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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (efepalibHOM 00pa3oBaTeNbHOI MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3auusax Poccuiickoir dexepanuu, peanu3yrOIUX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMMbl 1O XHWMHH, K OIPENEICHUIO OO0IIei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COJICp)KaHUs, PE3yIbTaTOB OOy4YeHUS H
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepIIAIOIIMM 3TaloM peajid3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumuyeckoe oopazoBaHue 00Y4arOIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOABI U B MAaTEpUAIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3AllMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUs BEHIECTBEHHOI'O COCTAaBA OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMOM YacTbl0 MHPOBOM KyJIbTYphl, HEOOXOJIUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, 3KOJIOIMYecKOM Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTOTOBKY OOYyYaromMXcs, HEOOXOAMMYIO UM JUIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» U «OO011asi 1 HeOpraHMUecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecleyrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOAX0J]a K H3y4YEHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX M 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEepBOHAYATHHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjiom 3peHusi B IpenMere «Xumusi» 0a30BOro ypoBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIBHON U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
WHTEJUICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enoMm coxpepxanue
ydaeOHOro mpeaMera «XuMUs» JaHHOTO YPOBHS U3YUCHHS OPUEHTHUPOBAHO HA ()OPMHUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJIEHUH MyTEM SKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemieHust 3amad  BOCIHMTAHUSA, PA3BUTHUS M COIMANU3ALMU  OOYYarOIIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHME JIJIsI PA3JIMYHBIX BUJOB JCSITEIILHOCTU: PEIIEHUs MPoOIieM, IMOUCKa, aHaJIn3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTtuke npenoiaBaHus XUMHH Kak Ha YpOBHE OCHOBHOTO OOII[er0 00pa30BaHUsl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOopMUpOBaHME OCHOB XHWMHUYECKOW HAyKHW Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IESIMU HU3y4YEHHUS TpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



dbopMUpOBaHHE CUCTEMBl XHMHUYECKUX 3HAHUH KaK BaKHEHIIECW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYeBbIC MOHATHS, (yHIaMEHTalbHbIE
3aKOHBl M TEOPUM XUMHUH, OCBOCHHME S3bIKa HAyKHM, YCBOGHHE M IIOHMMAaHUE CYLIHOCTHU
JOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUel HX
pa3BUTHUS U CTAHOBJICHMUSI,

dbopMupoBaHHEe U pa3BUTUE NPEJICTABICHUNA O HAYYHBIX METOJaX I[O3HAHUS BEIIECTB HU
XUMHYECKHX peaklUid, HEOOXOAUMBIX AJisi MPUOOPETeHUs YMEHUU OPHUEHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, HMEIOIIUX MECTO B NPUPOJE, B MNPAKTUYECKOM U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€30MacHOro 00paIeHHs C BEIECTBAMHU.

Hapsiny ¢ aTuMm, conepikarenbHasi XapakTEepUCTUKa Lelei U 3a/1a4d U3yuyeHus mpeaMera B
IIporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpeaHero ooOmero ooOpaszoBanus. Ceroinss B NpenojaBaHUM XHWMHUU B OOJbIIeH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCepKaHUs OO0ydeHus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3alui,
BJIQJICIOINIETO HE HAOOPOM 3HAaHWMU, a (PYHKIIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
IPAKTUYECKUX 3ajau.

