepuaiaMH Ha UX
OCHOBE, MOJICITMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOICHHE U ONUCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB O MPEBPAIEHUIO OPTAHNYECKUX BEIIECTB
[IpU HarpeBaHuH (TUIaBlIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psl. MeTaH U 3TaH — MPOCTEHINe MPEACTaBUTENH ANKaHOB: (PU3MUECKHe M XMMHUYECKHE CBOWCTBA
(peakiuu 3aMeIeHns ¥ TOPEHUs ), HAXOXK/IEHHE B PUPO/IC, TTOJIYYCHHE U IIPUMEHEHHE.

ATIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUN psl. DTUIEH U MPONWIEH — MPOCTEHIINE MPEICTaBUTENN AIKEHOB: (DU3MUYECKHEe UM XUMHUYECKHE
CBOMCTBA (pEaKIuy THAPUPOBAHUS, TATIOTCHUPOBAHUSI, TUAPATALINH, OKUCICHUS U TTOJIMMEPU3AIUH ), TIOJTyUYEeHUE U IPUMEHEHHE.

Ankamuensl: OytamueH-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHME CBOICTBa (peakiuus mnonuMepusanuu). [lomyyeHue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

ATKUHBIL: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHI psii. ALIETUIICH — MPOCTEUIITNI PEICTaBUTENb aTKMHOB: COCTaB, CTPOCHUE, (PU3UUeCcKue
Y XMMUYECKHE CBOMCTBA (PEaKiuy TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUIPATAIINH, TOPEHHUSI ), TTOTyUYEeHUE U TPUMEHEHUE.

Apensl. ben3zon: cocraB, ctpoeHue, GU3NYECKUE U XMMHUYECKHE CBOWCTBA (pEaklMU TaJOTEHUPOBAHUS M HUTPOBAHUS), MOJyYCHUE M MPUMEHEHUE.
Tonyon: cocmas, cmpoenue, gusuueckue u XumuyecKue cC80UCMBa (peakyuu 2alo2eHupo8aHus U HUMPO8AHUs), NoyyeHue u npumeHnerue. TOKCUUHOCTb
apeHoB. ['eHeTHYecKas CBsI3b MEKIY YIJIEBOJIOPOJAMU, TPUHAMIEKAIIUMH K PA3IUYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKH YTIAEBOAOPOI0OB. [Ipupoansiii Ta3 u nmonyTHeie HeTsAHbIE ra3bel. HegTh u e€ npoucxoxaenue. CriocoOwl nepepadboTku HedTH:
MEePETOHKA, KPEKUHT (TePMUYECKUH, KaTAIUTUIECKHH ), muponu3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY. KaMeHHBIi
YTOJIb U TIPOJYKTHI €T0 TIepepadbOoTKH.

DKCIepuMEHTAIbHBIE METObl M3YUYCHHS BEIIECTB M WX IPEBPAIlEHUI: O3HAKOMIIEHHE ¢ 0o0pa3laMu IIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«HedTtb» n «YTO00BY», MOAECTUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOTC€HONPOU3BOIHBIX, MPOBEICHUE MPAKTHYECKOW PaOOTHI: MOJyYEeHHUE ITWICHA U
U3Y4YEHHUE €ro CBOUCTB.

Pacuértnrie 3amaun.




Bbruncienus no ypaBHEHUIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WK NMPOJYKTa PEakUK 0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MIIU MPOIYKTOB PEAKIIH).

Kucuaopoacoaepxamue oprannyeckie CoeiHHeHUs!

[IpenenpHble OAHOATOMHBIC CIUPTHL. METAaHOJ W 3TAHON: CTPOCHHE, (PU3MYECKHE UM XMMHUYECKHE CBOWCTBA (PEaKLUMU C aKTHBHBIMH MeETaJUIaMH,
raJJOreHOBOJIOPOJIaMH, TOpPEHUE), IpUMeHeHne. BogopoaHble cBA3M MEXy MOJIEKyJaMH CIUPTOB. JlelicTBHEe MeTaHOoJIa ¥ 3TaHOJIa HAa OPraHU3M YelloBeKa.

MHoroaToMHbI€ CIIUPTHI. DTHICHIIMKOIb U TIUIEPUH: CTpOeHHE, (PU3NYECKHE U XUMUYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO IIEIIOUHBIMU METaJIaMH,
KayecTBEHHasl peakiysi HA MHOI0OaTOMHbIE clIUpThI). JleficTBue Ha opraHu3Mm 4enoBeka. [IpuMeHeHne riaunepruHa U STUICHTTIMKOJIS.

®deHot: CTpOECHUE MOJIEKYIIBI, (PU3NYECKHe U XUMHUeCKue cBoiicTBa. Tokcuunocts eHomna. [Ipumenenue gpenomna.

Anpnernnpl U kemownsi. GopManbierny, aneraiabIeru: cTpoeHue, GU3N4YecKue M XMMHUYECKHE CBOMCTBA (peaklMM OKHCICHHsSI U BOCCTaHOBJICHUS,
KAauyeCTBEHHbBIE PEAKIINH ), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IpeelibHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAasl U YKCYCHasl KUCIOTBI: CTpOeHHE, PU3NUYECKHE U XUMHUYECKHE CBOICTBA (CBOMCTBA,
obmue ais Kiacca KHCIOT, peakiusi STepuUKaINK), MOoIydeHHe W npuMeHeHune. CTeaprHOBask M OJICMHOBAs KUCIOTHI KaK TPEACTABUTENH BBICIIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBUE.

Crnoxnple 3(upbsl Kak NPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['mapomu3 cinoxsbX 3¢upoB. Kupsl. ['maponu3 sxupoB. [IpuveHeHune KHUpOB.
buonoruueckas posb )KUPOB.

VYTraeBoapl: cocTaB, KiIacCH(pUKAIMSA YIICBOAOB (MOHO-, AM- M TOJHMCAaxapuabl). [IoKo3a — MpOCTEHIIM MOHOCaxapua: O0COOCHHOCTH CTPOCHUS
MOJICKYJIbl, (PU3MUECKUE W XUMHUYECKHE CBOicTBa (B3aumoneictBue c rujapokcuaom menau(ll), okucienume ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOJIE, IPUMEHEHUE, Onoorudeckas poib. @orocunTe3. PpyKTo3a Kak U30Mep TIFOKO3HI.

Kpaxman u nemnosno3a kak npupoaHbsie nonumepsl. CTpoeHHe Kpaxmaia U Hesrono3sl. dusnyueckre 1 XUMUYECKUe CBOMCTBA Kpaxmaiia (THAPOIIH3,
KauyecTBEHHAas pEeaKIMsl C HOJIOM).

DKcIepUMeHTaIbHbIE METO/Ibl M3yUEHHsI BEIIECTB U UX NPEBPAILCHUN: poBe/IeHHe, HAOII0IeHEe U ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHUPTOB, KAUECTBEHHBIE PEAKLIUN OJJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoJa okcuaoM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE IIMLIEPHHA C
runapokcuaom Menu(Il)), anprernnoB (okuciaeHue aMMHUadyHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcugom menu(Il), BzammoneiicTBue kpaxmana c
MO0JIOM), IPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Boruncnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOIO BEIIECTBA WM MPOJYyKTa PEaKUu 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIIU MPOJYKTOB PEaKIIH).

A3oTcoieprkalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTBl Kak aMQoOTepHble OpraHuyeckue coeauHeHus. duszndyeckue M XUMHUYECKHE CBONCTBA AMHUHOKHUCIOT (HAa MIpUMeEpe IJIMIUHA).
buonoruueckoe 3naueHre aMuHOKUCIOT. [lenTuabt.

benku kak mpupoHbIE BHICOKOMOJIEKYJIISIpHBIE coeinHeHus. [lepBuyHas, BTOpUYHas ¥ TPETUYHAs CTPYKTypa OelKOB. XUMHUYECKUE CBOICTBA OEIKOB:
TUIPOJIU3, ACHATYpallks, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKcIepUMEeHTaIbHbIE METO/Ibl N3YUYEHUS BEILECTB U UX IMpeBpallleHuil: HaOl0JeHHe U ONMCAHNE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OElIKoB
IIPU HarpeBaHUU, [IBETHBIE PEAKIIUU OEJIKOB.



BbicokomosiekyIsipHbIe COeUHEHHA

OCHOBHbBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEAHS
MoJIeKyJIsipHasd Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI — ITOJIMMEPU3aLis U IIOJTMKOHICH AL,

DOKCIepUMEHTAIbHBIE METOJbl M3y4YCHHs BEIIECTB M HMX IPEBPAICHUN: O3HAKOMIIEHHE C OOpas3llaMyd NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXnpeaMETHBIX CBA3€H NpU M3YyYEHUHM oOpraHudeckol xumuu B 10 Kjacce OCYILIECTBISETCS 4Yepe3 MCIOJIb30BaHME Kak OOIIMX
€CTECTBEHHO-HAYYHBIX IIOHATHH, TaK U IIOHATUHN, ABIISIOIIMXCA CUCTEMHBIMHU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuire ecTecTBEHHO-HAYYHbIE IMOHATHUSA: SIBICHUE, HAay4yHbIH (akT, TMIIOTE3a, 3aKOH, TEOpHsl, aHaJIU3, CHHTE3, KiacCU(UKaLUs, NEePpHUOAUYHOCTD,
HaOII0IeHNE, N3MEPEHNE, IKCIIEPUMEHT, MO/ICIINPOBAHNE.

dusnka: MaTepusi, FHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKyJa, FHEPreTUUECKH ypOBEHb, BELIECTBO, TE€JO, 00bEM, arperaTHoe COCTOSIHME BELIECTBa,
¢bu3nvecKre BEIMYMHBI U €IUHUIIBI X U3MEPEHHUSL.

buonorus: knerka, opranusm, ouocdepa, 0OMeH BEIECTB B OpraHusMe, poTocuHTe3, OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€NKH, YIiaeBObl, KHUPHI,
(bepMeHTHI).

I'eorpadus: MuHepaibl, FOpHbIE TOPO/Ibl, TIOJE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nNuIueBsle MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAaHUs, MOIOIINE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MPENapaThbl, MaTEpUaJIbI
U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMu4eckuil 3neMeHT. AToM. fIpo aToMa, U30TOMBI. DJIEKTPOHHAs 000JI04Ka. DHEPreTHYeCKue YPOBHH, OLYpOBHU. ATOMHBIE opOuTany, s-, p-, d-
asieMeHTbl. OCOOEHHOCTH pachpefeseHus 3JIEKTPOHOB MO OpOUTAIIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAs KOHUIypamus
aTOMOB.

Ilepnognueckuii 3akoH u [lepuonnyeckas cucrema xumuueckux anemeHToB [[. M. Menzaeneesa. CBsa3b nepuoanueckoro 3akoHa u Ilepuoanueckoit
cucteMbl xumudeckux snemeHToB JI. M. MeHnpeneeBa ¢ COBPEMEHHON Teopuell CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XHMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CJIOXHBIX BEIIECTB 110 TPyIIaM U epruoJaM. 3HaueHHe MepHOoJMUECKOro 3aKOHa B Pa3BUTHU HAYKH.

Crpoenue BemecTBa. XUMHUECKasi CBSA3b. BUABI XMMHUECKON CBA3M (KOBaJIEHTHAs HEMOJIApHAs U IMOJIApHAs, MOHHAs, MeTajindeckas). MexaHu3mbl
00pa3oBaHMsl KOBAJIEHTHOM XHMHUYECKOW CBA3M (OOMEHHBIH M JOHOPHO-aKIEeNTOpHBINH). BomoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPUIATETHHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT THIA KPUCTAININYECKON PEIIETKH.



[TonsiTe 0 nUcnepcHbIX cucTeMax. MICTUHHBIE U KOJIOMAHBIE PacTBOPBI. MaccoBasi 107151 BEIECTBA B PACTBOPE.

Knaccudukanus HeopraHMuecKux coeluHeHud. HomeHknaTypa HeOpraHWYecKux BemiecTB. [eHeTWdeckash CBSI3b HEOPTaHMYECKHUX BEIIECTB,
MIPUHAUISKAIIUX K PA3JIMYHBIM KJIACCaAM.

