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HOACHUTEJIBHAS 3AIIUNCKA

[Iporpamma mo XuMuM Ha ypOBHE CpeIHEro odiiero oopazoBanus pazpadboraHa
Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «OO0 obpa3zoBaHuU B
Poccuiickoit ®denepanuun», TpeOoOBaHMI K pe3ysbTaTaM OCBOCHHS (enepaabHOM
oOpa3zoBaTeIbHON mporpamMmbl cpenHero oOmero oopazoBanus (POII COO),
MpeacTaBleHHbIX B DefepanbHOM TOCYJapCTBEHHOM 00pa3oBaTENIbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpenojaBaHus ydyeOHOro mpeaMera «XUMHs» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit deaepannu, peaau3yonmx OCHOBHbIE
oOpa3oBaTeibHbIE MPOTrPaMMBbl, U OCHOBHBIX NOJIOKEHUN «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoii ®denepanun Ha nepuon ao 2025 roma» (Pacnopsixenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MNpOrpaMMbl MO XUMHUH, K OIPEAEICHUIO
oOmelt crpateruu oOyud€HHs, BOCHHMTAHHUS U PA3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yuebHoro npenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBWIIM
koHuentyanbubie mnonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIENeH,
collepKaHMsl, pe3ylabTaTOB O0OyueHHs U TpeOOBaHMH K YPOBHIO TOJArOTOBKH
BBIMTYCKHUKOB.

XuMHUYeCcKoe oOpazoBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o01ieo0pa3oBaTebHONM  OpPraHu3allid, SIBJISIETCS HEOThEMJIEMOM YacThlo  UX
obOpasoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAIOIIMM OSTallOM pealu3alu  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, NPUCYLIUX
LIEJIOCTHON CUCTEME XMMHUYECKOIo 00pa30BaHus. DTH IEHHOCTU KacaroTCsl TO3HAHUS
3aKOHOB MPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYphl Y€JIOBEKa, a
TaKXke IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/J0POBBIO U MPUPOIHON
cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOYUYaIOUIUXCS Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHUsI CpeICTBaMH y4eOHOro mpeameTra «XuMHUS», COACPKAHUE W
IOCTPOEHUE KOTOPOTO OMpPENEICHbI B MPOrpaMMe MO XUMHUHU C YYETOM CHELUPUKU
HayKd XUMHUHM, €€ 3HAYCHHs B IIO3HAaHWM NIPUPOABI U B MATEPUAIBHON JKHU3HU
o0miecTBa, a Takke C y4y€ToM OOLIMX IeNed U TNPHUHIMIIOB, XapaKTepU3YIOUIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero obimero oOpazoBaHusi B Poccuiickoii
Oenepanun.

XUMHS KaK 3JEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK HMIPAeT OCOOyK pojib B
COBPEMEHHOMW IMBHUJIM3AIUH, B CO3/IaHUHA HOBOW 0a3bl MaTepUabHOU KyIbTyphl. OHa
BHOCHT CBOH BKJaa B (OPMHUPOBAHHME PAIMOHAIBHOIO HAyYHOTO MBIIIJICHUS, B
CO37laHUE LEJIOCTHOTO MPEACTABICHHUS OO0 OKpY)KAIOIIEM MHPE KAaK O €IHHCTBE
OpUPOJBI U YEJOBEKa, KOTOpoe (opMHpyeTcss B XMMHHM Ha OCHOBE IMOHHMAHMS
BEIIECTBEHHOI'O COCTAaBa OKPYXAKOUIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXY
CTPOEHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTAMU MPUMEHEHUS.

TecHO B3auMOAEHMCTBYsSI C JAPYTMMHM €CTECTBEHHbIMM HayKaMH, XMMHS CTaja
HEOTHhEMJIEMON YacTbl0 MHPOBOM KYJIbTYPhI, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO
TpyJda U KU3HU KaKI0ro wieHa oOuiectBa. COBpeMEHHas XMMMS Kak Hayka



co3ujaTenbHas, KaK HAayKa BBICOKMX TEXHOJIOTMW HalpaBiI€HA Ha PELICHUE
r00adbHBIX NPOOJEM  YCTOWYMBOIO PAa3BUTHS UYEJIOBEYECTBA —  CHIPHEBOM,
SHEPIreTUYECKOM, MUIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPAaHbI 3J0POBbSL.

B cooTrBercTBUM ¢ O0OmMMMHU UEISIMH M MPUHIMIAMH CPEIHETO OOIIEero
oOpazoBanus cojaepkanue mnpeamera «Xumus» (10—-11 xmaccel, 6a30BbI YyPOBEHB
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJaromuxcs, HeoOXOAUMYIO UM JJIsl BRIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, TIPOJIOJKEHUST 00pa30BaHUsl B PA3IMUHBIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocrapisitoniuMu ipeiMeTa  «XUMUS»  SBISIIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumusi» U «OOm@ass U HEOpPraHWYECKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICpP>KaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU U3 OOIIeH XUMUM) U
oprannueckoir xumuu. dopmMupoBaHUWE JaHHOW CHUCTEMbl 3HAHUW TPU HU3YUCHUU
npeaMeTa 00ecreurnBaeT BOBMOKHOCTh PACCMOTPEHHS BCETO MHOTO0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATHM, 3aKOHOB ¥ TEOPUN XUMUHU.

Crpykrypa conaepkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHuueckas Xumus» copMupoBaHa B TporpaMMe IO XMMHHW Ha OCHOBE
CUCTEMHOr0 TOAXO0Jla K U3YYEeHHI0 Y4YyeOHOTo MaTepuaia u  oOyCJOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoil XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHUS OPraHWYECKUX COEIUHEHHI, a TAaKK€ Ha YpOBHE
CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX MPEACTABICHUIN O CTpOEeHHUH BeliecTB. CBeaeHus
00 u3ydaeMblX B Kypce BEIIecTBaxX JAlOTCSd B Pa3BUTHH — OT YIJIEBOJOPOAOB [0
CIIOKHBIX OHMOJIOTMYECKH AKTHBHBIX COCJIMHEHUH. B Kypce opraHmdyeckol XUMHHU
MOJIY4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
NEpBOHAYAIbHBIC TMPEACTABICHUS O XHUMHYECKOW CBS3M, KIaCCU(UKAIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOM
peaKkiuu.

I[loq HOBBIM yIJIOM 3peHHsT B TMpeaMere «XuMHs» 0a30BOro yYpOBHS
paccMaTpuUBaeTCsi M3YUYEHHbIH Ha YpPOBHE OCHOBHOrO o0Ouiero oOpa3oBaHUs
TEOpETUYECKU MaTepuan U (HAaKTOJOTHUYECKHE CBEICHHUS O BEIIeCTBaX U
XUMHYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u HeopraHumdeckas
XAMHS» 00YyJaromuMcsl TPEJIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAauCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOHOJIOTMYECKUX MO3ULUMT,
riyOo’)ke TOHSATh HCTOPUYECKOE U3MEHEHHWEe (YHKIUHA OTOro 3akoHa — OT
00001IaroIIe 10 OOBSICHSIONMICH U POTHOZUPYIOIICH.

Ennnas cucremMa 3HaHMM O BaXHEHIIHUX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHECHHUM, a TaKXKE€ O XMMHUUYECKUX PEAKIHUAX, UX CYUHOCTH M
3aKOHOMEPHOCTAX MPOTEKaHUA JomnonHsaercs B Kypcax 10 u 11 xkimaccoB anementamu
COAEPKaHUsI, UMEIOIINMHU KYJIbTYPOJIOTMUYECKUN W MPUKIATHOW XaApaKTep. DTH



3HaHUSl CIOCOOCTBYIOT TMOHHMMAHHWIO B3aUMOCBSI3M XMMHHM C JPYTMMH HayKaMu,
PACKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUUYECKOU JESATEIIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOpPUECTBA B 00JACTU TEOPUU U
MPAKTUYECKUX MNPWIOKEHUNW XUMHH, MOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKH OCMBICIIMBATH UHPOPMAITUIO U MPUMEHSTh €€ JJIsl TOMOJIHCHUSI 3HAHUH,
pEIICHUS] MHTEIUNICKTYaJbHbIX U HKCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a7ay. B
LIEJIOM COJIep’KaHue Yy4eOHOro mnpeamera «XUMHs» JTaHHOTO YPOBHS H3Yy4YCHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHHME Yy OOYYAIOUIUXCS MUPOBO33PEHUYECKONW OCHOBBI
Ui ToHMMaHusg (uwiocopckux wHie, TakuX Kak: MaTepuajbHOE E€IUHCTBO
HEOPTraHUYECKOTO W OPTaHUYECKOro MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOCHHMEM, MO3HABAEMOCTh MPUPOJIHBIX SBJICHUNA MYTEM SKCIIEPUMEHTA
U PpCIICHHs] TMPOTUBOPEUYUN MEXKIY HOBBIMH (akTamMu H TEOPETUUECKUMU
NPEeANOCHhIIIKAMHU, OCO3HAHUE POJM XUMHUU B PEIICHUU DKOJOTHMYECKUX MpobiieM, a
TaKkke TMpoOJieM cOepeKeHUs IHEPreTHYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TE€XHOJIOTUH U MaTEepHUaJIoB.

B nnane pemieHuss 3a7ad  BOCHMUTAHMS, Pa3BUTHS W COLMAIM3AIUU
oOydJaromuxcs TMPUHATBIE TPOrpaMMON MO XUMHHU TIOAXOABI K OMNPEACICHUIO
COJICpKaHMs W TOCTPOCHUS MpeaMeTa MpeAycMaTpuBalOT  (HOpMUPOBAHUE
YHUBEPCAJIbHBIX yU4E€OHBIX NEUCTBUM, UMEIOMMX 0a30BO€ 3HAYEHUE JIJISl Pa3IMYHBIX
BUJIOB JCSATENBHOCTU: PpEIIEHUA TMpoOdiieM, TIOWCKa, aHaiau3a ©u o0paboTku
uHbOpMAIKM, HEOOXOAMMBIX M1 MPUOOPETEHHs] ONbITa NPAKTHYECKON U
UCCIIEN0BATEIBCKON IEATEIIBHOCTH, 3aHUMAOIIE BA)KHOE MECTO B IO3HAHUHN XUMUHU.

