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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENIbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanum, peain3yromux OCHOBHbIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MpOTpaMMbI IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUs)
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIENTyanbHbIE mojoxeHuss @I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBaHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3aliy, SBISETCd HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOILICH KyIbTYphI YEIOBEKA, a
TaKXe 3KOJOIMYeCKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPHUPOJHOM Cpere.
Peanusyercs xumudeckoe oOpa3oBaHue OOyyaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOIo
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM CrHeuu(UKA HAyKd XUMHH, e€ 3HA4CeHUs B
MO3HAHUU NPUPOIBI U B MaTEpUANIbHOM XKM3HM OOILIECTBA, a TakXke C y4eToM OOIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIEJOCTHOIO MpPEeACTaBICHUs
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POpMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYyTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOumiectBa. CoBpeMeHHass XMMHs KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00albHBIX MpoOJieM YCTONYMBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIIEBOM, IKOTIOTHUECKOM O€30MacCHOCTH U OXPaHbl
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro oouiero oobpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3YUY€HHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOAUMYIO UM s
BHIPAOOTKH MHPOBO33PEHUYCCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHHWM 10 HEOPTaHUYECKOW XUMHH (C BKIIOUYECHHEM
3HaHUH U3 001el XUMUH) U OpraHruuecKoi Xumun. PopMHUpOBaHKE JTAaHHOMN CHCTEMBbI 3HAHUH MTPH
M3y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHUN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHuueckas
XUMUS» c(hOPMHUPOBAHA B MPOTPAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHKA Ha
OnpeAci€HHbIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMUMHYECKUX U DIJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckol XUMHU IOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIUU.

[Ton HOBBIM YrJiOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYJAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsaercs B Kypcax 10 wum 11 kiaccoB nsrneMeHTaMu COJEpKaHUs, HMEIIIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B memom coxepxkanue
yueOHoro mpeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHWYECKOTO U OPTaHUYECKOT0 MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUIN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke MmpodiieM cOepeskeHus
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00YYarOIINXCS PUHSATHIC
IporpaMMoil Mo XMMHHM TOJAXOJAbl K ONPEIEICHUI0 COAEPKaHUS M TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX YYEOHBIX AECUCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE Ul Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM JCITESAHOCTH, 3aHIMAIOIICH BAXKHOE MECTO B IIO3HAHUU XUMUU.



B npakTtuke npenogaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha YPOBHE CpEHET0 00111ero 00pa3oBaHusl, IPH OMPEICIICHUN COJePKATEIILHON XapaKTePUCTUKU
Henel W3Y4YeHHs IMpelIMeTa HampaBlICHHUEM IEePBOCTECIICHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TAaKOW TMOJXOJ K ONPEICICHHUIO Ielield M3ydeHUs
IIpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOM TOYKE 3peHUs IVIaBHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEeH CcoCTaBIsIOLIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIIOUEBbIC MOHSTHS,
(dbyHIaMeHTAlIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIEeCTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3yuyeHus MpeamMera B
porpaMMe 1o XMMHUN YTOYHEHA B CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cuUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoOIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIaéTCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMMYCKHHMKAa OOIIE00pa3oBaTeNbHON OpraHU3alliu, BIAJCIONIEr0o HEe HAaOOpoM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCO0AMH M yMEHHSMH aKTHBHOTO
TIOJTyYEHUS 3HAHWUN Y IIPUMEHEHUS MX B PEATbHON KU3HU JIJIS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3u c 3TUM TnpH U3Y4YEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

aJanTanys o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIETOCs MUPa, GOPMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
UMEIONNX YHUBEPCAIBHOE 3HAYCHUE JIJIS PA3IUIHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOUCKA, aHaimu3a W 00padoTku WHOOpPMAIUU, HEOOXOMUMBIX [IJIi MPUOOPETEHUS] OIbITa
JESTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pa3BHUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEILICKTYALHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA M aHAN3a y4eOHOW W HAyYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COZIepKAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YYAIOMIMXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJIOAAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroIUXCs yOKAIEHHOCTH B TyMaHUCTUYECKON HANIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJI00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJTHEHHUST YHEPTETHYECKUX PECYPCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XMMHYECKUMU SIBICHUSIMHU.