Xumnueckas peakuus. Kinaccudukanus XMMHUECKUX peakIfii B HEOPraHMYECKOW U OPraHMYECKOW XUMHHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SJHEPTUU IPU XUMHUYECKUX PEAKLIMIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iIHuHbIX (pakTopoB. OOpaTuMble peakuuu. XUMU4eckoe paBHoBecre. DakTophl, BIUAIONNE HA COCTOSIHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle Hlatense.

Onexrponutuyeckas aucconnanus. CHIbHbIC U c1a0ble 3JeKTpoauThl. Cpeaa BOAHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHas, IEJI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCIepUMEHTAILHBIC METOJIBI M3yUCHUs BEIIECTB U UX MPEBpALICHU: HeMoHcTparus Tabmui «lleproanyueckas cucteMa XMMHUYECKHX 3JIEMEHTOB /.
W. MenpeneeBa», u3ydeHue Mojelieil KpUCTaNIMYECKHUX PEeIETOK, HAOII0eHHe U OMMCAHHUE JEMOHCTPAIMOHHBIX U J1a00paTOPHBIX OMBITOB (pa3ioKeHHe
IIEPOKCUJA BOJOPO/JA B IPUCYTCTBUU KaTaIU3aTOPa, ONPEIECICHUE CPEABI PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOPA, PEAKIIMA MOHHOTO
oOMeHa), MPOBeICHUE MPAKTUYECKON paboThl «BiusiHue pa3inuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKON peaKInmy.

Pacuérnsbie 3anaun.

Pacuérel mo ypaBHEHMSIM XMMHYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMHUYECKHE PaCUEThl, PacU€Thl C MCIOJIb30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEILIECTBA.

Heopranunueckasi xumms

Hemeramnel. [Tomoxkenne HemerauioB B Ilepuonnyeckoid cucreme xuMudeckux snemMeHToB [l M. MengeneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
duznyeckue cBOMCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAITIOB (Ha IMpUMepe KUCIOopoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBAa BAXKHEWUIIWX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa, yriaepoga W KpPEeMHHUsA) U UX COCIUHEHUN (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IprMeHeHne BA)KHEUIINX HEMETAJUIOB U UX COECUHEHUN.

Mertannsbl. [Tonoxkenune metannoB B Ilepuoanueckoit cucreme xummuueckux snemeHToB J[. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX
00oJi0uek aroMoB MeTaiuioB. OOuMe pusnyeckre cBoNcTBa MeTa/UI0B. CIIjIaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN METaIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KU, KaldbIHi, MATHUMA, ATFOMUHHH, IUHK, XPOM, Kelle30, MEJlb) U KX COCTUHEHHI.

O611ue cnocoObl nMoxy4YeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKcrepuMeHTAIbHBIE METO/IbI U3YUECHHUS BEIIECTB U UX MPEBPAILCHUI: N3ydeHHE KOIIEKIUU « MeTalibl U CIUIaBb», 00pa3I0B HEMETAIIJIOB, pelieHHe
AKCIIEPUMEHTAJIbHBIX 3a/1a4y, HAOJI0JIEHWEe M OINMWCAHUE JACMOHCTPAIMOHHBIX M JA0OPATOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA AITIOMUHUS C
pacTBOpamMH KUCJIOT H IIEI0YeH, KaYeCTBEHHBIE PEaKIIMKU HAa KATHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuéter macchl BeliecTBa Ui 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOTMYECTBA BELIECTBA) IPOIYKTOB PEaKLMHU, €CIIU OJTHO U3 BEIIECTB UMEET PUMECH.

Xumus 4 )KU3Hb



Ponp xumuu B oOecriedeHUM SKOJIOTMYECKOH, SHEPreTHUecKOM M MHUIIEeBOH O0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHATHE O HaydHBIX MeTonax
IIO3HAHMS BEUIECTB U XMMUYECKUX PEaKIUH.

IIpencraBnenus o0 oOIMMX HAYYHBIX MPUHLUIIAX IPOMBIIUIEHHOTO OJYYEHUs BaXKHEHIIINX BEIECTB.

UYenoBek B MUpE BELIECTB M MaTEPUAIOB: BAaXHEHIIWE CTPOUTEIIBHBIC MaTepuasbl, KOHCTPYKIMOHHBIC MaTepuasbl, KPacKH, CTEKJIO, KEpaMMKa,
MaTepHabl AJIs 3JIEKTPOHUKH, HAHOMAaTepHalibl, OpraHMYECKUe U MUHEpaJIbHbIE YJ00pEHUsI.

XuMUS U 3I0pPOBbE YEIOBEKa: MPaBMIJIa MCIIOIB30BAaHUS JICKAPCTBEHHBIX MpEnapaToB, MpaBmiia 0€30IacCHOTO HCIOJIb30BAHUS IpenapaToB OBITOBON
XMMHH B IIOBCEAHEBHON XKU3HU.

MexnpenMeTHbIe CBS3U.

Peannzanus MeXIpeIMETHBIX CBS3eH MpU U3y4eHUH oOLIel n HeopraHuyeckoil XuMuu B 11 kitacce OCylIecTBISIETCS. Yepe3 UCIOJIb30BaHUE KaK OOLIMX
€CTECTBEHHO-HAYYHBIX IIOHATHH, TaK U IIOHATUHN, ABIISIOIIMXCA CHCTEMHBIMH JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOw1re ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (akT, rUmoTes3a, 3aKOH, TEOPHsl, aHAJIW3, CUHTE3, KJIacCU(PUKaLUs, NEePUOJIUYHOCTb, HAOII0AEHNE,
JKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, SBIICHHE.

@dusuka: marepus, dHEpPrus, macca, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, M30TOI, PAJAUOAKTUBHOCTb, MOJIEKYJA, DHEPIeTUYECKUN YpPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKHIE BETMUMHBI H €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTemMa, buocdepa, MaKpo- ¥ MUKPOJIEMEHThI, BATAMHHbI, 0OMEH BEILIECTB B OpPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE IOPO/IbL, [10JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorusa: XumMudeckas NPOMBIIUIEHHOCTb, METAJUIyprus, NPOU3BOACTBO CTPOMUTENIBHBIX MAaTEPHUANIOB, CEIbCKOXO3MCTBEHHOE IPOM3BOACTBO,
MUIIEBasi TPOMBIILICHHOCTh, (hapMaleBTHUECKasi MPOMBIIIICHHOCTh, IPOM3BOJACTBO KOCMETHYECKHUX IIPENapaToB, MPOHU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUU.

CBs3b ¢ BOCIUTATEIbLHOM nporpaMMoﬁ IIKOJIbI?

Hanpasnenune Kiace Paznen mo mporpamme | Monyns Homepa ypokos
BOCIIUTaHMSI( (IIKOJIBHBIA YPOK) | WJIM TEMA YPOKOB
IPaKJaHCKOE,
MIaTPUOTHYECKOE,
IyXOBHO-
HPaBCTBEHHOE,
3CTETUYECKOE,
¢buznueckoe,
TPYHOBOE,
JKOJIOTUYECKOE,
II03HABATENIBHOE)

IPAXKIAHCKOE, 10 Teoperuueckue 2




MaTpUOTHYECKOE OCHOBBI OpPTraHUYECKON
XUMHH
9KOJIOTHUECKOE 10 YrieBonopossl 14,15
JKOJIOTHYECKOE 10 BricokoMonekysipHbie 34
COHIMHEHUS
rpakJaHCKOE, 11 TeopeTnueckue 2
MaTPUOTHYECKOE OCHOBBI XUMUU
JKOJIOTHYECKOE 11 Heopranuueckas 16
XUMHUS
9KOJIOTHYECKOE 11 22,2324
9KOJIOTHYECKOE 11 XUMUS U )KU3Hb 31,32,33,34
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOIT'PAMMBI I10 XUMUU HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHMSI OOYYaIOIIUMUCS IMPOrpaMM CpeAaHero oOuiero oOpa3oBaHUS (JIMYHOCTHBIM,
METanpeMETHBIM U TPEeIMETHBIM). HaydyHO-MeTOAMYECKON OCHOBOU JUIsl pa3paOOTKH TUIAHHPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUU C CHUCTEMHO-AEATEILHOCTHBIM MOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa « XUMHUSD Ha YPOBHE CPEIHETO
o01m1ero o6pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOINUE:

OCO3HaHUE O0YYAIOITUMUCS POCCUMCKON IPakIaHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LeJICHATPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTHA Ha OCHOBE KJIIOUYEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAAUIINI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYarOHIMXCS PYKOBOJACTBOBAaThCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMUA YCTAaHOBKAMHM, MPHUCYIIMMHU
[IEJIOCTHOM CUCTEME XUMUIECKOT0 00pa30BaHUs;

HaJIM4YMe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYPhI M CIIOCOOHOCTU CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TIJIAHBI.

JlnyHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaAMeTa «XUMHUS» JOCTHTAIOTCS B €IMHCTBE y4€OHOW M BOCHHUTATEIIBHOW JIEATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMH IEHHOCTSAMH U HJeallaMHd POCCHIMCKOrO TPakIaHCKOrO OOIlecTBa, MPUHSATHIMU B
o0IIecTBE HOPMAMH W TPABWJIAMH ITOBEACHHSI, CIIOCOOCTBYIOIIMMHU IPOIIECCAM CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH
o0y4aromuxcsl.

JInuyHOCTHBIE PE3yNBTAThl OCBOCHUS MpeaMeTa «XUMHUsS» OTpakaroT CHOPMHPOBAHHOCTH OIMbBITA MO3HABATEIHHOW W MPAKTUYECKON J1EATETbHOCTH
oOyJaromuxcs Mo peaan3aliy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxkIaHCKOro BOCIMTAHUS:

OCO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MPEACTABJICHUS O COIMATIBHBIX HOPMaX U MpaBUIaX MEKIUIYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENHHOCTH MPU CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX M MO3HABATENBHBIX 3a7a4, BHIOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI JPYTUX NPU aHAINW3€ PA3TUYHbBIX BUOB YUEOHOM IEeATENbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY M HAyYHOMY HacCJIeII0 OT€YECTBEHHON XUMUU;

YBaKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO JIOCTHKCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTETHHBIX HAOIIOCHUN, KPOIIOTIMBBIX SKCIIEPUMEHTAIbHBIX TIOMCKOB, ITOCTOSTHHOTO TPYAa YUYE€HBIX U MPAKTUKOB,

WHTEpeca M T03HABATEIbHBIX MOTHBOB B MOJYUYCHHUH H MOCIEAYIONIEM aHan3e HHGOPMAIIHH O TIEPETOBBIX TIOCTHKEHUSIX COBPEMEHHOU OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
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HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,

CHOCO6HOCTI/I OIICHUBATh CUTyallUH, CBA3AHHBIC C XMUMHWYCCKHUMH ABJICHHUAMH, U IPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIBHO-
HPABCTBEHHbIE HOPMBI U [ICHHOCTH;

T'OTOBHOCTHU OLICHUBATH cBOE MOBCACHHUC U MOCTYIIKU CBOUX TOBapI/IIJ_Ief/'I C HO3I/ILII/II71 HPAaBCTBCHHLIX U IMPABOBBIX HOPM U OCO3HAHUC HOCJIGIICTBI/Iﬁ 9TUX
MOCTYIIKOB;

4) dopmupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS LIEHHOCTEW 310pOBOro M OezomacHoro obpasza KM3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOUIEHHSI K COOCTBEHHOMY (PU3WYECKOMY U
IICUXUUYECKOMY 3/10pPOBBIO;

coOIroieHUs IpaBul 0€30MacHOro 0OpallleHus C BEIIeCTBAMU B OBITY, TOBCEITHEBHOI JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

IMOHUMAaHUW HEHHOCTH MMPaBUJI MHAUBUAYAJIbHOTO U KOJUICKTUBHOI'O 0€e301macHoro IMMOBCACHHA B CUTyallUAX, YI'POKAOIMHNX 310POBbIO U ) KU3HU JHOIIGfI;

OCO3HAaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHus);