B npakTtuke npenoiaBaHusi XMMUU KaKk HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, TaK U Ha ypOBHE CpeAaHEero oOiero oOpa3oBaHusl, PU OIpeeICHUN
COJIEpKATENIbHOM XapaKTEePUCTUKH LEJNEH M3yUeHHUs NPeAMETa HANpPaBICHUEM

NEPBOCTENICHHON 3HAYMMOCTH TPAJAMIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB

XUMHYECKOM HAayKd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
NEATENIbHOCTU YeJI0OBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. C

METOJIUYECKOM TOYKH 3PECHUSI TAKOU MOJAXOJ K ONPEHCIICHUIO LIEJIEN U3y4eHUs
MIPEIMETA SBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHo HaHHOW TOYKE 3pEHUS TJIABHBIMU LEISMH H3YYECHHUS IpeameTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopMHpOBaHWE CHCTEMBl XHMHYCCKHX  3HAHUHW  KaK  BaKHEHIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM
JeXKaT KIIIOYEBbIE TMOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XHUMHH,
OCBOCHHE $3bIKa HAYKH, YCBOCHME W ITIOHMMAHHUE CYIIHOCTH JOCTYIHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOPHEH WX
Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHWE W PA3BUTHUE NPEACTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BEILECTB U XMMUYECKUX PEAKINi, HEOOXOAUMBIX JJIsl MPUOOPETEHUsI YMEHUI



OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMUUYECKUX SIBIICHUN, UMEIOIUX MECTO
B IIPUPOJIE, B IIPAKTUYCCKON U ITIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM  XHMHUYECKOIO0  3KCHEPUMEHTa,  COOJIOJEHUEM  IPaBUI
0e301acHoOro ooparnieHus ¢ BeIeCTBaAMHU.

Hapsany ¢ stuMm, copepxareinbHas XapakTEpUCTUKA LEJIEHd U 3a1ad U3Y4YCHUS
IpeaMeTa B MpOrpaMMe 110 XMMHUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMH B CHUCTEME cpeaHero ooOmiero oOpaszoBanus. CerogHs B
MPEenoJaBaHud XUMHM B OOJbIIEH CTENeHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE CoJiep KaHusl 00y4YeHHsI, ODUEHTUPOBAHHOW HA MOJATOTOBKY BBITYCKHHKA
o011eo0pa3oBaTeNbHON  OpraHu3allMM, BIAJACIONIEr0 HE Ha0OpoM 3HAHUM, a
(YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHM U YMEHUSIMU aKTHUBHOI'O
IIOJIy4eHUsI 3HAHUW W [PUMEHEHUsS UX B PEANbHOM JKU3HU Ui PELICHUS
IIPAKTUYECKUX 3a]1a4.

B cBsA3u ¢ 3TUM npu u3ydeHuu rnpeamera «XuMus» TOMUHUPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TAKKE LS U 3a]]a4H, KaK:

afanTaius 0oOyJarouuxcsi K YCIOBUSAM JUHAMUYHO PAa3BUBAIOMIETOCS MUDA,
dbopmMupoBaHue VUHTEJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIILBHOMY MPHUHATHIO TPAMOTHBIX
pelIeHNN B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsX, CBA3AHHBIX C BEIICCTBAMHU U HX
[IPUMEHEHHEM;

(GopmupoBaHue y  oOydalOIUMXCS ~ KJIIOUYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HWMEIIINX YHUBEPCAIBHOE 3HAYCHHUE Ul PA3JIMYHBIX BHUJIOB
JESITeIbHOCTU: pelIeHus MpoOseM, MOMCKa, aHanu3a U oO0paboTKu MH(popMaIui,
HEOOXOAMMBIX Ul IPUOOPETEHUS OMbITa EATEIbHOCTH, KOTOpask 3aHUMAET Ba)XKHOE
MECTO B IIO3HAHMM XHMMHUHM, a TAKXKE U1 OLUEHKM C IO3ULHUH DKOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUECKUX MPOLIECCOB HA OPraHU3M
YeJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE II03HABATCIBHBIX WHTEPECOB, HMHTECIUIEKTYAJIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH O00y4aromMXCcs: CIIOCOOHOCTH CAMOCTOATEIBHO NMPUOOPETAaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBHM C XKU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHbIE TEXHOJOTHM JUIsl MOMCKAa M aHajau3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMM XUMUYECKOTO COACPKAHMS;

(dopMupoBaHuEe U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHNS, HaOII0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHWU M TPOBEACHUU XUMHUYECKOTO
JKCIIEpPUMEHTA;

BOCITUTAHUE y 00ydaromuxcsi yOSKIEHHOCTH B TYMaHUCTUYECKON HAMIPaBICHHOCTH
XUMUU, €€ BaXKHOW pOJIM B PEUIEHUH I100aJIbHBIX TPOOJIEM pallMOHAIBLHOTO
MIPUPOAOTIOIBL30BAHHUS, ITOMTOTHEHHS SHEPIreTUUYECKUX PECYPCOB U COXPAaHECHUS
MIPUPOJIHOTO PABHOBECHUSI, OCO3HAHUS HEOOXOAMMOCTHU OEPEHKHOTO OTHOIICHUS K
pupoae



OTHOIICHUA K IPpUPOAC U CBOCMY 3IJ0POBbBIO, a4 TAKIKC HpI/IO6peTCHI/I$I OIIbITa HCIOJb30BaHUA
IMOJIYYCHHBIX 3HAaHUU Mg MIPUHATHA TPaMOTHBIX pemeHHﬁ B CHUTyallusX, CBA3AHHBIX C
XUMHUYCCKUMMU ABJIICHHUSIMU.

B ydeOHOM maHe cpemHero oOmero oOpa3oBaHUsl MpeaMeT «XHMHs» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeﬂMeTHOﬁ O6HaCTI/I «ECTGCTBGHHO-Hay‘IHBIe MpEeaAMCETBD).

OOriee 4KCI0 YacoB, OTBEACHHBIX U M3YYCHHsI XMMHH, Ha 0a30BOM YPOBHE CpPEIHErO
obrrero obpasoBanus, cocrabisieT 68 vacos: B 10 kiacce — 34 yaca (1 gacs Heznenio), B 11 kimacce

— 34 gaca (1 yac B HeeNIO).



COLAEPXAHUE ObYUYEHUA10 KITACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

[Ipenmer opraHM4ecKOM XUMHH: €€ BO3HUKHOBCHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYeHHUM HOBBIX BELIECTB M MarepuajoB. Teopus CTPOECHUS OpPraHUYECKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHBIE TMosIOkKeHUS. CTPYKTypHBbIE (HOPMYIIbI
opraHudeckux BeulecTB. ['oMonorus, nsoMmepus. XuUMUYECKas CBSI3b B OPraHUYECKUX
COEJIMHEHUSAX — OJJUHAPHbBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukanuu opraHudyeckux BemniecTB. HomenkiaTypa
OpraHMYeCcKUX COEIMHEHMH (cucTeMaTudeckas) W TpUBHAJIbHBIE Ha3BaHUs
BaXXHEHIIMX NIPEICTaBUTENIeH KIIaCCOB OPraHUYECKUX BEUIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMsS] BEIIECTB M MX NPEBPALLCHUN:
O3HAaKOMJIEHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHMYECKHMX BEIECTB, HAOJIIOACHHUE U OINHCAHHE
JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILIEHUI0O OPraHUYeCKUX BEUIECTB IMpH
HarpeBaHuu (IU1aBjieHHe, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. MertaH u 3TaH —
OPOCTEHIINE TMPEACTAaBUTENM AJIKAHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHMsT M TOpPEHHs), HAXO0XJACHHWE B MpPHUpPOJE, IOJydyeHHE WU
IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHUE, T'OMOJIOTHMUECKUI psAl. DTWIEH W NPONUIEH —
OPOCTEHIINE TPEACTAaBUTENM AJIKEHOB: (U3NYECKME U XHUMHUYECKHE CBOMCTBa
(peakuuy  TUAPUPOBAHUS, TAJOICHUPOBAHWSA, THApaTalUd, OKHCIEHHA U
NOJIMMEPHU3aLIiN ), ITOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmetunoOyraaueH-1,3. cTpoeHHE, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuusi mnonumepusanuu). [lonyueHue CHHTETHYECKOTO
Kay4yKa U pE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psAl. ALIETHIEH —
OPOCTEHIINK  MpenCcTaBUTENb AalKUHOB: COCTaB, CTpPOEHHE, (U3HUecKue U
XUMHYECKUE CBOMCTBA (peakUuu THAPUPOBAHMS, TAJOT€HUPOBAHUS, TUApATaLUU,
rOpeHus), NOJyYeHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3mueckue M XHUMHUYECKHE CBOWCTBA
(peakuuu rajJoreHUpOBaHUS W HUTPOBAHUsA), MOJYYEHHE W NpHUMEHEHHe. 1o.yon:
cocmas, cmpoenue, usuvecKue u Xumuyeckue ceoucmaa (peakyuu 2ai02eHuposaHus
U HUMpPOBaHus), nonyyexue u npumeHnenue. TOKCUYHOCTb apeHOB. l'eHeTnueckas
CBSI3b MEXJy YIJI€BOJIOPOJAMH, IPUHAIIEKANTUMU K PA3IUYHBIM KJIACCAM.



IIpuponHble HMCTOYHUKU yrieBOAOpoAoB. IlpupoaHbli ra3 W IOIYTHBIE
HepTanble ra3pl. Hedtp u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TEPMHYECKHH, KaTaJuTU4YeCcKuil), mnupoaus. I[IpogykTsl
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBbIN
yroJib U MPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3yYEHMS BEUIECTB M WX MPEBpAIlCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMH IJIACTMACC, KaydyKOB U pe3uHbl, kojuiekuuu «Hedto» u
«Yrosp», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPONOB M TaJOr€HOIPOU3BOIHBIX,
MPOBE/ICHUE MPAKTUYECKON PaOOTHI: MOIYyYEHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBAa WM MPOJYKTa PEAKIUHU MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIUH).

Kucsopoaconep:kammue oprannyeckue coelMHeHUsI

[IpenenbHble OAHOATOMHBIE CHUPTHL. METAaHOA U JTaHOI:  CTPOECHHUE,
bu3nMdYeckue W XUMHYECKHE CBOMCTBa (peakiuud ¢ AaKTHUBHBIMU METaJUIaMH,
rajJoreHOBOJAOPOJIaMH, TOpEHUE), TMpUMEHEHUE. BoaopoaHble CBSI3U  MEXAY
MOJIEKYyJIaMU CIUPTOB. JlelicTBME METaHOJIa U 3TaHOJIAa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbBIC CIIUPTHI. DTWICHTJIUKOJb U TIUIEPUH: CTpOeHUe, puznueckue
U XUMHYECKHE CBOWCTBA (B3aMMOJEWCTBUE CO IIEJTOYHBIMH  METAJJIAMH,
KaueCTBEHHAss pEaKlWsg Ha MHOTOATOMHBIE CHOUPTHI). /[lelicTBME Ha OpraHu3M
yesnoBeka. [IpumeHeHue riauueprsa u STUIICHTJIMKOJIS.

@deHoJ: CTPOEHHWE MOJEKYJbl, (U3MYECKUe M XUMHYECKHEe CBOICTBa.
Tokcuunocts denona. [Ipumenenue penona.