B cBs3u c 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHE
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM JTUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMNA),
MMEIOLIUX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3JIMUYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpooiieM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOPETEHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe JJI OLIEHKH C
MO3HILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
o0Oy4aromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C )KM3HEHHBIMU NOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKY XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Y O0YYAIOUINXCS ACCOLMATUBHOIO U JIOTUYECKOTO MBIIIEHUS,
HaOJI01aTeIbHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcs YyOSKIEHHOCTM B TI'yMaHUCTUYECKOW HaMpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHNUS, IONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXK€ MPUOOPETEHUS OIbITAa UCIONb30BAHUS MONTYUYECHHBIX 3HAHUN IS PUHATHS
IPaMOTHBIX PEIICHUN B CUTYallUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
oOmiero obpazoBaHusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemio), B 11
kiacce — 34 yaca (1 yac B Hezemo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (OpMyJBl OpraHMYECKMX BelecTB. ['omosnorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPAaTHBIC CBS3U.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHUIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHCAaHME JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTABUTENIM aJKAaHOB: (U3MYECKME U XMMHMYECKHE CBOICTBa (peakuUMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUU, OKUCIICHUS U TIOJMMEPU3alluN ), TOIYyYEHUE U TPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKMH psia. ALETHIEH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOWMCTBa (peaxiiuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MIPUHAUICKAIMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, IPOBEIEHHE MNPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHu3M 4elloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIE€T0YHBIMHY METAJUIAMHU, Ka4eCTBEHHAs! peaKiis Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOCHUE, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME TS Ki1acca KUCIIOT, PeaKlus
sTepudUKalM), MOoIydeHHe M mnpuMeHeHue. CreapuHOBas U OJEHMHOBAs KUCJIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MIApONu3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJIbl, (U3MUYECKHE U XUMUYECKHE
cBoiictBa (B3aumogeictBue c¢ rugpokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKCHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoassle noiuMmepsl. CTpoeHne Kpaxmajia U LeJIH0JI03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEaKLUs C UOJA0M).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpAllCHHi: INpOBEJECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHbBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcugoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcuaom wmenu(Il), BzaumopeiicTue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa peaklUUu MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lenTumpt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcrepUMeHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHUil: HaOIoJeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUu, CpeaHss MoJjeKkylspHas Mmacca. OCHOBHbBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®dusznka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUI YPOBEHbD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OpOUTAISAM B aTOMax SJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOI TeopHeil CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabl XMMUYecKol CBs3uM (KOBaJE€HTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUU. 3aKOH COXPAaHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHMs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3M4HbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmnueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSHUE XHMHUYECKOTO DPABHOBECHS.
[Tpunnun Jlelllarense.



DnekrponuTtrueckas auccoruanus. CuibHble u ciaadble 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX IMPEBPALICHUMN: JIEMOHCTpalus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILIECTB C NMOMOILBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHoOB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
¢duznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXMMHMUYECKUM PN HANPSHKEHUH
METaJlIOB.

XHUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KaJdbIUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DOKCIepUMEHTAIbHBIE METOJbl HW3Yy4YEHUS BEIIECTB M HMX TNPEBPAIICHUN: HU3YUCHHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHUE HKCIEePHUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KadyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIUIEHHOTO TMOJYYeHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBE YEJIOBEKA: TMpPaBHJIa HMCIOJIB30BAHUS JICKAPCTBEHHBIX MPEMapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MEXNpEAMETHBIX CBSA3EH MPU M3y4EeHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIecTBIsACTCS Yepe3 MUCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIW3,  CHUHTE3,  KilaccupUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-JIEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pPE3YNbTaThl OCBOEHUS TMpeIMeTa «XHUMHs» JIOCTUTAIOTCS B EIHMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOro 00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUIAMH TOBEACHHS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKON MAESITETbHOCTH OOYYAIOIIUXCS MO peanu3alud
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPY aHAJIHM3€ Pa3IMYHBIX BHJIOB YUYEOHOH €ATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh Pe3yJbTaT UIMTEIbHBIX HAOII0JICHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOW XMMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJCHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U )KU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOH U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIMSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI NPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATENbHOM, KOMMYHUKAaTUBHOM M COIIMATIBHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHUsI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJbI U YeNOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny TpodeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh M0JIy4yaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOIIEHAYYHbIE TOHATHUS, OTPAXKAOIIUE [IEJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHbIE AEMCTBHUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MOCTABJICHHBIMH 1EJISIMU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n ﬂBJ'IeHI/II\/JI;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(DUKAIIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATE 3aKOHOMEPHOCTH W IMMPOTHBOPCUYHA B paCCMaTpUBACMBbIX SABJICHUAX, CbOpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIUH — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCITAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO PA3IMYHBIX METOJI0OB [TO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wuHMOpManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3UYHBIX BUIAOB M (HOpPM TIPEICTABIICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpoChl U MPUMEHSITh PA3IUYHBIE METOABl TMPU IOUCKE M O0TOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