5) TpyA0BOIro BOCIMTAHMSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEOBATEIbCKON JI€ATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM U JPYyrux BUOAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHe B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMANBHON HAMPaBICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPodeccrii pa3inyHoro posia, B TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXKEHUSA K TPYY, JIOISIM TPyJla ¥ pe3yibTaTaM TPYAOBO 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIBHOW TpaekTopuu oOpa3oBaHus, Oymymiedl mpodeccuu u peanm3aiui COOCTBEHHBIX JKU3HEHHBIX
IUTAaHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTPEeOHOCTEN 00I11eCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IPUPO/IE, KaK UICTOUHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS TJ100aJIbHOT0 XapakTepa SKOJIOTHICCKUX HpO6J’I€M, BJIMAHHUA DKOHOMHUYCCKHUX MPOHCCCOB HA COCTOAHUC HpHpO}lHOfI n COHHaHLHOfI CpEanbI;

OCO3HaHUs HEOOXOJUMOCTH UCTIOIB30BaHUS JOCTIXKEHUN XUMHHU IS PEIIEHUS] BOIPOCOB PAIlOHATBHOTO MPUPOIONIONB30BaAHUS;

AKTUBHOTO HEMPUATHS NEHCTBHUI, MPUHOCAIINX BPEJ OKpY’Kalollel NMPUPOIHON Cpelie, YMEHHsI MPOrHO3MPOBATh HEOIAroNpUsSTHBIE 3KOJOTHYECKHE
MOCJIE/ICTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATH UX;

HaJIN4YWA PA3BUTOI0 ISKOJOTHMYCCKOI'0 MBIINIJICHUA, DKOJIOTUYECKOH KYJbTYpPbI, OIIbITa ACATCIBHOCTU KOJIOTHUECKOH HaIlpaBJICHHOCTH, YMCHUA
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHHUKATUBHOM M COIMAIbHOM MpPaKTHUKE, CIIOCOOHOCTH W YMEHHsI aKTHBHO MPOTHUBOCTOSATH WJIEOJIOTHU
xemohoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAHUS CHEIU(PUKA XUMUU KaK HAayKd, OCO3HaHHs €€ polu B (HOPMUPOBAHMH DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAHUH IEJIOCTHOTO
MMpEaACTaBICHUA 00 OKpYyKaromeM MUPE KaK O €AUHCTBC IIPHUPOJAbI M YCTIOBEKA, B IIO3HAHUU IMTPHUPOAHBIX SaKOHOMepHOCTeﬁ " pCUICHUN npo6neM COXpaHCHUA
IIPUPOIHOTO PaBHOBECUS;
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yOex1EHHOCTH B 0cO00M 3HAYMMOCTH XUMUHM Ul COBPEMEHHON IIMBUIIM3ALMU: B €€ TYMaHUCTHYECKOW HAlpaBIEHHOCTH U BaKHOW POJIM B CO3AaHHUU
HOBOHM 0a3bl MaTepUaTbHON KyJIbTYPHI, PEICHUN TII00AJIBHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBON U
9KOJIOTUYECKOM 0€30MacHOCTH, B PAa3BUTUU MEIUIMHbBI, 00ECIECUEHUH YCJIOBHH YCIEHIHOTO TPyAa U SKOJOTMYECKH KOM(OPTHOW >KU3HM Ka)JIOro 4jeHa
o0111eCTBA;

€CTECTBEHHO-HAy4YHOW IPaMOTHOCTHU: TIOHUMAHUs CYIIHOCTH METOJOB IMO3HAHUs, UCII0JIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh
MoJIyyaeMble 3HAHHS JJIS aHalnM3a U OOBSACHEHHs SBJICHUN OKPYKAIOIIET0 MHpPA W NMPOUCXOAAIINX B HEM H3MEHEHHUH, yMEHHUS JelaTh 00OCHOBaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAayUHBIX (DAKTOB M UMEIOLIMXCS JaHHBIX C LIEJIbIO MOJy4YEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIB30BaTh XUMMUYECKHE 3HAHUS IS PELICHUs TPOOJIeM B PeaTbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTHU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHMIO, K aKTUBHOMY IOJIyYEHHIO HOBBIX 3HAHUN 110 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH [TOTPEOHOCTAMH;

HMHTEpeca K 0COOEHHOCTSM TPYyAa B Pa3IMUHBIX cepax NpoPecCUOHATbHON AESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC NI (DOPMHPOBAHUS MHPOBO33PECHUS OOYUYAIONIMXCS MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPaKAIOIIUE
L[EJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHElU(UKY METOJOB MO3HAHHUSA, UCIOIB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHsi, BEIeCTBO, SHEPTus, SIBJICHUE,
MIPOIIECC, CUCTEMA, HAYYHBIN (haKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOIIOICHHE, H3MEPECHHE, IKCIICPUMEHT U JPYyTHC);

yHHUBEpCcaldbHble yueOHBbIE AeHcTBHs (IMO3HABaTelIbHBbIE, KOMMYHUKATUBHbBIE, PErYJISATHBHBIC), oOecneunBaromue (GopMupoBaHue (QYHKIIMOHAIBHOMN
IPAaMOTHOCTH ¥ COIIMAIbHOW KOMITETEHIIMHM 00Yy4YaroIINXCs;

CHOCOOHOCTH 00YYAIOIIMXCSI UCTIONB30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHMS U yHHUBEpCalbHbIe YUeOHbIC NEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU YUYEOHBIMH I103HABATEIbHBIMU, KOMMYHHKATUBHBIMU M PETYJISTUBHBIMU
JICCTBUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEIbHBIMY J1eHCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTYaTHU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPEACIISTh e JEATEIIbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPHUHU UX TOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI JEATEIIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOb30BaTh IMPU OCBOCHUU 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACNATH XapaKTepHbIE NPHU3HAKM TOHSATHI M YCTaHABIMBATh HUX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHS 1711 OOBSICHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3H MEXKITY N3YUaEeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIyKTUBHBIC, NEAYKTUBHBIC, IO AHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PacCMaTPHBAECMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKITIOUCHUS;
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IPUMEHATh B IIpolecce MO3HAHMsI, UCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, IIPE0Opa30BbIBATh MOJENbHbIE IPECTABICHUS —
XMUMHYECKHI 3HaK (CHMBOJ) 3JIEMEHTa, XUMHUECcKast GopMyIIa, ypaBHEHHE XUMUYECKON peakIuy — IPH PEIICHUH yUYeOHbBIX TO3HABATEIBHBIX M MPAKTHYECKUX
3ajjay, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE IIPEJCTABICHUS IS BBIABICHUS XapaKTEPHBIX IPU3HAKOB N3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HcCIeA0BATEIbCKAE JCHCTBUA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopmMynrpoBaTh LENM M 33Ja4d HMCCIEJOBAHUSA, HCIOJIb30BATh IOCTABICHHBIE U CAMOCTOATENBHO C(HOPMYIHPOBAHHBIE BONPOCH B KAaueCTBE
MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIs (POPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

BJIaJICTh HABBIKAMHU CAMOCTOSTEIILHOTO IJIAHUPOBAHUS U MPOBEICHUS YYCHUYECKHX YKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HA0OJATh 32 X0JI0M
IpoIecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3yipTar, (OpMyIMpOBaTh OOOOIIEHUS M BBIBOJbl OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

IpUOOpeTaTh OMBIT YYECHUUYECKOW MCCIIEOBATENbCKONM U NMPOEKTHOW NEATENbHOCTH, MPOSIBIATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHHUS.

3) paGora ¢ unopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHGpOpManuu (HAy4IHO-TIOMYJISIpHAs JIUTepaTypa XUMHYECKOTO COJEpXKaHHS, CIpPaBOYHBIC MOCOOWS,
pecypcel  MHTepHera), aHanu3upoBaTh HMHMOPMAIMIO pPA3JIMYHBIX BHJOB M (OPM NPEACTABICHUS, KPUTHUYECKH OLIEHUBAThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyaMpOBaTh 3alPOCHl U MPUMEHATH Pa3IMyYHbIe METOJBl IPU MOMCKE U 0TOOpe MH(OpMaUK, HEOOXOIUMOM JUIs BBINOJHEHHs y4eOHBIX 3a/1ad
OIPENIEIIEHHOTO THUIIA;

IpHUOOPETaTh OMBIT UCIIOJIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN M Pa3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO POpMY IpecTaBiIeHHs] HHPOopMaluK (CXeMbl, rpaduKu, TuarpaMMsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAyUYHBIH S3bIK B KauyeCTBE CpEJCTBA MpHU pPabOTe € XMMHUYECKOM HHpOpManueil: MpUMEHATh MeXIpeaMeTHble ((pu3ndeckue H
MaTeMaTHYeCKHEe) 3HaKU U CUMBOJIbI, (hOopMyIibl, a0OpeBHATYpbl, HOMEHKIIATYPY;

HCMOJIb30BaTh U IPE0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMMU:

3aJjaBaTh BOIIPOCHI MO CYILECTBY OOCY)XKJaeMOM TeMbl B XOJ€ AMAajora W/WIN JUCKYCCHUH, BbICKa3blBaTh WU, POPMYIHPOBATh CBOM MPEIJIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPEJIOKEHHOM 3a/]auu;

BBICTYIIaTh C IIPE3EHTALMEl pPEe3y/lbTaTOB IIO3HABATEJIBHOM NEATENBHOCTH, IMOJYYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMM IIPU
BBITIOJTHEHUM XMMHMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH padoThl MO HCCIIEOBAaHUIO CBOWCTB HM3yYaeMbIX BEILECTB, pealu3allud Y4eOHOIo MpOeKTa U
(bopMyaMpOBaTh BBIBOABI 110 pE3yJIbTaTaM MPOBEIEHHBIX UCCIIEAOBAHUM MyTEM COTIIACOBAHMS MTO3UIMNA B X0/1€ 00CYX/I€HUS 1 00MEHA MHEHHUSIMHU.

OgiaieHne YHMBEPCAJIbHBIMHU PerysiTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITEJIbHO IJIaHUPOBaTh U OCYLIECTBIISATH CBOKO IO3HABATEIBHYIO JEATEIBHOCTb, ONPENENss €€ LeIu U 3aladd, KOHTPOJIMPOBaTh U MO MEpe
HEOOXOUMOCTH KOPPEKTHUPOBATh MpeajaraéMblii alropuT™M AEMCTBHIM NpU BBHINOJHEHUM YUeOHBIX M HCCIENOBATENbCKUX 3a/lad, BBIOMpaTh Haubolee
3¢ HEKTUBHBIHN CIIOCOO WX PELICHHS ¢ YIETOM MOTYyYSHHsI HOBBIX 3HAHUI O BEIIECTBAX U XMMUYECKHUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH J€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.
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INPEAMETHBIE PE3YJBTATDI
10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHuveckasi XuMUsD) OTPaXKaroT:

C(OPMHPOBAHHOCTH TPEICTABICHHUA O XWMHYECKOH COCTABIISAIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHHWU SIBIICHHUM
IPUPOJBI, B (POPMHUPOBAHUU MBILIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€ (PyHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOIMMOM Uil peIIeHUs] MPAKTUYECKUX 3a1ad U
HKOJIOTUYECKHA 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpPE/IC;

BJIAICHUC CUCTEMOU XUMHYECKUX 3HaHPIfI, KOTOpas BKIIIOYACT: OCHOBOIIOJAraromue MmOHATUA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aTOM, J3JICKTPOHHAsA 000JI04YKa
aToma, MOJICKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasi CBs3b, CTPYKTYpHas (opmyina (pa3BEpHyTas M COKpalI€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIA 00BEM, yIIepoOaHbIN CKeNeT, (yHKIMOHATIbHAS TPYIIa, PaIuKal, H30MEPHs, H30MEPbI, TOMOJIOTHYECKUI Psijl, TOMOJIOTH, YIJIEBOJAOPO/IbI,
KHUCJIOPOA ¥ a30TCOJICPIKAIINE COCIUHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIC COCIMHCHHMS); TEOPUH U 3aKOHBI (TEOpus
CTpOCHHSI oOpraHudeckux BemectB A. M. bByriepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XVMUH,
MUPOBO33PECHUYCCKHE 3HAHUS, JISKAIINE B OCHOBE MIOHMMAaHUS IIPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DaKTOJIOTHUECKUE CBEJICHHSI O CBOIMCTBAX,
COCTaBE, IMOJIYUYCHUU U 0€30IaCcHOM HMCIOJIB30BAHUN BAKHEUIIINX OpTraHN4YC€CKUX BCUICCTB B 6I)ITy u HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTHU YCJIOBEKA,