Anbaerunsl u kemownsi. QopManIbIAeTHl, alleTalbIETHI: CTPOCHHE, (HU3NUECKUE
U XMMHYECKHE CBOMCTBA (PEAKUMH OKHUCJIEHUS U BOCCTAHOBJIICHHS, KAUYECTBEHHbBIC
peaKkium), NOJIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpee/bHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHas
KHUCIIOTBI: CTpOeHHE, (U3MUECKHEe U XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KHUCIIOT, peakius sTepudukanum), nolydeHne u npuMmenenne. CTeapuHoBas U
OJIEMHOBAsI KUCTOTHI KaK IMPEJACTABUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnosxxnble 2¢upbl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MAPONIH3 CIOXKHBIX
apupoB. Kupwl. I'mmponus xupos. [Ipumenenue xupoB. buomormueckas poib

AKUPOB.
VYreBoasl: cocTaB, KiaccuUKaIus yrieBoaoB (MOHO-, TU- U TOJIHCAXapUIbI).
I'moko3a — mpoctemnii MOHOcaxapuJ: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbL,

dusznueckre U XUMUYECKHE CBOMCTBa (B3ammoaeiictBue ¢ ruapokcumaoM meau(Il),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBiIeHUE, OpOKEHHE
[JIIOKO3bl), HAxXOXJEHHWE B NPUPOJE, MPUMEHEHHE, OuoJoruueckas  poJib.
®otocuHTe3. pyKTO3a KaK M30MEP TIIHOKO3BL.



Kpaxman u memnrono3a kak MOpupoaHble moiumepbl. CTpoeHHe Kpaxmaia u
neuoao3bl.  Du3nYeckrue U XUMHUYECKHE CBOMCTBAa Kpaxmaina (THUAPOJIu3,
KaueCTBEHHAs PEaKIUsl C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOJbl H3yYEeHHS BEHIECTB U WX IPEBpalICHUN:
MpoOBeJIcHNEe, HAOIIOJICHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKHUCJIEHUE STaHOJa
okcugoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBHE TJHUIEPUHA C
ruapokcugom meau(ll)), ampaerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u runpoxcumom wmenu(Il), B3aumMonelcTBue Kpaxmaiaa C HOJOM),
POBEICHUE MTPAKTUYECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOUW KUCIIOTHI.

PacuétHnlie 3agaun.

Boluncnenuss 1o ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 0O0BEMa,
KOJMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUH MO HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUH).

A3oTcoepxKaniue OpraHndecKue COeIMHCHUS.

AMMHOKHUCIIOTBI KaKk amM(pOTEpHBbIC OpraHUYECKUE COoeIUHCHUS. Du3nueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (HAa TmipuMepe TIiuiuHa). buomorundeckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpuUpoOAHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAST U TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAllMsl, KaYeCTBEHHBIE PEaKI[UU Ha OEIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHS BEUIECTB M HUX [PEBPAILCHUMN:
HAOJIIO/ICHNE W OMHMCAHHE JEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OeNKOB Mpu
HarpeBaHUMU, IBETHBIE PEAKIIUU OEJIKOB.

BricokomoJieKkyJIsIpHbIE COCAUHECHUSA

OCHOBHbIE TIOHSTHUSA XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEpHU3AlUU, CPEOHSS MOJICKYJsIpHas
macca. OCHOBHbIE METOABl CHUHTE3a BBICOKOMOJICKYJISIPDHBIX COEOUHEHUN —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX MPEeBpallCHUN:
O3HaKOMJICHHE ¢ 00OpasiamMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMETHBIX CBSI3€M MPU U3YYECHUU OPTraHUYECKON XuMuu B 10
KJIacCe€ OCYILIECTBISIETCA YEpe3 HMCMOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W TOHSITUMU, SIBISIONIUXCS CUCTEMHBIMU JJISI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: SBICHUE, HAy4YHbIH (aKT, THIIOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, KilacCcU(UKalus, NEPUOJAUYHOCTb, HAOIIOJCHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICJIMPOBAHUE.



dwuszmka: MaTepus, DOHEPrusi, Mmacca, aToOM, OJJIEKTPOH,  MOJIEKYJa,
DHEPreTUYECKUN YPOBEHB, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(du3nUecKre BEIMYNHBI ¥ €IMHULIBI UX U3MEPCHHUS.

buonorusi: knetka, opraHusMm, Ouochepa, 0OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTE3, OHMONOTMYECKHM AaKTHBHBIC BemlecTBAa (OCNKH, YIIEBOIBI, KHPBI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HCKOMAEeMbIE, TOILIHBO,
PECYpCHI.

TexHOMOTus: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIlMOHAIEHOTO TTUTAHUS, MOIOIIIHE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHUYECKHE TMpemapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNUYECKAS XUMUSA
TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKHUH d7eMEeHT. AToM. SIpo aroma, U30TOIbI. DJNEKTPOHHAsE 000J0UKa.
DHepreTUYeckre ypOBHH, MOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHI.
OcobeHHOCTH paclpeiesieHrsT JICKTPOHOB IO OpOWTAIIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIICKTPOHHAS KOHPUTYpalUsi aTOMOB.

[Tepuonnueckuii 3akoH u llepuoguueckas cucremMa XMMUUYECKUX 3JIEMEHTOB /l.
. MengeneeBa. CBs3p mnepuoguueckoro 3akoHa u Ilepuoamveckoid cUCTEMBI
xumuueckux syiemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOICTB XMMHYECKHUX JJIEMEHTOB U
o0pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIIECTB 10 IPpyIIaM U nepuogam. 3HaueHue
NIEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBsi3b. BuAbl XHMHYECKON  CBS3H
(koBaJEHTHAsl HEMOJISIpHAs W TOJISIpHAs, WOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJCHTHOH XUMHUYECKOW CBs3M (OOMEHHBIM H  JIOHOPHO-
aKkuenTopHblil). BopoponHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb okucneHus. MoHbI: KATHOHBI U @aHHOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSHCTBA
cocTaBa BeUIECTBAa. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTBA
BEILIECTB OT TUIA KPUCTATIINYECKON PEIETKHU.

[TonaTne 0 nucnepcHbIXx cucTteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s BELIEeCTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEUHECHUMU. Homenxkiarypa
HEOPraHWYECKUX BeleCTB. ['eHeTnueckass CBsI3b HEOPraHWMYECKUX BEIIECTB,
MPUHAIEKAIIUX K PA3IUYHBIM KJIaCCaM.



Xumunueckas — peaknusa.  Kimaccudpukanus — XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM U OPTaHMYECKON XMMHUU. 3aKOH COXPAaHEHHSI MACChI BEIIECTB, 3aKOH
COXpPAHEHHUS U MPEBPAILLICHUS YHEPTUU NIPU XUMUUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTbh OT pa3iuyHbIX (akTopoB. OOpaTtumble
peakuuu. XuMUYeCKoe paBHOBecue. MaKTOphl, BIHUAKOIIME HA COCTOSIHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponauTnyeckas aucconuanus. CuibHble U cinabble daeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpAJIbHAS, IIEIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCMEpUMEHTAIbHBIE METOJIbl M3yYE€HUsS BEIIECTB MU WX NPEBPAILLCHUN:
neMoHcTpanus Tabnui «llepuoguueckas cuctema xumMuueckux anemeHtoB [, U.
MenneneeBay, H3ydeHUE MOJIeNIed KPUCTAUIMUECKUX PEHIETOK, HAONIIOJACHUE W
OMHUCaHUE JEMOHCTPAIIMOHHBIX M JJA0OOPATOPHBIX OIBITOB (Pa3JIOKEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUH KaTaJIU3aTOpa, ONPECICHUE CPEbl PACTBOPOB BEILIECTB C
MIOMOIIbI0 YHUBEPCAIBHOTO HWHAMKATOpA, PEaKIMd MOHHOTO OOMeEHa), MPOBEJCHUE
paKTUUeCKON paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkIum».

PacuétHrie 3agaun.

Pacu€Ttel 1O  ypaBHEHUSIM XHUMHUYECKUX pEaKUUd, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUYETHI, pACUETHI C UCIIOJIB30BAHUEM IOHATHUS «MacCOBAsl JOJIS
BEILECTBA.

Heopranuuyeckast xumMus

Hemeramnel. I[lonoxxenue HemeramuioB B [lepruonnueckoil cucreMe XUMHUYECKHAX
anementoB J[. M. MenzaeneeBa m OCOOEHHOCTHM CTpPOEHHS aTOMOB. Duznyeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJLIOB (Ha IMpUMEpEe KHCIOPOJAa, CEPBI,
docdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaXHEWIIMX HEMETAJIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yraeposa u KpeMHUs) U UX COSAUHEHUMN (OKCHUIOB, KUCIOPOCOIEPKAIINX
KHCJIOT, BOJOPOJHBIX COETUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCUHECHUH.

Mertamisl. Ilonoxenue meraimoB B llepuoanueckoll cucteMe XHMHUYECKUX
anemeHToB J[. M. MenneneeBa. OCOOGHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JOUYEK
atoMoB MeTaiioB. OOmue ¢usnyeckue cBoicTBa MeTamioB. CIUiaBel METAIIIOB.
DNEKTPOXUMUYECKUH Psij HANPSXKEHU METaJIOB.

XWUMHUYECKHE CBOMCTBA BaXKHEWUIIMX META/UIOB (HATPUM, Kalui, KaJblIHUM,
MarHui, aJlFOMUHUN, [IMHK, XPOM, JKeJIe30, ME/lb) U UX COCTMHEHUH.

OO6mme crmocoObl MmonydeHus: MeTaiuioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

OKCINIEPUMEHTANIBHBIE METOAbl HW3YYCHHUs BEIIECTB M UX IPEBPAILLCHUM:
M3yueHHUE KoJuleKuuu «MeTaluibl M CIUIaBbl», OOpa3llOB HEMETAUIOB, peElICHUE
AKCHEPUMEHTAIBHBIX 33/1a4, HAOJIIOJEHUE U ONMCAHUE JIEMOHCTPALIMOHHBIX U



7a00paTOPHBIX ONBITOB (B3aMMOJEHCTBHE TUAPOKCHA AJIOMUHUS C PacTBOpaMHU
KHCJIOT U LEeJ04Yel, KaYECTBEHHbIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHble 3anauu.

Pacuéthl Macchl BemiecTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU OOBEMY OJIHOTO M3 YYACTBYIOUIMX B pEaKIMU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOJYKTOB PEAKIUH, €CIU OJHO U3
BEILIECTB UMEET MPUMECH.