PHOOPETaTh OMBIT MCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpMY TpEICTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayeCTBE CpeACTBa Mpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJae€MOW TEMBI B XOJie AHANIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HJIed, (HOPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIel pe3yIbTaTOB MO3HABATEIbHOM AESITENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIOJHEHHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TIPU BBHITIOJHEHUN YUE€OHBIX W UCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbomee Y(h(GEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOHl KapTHHBI MHUpa, POJIM XUMHUHM B IIO3HAHUM SIBJICHUN NPHUPOIbl, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CUCTEMOM XUMHMUECKUX 3HaHUH, KOTOpas BKJIKYAeT: OCHOBOIIOJAraroliue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAsE Macca, MOJIIPHBIH OO0BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHHSI OpraHMYeCKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHUSA, JISKAIIME B OCHOBE NOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MacCHOM UCIOJIb30BAHNU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHSITHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
¥ ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJICIN MOJIEKYJl OPTaHMYECKHX BEUICCTB
JUI WITIOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(YrineBoopoasl, KHCIOPOJI W a30TCOJACPKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COEIMHEHUs), JaBaTh MM Ha3BaHMs no cucremarndeckoi Homenkiatype (IUPAC), a takke
NPUBO/INTh TPHUBHAJBHBIC HAa3BAaHHs OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, MPOIMIIEH,
alleTWiIeH, JSTWIEHIJMKONb, TIHMLUEpHUH, (eHomn, ¢dopManbAeru, aneTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHAPHBIC U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (QU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTaTbIACTHI, MypaBbUHAS U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh WCTOYHHKH YTIIEBOJOPOJIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOAYKTa PEAKIIMHA TIO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHI BIAIeTh CHCTEMOI 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMUSA, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS [UIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsAX, CBA3aHHbIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHHKHU 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUud u
(GbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/EHNUA B OBITY M TPYAOBOH [EATENbHOCTM B LEJIAX COXPAHEHHUS CBOETO 3/0POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEIHOIO BO3/AEHCTBHS Ha OpraHU3M
YEJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX M cAa0oBUIAMIMX OOy4aroIUXCs: YMEHHME MCIOb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBICHUNA TPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHMMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOINOJArarolIue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, HWOHHAs, MeTa/UInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON PeaKlui, XUMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPUS IJIEKTPOIUTHIECKOM
aucconuanuu, nepuoandeckuii 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HHEPTUU NPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JICKAIIHEe B OCHOBE MOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH W 0€30MaCHOM HCITOJIb30BAaHWN BAKHEUIINX HEOPTAaHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIHLHOCTH YEeTIOBEKA;



c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIC MPU3HAKU MOHITUHN, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKHUX PEAKIHUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEACIATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHH  XapaKTepu30BaTh dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzeneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COoeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYeCKHMMH BEIIECTBAMM C TIOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun JlelllaTense);,

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUA C MCIIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBujia OOpalleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aza4y no temMaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yIbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxkuuii 1 GOopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTUM B LEJISIX COXPAHEHHS CBOETO 3/0POBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCsi: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOUCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux (Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE

HanmeHoBaHMe pa3ae/ioB U TeM

Ne n/m IpOrpaMMBbL pasi Beero KonTpoabubie IlpakTuueckue gg;g? OOBBaI;“I:J)'ILHLI e

padoThI padoTshI pecype

Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 3 https://lesson.edu.ru/04/10
byrneposa

Hroro mo pazmeny 3

Pa3nen 2.YriaeBogopoanbl

2.1 [IpenenbHbIe YriIeBOJOPOIbl — AJKaHBI 2 https://lesson.edu.ru/04/10

2.2 HenpezebHbie yriieBon0poae!: aikeHsl, 6 1 https://lesson.edu.ru/04/10
QJIKQ/IUCHBI, aJTKUHBI

2.3 ApomaTH4eCKue yriaeBOA0POIbI 2 https://lesson.edu.ru/04/10

2.4 TpHpostHbie HCTOUHHKH YTIeBO/IOPOOB H 3 1 https://lesson.edu.ru/04/10
UX nepepadoTka

Hroro no pazgeny 13

Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKue CoeAHHeHUs

3.1 Crnuptsl. @eHon 3 https://lesson.edu.ru/04/10

3.2 éﬁii{fﬁ:;ﬁ;ﬁfomm’le KHCITOTEL 7 1 https://lesson.edu.ru/04/10

3.3 VriaeBoasl 3 1 https://lesson.edu.ru/04/10

Hroro no pazgeny 13

Pa3nen 4.A30Tcoaep:kalye OpraHudecKie coeIMHeHUus

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3 https://lesson.edu.ru/04/10