C(OPMHPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEPHbIC IPU3HAKU MMOHITHUH, yCTAaHABIMBATH UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TIOH SITUS
IIPY ONMCAHUM COCTaBAa, CTPOCHUS U IPEBPALLEHNN OPraHUYECKUX COCTMHEHU;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUECKYIO CUMBOJHKY JJISI COCTABICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO)
q)OpMy.]'[ OpTraHUYC€CKUX BECUICCTB U ypaBHCHI/II\/’I XUMHWYCCKUX pCaKHI/II\/’I, HU3roTaBJIMBATh MOJCIN MOJICKYJ OPraHMYCCKHUX BCHICCTB IJId WIUIIOCTpAllUKU HUX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

C(l)OpMI/IpOBaHHOCTI) YMGHHI;'I YCTaHaBJIMBAThL NPUHAMIC)KHOCTh M3YUCHHBIX OPraHMYCCKHUX BCIICCTB IO MX COCTaBY M CTPOCHUIO K OHpCﬂeHéHHOMy
KJIacCy/TpyIIe coeluHeHUH (YTIeBOJOPOJIbI, KUCIOPOA U a30TCOAEpKAIINe COSAMHEHMS, BHICOKOMOJEKYJSIpPHbIE COSNWHEHHs), AaBaThb UM Ha3BaHHS IO
cucremarnyeckoil Homenkiatype (IUPAC), a Takxe NpuBOAUTh TPUBUAIBHBIE HA3BaHMSI OTJEJIBbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, NPONUJICH, alleTUJICH,
STUJICHTIIMKOJb, TIUIEPUH, (eHOoM, GopManbIeru, aleTalbIerul, MypaBbHas KHUCIOTa, YKCYCHasl KHCIIOTa, OJEMHOBas KUCJIOTa, CTEApUMHOBAs KHCIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, HeJUTI0103a, TIUIUH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPTAaHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHMSI IMPUMEHATH IMOJOXKEHHUSI TEOPUU CTpPOEHUs opraHudeckux BemecTB A. M. ByrtiepoBa /it oObsSICHEHUS 3aBHCHUMOCTH
CBOWCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE M XHUMHUYECKHE CBOWCTBA THIHYHBIX MPEICTABHTENICH Pa3IUYHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, YTUIICH, IPOIWICH, alleTHIIeH, OyTaauneH-1,3, metunOyTtanueH-1,3, 6eH3071, METaHOII, TAaHOJ, STUIICHTIINKOIb,
TIUIepuH, (DEeHOJ, ameTanbleru, MypaBbHHAas W YKCYCHas KHUCIOTBHI, TJIFOKO3a, Kpaxmall, IIeJUTI0NI03a, aMHUHOYKCYCHas KHCIIOTa), WJUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN C UCTIONh30BAaHUEM CTPYKTYPHBIX (hOpMYyT;
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C(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHHKH YTICBOIOPOIAHOTO CHIPhsi (HE(Th, MPUPOIHBINA Ta3, Yrojb), CIIOCOOBI MX MEepepaboTKH U
MIPAKTUIECKOE IPUMEHEHHUE TIPOTYKTOB IIepepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH MIPOBOJUTH BBIYHCIICHUS 110 XUMUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA UCXOTHOTO BEUIECTBA MM TPOTYKTa
PEaKIny Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH );

c(OPMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOTO MMO3HAHUS, UCTIONB3YEMBIX B XMMUU ITPH U3YYCHUU BEIICCTB
Y XUMHUYECKHX sIBIICHUH (HAOII0ICHHEe, N3MEPEHUE, SKCTICPUMEHT, MOJISIIMPOBAHNE), UCIIOIB30BAaTh CUCTEMHBIC XUMUYECKHUE 3HAHUS IS IPUHATHS PEIICHUN
B KOHKPETHBIX JKU3HCHHBIX CHTYAIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHCHHEM;

c(OPMUPOBAHHOCTh yYMEHHI COOJIO/ATh MpaBUia TOJB30BAHUS XUMHUYECKOW TMOCYNON W 1abopaTopHBIM O00OpyAOBaHHMEM, a TaKkKe IMpaBUiia
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBINOJHITh XUMHUYECKHH SKCIIEPUMEHT (IIPEBpPAICHHUSI OPraHWYCCKUX BEHISCTB INPU HArpeBaHUM,
MOJIyYCHHE ATHIICHA W M3YYCHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEILECTB, JEHATYpaIis OCJIKOB IPH HArPEBaHUH, [BETHHIC PEAKIMH
OEIIKOB) B COOTBETCTBUU C IIPABHJIAMHU TEXHUKH 0€30MaCHOCTH MPH OOPAIICHUH C BEIIECTBAMHU U J1a00paTOPHBIM 000pYyIOBAHUEM, TIPEICTABIIATE PE3YIbTaThI
XHUMHYECKOTO 3KCIIEPUMEHTA B (DOpMe 3amucy ypaBHECHUH COOTBETCTBYIOLIMX PEaKIuii U (POPMYITHPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHIA KPUTHUYECKU AHATM3UPOBATH XUMHUYECCKYIO WH(MOPMAIUIO, MOJYYaeMYyI0 W3 Pa3HbIX HCTOYHHUKOB (CpPEICTBA MacCOBOM
unpopmanuu, HTepHET U pyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOATh TIPABHIIA YKOJIOTUYCCKH 1EIeCO00Pa3HOT0 MOBECHUS B OBITY U TPYAOBOH JCITEILHOCTH B LIEISIX COXPAHCHUS
CBOETO 3JI0POBbSI M OKPY’)KAIOLICH MPUPOIHON CPEelbl, 0CO3HABATh OMACHOCTh BO3ICHUCTBUS HA JKUBBIC OPTaHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEIICCTB,
noHuMast cMbict mokasaresst [1/IK, mosicHsITh Ha mpuMepax CriocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBHUS HA OPraHU3M YEJIOBEKa;

JUIS 00YYarOIIMXCS C OTPaHUYSHHBIMU BO3MOKHOCTSIMH 37J0POBbsI: YMEHHE IPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYCCKHX SBJICHHIA,

JUTSL CIIETNBIX U CTa00BUASIINX O0YYAIOIIUXCS: YMEHHE HCITIOIb30BaTh pelbe(HO-TOUCUHYIO0 cucTeMy obo3Hadenwuit JI. bpaiins ans 3amucu XuMU4ecKux

dhopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «O0I1as u HeoOpraHuYecKasi XMMHUsD OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUNA: O XUMHUYECKOW COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIU XUMHH B TO3HAHWUU SBICHUI
MPUPOJIbI, B (POPMUPOBAHUH MBIIIUICHUS] U KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS MPAKTHYECKUX 3a1ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BIIQJICHUE CHCTEMOW XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE TOHATHS (XUMUYECKHU JJIEMEHT, aTOoM, W30Tom, S-, p-, d-
ANEKTPOHHBIE OPOUTAIHM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00BEM, BAIEHTHOCTb, JIEKTPOOTPULIATEIHHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b
(KoBasieHTHAsI, MOHHAS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTAIUITMUECKAsT PEIIETKA, TUIBI XUMUYECKUX PEAKIUH, pacTBOP, AJEKTPOIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTUYECKAS TUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKON peakIMi, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON aucconuanuu, nepuoanyeckui 3akon . M. MenpeneeBa, 3aKOH COXpPAaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS M NPEBpAIlCHUs
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SHEPrUU NpPU XUMHUYECKHUX PEeaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeXkKallie B OCHOBE MOHUMAaHUSA
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOTMUECKHUE CBEICHHS O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE30MMaCHOM HCIOIb30BAHHUU
BaKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(hOpPMUPOBAHHOCTh YMECHHI BBISIBIISITh XapaKTEPHBIC MPU3HAKH TOHATUH, yCTAHABIIMBATh X B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MTOH SITUS
IIPU ONMCAHUM HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILCHHII;

c(hOPMUPOBAHHOCTh YMEHHI HCIIOIH30BaTh XMUMHUYECKYI0 CHMBOJHKY MJIsi COCTAaBJICHUS (OPMYJI BEIIECTB M YPaBHEHUN XUMHUYECKHX PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX HEOPraHMYECKHX BELIECTB (yrapHbli ra3, yrieKUCIbIA ras, aMMHAaK,
ram€Hasi U3BeCTb, HeranéHasi U3BECTh, MUThEBAs CO/AQ, IUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHHI OINpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIIEHUS XHMHUYECKHX JJIEMEHTOB B COCIMHEHMSIX PA3IU4YHOIO COCTaBa, BUJT
XUMUYECKOH CBSA3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAsl, BOJIOPOIHAS) B COSAMHEHUSX, TUIT KPUCTATUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHas,
MOJIEKYJIsIpHAsl, HOHHAs, METAJUTMUECKast), XapaKTep CPeJibl B BOJHBIX PAaCTBOPAX HEOPraHUUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHWH yCTaHABIWBATh NPHUHAUICKHOCTh HEOPraHMYECKHX BEIICCTB IO WX COCTaBYy K ONpeAeHEHHOMY KJacCy/Tpymie
COeMHEHMH (ITPOCThIE BEIIECTBA — METAJUIBl M1 HEMETAJLIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI Tmepuoandeckoro 3akona J[. M. MennmeneeBa W IEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (DYyHKITHH;

c(OPMUPOBAHHOCTh YMCHHM XapaKTEPH30BAaTh AICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX 3JIeMEHTOB 1—4 mepuonoB llepmommueckoil cucTembl
xumuueckux snemeHTtoB JI. M. MeHnneneeBa, UCHONB3ys TOHATUS «S-, P-, d-3JEKTpOHHBIE OpOUTATIN», «IHEPreTHUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMMHUYECKUX D3JIEMEHTOB M HMX COCIMHEHUW MO mepuogaM u rpynnaM [lepuoamyeckoil CHUCTEMBI XMUMHUYECKHX
anemeHToB . 1. Menaeneera;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA HEOPTraHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKAY HEOPraHMYECKHMH BEIIECTBAMHU C IMOMOIIBID YPAaBHEHUW COOTBETCTBYIOIIMX XUMHUUYECKUX
peakuumii;

c(OPMUPOBAHHOCTh YMEHHMS KIACCHU(PHUIIMPOBATH XUMHYECKHE pPEAKIMH MO Pa3MYHBIM IMPU3HAKAM (YUCIYy M COCTaBY pearupyrollux BelIeCTB,
TeII0BOMY (P PeKTy peakiiuu, U3BMEHEHHUIO CTENeHENH OKHUCIIEHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIINU, YIaCTUIO KaTaau3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHUH COCTaBJIATh YpaBHEHUS PEaKIMil pa3jMYHbIX THUIIOB, MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS PEaKIMii MOHHOTO OOMeEHa,
YUYUTBIBAS YCIOBHS, IPU KOTOPBIX ATU PEAKIIUU UIYT A0 KOHIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEaAKIMU, MOATBEPKAAIONINE KAUYECTBEHHBIH COCTAB Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM TyTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPaX HEOPTraHMYECKUX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOrO OayiaHca
ITUX pEaKIUH;