XuMus ¥ )KU3Hb

Ponp xumum B oOecrieyeHUWH SKOJOTUYECKOW, SHEPreTUYECKOW W TMHUIIEBOU
0e30MacHOCTH, pPa3BUTUM MeAuUUHBL. [loHSATHE O HayyHBIX METOAaX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIU.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO MOJTyYeHUs
Ba)KHEUILINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MAaTEpUANIOB: BaXKHEWILINWE CTPOUTEIbHbBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuasbl, KPaCKH, CTEKJIO0, KEpaMUKa, MaTepUabl
JUTSL DJIEKTPOHUKHU, HAHOMATEpHUaibl, OpraHUYECKUe U MUHEPAJIbHbBIE YI0OPEHHUS.

XUMHUSL W 3I0pOBbE YEJOBEKAa: MpaBWia MCIOJb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuja 0€30MaCHOTO MCIOJIb30BAHUS IMpEnapaToB OBITOBOM XMMHUHU B
NOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MexnpeMEeTHbIX CBSA3EeH MpU U3YyUEHUH OOIIEeH U HeOpraHUYECKOM
XxUMHUH B 11 Kiacce ocyuiecTBiseTcs yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAy4HBIX IIOHATUN, TaK U IOHATUH, SBJISIOIIUXCA CHUCTEMHBIMU JUIA OTHEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTeCTBEHHO-Hay4yHbIE IOHSATHUS: HAaydHbIM (hakT, rumoresa, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCUPUKaLuUs, NEpPUOAUYHOCTb, HAOJIIOJIEHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®usuka: Marepus, dHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAaKTUBHOCTb, MOJIEKYJIa, YHEPIEeTUYECKUNA YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHME BELIeCTBA, (hU3MUECKHUE BEIMYUHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kimerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, TOJIE3HBIE HCKOMaeMble, TOIIMBO,
pecypchl.

TexHomorus: XUMHYECKasi IPOMBIIUIEHHOCTb, METAJLIYPrUs, IPOU3BOJACTBO
CTPOUTEIIBHBIX MAaTEpUaOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, IHUIIEBAs
IIPOMBIIIJIEHHOCTb, (dapmanieBTHYECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETMYECKUX IPENaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHasoB,
ANEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOT M H.



IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNWNA
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATHI
OI'OC COO ycranaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS

oOydJarolmuMucs MpOrpaMM  CpeAHero o0mero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeJMETHbIM H  MNpeaAMeTHbIM). HayuHo-meToAMYEeCKONW OCHOBOW  Jis
pa3paboTKU IUIAaHUPYEMBIX PpE3yJbTaTOB OCBOEHHUS NPOrpaMM CpPEIHEro OOILEero
00pa3oBaHus SIBISETCA CUCTEMHO-ACSTEIbHOCTHBIN MOIXO0.

B COOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMHCS POCCUMCKOW TPaKJAHCKOW HUJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH U CAMOOIIPEAEIICHUIO;

HaJIU4Yre MOTHBALUUA K OOYUYCHUIO;

I[eJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHM JMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M HCTOPUUYECKUX TPAIUIIMK 6a30BO HAYKU XUMUH;

TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMHU 1EITOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTH
L[EJIX U CTPOUTH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE peE3ynbTaTbl OCBOEHUS Ipeamera «XUMHsS» JOCTUTAKOTCA B
€AMHCTBE Y4eOHOM W BOCIUTATEIbHOM JESATENIBHOCTH B COOTBETCTBUHM C
I'YMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U
ujealaMi POCCUICKOTO IPaKJaHCKOTO O0IIECTBa, MPUHATHIMU B O0IIECTBE HOPMaMHU
U TpaBUJaMU  TIOBEJICHUS, CIIOCOOCTBYIOUIMMHU TIpOllecCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCS.

JInyHOCTHBIE  pe3ysbTAaTBl OCBOCHMUS  IpeaMeTa «XHUMHUS»  OTPAXkKaroT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JEATEIHLHOCTH
oOydJarommxcs MO0 pealn3aliy MPUHITBIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIE B
YaCTH:

1) rpaxaaHCKOro0 BOCIIMTAHMS:

OCO3HaHMs OOYYarONIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OO0S3aHHOCTEM,
YBAXXEHUS K 3aKOHY U IPABOIIOPAJIKY;

NPEACTABICHNUS O COLNMAJIBbHBIX HOPMax M NPaBWIAX MEXJIMYHOCTHBIX
OTHOILIEHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOM NEATENbHOCTU MPU CO3AAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMIOJHEHUH XUMUYECKHUX
JKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh ¥ TPUHAMATh MOTHUBBI, HaMEpPEHUsS, JIOTUKY H
apryMEHTBI IPYTUX MPH aHAIA3E PA3IMYHBIX BUIOB YI€OHOH JESITEIHHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIICHHWS K HCTOPUYECKOMY H HAYYHOMY HACIEIUIO
OTE€YECTBCHHOM XUMUM,

yBOXCHUS K IMPOIECCY TBOPYECTBA B O0OJIACTH TEOPUHM W MPAKTHYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHMS TOT'0, YTO JOCTHDKCHHSI HAyKH €CTh pPE3yJbTaT
JUIMTCITLHBIX ~ HAOJNIOJACHHWM,  KPOIMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TTOWCKOB,
MMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHKOB,;

WHTEpPECca U MO3HABATEILHBIX MOTHUBOB B TOJIYYCHHH M ITOCIICIYIONIEM aHAIHM3E
UH(POPMAIIMH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTCUECTBCHHOW XUMUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSA:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBA3AHHBIC C XUMHYCCKUMU SBJICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PCIICHHS, OPHCHTHPYSICh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJCHHE W TIOCTYNKH CBOUX TOBApHINCH C
MO3UIMH HPABCTBCHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE IIOCJICACTBHH OSTHUX
IOCTYITKOB;

4) opMHpOBAHHUS KYJIbTYPbI 310POBbS:

MOHUMAaHMUsI  IIEHHOCTeW 370poBoro u  0Oe3omacHoro oOpasza  KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOroicHUsT TpaBu  0e30mMacHOTO oOOpalleHuss ¢ BelecTBaMu B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAECATEIBLHOCTH;

MOHUMAHMUsI [IEHHOCTH TMPaBWI  HHIMBUAYAIBHOTO H  KOJUJICKTHBHOTO
0€30I1acCHOT0 TIOBEACHHUS B CUTYAIMAX, YIPOXKAIOIINX 30POBbIO U KU3HH JIFO/ICH;

OCO3HAHUS TOCIEICTBUI W HEMPUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOIICHHS
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS);

5) TPy/10BOT0 BOCTIMTAHMSA:

KOMMYHHKATHBHOMN KOMITETEHTHOCTH B yueOHO-HCCIeI0BATEIbCKON
NEeATEeIILHOCTH, OOIIECTBEHHO IOJIC3HOM, TBOPUYECKON 1 APYTUX BUIAX ACATESILHOCTH;

YCTAaHOBKHM Ha aKTHBHOE yYaCTHE B PEIICHUHU MPAKTUICCKUX 3a]1a4 COIMAIBHON
HaIpPaBJIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

UHTEpECa K MPAKTHICCKOMY H3YUYCHHUIO MPOGECCHil pa3IndHOTO POJia, B TOM
YHUCJIe HA OCHOBE MIPUMEHCHMS ITPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYAY, JIOAIM TpyJa M pe3ylbTaTaM TPYIOBOW JEATCIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYaTbHON TPaeKTOPUHU
oOpa3oBanus, Oyaymiel mpodeccuu U peaanu3aii COOCTBEHHBIX KU3HCHHBIX IIAHOB
C y4€TOM JHMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB U
MoTpeOHOCTEH 00IIEeCTBA;



6) 3K0JI0rH4ecKOro BOCIUTAHUS:

AKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOLIEHUS K MPUPOJIe, KaK HCTOYHUKY
CyILIECTBOBAHHUs )KM3HU HA 3€MIIE;

MOHUMAaHUSl TJIO0AJIBHOIO XapakTepa »JKOJOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE IPUPOJHON U COLMATILHOM CpEBI;

OCO3HAHMS HEOOXOJUMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUU JJI pELICHUS
BOITPOCOB PALMOHAIIBHOTO ITPUPOIONIOIB30BAHUS;

AKTUBHOI'O HEIPHUATUS AECUCTBUN, IPUHOCALIUX BPEL OKPYXKAIOIIEH IPUPOIHOU
cpele, yMEHHUS MPOTHO3UPOBATH HEOJArONMPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILLATh HX;

HaJU4MUs Pa3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYJIbTYpHI,
OMbITa NEATEIBHOCTH YKOJOTMUYECKON HAIIPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMU B [0O3HABATEJIbHONW, KOMMYHUKATUBHON U COLIMAJIILHOM MpPaKTUKE, CIIOCOOHOCTU
U YMEHHUS aKTUBHO IIPOTUBOCTOSTH UACOJIOTUU XeMopoOuu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHUSI:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUS CHeUU(PUKH XUMUUM KaK HayKH, OCO3HaHUsi e poilu B
GopMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUHM LEITOCTHOTO
IpEJCTaBIEHUsI 00 OKpYyXKarollleM MHpEe Kak O €IUHCTBE IPHUPOJbI U YelOBEKa, B
[O3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEW M pelIeHHH MpoOJeM COXpaHEHUs
IIPUPOJHOIO PABHOBECUS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XUMMHU JJI1 COBPEMEHHOW IIUBUIIN3ALINHN:
B €€ I'yMaHHUCTHYECKON HaNpaBICHHOCTH M BaXXHOW POJM B CO3AaHMM HOBOW 0Oa3bl
MaTepUaNbHON KYJbTYpbl, PEIICHUU IJI00aJbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUSA
YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOM, TMHIIEBOM U  DKOJOTHYECKOU
0€30MacHOCTH, B PAa3BUTUM MEIULMHBI, 00ECIIEUEHUH YCIOBHM YCHEIIHOTO Tpyda U
HKOJIOTHYECKU KOM(POPTHON KHU3HU KaKJI0TO UjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHUMAaHHs  CYIIHOCTH  METOJOB
MO3HAHMSI, HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BATh
MoJlydyaeMble 3HAHUSA JUIsl aHalu3a U OOBSCHEHUS SBJICHUM OKpYKAIOLIET0 MHUpa U
IIPOUCXOIAIINX B HEM HM3MEHEHUH, yMEHUs JeaTb 00OCHOBAaHHBIE 3AKIIOYECHMS HA
OCHOBE Hay4HbIX ()aKTOB M MUMEIOLIUXCS JaHHBIX C LENbIO MOJYYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH  CaMOCTOSITENIbHO ~ HCIOJNb30BaTh XUMHUYECKHE 3HAHUA  JJIA
pelieHust mpobyieM B peaibHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeCa K MMO3HAHUIO U UCCIIEI0BATENIBCKOMN NEATEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTM K  HEMpPEphIBHOMY  OOpa3OBaHUIO U
caMO0OOpa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMU;