Hroro mo pazneny 3

Pa3znea S.BbicokOMOJIEKY/ISIPHBIE COEINHEHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m I;;;?;::f;::me PASACIIOn W TEM Beero Kontpoabubie IlpakTuueckue f:g;)g? OOBBabTI:J)IbeI e
padoThI padoThI pecypebi
Pa3nes 1.Teoperuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuondeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 https://lesson.edu.ru/04/11
anemenToB JI. 1. Menaeneena
1.2 Crpoenne semectsa. Muoroodpasue 4 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/11
Hroro mo pazmeny 13
Pa3nen 2.Heoprannueckasi XumMusi
2.1 Mertasibl 6 1 https://lesson.edu.ru/04/11
2.2 Hemeramnbl 9 1 1 https://lesson.edu.ru/04/11
23 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 5 htps://lesson.edu.ru/04/11
BEILIECTB
Hroro no pazgeny 17
Pa3nen 3.Xumus v :Ku3Hb
3.1 ‘ XuMusl U )KU3Hb 4 ‘ https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBIE

Ne Hara undgposbie
T

w/n eMa ypoka Beero KOﬁHTpOJIbHLIe Hpﬁamnqecmle W3yUeHHS 0GPA30BATEIbHEIE

padoThI padoThI pecypesI

1 Hpeaver oprauHeckor XumuH, et 1 Centsa6pp  https://lesson.edu.ru/04/10
BO3HHMKHOBEHHE, Pa3BUTHE U 3HAUYCHHE
T o

2 COPI CTPOCHITT OPTATMHCCKHX COCHHCHIH 1 Cents16pp  https://lesson.edu.ru/04/10
A. M. BytiepoBa, e€ 0OCHOBHbIE IOJI0KEHHSI
[IpencraBnenue o kiaccupuKanum

.H

3 OPTAHITHECIIX BEIIECTB. HOMCHIIATYPa 1 Cents16pp  https://lesson.edu.ru/04/10
(cucremarnyeckas) ¥ TPUBUAIBHBIC HA3BAHUS
OpTraHU4YC€CKUX BCIICCTB

4 I[;JII[KaHH: COCTAB 1 CTPOCHHE, TOMOTOTHHACCKIH 1 Centsi6pp = https://lesson.edu.ru/04/10

5 Metax i 5Tas — NpOCTEHIIME NPE/ICTABHTEH 1 Oxts6ps  https://lesson.edu.ru/04/10
QIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 OxkTts6pp  https://lesson.edu.ru/04/10

7 ITHICH H POMUICH — NPOCTEHIINE 1 OxTs16pp  https://lesson.edu.ru/04/10
IPECTaBUTENN AJIKEHOB
[IpakTuueckas pabora Ne 1. «Ilomyuenue )

8 . 1 1 Oxts0ps  https://lesson.edu.ru/04/10
STHJIEHA U U3yYEHHE ero CBOMCTB»
Anxanuensl. byraguen-1,3 u metunOyraaueH-

9 1,3. [TonydeHnEe CHHTETUYECKOTO KayuyKa 1 1 Hos6pn https://lesson.edu.ru/04/10
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PSAll. ALETHIEH — 1 Hos6pn https://lesson.edu.ru/04/10
NPOCTEHIINN PEACTaBUTENb AIKUHOB

11 BhraHCICHHA 110 YPaBHEHHIO XUMHHECKOH 1 Hos6pp https://lesson.edu.ru/04/10

peaKIuu




Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHUYHOCTh

12 Hos6pn https://lesson.edu.ru/04/10
apeHOB

13 T'enereckas cei3b YrieBONOPOLIOB, Hexabpp  https://lesson.edu.ru/04/10
MPUHAJICKANTUX K PA3JIMIHBIM KlaccaM
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHRIE HEPTSIHBIE Ta36l, Hexabpp  https://lesson.edu.ru/04/10
He(Th M MPOAYKTHI €€ mepepadOTKH
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl, Hexabpp  https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI € nepepaboTKu

16 Kontponbnas pabora no pasaeiy Hexabpp  https://lesson.edu.ru/04/10
«YTIIEBOIOPOABD)

17 [IpenenbHBIC OJTHOATOMHBIC CITUPTHI: METAHOJI STuaps htps://lesson edu.ru/04/10
1 3TaHoj. BogopoiHas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U Susaps htps://lesson edu.ru/04/10
TJTHICPUH