c(hOPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiMu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHSI B 3aBHCHMOCTH OT BHelTHero Bo3aeicteus (mpunmun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKUE TIPOIECCHI, JIEKAIIHE B OCHOBE IPOMBINIICHHOTO MOJYYeHUS CEPHON KHCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABIICHU 00 OOIIMX HAYYHBIX TMPHUHIIMIAX U YKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO ITPOU3BO/ICTBA;
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C(OPMHUPOBAHHOCTb YMEHUN MPOBOAUTH BBIUUCIEHHS C UCIOIb30BAHUEM IOHATHS «MaccoBas JOJIS BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIIEHHM
ra3oB P XMMHUYECKUX PEAKLUAX, MACCHI BEILIECTBA WM 00bEMA I'a30B 110 U3BECTHOMY KOJIMUYECTBY BEILLECTBA, MACCE WM 00BbEMY OJJHOTO U3 YYaCTBYIOLIUX B
PEaKIMK BEIIECTB, TEIUIOBOro A peKTa peakiiMy Ha OCHOBE 3aKOHOB COXPaHEHUs MacChl BELIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUN COONIONATh NpPaBWIA IIOJIB30BAHUS XWMHYECKOH MOCynoid M JabopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IpaBUia
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMM 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMUUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIIOJIHITH XUMHUYECKUI SKCIIEPUMEHT (pa3ioKeHre NepOKCHIa BOJIOPOia B MPUCYTCTBUU KaTAIN3aToOpa,
OIIpEJICJIEHUE CPelbl PaCTBOPOB BELIECTB C IOMOIBI0 YHUBEPCAIBHOIO MHJMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOM peakiuH,
peaKIu MOHHOTO OOMEHa, KaueCTBEHHBIE pPeakluu Ha Ccynb(dar-, KapOoHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4
no temam «Meramisl» U «Hemerannsl») B COOTBETCTBUM C INpaBWJIAMM TEXHUKM O€30MaCHOCTH IMpPHU OOpaIleHUH C BeLIeCTBaMHU U JIaOOpaTOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YIbTaThl XUMHUECKOTO IKCHEPUMEHTa B (hOpME 3alucH ypaBHEHH COOTBETCTBYIOIIMX peakiuil U (GpopMynIupoBarth
BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHATM3UPOBATh XUMHUYECKYI0 MH(POPMALHUIO, MOJYyYaeMy0 M3 pa3HBIX HUCTOYHUKOB (CpEICTBAa MAcCOBOM
KOMMYHUKaIK, IHTepHET U IpyTux);

c(OPMHPOBAHHOCTH YMEHHUH COOIIIOATh MPaBHJIA YKOJIOTHYECKH IIeTIECO00Pa3HOTO TOBEACHUS B OBITY U TPYAOBOU JEATEIBHOCTH B LIEJSIX COXPAHEHUS
CBOETO 3JI0POBbSl M OKPYXKAIOIIEH IPUPOJIHON Cpelbl, 0CO3HABaTh ONIACHOCTH BO3/IECHCTBUS HA )KMBBIE OPraHU3MbI ONPEIECIEHHBIX BEIIECTB, IOHUMAsi CMBICT
nokazarens [1/IK, mosicHITh Ha npuMepax crocoObl YMEHBIICHHS U IPEAOTBPAIICHUS MX BPEIHOTO BO3ICHCTBHSI HA OPraHU3M YEIIOBEKa,

111 00yYaroIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3[J0POBbs: YMEHUE MIPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIIHBIX METO/1aX [T03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX U CIa0OBUIAIIMX O0YYaIOIUMXCs: YMEHUE UCTOIb30BaTh pelbeHO-TOUeUHYIO cucteMy o0o3HaueHui JI. bpaitns 1 3anucu XuMUYeCKUX

dbopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyectBo 4yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/t NporpaMMEI pa Beero Kontpoabubie IIpakTuuyeckue f)lgpg)f OBAT e.J)'ILHLI e
padoThI padoThI pecype
Pasnea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMHH
IIpenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COCIMHEHUN A. 3
M. byrneposa
Hroro no pazueny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenpHble YIIIEBOAOPOIbI — AJTKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alIKEHBI, 6 1
AJIKaJIMEHBI, ATKUHBI
2.3 ApomaTH4ecKue yrieBog0pO bl 2
24 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
' uX nepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kaiue opranHu4eckue coeJHHeHHs
3.1 Cnuptsl. @enon 3
39 Anbneruasl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢pupbl
33 YrneBoabl 3 2
Hroro no paszneny 13
Pa3nea 4. Aszorcoaepskaiue OpraHu4ecKue coeJuHeHHUsI
4.1 AmMuHBI. AMUHOKHCIIOTBI. benku 3
Hroro no pazgeny 3

Pa3pnen 5. BbicokoMoOJIeKy ISIpHbIE COCIUHEHUS
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5.1 ‘ [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;:rn:)zf;;);::me PAACITOB M TEM Beero Kontposbusie IIpakTHnueckue E)Ig;g);?ab;gmﬂm e
padoThI padoThbI pecypebi
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertabl 6 1
2.2 Hewmeramibl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX 5
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo 4yacos DJIEeKTPOHHbBIE
Ne aTa ugposbie
/o Tema ypoxka Beero Kontpoabubie IIpakTuueckue ﬂsyqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTbI padoThbI pecype
1 [Ipeamer opraan4eckoi Xumuu, € 1 | Henerst
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHns OpraHM4eCcKUX 2 Hepens
2 coenunennii A. M. bBytneposa, e€ ocHOBHBIE 1
II0JIO>KEHHUS
[IpencraBnenue o kaaccudukanuu 3 Henens
3 opraHuueckux seects. Homenkinarypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJnKaHbI: COCTaB U CTPOCHE, 1 4 nenens
TOMOJIOTMUECKUHN PSiJL
5 Meran u 3TaH — npocTenire 1 5 Henens
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 6 Henens
7 OTuUieH U NPONWIEH — NpOCTeine 1 7 Henens
MIPE/ICTaBUTENH aJIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1 8 Henens
STWJIEHA U U3yYEHUE €TO0 CBOMCTBY
Ankanuensl. byraauen-1,3 u 9 Henens
9 MetunoyTtanuen-1,3. [lomyduenue 1
CUHTETHUYECKOTO KayuyKa U pE3UHbI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 10 Hemensa
10 TOMOJIOTMUECKUHN Psil. ALETHIIEH — 1
MIPOCTEUIINN NTPECTABUTENb AIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKOU 1 1 1nenens
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peakiuu

12 ApeHnbl: 6eH3011 1 TOIyoJ. TOKCHYHOCTh 12 nepens
apeHoB

13 ['enernueckas cBsi3b yIiI€eBOIOPOJIOB, 13 Hemensa
MIPUHAUISKAIUX K PA3IMYHBIM KJIaccaM
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB: 14 nenens

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC He(TSIHBIC ra3kl,
He(PTh U IPOAYKTHI €€ epepadoTKu
[IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB: 15 nenens

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIE Ta3bl,
HePTh U IPOAYKTHI €€ epepadoTKu

16 KonTponbHas pabota no pazueny 16 nenenst
«YTIIEBOAOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: 17 nenenst
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHOroaToMHbIE€ CIUPTHI: TUIICHTIIUKOIb U 18 nepens
TJIMIIEPUH

19 ®deno: CTPOCHUE MOIEKYJIb, ¢buznueckue u 19 nenens
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

20 Anpaerupl: GopManbAETHI U alleTallbIeT U/, 20 Henens
AneToH

1 OAHOOCHOBHEIE MpeeNbHbIe KAPOOHOBBIE 21 Henens
KHUCJIOThI: MypaBbHHAsl U YKCYCHast

2 [IpakTuueckas pa6v0Ta Ne 2. «CsoiicTBa 22 nenens
pacTBOpa YKCYCHOM KHCIOTBD»

23 CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK 23 Henens
MPEACTABUTEH BBICIIUX KAPOOHOBBIX KHUCIOT

24 Mpgbuia kak coiu BHCHJHE( KapOOHOBBIX 24 wenens
KHUCJIOT, UX MOIOIIIee JEHCTBUE

75 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE 25 Henens

Kap6OHOBI)IX KHUCJIOT. FI/I)IPOJ'II/IS CJIOKHBIX
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3¢upoB

26

27

28

JKupsr: runponus, NpuMeHEHHE,
OuoJsIornyeckas poJib KHUPOB
VYraeBogsl: cOCTaB, KiIaccuuKanus.
Baxxueiime npeactaBuTeNu: TII0K03a,
¢bpykTo3a, caxaposa

Kpaxmai u neironosa Kak IpupogHbIe
IIOJIMMEPBI

26 uenens

27 uenens

28 Henens

29

30

Kontponbnas padoTa no pasaeny
«Kucnopoacoaepikaiiyue opraHn4ecKue
coeanHeHUs»/ Beepoccuiickas mpoBepoyHast
pabora

OOm1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
OpraHuveckux coenuHenuii / Becepoccuiickas
poBepouHas padboTa

29 uenens

30 genensa

31

AMUJHBI: METHJIAMUH W aHUJINH

31 wemensa

32

AMUHOKHCIIOTHI KaKk aM(OTEpHBIC
OpraHMYECKHEe COCTUHEHUS, UX
ouonornyeckoe 3uHauenue. Ilentuasl. beakn
KaK MPUPOJHBIE BEICOKOMOIIEKYIISIPHBIE
COCONHCHUA

32 Hemensa

33

34

OCHOBHBIE TOHATHS XHUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/II‘/’I
OcHoBHbBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX CO€)1PIH€HI/II>1.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

25

33 nenens

34 Henensa




11 KUIIACC

Ne
n/n

Tema ypoka

XUMHUYECKU 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypanus aTOMOB

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

1 Henensa

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuil 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX diieMeHTOoB /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pa3BUTUHU HAYKH

2 Hexens

3 "Henensa

CTpOCHI/IC BEIlleCTBA. XMMHUUYECKas CBs3b, ee
BUBI; MCXaHNU3MBbI 06pa3OBaHI/I$[ KOBaJICHTHOM
CBs3H. BOI[OpOI[Ha}I CBA3b

BasieHTHOCTh. DIEeKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. Beiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

4 nenensd

5 Hegens

[TonsTHe 0 nUcnepcHbIX cucteMax. MctuHHbIe
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

6 Henmens

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUYHBIX
KJIaCCOB

7 Henens
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Knaccudukanus XMMHYeCKUX pEeaKInii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU
XUMUYECKHUX PeaKLUsiX

8 Henmena

10

11

CkopocTtb peakiu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

ITpaktrueckas padota Ne 1. « BiustHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DJeKTpoMTHYECKas auccoruanus. [lonstue o
BOZIOpoAHOM Moka3zatene (pH) pactopa.
Peakniuu nonHoro ooMena. ['maponm3
OpTraHUYECKUX U HEOPraHUYECKUX BEIICCTB

9 Henensa

10 genena

11 genensa

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 31EKTPOIM3€E PACIIaBOB U
pacTBOPOB COJIeH

12 uenens

13

KonTponbhas pabota mo paszueny
«TeopeTndyeckre OCHOBbI XUMUW»

13 Henensa

14

Mertamibl, ux nosnoxenue B [leproanyueckoit
cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nyecKue cBoicTBa
METaJUIOB

14 uenens

15

16

17

CruiaBbsl METAJUIOB. DIIEKTPOXUMUUYECKUM Pl
HalpsKEHUH METAILIIOB

XHUMHYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpWii, KaJINiA, KaJIbIIWA, MarHuH,
IIOMUHUIN) U UX COEAMHEHHH

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeTMHEHNN

15 uenens

16 Henena

17 genensa

18

XHUMHUYECKHE CBOMCTBA IIMHKAa, XKCJIC3a U UX

18 Henensa
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COEeIMHEHUI

19

[IpakTuueckas padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHbIX 3334 110 TeEMe
«Meramib»"

19 wenens

20

Hewmerannsl, ux nonoxenue B [leprnoanueckoin
CHCTEME XMMHYECKHUX d1eMeHToB JI. W.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

20 uenens

21

dusnyeckre CBOMCTBA HEMETAIUIOB.
AJIOTpOIIHS HEMETAIJIOB (Ha MpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

21 uenens

22

23

24

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U UX
COCIMHEHUN

XuMHUecKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

XUMHUECKUE CBOMCTBA yIiepoia, KPEMHUS U
HUX COeIUHEHUN

22 uwenens

23 menens

24 uenens

25

26

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUU

O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
TeMme «HemeTamneny. Beraucinenus mo
YPaBHEHHSIM XUMUYECKHX PEaKIUil U
TepMOXI/IMI/I‘ICCKI/Ie paCLIéTI)I

25 menens

26 Henend

27

[IpakTuueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"HemeTtanist"»

27 "uenens

28

KonTponbhas pabota mo Temam «MeTamib» u
«HemeTtamien)

28 Henend

29

30

Heopranuueckue u opraHnyecKkue KUciaoThl.
Heopranuueckue n opraHMueckue OCHOBaHUS
AMpoTepHbIe HEOPraHUYECKUe U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX

29 uenensa

30 memens

28




BCIICCTB

Poiib xuMuu B 00€CIIeYeHHH KOJIOTHUECKO, 31 menens
31 SHEPreTHYECKOM M MUIIEBON OE3011aCHOCTH, 1

Pa3BUTHH MEIUITMHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX 32 Henens
32 MIPUHIMIAX TPOMBIILICHHOTO OJTYYEHUS 1