HMHTEpeca K OCOOCHHOCTSAM TpyJa B paszinYHbIX cdepax mnpodeccuoHambHON
TeSTEITHPHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI
MeranpenMeTHble Pe3yabTaThl OCBOCHUS Y4YeOHOro mpeameTra «XuUMUS» Ha

YPOBHE CpPeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUTSL dbopmMupoBaHus MHUPOBO33PEHUS 00y4Jaromuxcs
MEXIUCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAyYHbIC TMOHITHUS, OTpaKarolue
I[EIOCTHOCTh HAyYHOW KapTUHBI MHUpa U cOeludUuKy METOJ0B TO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPTHUs, SBICHUE,
IpoIIeCC, CUCTEMa, HAay4dHBIM (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIEOBaHNE, HAOIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHbIE Yy4YeOHbIC JedcTBHsS (MTO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
perynsTuBHbIe), oOecneunBaromue GhopMupoBaHue (PyHKIIMOHATBLHONW TPaMOTHOCTHU
U COITMATILHON KOMIIETEHIIUU 00YyUYarOIINXCs;

CIOCOOHOCTh 00YUaOIIMXCSI UCTIONB30BaTh OCBOCHHBIE MEXIUCITUTIIIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEpCaJbHbIE  y4eOHBIE  JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIC  PE3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH MO3HABATEIbHBIMU
AEeUCTBUAMM:

1) 6a30Bble JOrnYecKHne JeiCcTBHUs:

CaMOCTOSATEILHO (POPMYIIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBarTh;

ONpEeNeNATh UENU JEATENbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI IESITEIBHOCTH C MTOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BAaTh IPU OCBOEHUU 3HAHUN MPHUEMBI JOTUYECKOTO MBILIJICHUS —
BBIACJISTh XapaKTepHbIE NPU3HAKM TMOHITUMA M YCTaHABIMBATh HMX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHS NJIsi OOBSICHEHUS OTACIbHBIX (PAaKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPHUU TSI KJIACCU(DUKAIINH BEIIECTB U XUMUUYECKUX
peaKiuu;

yCTaHABIIMBAaTh  NPUYUHHO-CIEICTBEHHBIE  CBA3M  MEXKAY  M3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHbIC, JI€NYKTUBHBIE, IO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTM U MPOTUBOPEUYMS B paccMaTPUBAEMbIX
SBJICHUSX, (DOPMYITUPOBATH BBIBOIBI M 3aKITIOUCHUS;

OPUMEHATh B MPOLIECCE MO3HAHMS, MCIOJIb3YEMbIE B XMMHUU CHUMBOJIMYECKHUE
(3HaKOBbIE) MOJIENIH, MPEeOOPa30BbIBATH MOJENIbHBIC MPEICTABICHUS — XUMHUYECKUU
3HaK (CMMBOJI) AJIEMEHTA, XUMHUUecKas GopmyJia, ypaBHEHUE XUMUUYECKON peakinu —



MpU PEIICHHH YYCOHBIX ITO3HABATEIBHBIX M MPAKTUYECKUX 3aaad, MPUMCHATH
Ha3BaHHBIC MOJCIIbHBIC TMPEACTABICHUS U BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a30BbIe UCCIEN0BATEIbCKHE TeHCTBHUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB W XUMHUUYECKHX
pPEaKLHnii;

GbopMyIHpPOBATh MU U 33/1a4d MCCIICIOBAHMS, UCIIOIH30BaTh MOCTABICHHBIC U
CaMOCTOSTEIHLHO C(HOPMYITUPOBAHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Il (OPMUPOBAaHHMSI THUIMOTE3bI IO MPOBEPKE IMPABHILHOCTH
BBICKA3bIBACMBIX CYXKICHUM;

BJIQJICTh HAaBBIKAMU CAaMOCTOSATEJIBHOTO IIAHUPOBAHHMS WM TIPOBEIACHUS
YUYEHUYECKUX DSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOJIOAaTh 3a XOJO0M
npoIecca, CaMOCTOSTEIIBHO IPOTHO3MPOBATH €Tr0  Pe3ynbTar, (OpMYIHpPOBATH
0000IIIeHUsST ¥ BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIICIOBAHUSA,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOpEeTaTh  OMBIT  YYCHUYECKOW  HWCCJICAOBATEIBLCKOW M MPOCKTHOU
JESATEITBHOCTH, TPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB PCIICHHWS NPAKTUYCCKUX 3ajay, NPUMCHCHHIO pPa3uYHBIX METOJ/IOB
MO3HAHUSI.

3) padoTa ¢ nungopmanmeii:

OPUCHTHPOBATHCSI B  PA3NWYHBIX HCTOYHUKAX uWHpoOpManuu (HAy4IHO-
HOIYJIIpHAs JTUTEepPaTypa XUMHUIECKOTO COJIEPKaHUs, CIIPABOYHBIE TTOCOOWSI, peCypCHI
WuTepHeTa), aHamuM3UpoBaTh HWHPOPMAIUIO  pa3IMYHBIX BHAOB H  GopM
NpeICTaBIICHUS, KpUTHYECKU OIIEHUBATH €€ TOCTOBEPHOCTH M HEMPOTHBOPEUUBOCTH;

(GopMyTUpPOBaTH 3aMpPOCHl U TPHUMEHSATH PA3IUYHBIC METOABI NMPH TIOWUCKE H
orbope wmHpOpMAIMK, HEOOXOAUMOW Uil  BBIMOJHEHHUS  Y4YCOHBIX  3amad
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT  HCIONB30BaHHUS  HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BRIOUPATh ONTUMAJIbHYIO0 (POPMY MpeCcTaBICHUS HHOPMAITUU
(cxembl, rpadMKH, TUATPAMMBI, TAOTUIIBI, PUCYHKH U JIPyTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAUE€CTBE CPEJCTBA MPH paboTe ¢ XUMUYECKOUN
uHbopMaIeil: MPUMEHSATh MEXIpeaMEeTHbIe (Pu3nyeckue W MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIBI, a00peBUATYPhI, HOMEHKIATYPY;

UCTIONIb30BaTh M MPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH.

OBiajgeHne yHUBEPCAJTbHBIMU KOMMYHUKATUBHBIMHY 1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOH TEeMBbI B XOJ€ IHUAJIOTa W/WUIU
JTMCKYCCHH, BBICKA3bIBATh WJEH, (OPMYITHPOBATH CBOU TPEIJIOKECHHSI OTHOCUTEIBHO
BBITIOJTHEHUS TPEJIOKEHHON 3a]1a49H;



BBICTYIIaTh C IIPE3CHTAMEN PE3YJIbTATOB IIO03HABATEIBHOM JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBINOJIHEHUU
XUMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW padOThl MO KCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO mpoeKkTa U (OPMyIUPOBATh BHIBOJBI 1O
pe3yibpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUM ITYTEM COIJIACOBAHUS IO3ULIMKA B XOJE
o0cyxeHus 1 0OMEeHa MHEHUSIMHU.

OBJ1aieHNe YHHBEPCAJbHBIMU PEeryJIsiTUBHBIMHY JI€iCTBUSIMM:

CaMOCTOSTEIBPHO IUIAHUPOBATh M OCYLIECTBJIATH CBOI IIO3HABATEIILHYIO
NEATENIbHOCTh, oIpenensas e€ Leau M 3aJadyd, KOHTPOJMpPOBaTb M IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBATh IMpeJjlaraéMblii  alropuT™M  JEWCTBUN  TIpHU
BHITIOJIHCHUU Y4YeOHBIX U  HCCIIECNIOBATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEImIeHHS ¢ Yy4€TOM TOJYYEHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JECATEIIBHOCTH HAa OCHOBE CaMOAaHaIW3a U

CaMOOILCHKH.
HPEAMETHBIE PE3YJIBTATBI10 KJIACC
Hpe,ZIMCTHI)IG PE3yJIbTaThl OCBOCHUA KypCa «Opl‘&HH‘IGCKaH XUMUSA» OTPpAKAIOT!

chOpMUPOBAHHOCTh  TPEACTaBICHUM O  XUMHUYECKOM  COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJM XMUMHUU B MMO3HAHUM SIBICHUN MPUPOJIbI,
B (OPMHUPOBAHUM MBIIUICEHUS W KYJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl PEHICHHS MPAKTHYECKUX 3a/lad M HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOHON CpeIe;

BJIAJEHUE  CUCTEMOW  XMMHUYECKMX  3HaHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraIoIMe MOHATHS (XUMUUYECKUH AIIEMEHT, aTOM, 3JIEKTpOHHasi 000104YKa
aTomMa, MOJIEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHMHYECKas CBS3b,
CTpykTypHas ¢dopmyna (pa3BEpHyTas M COKpaléHHas), MOJIb, MOJISIpHAs Macca,
MOJIIPHBIN  00BEM, YIVIEpOAHBIA CKeNeT, (GYHKIMOHAIbHAS TpyMIa, pagukal,
U30MEpUsI, U30MEPBI, TOMOJIOTUYECKUN PsIi, TOMOJIOTH, YII€BOAOPOAbL, KACIOPOI U
a30TCOAEPXKAIIME  COCIUHEHUS, MOHOMEp, TOJIUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHbl (T€OpUs CTPOCHUS
oprannueckux BemectB A. M. BbyrnepoBa, 3aKOH COXpaHEHHsS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XHWMHUHU; MHUPOBO33PECHUYECKHE 3HAHUS,
JIe)KallKe B OCHOBE IIOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUM,
(dakToONOTHYEeCKHUE CBEJEHUS O CBOWCTBAX, COCTaBE, IOJYYCHUU M O€30MMacHOM
HCIIOJIb30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEHIECTB B OBITY W MPaKTUYECKOU
JNEATENbHOCTH YEJIOBEKA,



chOpPMHPOBAHHOCTh ~YMEHHHM  BBIABJIATH  XapakTEpHbIC TMPU3HAKU  TIOHATHH,
YCTaHABIMBATh WX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIONIUE TOHATHS IPHU
ONMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUI OPTraHNIESCKIX COCTHHCHHIIM,

c(hOpPMHPOBAHHOCTh YMEHHH WCIOJb30BaTh XHMHYCCKYH) CHUMBOJHKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOMN) (popmy
OpPraHUYECKUX BEIIECTB M YPABHCHUN XUMUYCCKUX PEAKIIUNA, N3TrOTABIMBATH MOICIIN
MOJICKYJT OpPraHMYECKUX BEIICCTB JUIA WUTFOCTPAMM HMX XUMHYECKOTO |
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMECHUH YCTaHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEIIECTB [0 HUX COCTaBy M CTPOCHUIO K  OMNpeaeIEHHOMY
KJIacCy/Tpymme COeAWMHEHUU (YyrJIeBOJOPOJABI, KHUCIOPOA U  a30TCOAEpKaIlne
COCIMHCHHUS, BBICOKOMOJICKYJISIPHBIC COCAWHEHUS), JlaBaTh WM Ha3BaHUSA II0
cucremarnueckoir HomeHkiaarype (IUPAC), a Ttakke OPHBOAUTH TPHUBHAJIbHBIC
Ha3BaHWS OTJEIbHBIX OPTraHMYECKHX BEIICCTB (ITHJICH, IPONMICH, AalleTUJICH,
ATUJICHTJIUKONb, TJIMIEPUH, (EHOJN, (popManmbaeruj, aieTalbIeru/l, MypaBbHHAs
KHUCJIOTA, YKCYCHAs KUCJIOTa, OJIEMHOBAs KHUCJIOTa, CTEApPUHOBAs KHCJIOTA, TIIFOKO3a,
dbpykTo3a, KpaxMall, eJUTI0JI03a, TJIUIINH);