19 Genor: CTpoeHng MOJICKYJIbl, U3HYICCKHE 1 SHBapp https://lesson.edu.ru/04/10
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 AJIbCTHIbL: (HOPMATILACTHL M ALCTATBICTHA. @®eBpany | https://lesson.edu.ru/04/10
Aueron

21 OnEOOCHOBHEIE IDESiENLHEIE KapOOHOBLIE deppasis | https://lesson.edu.ru/04/10
KHCJIOTBI: MypaBbHHAS M YKCYCHAS

22 Hparcrireckas pa6f) ra Ne 2. «Cpoticrsa @eppasip | https://lesson.edu.ru/04/10
pacTBOpa YKCYCHOM KHCIIOTBD

23 (TeapuHOBas i ONICUHOBAS KHCIIOTEL, KaK Mapr https://lesson.edu.ru/04/10
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIIOT

24 Mpl1a kak com{ BBICIIIUX KapOOHOBBIX KHCIIOT, Mapr htps://lesson edu.ru/04/10
AX MOIOIIIEE IENCTBUE
CrnoxHbIe (DUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX Maprt https://lesson.edu.ru/04/10
3¢upos

26 Kupbl: Tuaponus, mpuMeHEHHE, Mapt https://lesson.edu.ru/04/10




OuoJioruyeckas POJIb J)KHUPOB

VYTIIeBOIbI: COCTaB, KiTacCUpUKAITHSI.

27 Baxkneiimue npencraBuTeNn: II0K03a, 1 Ampens https://lesson.edu.ru/04/10
dpykTo3a, caxaposa

28 Kpaxmai i nenono3a Kak npHpozHpie 1 Armpens https://lesson.edu.ru/04/10
MIOJIUMEPHI
KonTponpHas padora mo pazaeny

29 «Kucnopoacoaepkaimue opraHn4ecKue 1 Arnpenb https://lesson.edu.ru/04/10
COCTUHEHUS

30 AMUHBI: METUIAMUH M aHWINH 1 Anpenb https://lesson.edu.ru/04/10
AMUHOKHUCIOTHI KaK aMm(pOTepHbIe

31 OpTraHUYECKUE COCAMHEHUS, UX OUOIOTHYECKOE 1 Mait https://lesson.edu.ru/04/10
3Hauenue. [lentuas

30 benku kak nmpupoaHbie BBICOKOMOJIEKYIISPHBIC 1 Mait htps://lesson. edu.ru/04/10
COCITMHEHUS

33 OCHOBHKIC MOHSATHS XHMHH . 1 Maii https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMU. 1 Mait https://lesson.edu.ru/04/10
[TnacTMaccel, Kayqyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoauuyecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHust

CeHTs0pD

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/11

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHUYeCKux anemeHToB [1. M.
MeHeneeBa, X CBSI3b C COBPEMEHHON TEOpUEH
CTPOCHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA M CHCTEMBI
xumMuueckux asemenToB .. Menieneena B
pPa3BUTUU HAYKH

CeHTA0pD

CeHTA0pD

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

Crpoenue BemniecTBa. XMMHUUYECKast CBA3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb

BaneHTHOCTB. DIIEKTPOOTPHULIATENIEHOCTD.
Crenenb okucieHus. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsitue o gucniepcHbIX cucteMax. ICTUHHBIE U
KOJUJIOMJHBIE pacTBOPbL. MaccoBas 101
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

CeHTs0pb

OxTs0pB

OxTs6pB

OxT1a0pb

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

Knaccudukanus XuMU4ecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.

OxTa0pb

https://lesson.edu.ru/04/11




3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxopoctb peakiun. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peakumn»

DrekTpoiauTHyecKas quccoruanus. [lorstue o
BoOpoaHOM Tokasatene (pH) pacTopa.
Peaknuu nonHoro oomena. ['mapoims
OpPraHMYCCKUX U HEOPTaHMUYCCKHUX BEIICCTB

Hos6pn

Hos6pn

Hos6pp

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

12

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
[TonsTre 00 31EeKTPOIH3E PacIIaBOB U
pacTBOPOB coJiei

Hos6pp

https://lesson.edu.ru/04/11

13

Kontponbnas padoTa mo pazaeny
«TeopeTnyeckre OCHOBBI XHMHUMY

Hexabpp

https://lesson.edu.ru/04/11

14

15

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX demMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢pu3nuecKkrue CBOMCTBA METAIIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKeHUH METaJlJIoB