BXHEHIIIUX BEIIECTB
33 UenoBek B MUpPE BEIIECTB U MAaTEPHAJIOB 1 33 nenens
34 XUMHUS U 3J0pPOBBE UEIOBEKA 1 34 nenens

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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MPOBEPSEMbBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOTrPaMMBbI CPeIHero
001rero ooOpazoBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU

1.1

1.2

1.3

ChopMupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIU
XMMHHU B TIO3HAHUM SBJICHUN NPUPOABI, B (POPMUPOBAHUM MBIIUIEHHUS U KYJIbTYPbl JIMYHOCTH, €€ (DyHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOJUMOM JJIsl PELICHUs] MPAKTUYECKHX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON cpenie

Brnanenne cucremMoil XMMMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOINOJArarollde MOHATUS (MOJeKyna,
BAJICHTHOCTb, AJIEKTPOOTPUILIATENIBHOCTD, CTEIICHb OKHUCJICHHUS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, yriepoHbli cKeneT, QyHKIHMOHAIbHAs IPYMIa, paguKall, U30Mepusi, H30Mepbl, FOMOJOTHUYECKUI
psiAi, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U a30TCOJEpKAIUE COCIAUHEHMs], OMOJIOTNYECKH aKTUBHBIC BEILECTBA
(YyraeBopl, )KUpPBI, OEIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U
3aKOHbl (TEOpHsI XHMMHUYECKOTO CTpOEHHMS opraHuueckux BemiectB A.M. BytiepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMUYECKUH S3bIK XUMMH, (DAKTOIOTMYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYYEHMH M Oe30macHOM
UCIOJIb30BaHUU BaXHEHIIMX HEOPraHWYECKUX U OPraHMYECKUX BELIECTB B OBITY U NMPAKTUUYECKOW NEATEIbHOCTH
4eJIoBeKa

CdopMUpOBaHHOCTh YMEHUH BBISBIATH XapaKT€pHbIE IPU3HAKU TOHATUM, YyCTaHAaBIUBaTh HX B3aHMOCBS3b,

WCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS IPU ONMCAHUMU COCTABA, CTPOCHUS M MNPEBPALICHUN OPraHUYECKUX
COeTMHEHNN

1.4

1.5

c(OpMUPOBAHHOCTh YMEHHMI HCHOJB30BaTh XWMHUYECKYIO CHUMBOJIUKY JJIi COCTAaBJICHHUS MOJIEKYJSIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpraHUYECKHX BEIIECTB M YPAaBHEHUN XUMHUECKUX pEaKIHi,
M3TOTaBIMBATh MOJIETN MOJIEKYJI OpraHMYECKUX BEUIECTB JJIsl WILTIOCTPAlMM UX XMMHUYECKOTO U IPOCTPaHCTBEHHOTO
CTpOECHUS

CdopMupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAANIE)KHOCTh U3YUYCHHBIX OPraHMYECKHUX BEIIECTB IO UX COCTaBy H
CTPOCHHUIO K ONpEeNeNEHHOMY Kiaccy (Tpymie) COeauHEHHH (yIiaeBOJOpOAbI, KHUCIOPOJ M a30TCOJEpKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMs), JaBaTh WM Ha3BaHUS IO CHCTEMaTHYECKOW HOMEHKIAType
(IUPAC)

1.5

ChopMHUpPOBAHHOCTh YMEHHS OMPENEIATh BUJIIBI XUMUYECKOW CBSI3M B OPTaHMUYECKUX COCIUHECHHSIX (OJIMHApHBIC U
KpaTHBIE)
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1.6

ChopMupoBaHHOCTh YMEHUS MPUMEHSATH: MOJOXKEHUS TEOPUU CTPOCHHS OpraHumueckux BemectB A.M. Byrtneposa
JUis OOBSICHEHUS 3aBUCUMOCTHU CBOMCTB BELLIECTB OT UX COCTABA M CTPOEHMS; 3aKOH COXPAHEHUsI MacChl BEIIECTB

YI"J'ICBOI[OpO,I[BI. Kchopoz[conepmamHe N a30TCcoacpKamurue OPraHuYCCKHUEC COCIUHCHUA. BBICOKOMOHGKYJIHPHI)IG
COCOAMHCHUA

2.1

CdopMUpOBaHHOCTh YMEHUUH MPHUBOIUTH TPUBHAIBHBIC HA3BaHUS OTACIBHBIX OPTraHMYECKHX BEHICCTB (ITHIICH,
MPOIWICH, AlETHIICH, 3TUJICHIJINKOIb, TIUIEpUH, (eHOoN, (opMalblIerull, aleTaablerull, MypaBbHHAs KHUCIOTa,
YKCYCHasi KCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPHHOBAS KUCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, [eJUTI0I03a, TIHIIKH)

2.2

23

24

3.1

CdopMUpOBaHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHUE, PUBNYCCKUE M XUMHUYECKHE CBONCTBA THITMYHBIX
MPEJCTaBUTENIC Pa3IMYHbIX KJIACCOB OPraHWYeCKUX BeIIeCTB (METaH, STaH, STHUJICH, MPOINMJICH, AalleTHUJICH,
Oyramuen-1,3, meTmiOyTaauen-1,3, OCH30J, METAHON, TAaHOJ, ITUJICHIIIMKOIb, TIUIEPHUH, (DEHOJ, aleTalbICTH]I,
MypaBbHHAs U YKCYCHasl KHCJIOTBI, IIFOK03a, Kpaxmall, [eJIIF0J103a, aMUHOYKCYCHAsI KUCIIOTA)

CdopMHUPOBAaHHOCTh YMEHHSI WJUIIOCTPUPOBATH TE€HETUYECKYIO CBSI3b MEXKIYy TUIHMYHBIMU MPEICTABUTEISIMHU
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIUU C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hopMyT

ChopMUpPOBaHHOCTh YMCHHSI XapaKTEpU30BaTh HCTOYHUKU YTIICBOIOPOJHOTO CBIPhs (HE(PTHh, MPUPOIHBIN Ta3,
YTOJIb), CIIOCOOBI UX MIEPEPaAOOTKH U MIPAKTUYECKOE IIPUMEHEHUE TIPOYKTOB MEpepadOTKH

XUMHS U KU3Hb. PacyéThl

CdopMupoBaHHOCTH YMEHH BIIAJETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METO/AaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX
B XUMUU TIPH M3YYCHUH BEIIECTB U XHUMHYECKUX sIBICHUN (HAOMIO/IEHHE, HW3MEpPEeHHE, SKCIEPUMEHT,

MO,[[GJII/IpOBaHI/IC), HUCIOJIb30BaTh CUCTCMHBIC XUMHUUYCCKUC 3HAHUA I MPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKM3HCHHBIX CUTYyalMAX, CBA3aHHBIX C BEHICCTBAMMA U UX IPUMCHCHHUEM

3.2

ChopMHUpOBAaHHOCT, yMEHHUH COOIO/aTh TMpaBWjIa TOJB30BAaHUS XHUMHUYECKOM TIOCYIO0M M J1abopaTOpHBIM
o0opyZoBaHKEM, a TaKXKe MpaBuiia 0OpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIIUSMHU IO BBINOJIHEHUIO
71a00pPATOPHBIX XUMUUECKUX OMBITOB

33

34

CdopMHpoBaHHOCTh YMEHHM MJIAHUPOBATH U BBINOJIHATH XMMHUUYECKHH SKCIIEPUMEHT (IIPEBPALEHHS] OPTaHUYECKUX
BEILECTB [P HArPEBAHMM, IOIYYEHUE HTWICHA U U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKLIMU OPraHUYECKUX
BEIIECTB, JIeHaTypalnus OeJIKOB MIPU HarpeBaHUH, [IBETHbIE pEaKUU OEIKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKH
0€30MacHOCTH TpU OOpalleHWH C BellecTBaMU M Ja0OpaTOpPHBIM 00OpYyIOBaHMEM; MPEACTABIATH PE3YIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTa B (JOpME 3allMCU ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U (GOPMYyIUPOBATH BBHIBOJbI
Ha OCHOBE JDTHUX PE3YJIbTATOB

CdopMupoBaHHOCTh YMEHUIN MPOBOJUTH BBIUMCICHHS MO XMUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 MCXOJIHBIX
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BELIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

3.6

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYIO WH(POPMAILHIO, MOIY4aeMYyl0 U3 pPa3HbIX
HMCTOYHUKOB (cpeacTBa MaccoBoi nH(GopmMaluu, cetb UHTEepHeT u Apyrue)

ChopMupoBaHHOCTh YMEHUH COOIIOAATH MPaBUJIa SKOJIOTHYECKHU 11eJI€CO00Pa3HOro MMOBEIEHUS B ObITY U TPY10BOM
JESATEIIBHOCTH B LENSIX COXPAaHEHUS CBOEIO 3[0POBBbS M OKPY’KAIOUIEH MPUPOAHON Cpesbl, OCO3HABaTh ONACHOCTh
BO3JCHCTBUS HA JKUBBIC OPraHU3MBI ONPENEIEHHBIX OPraHMYECKUX BEUIECTB, IMOHMMAas cMbICH nokasartens [IJIK
(penenbHO JOMyCTUMOW KOHLIEHTPAIMH), MOSICHATh Ha MpUMeEpax CIOCOObl YMEHBIIEHHUS U MPEIOTBPAILICHUS HUX
BPEIHOTO BO3JCHCTBYSI HA OPTraHU3M Y€JI0BEKa

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMBbl CpeIHero o01ero
o0pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenue cucreMoil XUMHUYECKHUX 3HAHHUM, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYCCKHI 3JIEMEHT,
aToOM, DJJICKTPOHHAsi 000JOYKa aroMma, §-, p-, d-dJIEKTPOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYJa, BaJIEHTHOCTb,
ANIEKTPOOTPHIIATEILHOCTh, CTENEeHb OKHCICHHS, XUMHUYECKash CBsS3b, MOIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM,
KpI/ICTaJ'IJ'[I/ILIGCKaSI pCHIéTKa, THUITbI XUMHUUYCCKUX peaKHI/II\/’I (OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJ'IBHble, 39K30- nu
SHIOTEPMHUUYECKUE, PEAKIIMM HWOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJMUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHIECKAs
Jucconuanysa, OKHCIUTCIIb, BOCCTAHOBUTECIIb, CKOpOCTB XHMI/I‘IGCKOﬁ peaKHI/II/I, XUMHUYCCKOC paBHOBGCI/Ie); TGOI)I/II/I nu
3aKOHBI (TEOpHsl DIEKTPOIUTHUECKOW aucconnanuu, [lepuonnyeckuii 3akoH [[.J1. MeHneneeBa, 3aKOH COXpaHEHUS
MaCCI)I), 3aKOHOMCpHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ A3bIK XUMMHHU, Q)aKTOHOFI/I‘ICCKI/IC CBCACHUs O CBOfICTBﬂX, COCTaBE,
MONyYeHUH U Oe30MacHOM HCIOJNBb30BAaHUH BaXHEUIIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAaKTHYECKOU
JEATEIILHOCTH YCJIOBEKA

1.2

1.3

C(i)OpMHpOBaHHOCTI: YMGHI/If/'I BBIABJIATE XAPAKTCPHBIC NPU3HAKU W B3aMMOCBA3b HW3YYCHHBIX HOH?ITI/II\/’I, IIPpUMCHATH
COOTBCTCTBYIOIHUEC TOHATUA IIPU OINHCAHHUU CTPOCHHUA U CBOICTB HCOPTraHNYCCKUX BCHICCTB U HX npeBpameHHI‘/'I;
BBEISIBIISITE B3aMMOCBSI3b XHMHUYECKMX 3HAHUN C TOHATHAMH H NpEACTABICHUAMU APYIrUX CCTCCTBCHHOHAYYHBIX
peaAMETOB

Brnanenue OCHOBHBIMHM METOJaMM HAayYHOT'O MO3HAHHUS BEIIECTB M XMMUYECKUX SIBICHUH (HaONoJeHue, N3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHHE)

1.4

C(i)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ OonpeaciiaTh BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMHUYCCKUX 3JICMCHTOB B COCITMHCHUAX
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1.5