c(OpPMHPOBAHHOCTh YMEHHSI OINPEACNIATh BHJIBl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCAMHCHUAX (OJMHAPHBIC M KPaTHBIC);

chOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiecTB A. M. byrtinepoBa mjis 0OBsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepH30BaTh COCTaB, CTPOEHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEACTABUTENEH pPa3IMYHBIX KJIACCOB
OpraHMYecKuX BeHIecTB (MeTaH, 3TaH, dTUJICH, MPOMUJICH, alleTHiIeH, OyTaauen-1,3,
MeTUI0yTaaueH-1,3, 0eH305, METaHO, 3TAaHOJ, ATHUJICHTJIUKOJb, TIUIEPUH, (HEHOI,
aleTaNbJIeTu ], MypaBbUHAsI M YKCYCHAasl KHUCIOTHI, TJIIOK03a, Kpaxmal, LeJUTI003a,
AMUHOYKCYCHasi KHCIIOTa), WIITIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIY HHUMH
YpaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKUX pEaKIUd C HCIOIh30BAHUEM
CTPYKTYPHBIX OpMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
ChIpbsi (He(Th, MPUPOJIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEepabOTKH M MPAKTHIECKOE
MPUMEHEHUE TPOYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOJHWTH BBIYUCICHHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BbEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WU MPOIYKTa
pEeaKiuu Mo M3BECTHBIM Macce, 00hEMY, KOIMUECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WJIM TIPOTYKTOB PEAKIINH );

c(hOopMHUPOBAHHOCTh YMEHHH BIIaJICTh CHCTEMOM 3HAHWKM 00 OCHOBHBIX METOaX
HAyYHOTO MMO3HAHUS, UCTIOJIB3YEMbIX B XUMHH TPU U3YYCHUU BEIIECTB U XUMUIECKUX
saBJjeHUN (HAOMI0JIeHUEe, U3MEPEHHUE, FKCIEPUMEHT, MOJICIMPOBAHKE), UCIOJIb30BaTh



CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl MPUHSITUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAATh MpaBUiia MOJb30BAHUS XMUMHUYECKOU
MoCy/Iol M Ja0opaTopHbIM O0OPYJOBaHMEM, a TakXke IMpaBwia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMHU TIO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATh M  BBIMOJHATH XWMHUYECKUU
AKCHEPUMEHT (TIPEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOJTYyUYCHHE
ATUJICHA U U3YYCHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPraHUYECKUX BEIECTB,
JieHaTypalusi OCJIKOB MPU HArPEBAaHUU, I[BETHBIE PEAKIIUU OCIIKOB) B COOTBETCTBHUU C
paBUjaMU TEXHUKU 0€30MacHOCTH MpU OOpallleHHHU ¢ BEIIeCTBAMU U J1a00paTOPHBIM
000py/I0BaHUEM, TMPEJCTABIATh PE3YJIbTaThl XUMHYECKOTO JKCIEpUMEHTa B (hopme
3alUCH YPaBHEHUN COOTBETCTBYIOIIMX peaKUUid U (OpPMYIUPOBATH BHIBOJLI Ha
OCHOBE 3THX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJU3UPOBATH XUMUUYECKYIO
uHOpMaILMIO, TOIy4YaeMYK U3 pPa3HBIX HCTOYHUKOB (CpelICTBA MAacCOBOM
uHdopmanmu, THTEpHET U JPYTUX);

c(hopMUPOBAHHOCTH YMEHU U coburoaaTh npaBuia AKOJIOTUYECKHU
11eJIeCO00pPa3HOr0 TMOBEJACHUST B OBITY W TPYJAOBOM JEATEIBHOCTH B  IEJIAX
COXpaHEHHMsI CBOEro 3J0pPOBbsI M OKPYKAIOIIEH NPUPOJHOM Cpeabl, OCO3HABAaTh
OMAacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MBI OINPEAEIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMmbici mnokazatens [IJIK, mosicHATh Ha mpumepax CcrocoObl
YMEHBIIECHHS U MPEIOTBPALICHUS KX BPEAHOTO BO3/ICICTBUS HA OPTaHU3M UYEJIOBEKa;

JUisi OOy4YaloIIUXCS C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBBSI: YMEHHE
NPUMEHSITh 3HAHWS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYCCKUX SBJICHUM;

JUISE  CIENBbIX W CIA0OBUASIIMX OOYYarOMIMXCA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHumit JI. bpainst mis 3anucu XUMHYECKHUX
dbopmy.

11 KIIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Imasi 1 HeoOpraHuuecKasi XUMUs

OTpa)XaroT:

chOpMHUPOBAaHHOCTh  NPEACTABICHHH: O  XUMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIM XUMHUH B TTO3HAHWU SIBJICHHUN TTPUPO/IBI,
B (OpPMHpPOBAHWUU MBINUICHUS H KYJIbTYpbl JUYHOCTH, €€ (QYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJMMOM Ui PEIICHUS MPAKTHYCCKUX 3aad M IKOJIOTHYCCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKUX  3HAHU, KOTOpasi  BKJIIOYAeET:
OCHOBOIIOJIAralONIEe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, M30ToI, S-, pP-, d-



ANIEKTPOHHBIE OpOUTAJIM AaTOMOB, HOH, MOJIEKYJIa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XUMHUUYECKasl CBS3b
(KoBaJeHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI), KpUCTAJUIMYECKAsT peIIETKa,
TANBl ~ XUMHYECKUX  PEAKUHM, pacTBOp,  DJIEKTPOJIMUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT ~ JUCCOLUMAIMUSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKOW pEeaKIMHh, XUMHUYECKOE pPaBHOBECHE); TECOPUM M 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKON TUCCOLMALNK, iepuoandeckui 3akoH 1. 1. Menneneesa, 3aKoH
COXpPAHEHHUsSI MACChl BEILECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTrUU MPU
XUMUYECKUX  PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  S3BIK  XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAI[MEe B OCHOBE MOHUMAHUA MPUUYMHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M OE€30MaCHOM HCIOJIb30BAHUN BAXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUECKOM JESATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISITh XapaKTEpPHbIE TPU3HAKUA TOHSITHH,
yCTaHABJIMBAaTh KX B3aUMOCBSI3b, HMCIIOJb30BAaTh COOTBETCTBYIOIIME TMOHATHS MPHU
ONMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUI;

chOpMUPOBAHHOCTh YMEHHUH HCIOIb30BAaTh XUMHYECKYIO CHUMBOJHUKY IS
cocTaBieHus  (HOpPMyJT  BEIMIECTB M  ypaBHEHUM  XUMUYECKUX  PEaKIlui,
cucremarnueckyo HomeHkatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHblid ra3, YIJIEKUCIbIM Ta3, aMMUaK, raméHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBAS COJA, IUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OMNpPENENSATh BAJIEHTHOCTh U CTENEHb OKUCICHHS
XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX pPA3JIMYHOIO COCTaBa, BUJ XHWMHUYECKOMN
CBs3M (KOBAWJICHTHAs, MOHHAs, METAJUIMYEeCcKas, BOJOPOAHAS) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOr'O BellecTBa (aTOMHas, MOJIEKYJIsIpHas,
MOHHAs, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COCJIMHCHU;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh HEOPTaHUIECKUX
BEIECTB M0 WX COCTaBY K OMpeneNEéHHOMY KJAacCy/Tpymre COCIUHEHUH (IMPOCTHIS
BEI[ECTBA — METAIBI U HEMETaJUIbl, OKCHUJbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIC
TUAPOKCHUBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Mepruoandeckoro 3akona [[. U.
MeHnneneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO WU
MPOTHOCTHYECKYIO QYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYeckux sieMeHToB 1-4 mnepuonoB Ilepuoguyeckoid CHCTEMBI XUMHYECKUX
atemenToB JI. W. MeHneneeBa, WCHONB3ys MOHATHS «S-, P-, 0d-3JIEKTPOHHEIC
opOuTAINY, «IHEPTETHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MCHCHHS
CBOWCTB XUMHUYECKHX O3JEMEHTOB M HMX COCAMHECHUN MO IMEPHOJAM M TCpymnIam
[Tepunoauueckoit cucteMbl XuMUYeCKUX 3jieMeHTOB []. 1. Menneneena;



c(hOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  (OMUCHIBATH) oOmue
XUMHYECKUE  CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXAAaTh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIYy HEOPraHWYECKUMHU
BEILECTBAMHU C MTOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMIL;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIUPOBATH XMMHUYECKHUE pPEaKLUHUU IO
pa3IUYHBIM TMpU3HAKaM (YUCIYy M COCTaBY pPEArupyroliMX BEIIECTB, TEIIOBOMY
3 dekTy peaxkiuu, U3MEHEHHUIO CTENEHEW OKUCICHUSI DBJIEMEHTOB, OOPAaTUMOCTH
peaklyy, y4acTUIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHH COCTaBIATH YPaBHEHHUS pEAKUHMA pa3IuyHBIX
TUIIOB, TIOJIHBIE M COKpAUIEHHBIE YPABHEHUs pPEaKlMi MOHHOTO OOMEHA, YYUThIBas
YCJIOBHUS, TIPU KOTOPBIX ITH PEAKIIUHU UIYT J0 KOHIIA;

cOpPMHUPOBAHHOCTh ~ YMEHUH  NPOBOJAUTH  PEAKUUU, TOATBEPKIAOIINE
KayeCTBEHHBII COCTaB pa3JMYHBIX HEOPraHMYECKHX BEIIECTB, paclo3HaBaTh
OTBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOpPax HEOPTaHUYECKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  pacKpbhlBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMM IMOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OanaHca
ITUX PEaKIUK;

c(OpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
pEeakluu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHeIIHero Bo3aelcTeus (npunuun Jle [latense);

chOpPMHUPOBAHHOCTh YMEHUH  XapakTEpPU30BaTh XUMUYECKHE TMPOIECCHI,
JeXale B OCHOBE IMPOMBIIUIEHHOTO TOJY4YEHUS CEpPHOW KHCIOThl, aMMHAaKa, a
Takke C(HOPMHUPOBAHHOCTh MPEACTABICHUM 00 OOMIMX HAyYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOTO TTPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAHUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHSITHSI «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH ra30B MpHU
XUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BEMA Ta3oB MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce€ WM OO0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3((¢eKTa peakunuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS YHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh TNpPaBWJIA TMOJIB30BAHUS XWMUUYECKOU
MocyZo W 7abopaTOpHBIM O00OpPYyIOBaHMEM, a TaKKe IpaBHiia OOpamieHus C
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU MO BBINOJHEHHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH W  BBIMOJHATH XUMUUYECKHM
AKCHEPUMEHT (pa3flokKEHUEe MEepOKCUAa BOJAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OIpEJIEIEHUE CPEABI PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA,
BIIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM pEaKIUU, PpPEeaKIuu
MOHHOTO OOMEHa, KayeCTBEHHbIC pPEaklUu Ha cyibdar-, KapOoOHAT- U XJIOPUJ-
AHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE AKCICPUMEHTAIBHBIX 3a7a4 M0 TeMaM