Hexabpn

HexaOpb

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIIOB
(HaTpuii, KA, KA, MarHui, aJTFOMAHUN )
U UX COeTUHEHUN

Hexabpn

https://lesson.edu.ru/04/11

17

18

19

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COEeTMHEHNN

XVMHYECKUE CBOKCTBA IIUHKA, JKEJIE3a U UX
COEeTMHEHNN

[TpakTnueckas padota Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 33a4 10 TEME

SAuBape
SuBapb

SuBape

https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11




«Metamiabl»"

20

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XUMHUUYecKux anemeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

despanb

https://lesson.edu.ru/04/11

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposa)

despanb

https://lesson.edu.ru/04/11

22

23

XHWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHU

XuMHYECKue CBOMCTBA a30Ta, pochopa u ux
COCIUHEHUN

despanb

Mapt

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

24

XHUMHYECKUE CBOMCTBA yIiIepoa, KpEMHUS U UX
COCIUHEHUN

Mapr

https://lesson.edu.ru/04/11

25

26

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUI

O0o001IeHrEe U CHCTEMATHU3aLIMs 3HAHUH 110 TEME
«Hemerannbly. Beruuciaenus no ypaBHeHUSIM
XUMHNYCCKUX peaKquI 158 TCpMOXI/IMI/I‘IGCKI/IC
pacy€Thl

Mapt

Mapt

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
"HemeTayst"»

Arnpenb

https://lesson.edu.ru/04/11

28

29

30

31

KonTponbhas pabota mo Temam «MeTamib» u
«HemeTtaiuisy

HeOpFaHI/IquKHe H OPraHUYCCKNUEC KUCIIOTHI.
HCOpFaHI/I‘-IeCKI/Ie U OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHNYECKHE U OpraHUYecKre
coeuHeHus. [ eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB

Poinb xumum B 00ecIiedeHnH K0JI0THIECKOM,

3HepFCTquCKOﬁ n HPIH.[CBOﬁ 6e3OHaCHOCTI/I,
Pa3BUTHUU MCIUITUHBI

Ampenb

Ampenb

Amnpens

Mait

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11




[IpencraBnenus 00 0OMKUX HAYYHBIX MPUHIIATIAX

32 IIPOMBILIEHHOTO MOJy4Y€HUs] BAXKHEUIINX 1 Maii https://lesson.edu.ru/04/11
BEIICCTB

33  UenoBek B MUPE BEILIECTB U MaTEPHAIIOB 1 Maii https://lesson.edu.ru/04/11

34 XUMUS U 300pOBbE YEIOBEKA 1 Maii https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.I'abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. u ap. Xumus 10 k1. ba3oBblil ypoBeHb.
Y4eOHuk

2.I'abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. u ap. Xumus 11 k1. ba3oBblif ypoBeHb.
YyeOHuk

3.I'abpuensn O. C., Octpoymos U. I'., Cnaakos C. A. u ap. Xumus 10 k1. ba3oBbIil ypoBeHb.
Pabouas Terpaas

4.T'abpuenss O. C., Octpoymos U. I'., Cnaaxos C. A. u ap. Xumus 11 k1. ba3oBblil ypoBeHb.
Pabouas Terpans

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®epepanpubiii nopTan «Poccuiickoe odpazoBanue»: http:// www.edu.ru/

2. TTopran «Iludposoe obpazoBanuex: http://digital-edu.ru

3. "OUIIN" denepanbHblii MHCTUTYT MEJArornieckux u3mMepenuii http://fipi.ru

4. Poccuiickas 3aekTpoHHas 1mkosa https://resh.edu.ru/

5. Mudposoii oOpazoBarensHbIA pecype s mkon AKmace https://www.yaklass.ru/
6. bubnuoreka mudpoBoro odpazopaTelbHOr0 KOHTeHTA https://urok.apkpro.ru/#

7. Yunu.py — oOpa3oBaresibHasi OHJIaHH-TIIaTGopMa /IS IKOJIbHUKOB, UX POAUTENEH U
yaureneit https://uchi.ru/

8. Eaunoe coneprkanue oduiero oopaszosanus https://edsoo.ru/

9. "Skysmart" - onnaiin mkosna st Aetei u moapocTkoB https://skysmart.ru/

10. HOC "Most mkoma" https://myschool.edu.ru/



https://edsoo.ru/
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