1.6

1.7

Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBAJEHTHAsl, NOHHAsI, METa/NINYecKasi, BOJOPO/IHAs1) B COCUHEHUSIX,
THUI KPUCTAJUTMUECKOHN PelIETKH KOHKPETHOTO BEllleCcTBa (aTOMHAasi, MOJIEKYJIIpHasi, MOHHAs, METaJUINYecKasi)
CdopmupoBaHHOCTh YMEHUI OMPEIEIIATh XapaKTep CPelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COeIMHEHUN
CdopmupoBaHHOCTH YMEHUS KJIaCCU(DUIIMPOBATH XUMUUYECKHE PEAKIIMH MO PA3IUYHBIM MIPU3HAKAM (YUCIIY U COCTaBY
pearupyromunx BeIecTB, TeII0BoMY 3((eKTy peakiuu, N3MEHEHUIO CTETIEHEH OKUCIICHUS 3JI€MEHTOB, 00OpaTHMOCTH
peaKiuu, y4acTHIO KaTallu3aTropa)

ChopmupoBaHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEAKIHUM pa3IMYHBIX TUIIOB, IOJHBIE W COKpAIIEHHbIE
ypaBHEHUsI peaKkluii HOHHOTO 0OMEHA, YUUTHIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT JO KOHIIA

1.8

ChopmMupoBaHHOCTh YMEHUH MPOBOJIUTH PEAKIUH, IOATBEPKIAIONINE KAYeCTBEHHBIM COCTAaB  Pa3IMIHBIX
HEOPraHWYECKUX BEILECTB, pAaCIO3HABaTh OIBITHBIM IIyTEM MOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pPacKkpbiBaTh CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCPCaACTBOM
COCTaBJICHHUSA 3JICKTPOHHOTI'O OajlaHca 3THX peaKuHﬁ

CdhopMupoBaHHOCTh YMEHU OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMU OT Pa3IMUHBIX (PAaKTOPOB

ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEIICHUS XUMUYIECKOTO PAaBHOBECHSI B 3aBUCHUMOCTH OT BHEIITHETO
BozaeiicTBus (mpunnun Jle [larense)

O61ua;1 N HCOPraHU4YCCKasa XUMUS

ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIch [leproanueckoro 3akoHa /I.M1. MenaeneeBa 1 JeMOHCTPUPOBATh €r0
CUCTEMATU3HUPYIOIIYI0, O0BSCHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKITUH

2.2

23

2.4

2.5

CchopMupoBaHHOCTh YMEHHMM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMMYECKHX 3JeMeHToB 14
nepuonoB Ilepuonnueckoii cucreMbl xumuueckux annemeHToB .M. MennaeneeBa, ucnonb3ysi MOHATHS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX
JJIEMEHTOB M UX COEAMHEHMM IO mepuoiam M rpynnam llepuogmyeckoi cucremsl XMMHYECKUX annemeHToB [I.1.
Meneneena

C(l)OpMPIpOBaHHOCTB YMCHI/II\/’I XapaKTCpPU30BaTb (OHI/ICLIBaTL) O6IJ_II/IG XUMHYECKHE CBOMCTBA HEOPTaHUYCCKUX BCHICCTB
Pa3IMYHBIX KJIAaCCOB, MOATBCPKAATh CYHICCTBOBAHUEC TCHETHYCCKOM CBS3H MCXKAY HCOPTraHNMYCCKUMH BCIICCTBAMHU C
IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTh YMEHUW YCTaHABIMBATh MPHUHAIJICKHOCTh HEOPTaHMYECKHUX BEIIECTB IO HMX COCTaBy K
ompenenEHHOMY Kiaccy (Tpynrme) coeMHeHUH (MPOCThIe BEMIECTBA — METAUIBI U HEMETAJUIbI, OKCHJIBI, OCHOBAHUS,
KHCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH)

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ HCIIOJIb30BATh XHMMHWUYCCKYIO CHMBOJUKY I COCTABJICHHUSA (bopMyn BCIICCTB U
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YpaBHEHUI XUMHUYECKUX peakuuii, cucreMatuueckyto HomeHkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUs OTIEJIbHBIX
HEOPraHMYEeCKUX BeIecTB (YrapHbli ra3, yrieKkMcibli ra3, aMMHaK, raméHas U3BeCThb, HeraméHas n3BecThb, MUTheBas
coJia, MUPUT U JPyTue)

2.6

CdhopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHUX BEIICCTB
pPa3IMYHBIX KJIacCOB, MOATBEPKAATh CYIIECTBOBAHUE N€HETUUYECKON CBSI3U MEX/Y HEOPraHMYECKHMMH BEIECTBAMH C
IMOMOIIBI0 YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIHI

2.7

2.8

2.9

ChopMupOBaHHOCTh yMEHHWH IUIAHUPOBATh M BBHIMOJHATH XUMHYECKHH HKCIEPUMEHT (pa3lio’KeHHE IEepOKCHIIA
BOJIOPOJa B NPUCYTCTBUM KaTaIM3aTOPA, OIPEAECICHUE CPEAbl PacTBOPOB BELIECTB C IOMOILBI YHHUBEPCAIBHOIO
WH/IMKATOpa, BIMSHUE PA3IUYHBIX (JAKTOPOB HA CKOPOCTh XHMMHYECKOW pEeaKkIuH, peakiud HOHHOro oOMeHa,
KaueCTBEHHbIE peakuuu Ha cyiabdaT-, KapOoHaT- M XJIOPUI-aHHOHBI, HAa KAaTHOH AaMMOHHUS, pEIICHUe
SKCIIEPUMEHTAJbHBIX 33Ja4 1o TemaMm «Meramib»y U «Hemertamnsl») B COOTBETCTBUU C NpPAaBHJIAMU TEXHHUKH
Oe3omacHOCTH Tpu OOpalleHWHu C BEHIeCTBAMH U JIaOOpaTOPHBIM OOOpYAOBaHUEM; MPEACTABIATh PE3yIbTaThl
XHUMHAYECKOTO SKCIIEPUMEHTa B (JOpPME 3alKCH ypaBHEHUI COOTBETCTBYIOIINX PEaKiuii M (OPMYIHPOBATH BBIBOJBI HA
OCHOBE 3TUX PE3YJIbTATOB

ChopmupoBaHHOCTh yYMEHUH COONIO/IaTh MpaBWiIa TMOJB30BAHUSA XUMHUYECKOW TMOCyqod H J1ab0paToOpHBIM
o0opyloBaHWEM, a TaKXe MpaBuiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJTHCHHIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB

C(l)OpMHpOBaHHOCTB YMCHPIP’I XapaKTCPU30BaTb XUMHYCCKUC IMPOLECCCHI, JIC)KAIMIUC B OCHOBC ITPOMBINIJICHHOTO
MOJIYyUCHUA cepHoﬁ KHUCJIIOTBI, aMMHaKa, a TaKXXeC C(I)OpMPIpOBaHHOCTI) Hpe):[CTaBJIeHI/IfI 00 O6H_II/IX HAYYHBIX INPpUHIHUIIAX
1 OKOJOTHUYCCKUX np06neMax XUMHYCCKOT'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTerl

3.1

3.2

ChopmHupoBaHHOCTh MPEACTABICHUI O XMMHUYECKON COCTaBISAIONIEH €CTECTBEHHOHAy4YHON KapTHUHBI MHpA, POJIHU
XMMHUU B TO3HAHUM SIBIEHUH NpUpOAbI, B (HOPMUPOBAHUM MBIIIJIEHUS U KYJIBTYpPbl JIUYHOCTH, €€ (DYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHMs] MPAKTUYECKHX 3aJad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3/10pOBBIO U IIPUPOJIHOMN cpeie

ChopMupOBaHHOCTh YMEHHI KPUTHYECKH aHAJIM3UPOBATh XUMHUECKYI0 HH(POPMALMIO, MOJYyYyaeMyl H3 pPa3HbIX
HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKaIUH, ceTh IHTEpHET U ApyTrue)

3.3

34

CdopMupoBaHHOCTH YMEHUN COOIIOATH MPaBHUiIa SKOJOTHUUECKH IE€JIECO00PAa3HOTO MOBEICHUS B OBITY M TPYIOBOM
JESTEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 37J0POBbs M OKPYIKAOLIEH PUPOIHON CPEIbI

Oco3HaBaTh ONACHOCTh BO3AECWUCTBUS HA JKUBBIE OpPraHU3MbI ONPEJECIEHHBIX BEIIECTB, IIOHUMAsl CMBICI MTOKA3aTeNs
[TJK, nosicHATh Ha ImpHUMepax CrocoObl YMEHBIICHUS U NMPEAOTBPAIllEHUs] UX BPEIHOTO BO3JEHCTBUS HA OPraHHU3M
4eJIoBEKa
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3.5

C(l)OpMI/IpOBaHHOCTB YMGHI/If/’I MMPOBOAWUTL BBIYHUCJICHUA C HCIIOJB30BAHHUCM IIOHATHUA «MacCCOBad HO0JIA BCHICCTBA B
pacTBOpPE», 00BEMHBIX OTHOIIEHHH Ia30B IIpu XUMHYCCKUX PpCaAKIUAX, MACChl BCHICCTBA WU 00BéMa ra3oB IIO
HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC WU O6’béMy OOHOI'O M3 YYAaCTBYKOINHMX B PCAKIMU BCIICCTB, TCILJIOBOI'O
3(1)(beKTa PE€aKii Ha OCHOBE 3aKOHOB COXPAaHCHUA MAaCChl BEHICCTB, IPECBPAICHUSA U COXPAHCHUSA SOHEPTUU
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KVIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU
11 IIpeamer opraHuuYecKOd XUMUU: €€ BO3HUKHOBEHME, PA3BUTHE W 3HAYCHHUE B IIOJYYEHUU HOBBIX BEIIECTB U MarepuayoB. Teopus
CTPOCHUS OpraHuYecKux coenuHeHud A.M. byTiepoBa, €€ OCHOBHBIE OJIOKEHUS
12 CrpykTypHble (GOpMyIibI OpraHudeckux BemlecTB. ['omonorus, u3oMepus. XUMUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSX —
' OJIMHApHBIE U KpaTHbIE CBs3H. [IpeacraBienne o KiaccupuKaiui OpraHnIecKUX BEIIeCTB
13 Homenknatrypa opraHndeckux COEAMHEHMH (CHCTEMaTHyecKas) W TPUBUAIbHBIE HA3BAHMS Ba)KHEHUIIMX MPEACTaBUTEIEH KJaccoB
OpraHUYeCKUX BELIECTB
2 VYTI1eB01I0pOIbI
21 ANKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psin. MeTaH M 3TaH — NPOCTEHIINE IMPEICTABUTENN aJKaHOB: (pU3MUYECKHE H
' XMMHYECKHE CBOICTBA (PeaKkIuy 3aMEIIEeHUs U TOPEHHUS ), HAXOKIEHUE B MPUPOJIE, MOJIyYeHHE U PUMEHEHHE
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUN psAll. DTUICH M NPONWIEH — MPOCTEUIINEe MPEICTaBUTENN ajJKeHOB: (hU3HUecKue U
2.2 XMMHYECKHE CBOMCTBa (peaklUu TUAPUPOBAHHUSA, TaJOTCHUPOBAHUS, TMApPATALUU, OKUCICHHUS U INOJUMEPU3ALMH), MOJyYEHUE U
IIPUMEHEHUE
23 Ankanuensl: Oytamuen-1,3 u MmetunOyrtanuen-1,3: cTpoeHue, BakHEWIIME XMMHUYECKHE CBOWCTBa (peakuus MNOJMMEpH3alln).
[TonyueHnne CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psii. ALIETUIEH — MPOCTEHIINN NMpeACTaBUTENb aJKUHOB: COCTAB,
24 CTpoeHue, (hpu3nyeckre U XMMHUECKUE CBOMCTBA (peakiuy TMAPUPOBAHUS, TaIOTEHUPOBAHUS, THAPATALIUU, TOPEHUS), TOTyUYeHHE U
MIPUMEHEHNE
Apensl. benson: coctaB, cTpoeHue, pU3NUECKUE U XMMUYECKHE CBOMCTBA (PeaKkIMK raJIoreHUPOBaHUS U HUTPOBAHUS), TOJyYCHHUE U
25 npuMeHenue. Toiyosi: cocTaB, CTpoeHHE, (PU3NYECKHE W XUMHUYECKHE CBONCTBA (PEaKIMU TaJOTCHUPOBAHMS M HUTPOBAHUS),
IIOJIy4€HHE U IIpUMEHEHnEe. TOKCMUHOCTh apeHOB. ['eHeTnuecKkas CBs3b MEXIy YIVIEBOAOPOJaMH, IPUHAUICKAIIUMH K Pa3IndHbIM
KJIaccam
[Ipupoanbie UCTOUHUKH yrieBoaopoAoB. [Ipupoansiii ra3 u nomyTtHble HeQTsHbIE Ta3el. HedTh u €€ mpoucxoxaenue. CrnocoObl
2.6 nepepaboTKu HePTU: TeperoHka, KpeKHHI (TepMUYECKUH, KaranuTudeckuit), muponu3. I[IpoaykTel mepepaboTku HedTH, HUX
MIPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MpOAYKThI €ro NepepadoTKu
3 Kucnopoaconepxaniye opraHMi4ecKue COeTMHEHUS
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3.1