«Metamnb» u «HeMeTtanmbl») B COOTBETCTBUM C MPaBUIIAMU TEXHUKU OE30MAaCHOCTH
npu oOpalleHuHd C BEUIECTBAMHU M JA0OpAaTOPHBIM OOOpPYIAOBAaHUEM, MPEICTABIATH
pe3yabTaThl  XMMHUYECKOrO0  JKCIepuMeHTa B  (GopMe 3alucu  ypaBHEHUM
COOTBETCTBYIOIIMX peakuuii W (QOopMyJIUpOBaTh BBIBOJBI Ha OCHOBE JTHUX
PE3YIBTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATH XUMUUYECKYIO
nHpopManuio, TMOJyd4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIu, UHTepHET U Ipyrux);

c(hOopMUPOBAHHOCTH YMEHHI cobroaaTh npaBuia JKOJIOTUYECKHU
1eJeCO00pa3HOro TMOBEACHUS B OBITY W TPYJAOBOM JEITEIBHOCTH B  IEJSIX
COXpPaHEHHMsI CBOEro 3JO0pOBbs M OKPYKAIOUIEH MPUPOJHOM CpEAbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3MBI ONPEICIEHHBIX BEUIECTB, MMOHUMAs
cmbicn mokazatens [IJIK, moscHAT, Ha mpuMepax CrnocoObl yMEHBIIEHUS U
NPEIOTBPAILCHUSI UX BPEAHOTO BO3/ICMCTBUSI HA OPTaHU3M YEJIOBEKA;

JUIsT O0yYaroIMUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMH 3JI0POBBS: YMEHHUE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOAaX IO3HAHHUS BEIICCTB M
XUMUYECKUX SIBJICHUM;

JUISL  CJIETBIX W CIA0OBUIAIMIMX OOYyYaKIMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitns mist 3anmucu XMMUYECKHUX

dbopmyi.



XUMUA TEMATHNYECKOE IIVTAHUPOBAHHUE 10 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4YeCcKOM XUMUM
[Ipenmer opranmyeckoit xumun. Teopust
11 CTPOEHUS OPTaHUYECKUX COCTMHEHUN A. 3
M. byrneposa
Hroro mo pazmeny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJTKAHBI 2
29 HenpenenbHble yriieBogOPOIbl: aTKEHBI, 6 1
' aJIKaIueHbI, AJIKUHBI
2.3 ApomMaTHYEeCKHe yriIeBOI0POIbI 2
54 [IpupoaHbIe HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
' uX nepepaboTka
Utoro no pazaeny 13
Paznea 3. Kucaopoacoaepxamme opranHudeckue coelMHeHust
3.1 Cnuptel. enon 3
3.2 Anbnerunpl. KapOoHOBBIE KHUCTOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no pazneny 13

Pa3nen 4. A3oTcoaepaaniye opraHnyecKue coeIMHEeHN s




4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno pazueny 3
Pa3nes 5. BoicokomoieKy /IsipHbIe COeINHEHUSI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fiejioB U TeM nudpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenmne atomoB. [lepnonnvecknii 3aKoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKHE peakliuu 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertamb 6 1
2.2 Hemerannbl 1
23 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BEILECTB
Utoro no pazneny 17
Paznea 3. Xumus 4 :KU3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Uroro mno pazueny 4
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 2 3




XUMHUA
IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No )IaTa Koanu
€CTBO
I 4acoB IIpumeyan
\ Tema ypoka He
I
®akr| Ilnan| Pasgea 1. Teoperudyeckne 0CHOBBI OPraHUYeCKON XMMHUH 3
Tema 1. IIpeamer oprannyeckoit xummuu. Teopus 3
CTPOCHUSIOPTaHUYEeCKUX coeMHennii A. M.
Byrieposa
1 Beoaubiii uHCTpYKTaX 10 Th 1
[Ipenmer oprannyeckoil XuMuu, €€ BOSHUKHOBEHHE, Pa3BUTHE U
3HauYEHUE
5 Teopus cTpoenust oprannueckux coeaunenuii A. M. bytieposa, eé 1
OCHOBHBI€ MTOJIOKEHHUS
3 [Ipencrasnenue o kinaccuuKanvy OpraHUYECKUX BEHIECTB. 1
Homenknarypa(cuctemaruueckas) ¥ TpuBUaJIbHbIE HA3BAHUS
OpPraHWYECKUX BEIIECTB
Pa3nen 2. YriaeBoaopoabl 13
Tema 2. [IpenesibHbIE YIJIEBOAOPOIbI — AJKAHBI 2
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsiJL 1
5 MertaH u 3TaH — NpOoCTEeUIINE IPEICTABUTENN ATKAaHOB 1
Tema 3. HenpeneabHbIe YIJIeBOA0POIbI: aJIKEHbI, AJKAIHEHbI, 6
AJIKMHBI
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPONUJIEH — NPOCTENUIINE NPEICTABUTEIN ATKEHOB 1
8 [Ipaktuueckas pabora Ne 1. «[lonydenue sTuneHa u 1
U3y4eHHe erocBoucTBY. MHCTpyKTax) 10 T.0.
9 Nucrpykrazx no Th Ankanuensl. byranuen-1,3 u MeTunoyraaues- 1
1,3.TlonydeHne CHHTETHYECKOTO KaydyKa M pe3UHbI
10 AJKUHBI: COCTaB M 0COOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUN PSi. 1




AneTtuiieH — npocTelinii IpeCTaBUTENb AIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XMMUYECKON PEAKLUU 1
Tema 4. ApomaTudecKkue yrieBoaopoabl 2

12 Apenbl: 6€H30J1 ¥ TOJTy0JI. TOKCMYHOCTh apEHOB 1

13 ['enernueckas cBs3b yriieBOJIOPOAOB, IPUHAAIEKALUX K 1
pa3IMYHbIMKIIacCaM
Tema S. IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOI0B U HX 3
nepepadorka

14 [IpupoaHble HCTOYHUKH YTIEBOAOPOJIOB: IPUPOIHBIN ra3 u 1
MONYTHBICHEPTSIHBIE Ta3bl, HEPTH U MPOYKTHI €€
nepepaboTKu

15 [IpupoaHble HCTOUHUKH YTIIEBOIOPOI0B: IPUPOIHBIN Ta3 U 1
MONYTHBICHEPTSIHBIE Ta3bl, HEPTh U MPOIYKTHI €€ nepepaboTKU

16 KonTtponpHas padoTa o pazaeny «YTJIeBOA0POIb 1
Pasznea 3. Kuciiopoacoaep:xamme opraHudeckue coeJMHHEHU s 1

3

Tema 6. CiupThl. ®eHoa 3
[ToBTOopHbINM HHCTPYKTAX 110 Th

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ. 1
Bonoponnascsszb

18 MHoroaTOMHBIE COUPTHI: 3TUIICHIIUKOIb U MIULEPUH 1

19 ®DeHo: CTpOCHUE MOJIEKYIbI, (PU3MUECKHE U XUMUYECKHE 1
CBOICTBa,IPUMEHEHUE
Tema 7. Anbaeruapl. Kapoonosbie kuciiorbl. Ciiokubie 3gpupni | 7

20 Anpaerunpl: GopManIbACTUT M allETAIBICTHA. ATIETOH 1

21 OnHOOCHOBHBIE NpeJielIbHbIe KapOOHOBBIE KUCIIOTHI: 1
MypaBbUHAsl NYKCYCHas

99 IIpakTnyeckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1
KUCHOTHI. IHCTpyKTax 10 T.0.

23 CreapuHOBast U 0JIEMHOBAasA KUCIIOTHI, KaK MPEACTABUTEIH BBICIINX 1

Kap6OHOBLIX KHUCJIOT




24 Mpl1a Kak coJiM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEE 1
JeiicTBHe

o5 Crnoxnble 3(hUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX 1
KHACIOT. [ MIpONIH3CIOKHBIX A3PHUPOB

26 XKupsr: runponus, npuMeHeHne, OHoIoTuYecKas pojb KHUPOB 1
Tema 8. YrieBoasl 3

97 VYraeBosl: cocTaB, Kiaccudukanus. Baxueiinme 1
IpeCTaBUTEIN  TIII0K03a, PPYKTO3a, caxapo3a

28 Hucrpykrax no Th 1
Kpaxman u nemirono3a kak NpupoHbIE OJIUMEPbI

29 KonTponsnas padota no pasneny «Kucinoponacoaep:xaiiue 1
OpraHUYECKUECOEAMHEHUSD)
Pa3nen 4. A3orcoaep:xaniue opranudyeckue coeTuHeHU s 3

AMUHBI. AMUHOKHUCITOTHI. benku

30 AMUWHBI: METHJIAMUH U aHUJTHH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHUYECKUe 1
coeMHeHus, uxonoyornyeckoe 3HaueHue. [lentust

32 benku kak npupoaHbIE BHICOKOMOJIEKYIISIPHBIE COSMHEHUS 1
Pa3nen 5. BbicokoMoJieKy IsipHbIe COeTHHEeHUsI 9

[Tnactmaccel. Kayuyku. BonokHa

33 OCHOBHBIE TIOHSITHSI XUMUW BEICOKOMOJICKYIISIPHBIX coeMHeHnid | 1

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1
coenuuenuit. [ lmactmaccel, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34




11 KJIACC

XUMUA
IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n

/

I

JlaTa

Tema ypoka

Ko

Jac
oB

IIpumeyu

Ilnan dakr

Pa3zpnes 1. TeopeTudyeckue OCHOBbI XUMHU

Tema 1. Ctpoenue atomos. Ilepnoanyeckuii 3aKoH u
Ilepuonnueckasicucrema xumuieckux 3jaementos /1. U.
MenaesieeBa

Beoanbii uHcTpykrax no Tb
XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs! KOHPUTypaIus
aTOMOB

ITepuonnueckuii 3akoH u [lepuoauueckas cucTeMa XUMUYECKUX
anemeHToB /JI. . MenneneeBa, ux CBA3b C COBPEMEHHOMN TEOpUEN
CTPOEHHUSIATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AJIEMEHTOB U
UX COCIMHEHUH 0 TpyNnaM U nepruoaam. 3HaueHue
MEPUOIUUYECKOT0 3aKOHAU CUCTEMbI XUMUYECKUX IIEMEHTOB
JI.. MenneneeBa B pa3BUTUU HAYKH

Tema 2. CTpoenue BelecTBa. MHOrooopasue BeiiecTB

Crpoenue BeniecTBa. XUMUYECKas CBsI3b, €€ BU/IBI,
MEXaHU3MbIOOPa30BaHUs KOBAJIGHTHOM CBsI3U. BomopoaHas
CBS3b

BanenTtHocTb. DnekTpooTpuniatenbHoCTh. CTENEHb OKUCICHHUSL.
BemecTBaMONEKyISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUS

ITonsrue o JUCIICPCHBIX CUCTCMAX. HcTunHbBIC U KOIOUIHBIE
paCTBOpLI.MaCCOBaH J0JIs1 BEIIECTBA B paCTBOPEC

Knaccndpnxaunﬂ U HOMCHKJIATYpa HCOPTraHUYCCKUX COG)IHHGHPIIZ.
I'enetnueckas CBA3b HCOPIraHN4YCCKUX BCHICCTB, PA3JINYHBIX
KJIaCCOB

Tema 3. XHMHYECKHE peaKIuu

Knaccugukanus XuMrUuecKux peakiiuii B HEOpraHu4eckoi u
OpPraHMYECKOMXUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U

MIpEeBpAILEHUs] SHEPT UM IPU XUMHUYECKHX PeaKIsIX




Nucrpykrax no Th
Ckopoctb peakiuu. O0paTuMble peakuu. XUMHUYECKOE
paBHOBeCHE

10

[MpakTuaeckas padborta Ne 1. «BiusiHUE pa3nuuHBIX
(haKTOpPOB HA CKOPOCTHXUMHUECKON PEAKIIHN)
WHceTpykTax no T.6.

11

DnekTposuTHYecKas aucconuanus. [ToHsTre o
BO10po1HOM Tiokazarene(pPH) pactBopa. Peakiuu nonHoro
obmeHa. ['maposM3 OpraHMYecKuX U HEOPraHUIECKUX
BEIIECTB

12

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTue 06 >nMeKTpoM3EPACIIIABOB U PACTBOPOB
coiel

13

KonTtponsHas padoTa no pazaeny «TeopeTudaeckue OCHOBBI
XUMUN»

Pa3nen 2. Heopranmueckasi XuMus

Tema 4. MeTasiibl

14

Mertamnel, ux nojoxenue B [lepuoanueckoit cucreme
XUMHAYECKUX

anemenToB /1. 1. MenaeneeBa u 0COOCHHOCTH
cTpoeHus atToMoB. O0muehru3nIecKue CBONCTBA
METaJJIOB

15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH psii HAPSHKEHUM
METaJlJIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIIUX METAIOB (HATPHH,
KaJIMi, KaJIbIIWA, MarHUi, aTFOMUHUIN) ¥ KX COCTUHCHUM

17

Hucrpykrax no Th
XUMHUYECKUE CBOMCTBA XpoOMa, MEAU U UX COCTMHEHUIN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJie3a M X COCIUHCHUM

19

[IpakTuueckas paborta Ne 2. "Pemienue
9KCIIEPUMEHTATBHBIX 3324 0 TeMe

«Metamib»". MHCTpyKTaX 110 T.0.

Tema 5. Hemerasibl

20

Hewmerannsl, ux nosnoxenue B [lepuoandeckoii cucreme
xumudeckuxanemenToB JI. . MenaeneeBa u 0COOCHHOCTH
CTPOEHHUSI ATOMOB

21

duznueckue cBOMCTBAa HEMETAJIOB.
AnnoTponus HeMeTaJIoB (HampuMepe
KHCJI0poJia, cephl, pochopa u yriepoaa)




22 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COCAMHEHUI 1

23 XUMHUUYECKUE CBOMCTBA a30Ta, pocodpa u MX coeTMHEHUN 1

24 XUMHYECKUE CBOWCTBA YIIIEpOia, KPEMHUS U UX coenuHeHui | 1

25 [IpumeHeHne BaX)KHEUIINX HEMETAIOB U UX COEAUHEHUI 1
O06o00meHre 1 cHCTEeMaTH3aIlusl 3HAaHUH 110 TEMe

26 «Hemetaiely». Beruncnenus o ypaBHEHUSIM XUMUYECKUX 1
peaKIMil 1 TEPMOXUMHUYECKHEPACUETHI

97 [Ipaktuyeckas padora Ne 3. «Pemenue 1
AKCIIEPUMEHTAJIbHBIX 3a/1a4 TTOTEME
"Hemeranner"» MucTpykTaxk no T1.0.

28 KoHnTponsHas padora mo temam «Metamie» u «Hemeramtey | 1
Tema 6. CBsI3b HEOPraHMYECKUX U OPTAHUYECKUX 2
BeleCTB

Nucrpykrax no Th

29 Heopranndeckue u opranndeckne Kucinotel. Heopranmueckue| 1
HOPTaHUYECKUE OCHOBAHMS

30 AMdoTepHbIE HEOPTaHUYECKUE U OPTraHUIECKHE 1
coennHEeHMS. [ eHeThUecKas CBsI3b HEOPTaHMYECKUX U
OPraHWYECKUX BEIICCTB
Pa3pen 3. XumMus u ;Xu3Hb 4
Tema 7. XuMHUs U )KU3Hb

31 Ponp xuMuu B 00ecIieueHUH 3KOJIOTHYECKOM, 1
SHEPTEeTUYECKON 1 MUIIEBONOE30TTaCHOCTH, PA3BUTHH
MEIUITUHBI

39 [IpencraBneHuss 06 0OLTUX HAYIHBIX MPUHITUITAX 1
IIPOMBIITUICHHOTOTIOJIYYCHUS BAXKHEHTITUX BEIIIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB

34 XUMHS B 3J0POBHE YEIIOBEKA

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




YYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe oouiectBo «M3natenberBo «lIpocsemienne»

* Xumus, 10-11 knacesl/ Kypun A.A., Axkimoneproe obmiectBo «M3narensctBo «lIpocsemenue»
O.C. I'abpuensa yuebnuk «Xumus» 10 ximace, Mocksa, «/Ipoda» 2014 r.

O.C. T'abpuensa yaeonuk «Xumust» 11 kirace, Mocksa, «/Ipoda» 2013 r.

METOIUYECKUE MATEPHUAJIBI JJIS1 YUYUTEJIA

yueoHo-meroanueckuit koMrwiekt: O. C. 'abpuensn «[Iporpamma kypca xumun jyist 8-11 kmaccoB
0011e00pa3oBaTENBHBIX YUpeKIeHU», MockBa, u3. «/poda» 2010r. (ba3zoBslii ypoBeHb,
MPOQUIBHBIN YPOBEHB).

Ia6puensa O.C. Xumus 10 kimace, Mocksa, «JIpoday». 2014 r. [IpodmibHbI ypoBeHD. YUeOHUK.
INa6puensu O.C., Octpoymosa N.I'. Xumus. 10 k. [Ipodunsnerit ypoBeHs: MeToandeckoe
nocobue. — M.: Jlpoda.

INa6puensu O. C., OctpoymoBa N.I'. Hactonpnas kaura yuntens. Xumus. 10 k1. - M.: [Ipoda.
INa6puensu O.C., OctpoymoBa N.I'. Opranndeckas XuMus B TeCTax, 3a1a4ax, ynpaxHeHusx. 10
k1. — M.: Jlpoda.

Xumus 10 xi1.: KonTpoasHbIe ¥ mpoBepouHbie paboThl K yueOHuky O.C. ['abpuensna.
I'abpuensu O.C., Pemeros I1,B., OctpoymoB WN.I"., Hukutiok A.M. ['oToBUMCS K €IMHOMY
rocynapcTBeHHOMY sk3ameny. —M.: [Ipoda.

INabpuensu O.C., Octpoymos U.I'. Xumus. Matepuaisl 1715 HOATOTOBKH K €IMHOMY
roCyJapCTBEHHOMY 3K3aMEHY M BCTYIUTENbHBIM dK3aMeHaM B By3bl: Yueb. [Tocodue, - M.:
Hpoda.

I'abpuensn O.C., OctpoymoBa N.I'. Xumudeckuit skcnepumenT B mkoie, 10 k1. — M.: Ipocda.

O.C. I'abpuensn yuebnuk «Xumus» 11 knacc, Mocksa, «Zpoda» 2013r.

I'abpuensn O.C., JIpicoBa I'.I". Xumus. 11 knacc. [IpodunsHsiit ypoBeHs. 2013.



Ia6puensa O.C., JIsicoBa I'.I'., Beenenckas A.I'. Kuura s yaurens. Xumust. 11 kimacc. B 24.
Mertoanueckoe nocobue. 2015.

I"abpuensn O.C., OctpoymoB W.I'. Obmiast xumus B TecTax, 3ajavax, ynpaxaenusx. 11 kiacc.
Mockga. JIpoda.2008.

Xumus. 11 xnace. KonTposbHbIe B TpoBepounbie padoThl K yaebuuky O.C. 'abpuensna, I'.T.
JIpicoBoit «Xumus. 11 kmacc. [Ipodunsnsiii ypoBens». O.C.I'abpuensa, I1.H.bepeskun, A.A.
VYurakoBa u ap. — Mocksa, poda. 2016.

lNa6puensu O.C., OctpoymoBa N.I'. Xumudaeckuii sxkciepuMeHT B mkosie. 11 kimacc Mockaa.
Hpoda.

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
O.C. I'abpuensn Xumus. 10-11 kacc: 37eKTpoHHOE yueOHOEe U3JaHue: MYyJIbTUMEIUIHOE
npuioxenue k yueouuky O. C. 'abpuensna. — Pexxum nocryma:
http://www.drofa.ru/catnews/dl/main/chemistry

[Tporpamma o xumuu. — Peskum pocryma: http://www.drofa.ru/for-
users/teacher/vertical/programms
Enunas komnekus nudpoBbIx 00pa3oBaTebHBIX pecypcoB. — Pexxum moctyma:http//school-
collection.edy/ru

DJEeKTPOHHBIC TPUIOKECHUS K y4eOHUKY. — Pexxum nocryma:

http//www.drofa/ru/cat/prodyct865/h


http://www.drofa.ru/catnews/dl/main/chemistry
http://www.drofa.ru/for-
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