[IpenenpHble OTHOATOMHBIE COUPTHL. METaHON M 3TAHOI: CTPOEHHE, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA (PEAKIUU C aKTHBHBIMH
MeTaJulaMH, raJIoreHOBOI0POIaMH, TOPEHUE), TPUMEHEHHE. Bo1opoIHbIE CBSI3U MEXAY MOJIEKYJIaMU CIIMPTOB. JleficTBHE METaHOIIa U
3TaHOJIa HA OPTaHU3M 4YeloBeKa. MHOrOaTOMHBIE CIUPTHL. DTUJICHIVIMKONb W TIIHMLEPUH: CTPOCHHE, (PU3NYECKHE U XHUMHYECKHE
CBOMCTBA (B3aUMOJICHCTBHE CO LIETOYHBIMU METAJJIaMH, Ka4eCTBEHHAs! peakiiysi HA MHOIOaTOMHbIE CIUPTHI). [leiicTBrue Ha opraHu3m
yenoBeka. [[puMeHeHune riauneprta U 3TUIEHIIIUKOIIS

3.2

®deHoiI: CTpOoeHUE MOJIEKYJIbI, (PU3NYecKre U XUuMHueckue cBoiictBa. TokcuunocTs (eHomna. [Ipumenenue gpenomna
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3.4

3.5

AHBI[GI‘I/II[BI N KCTOHBI. (DOpMaJIbI[eFI/II[, afeTaJbACru: CTpOCHHUC, (1)I/I3I/I‘-IGCKI/IC U XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA K
BOCCTaHOBJICHHA, KAHECTBCHHBIC peaKHI/II/I), IIOJIYUCHHEC U IIPUMECHCHUEC

OnHOOCHOBHBIE NpesebHble KapOOHOBbIE KHCIOThl. MypaBbUHas M YKCYCHasl KUCJIOTBI: CTpPOEHME, (PU3HYECKHE M XUMHUYECKHE
CBOMCTBa (CBOICTBa, O0IIME JJIS Kjacca KUCIOT, Peakius dTepuuKaim), moxydeHue u npuMenenne. CteapuHoBast U OJICMHOBAs
KHCJIOThI KaK IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOLIEe JeicTBUE

Crnoxuble 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus cioxubeix 3¢upoB. Xupsl. ['maponus xkupos. [IpumeHenue
KUpOB. buosiornueckast poJb KUPOB

3.6

4.1

VYrneBoabl: cocTas, KiaccupuKalus yrieBoaoB (MOHO-, IU- U Toaucaxapuabl). [ moko3a — npocTelmii MOoHOcaxapu: 0COOEHHOCTH
CTPOCHUSI MOJEKYJbI, (PU3MUECKue U XMMUYECKHEe CBOWCTBa (B3ammojeictBue ¢ ruapokcunom meau(Il), okucienne aMMuadHbIM
pactBopoM okcuja cepedpa(l), BocctanoBneHue, OpoKeHUE TIIIOKO3bI), HAX0XKACHHUE B IPUPOJIE, TPUMEHEHHE, OMOIOTHYeCKas POJib.
®orocunre3. Ppykroza Kak H30Mep INOKO3bl. Kpaxman M Lemiosio3a Kak NpUpoAHble mHoiaumepbl. CTpoeHHe Kpaxmaia u
1eJUTI0NI036l. PU3NYECcKUe U XMMHYECKHE CBOMCTBA Kpaxmaiia (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJOM)

A30Tcoz[ep>i<amne OpraHn4ceCKuC COCANHCHU A

AMUHOKHUCIOTHl Kak aM(OTepHbIe OpraHuYeckue coeAuHeHus. Pu3nyecKkue M XUMHUYECKHe CBONCTBA aMMHOKHCIOT (Ha MpuMepe
mmnuHa). bruonornueckoe 3HaueHre aMMHOKHUCIIOT. [lenTu b

4.2

5.1

benku kak mpuposiHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuyHas, BTOpUYHAs U TpETUYHAsl CTPYKTypa OeaKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THPOJIN3, ACHATYpallus, KaUeCTBEHHbIE PEaKIIMU Ha OeNKu

BbICOKOMONIEKYISPHBIE COCTUHEHUS

OCHOBHBIE TIOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COETUHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLny,

cpenHsisi MoJeKyysipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH — TMOJUMEpu3auus |
TMOJINKOHJIEHCAITHS

5.2

BKCHepI/IMeHTaJ'H)HI)Ie MCTOABI U3YUCHUA BCIICCTB U HUX HpeBpameHm‘/'I: O3HAaKOMJICHHUE C 06p33HaMI/I IMPpUPOAHBIX U UCKYCCTBCHHBIX
BOJIOKOH, IIITACTMACC, KAY4YKOB. HOJ'Iy‘-ICHI/IC CUHTCTHUYCCKOI'O KaydyyKa U PC3HHEbI

11 KJIACC
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Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeopeTndyeckre OCHOBbI XUMUU

1.1

XuMU4eCKUd 37eMeHT. AToM. SIpo aromMa, M30TOMBL. DJIEKTPOHHAST 000JI0YKA. DHEPreTUYECKUe YPOBHH, MOJYPOBHU. ATOMHBIE
opburanu, s-, p-, d-anemenTbl. OCOOEHHOCTH pachpeiesieHus] JIEKTPOHOB MO OpOUTAIsIM B aTroMax 3JIEMEHTOB MEPBBIX YETHIPEX
NEPUOJIOB. DIEKTPOHHASI KOH(PUTYpalys aTOMOB

[lepuonnueckuit 3akon u Ilepuoamueckas cuctema xumuueckux anemeHToB /.M. MenneneeBa. CBsizb MEPUOAUYECKOrO 3aKOHA U
[Tepuonuueckoit cucteMbl xumuueckux semMeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOpHUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH

1.2 M3MEHEHHS CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIIECTB 110 TPYMIaM U IepuojaaM. 3Ha4eHue
MIEPUOJNYECKOI0 3aKOHA B Pa3BUTHHU HAYKU
Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BuIbl XMMHYECKOH CBsA3M (KOBaJECHTHAs HEMOJsSpHAas W TMOJIApHAs, HOHHasd,

1.3 MeTajuindeckas). MIoHbI: KaTHOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XMMHUYECKON CBSI3U (OOMEHHBIA U JIOHOPHO-
aKUenTopHsblit). BogopoaHas cBsi3b

1.4 BasientHOCTB. DnieKTpooTpULIaTeTbHOCTh. CTENEeHb OKUCIICHUS
BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA. THIBl KPUCTAIMYECKUX

1.5 pEIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT TUIA KpUCTAIIIMYECKON pem€rku. [lonaTue o gucnepcHbix cuctemax. McrunHble n
KOJUIOMIHbIE pacTBOpbl. MaccoBast 10J1s1 BEleCTBa B pacTBOpe

1.6 Knaccudukanus Heopranndecknx coeinHeHnii. HoMeHKmaTypa HeOpraHn4ecKux BeIeCTB

1.7 Xumnyeckas peakuus. Knaccupukanus XMMHUUECKHUX peakliuii B HEOPraHUYECKON U OpraHM4ecKOi XUMUU. 3aKOH COXPaHEHUsI MacChl
BELIECTB, 3aKOH COXPAaHEHUS U NIPEBPALLEHUS SJHEPTUH ITPU XUMUUECKHUX PEAKIIUAX

1.8 CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9 OOpatumble peakuuu. XUMHUECKoe paBHOBecHe. DakTophl, BIMSIOIIME HA COCTOSHHUE XMMUYeckoro paBHoBecus. I[Ipunuumn Jle
[Tarenbe

1.10 OnextponuTudeckas auccoruanus. CuibHble U cnadble 37eKTposuThl. Cpefa BOIHBIX PacTBOPOB BELIECTB: KHUCIas, HEUTpasbHas,

’ nienoyHast. Peakiiuy noHHOro ooMeHa

1.11 OKHCIUTENTbHO-BOCCTAHOBUTENIHHBIC PEAKIINU

2 Heoprannueckas xumus

Hemeramnel. [lonoxxenne HemetamioB B [lepumomnueckord cucreme xumudeckux anemeHToB J[.M. MenneneeBa m 0COOEHHOCTH

2.1 CTpoeHusi aToMOB. DHU3MUECKHE CBOHCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIoB (Ha MpHMepe KHciopona, cepbl, docdopa u
yIJIepo/ia)

29 XUMUYECKHE CBOMCTBA Ba)KHEHWIIMX HEMETAJUIOB (TajoreHoB, cepbl, a3oTa, ¢ocdopa, yriaepoga U KPeMHHs) U UX COEAMHEHUN

(OKCI/I,Z[OB, KHUCJIOpOACOACPKAINNX KUCJIOT, BOAOPOJAHBIX COGﬂHHCHHﬁ). HpI/IMeHeHI/Ie BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUIH
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Metamnsl. [Tonoxxenne meramioB B [lepuonudeckoil cucreMe xumudecknx snemeHToB .M. MenneneeBa. OcoOEHHOCTH CTPOCHUS

2.3 AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mue pusndeckrue cBoicTBa MeTamuioB. CIlaBbl METALIIOB. DIEKTPOXUMHUUYSCKHUHN Pl
HaIlpsHKEHUN METaJUIOB
24 XUMHYECKHUE CBOMCTBA BAKHEUIUX METAJIOB (HATPUM, KalWW, KadblUWW, MarHui, aJlOMUHUHN, LIMHK, XPOM, K€JI€30, ME/lb) U UX
) coequHeHmnil. O0mume cnocoObl noyueHus: MeTayuioB. [IpuMeHenre MeTaioB B ObITY U TEXHUKE
2.5 ['eHeTnyeckasi CBSI3b HEOPraHUYECKHUX BELECTB, IPUHAIICKAIUX K PA3JIMYHBIM KJIacCaM
3 XUMUSA U )KU3Hb
31 Ponb xumun B o6ecrieueHuu 3K0JI0TUYECKOMH, BHCPFSTI/I‘IeCKOfI U THILEBOM 0€3011aCHOCTH, Pa3BUTHH MEIUIUHBL. [[OHATHE O HAYYHBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKINil
[IpencraBienust 00 00X HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYeHHUS! BaXXHEHIINUX BemiecTB. UenoBeK B MUpE BEIIECTB U
3.2 MaTepUaIOB: BAKHEUININE CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIC MaTepHUalIbl, KPACKH, CTEKIJIO, KEPAMHKaA, MaTepUAIbl s
ANEKTPOHUKHU, HAHOMATepUasbl, OPTaHUYECKUE U MUHEPAIbHBIE YI00pEeHUS
33 XuMHUsT U 3/I0pOBbE YeJIOBEKa: IpaBWJIa MHCIIOJIb30BAHMS JIGKAPCTBEHHBIX IperaparoB, MpaBHiia OE30MacHOr0 HCIOJIb30BaHUS

MpermapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM KU3HU
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

e Xumus. 11 knacc. Nabpuensan O.C., Octpoymos W.T., Cnagkos C.A. AKuMoHepHoe obuecTtBo «M3aatenbcTBo «lpocseleHue»
e Xumus. 10 knacc. Nabpuensan O.C., Octpoymos W.T., Cnagkos C.A. AKuMoHepHoe obuiecTtBo «M3aatenbcTBo «lpocseleHne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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