B yueGHOM 11aHe cpegHero obOmero oOpa3oBaHus MpeaAMeT «XUMUsS» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61ee yuCiIO YacoB, OTBEAEHHBIX ISl U3YYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctasisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIe (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudeckas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaK OPraHunIecKUX BenlecTB. HoMeHkmaTypa opraHnyeckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBUAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: 03HAKOMIICHUE C
o0Opa3laMu OpraHWYECKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJICHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. MeraH um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNUs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NpOCTEHUIINe
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (pEaKkIMH TUAPUPOBAHHSA,
raJIoreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U TOJIMMEPHU3allNH ), TOTYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIaCCaM.

[TpuposHble UCTOYHUKU YIIIEeBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHble HE(TAHbIE Ta3bl.
Hedtb u e€ npoucxoxaenne. CrnocoObl nepepaboTKy HEPTH: IEPErOHKA, KPEKUHT (TEPMUYECKHUI,
KaTaluThHueckuil), mmponu3. IlpogykTel mepepaboTku HedTH, UX TNpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpallleHUi: O3HAKOMIIEHUE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, Koyuiekun «HedTe» n «Yronb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEJIECHHE MPAKTHUECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.



Bbluncnenuss 1mo ypaBHEHHMIO XUMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKLus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIA.

deHout: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHoua.
[Tpumenenne penona.

Anpaeruapl U kemowuwl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOThL.. MypaBbHHAS M YKCyCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUE 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepupUKalM), MoIdydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOILIEE NEUCTBHE.

CrnoxHble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapuipl). ['moko3a —
IpOCTEHIINA MOHOCaxapu: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NUYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoseictaue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXIEHHE B MPHPOJAE, NMPUMEHEHHE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJII0IeHNe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(1l), B3aumozeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/IHOTO BEIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 NUCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(oTepHbIe opraHndeckue coequHeHus. u3nyeckue U XUMHYECKHe
CBOWCTBA AaMHUHOKHCJIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
Ilentu b



benkn xak mpupoaHbBIE BBHICOKOMOJIEKYISIPHBIE COeIUHEHUs. llepBuuHas, BTOpHYHAS H
TPEeTUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBONCTBa O€JKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC pEaKIIu Ha OCJIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3YYEHHs BEIIECTB W WX IPEBpAILCHUI: HAOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpPU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEpPHU3AINU, CPEIHSS MOJIEKyspHas Mmacca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3ALUs U TOJTMKOHICHCALHSI.

DKcrepuMEeHTaIbHbIE METO/bl M3YYEHHUSI BEUIECTB M MX IPEBPAILCHUN: O03HAKOMIICHHUE C
o0pa3amMy IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU /ISl OTJEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
OKCIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJICKYJIa, SHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M € TUHULBI UX
U3MEpEHUsI.

buonorus: xinerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE HCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHMUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpPOHHas 000JI0YKa.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemMeHTsl. OcoOeHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOUTANIIM B aTOMax 3JIE€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuogmyeckas cucrema xuMuueckux osnemeHto /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa W Ilepmoguyeckoil CHUCTEMBI XHUMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HaueHUe MEepUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HETOJISIPHAsT U TIOJISIpHAs, MOHHAs, MeTaTndeckas). MexaHu3Mbl 0Opa30BaHHs KOBAJICHTHOU



XUMHUYECKOU CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTH.
DNEeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraH MuecKux BelecTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKAIIUX K PA3IIMUYHBIM KIJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKHMX pEaKIUii B HEOPraHUYECKOH U
OpraHUYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIUE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnektponauTnueckas aucconuanus. CunbHble U ciadble 31eKTponauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCTasi, HEUTpalibHas, IejJoyHas. Peakiiuu noHHOro 0OMeHa.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielIel KPUCTAJUIMUECKUX pPeméToK, HaOJII0AeHHe | ONHUCAaHUE JIEMOHCTPALUMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OTpeJIeJICHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTh XUMHUYECKOU PEaAKLIH.

Pacuérnurie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAsi JI0JI BEIIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yrieposaa).

XVMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHENUIINX HEMETAIIOB U UX COCUHEHUH.

Meramnel. [lonoxenne metamios B [lepuoandeckoi cucreme XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAJIOB. DJIEKTPOXMMHMUECKUN Pl HANpsKEHUM
METaJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kaluid, KaldblUd, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61mue criocoOb! Moay4yeHus: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILCHHUI: H3ydeHUE
KOJUTeKIUU «MeTabl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a/a4,
HaOJIOZICHUE W OINMCAaHHWE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJACHCTBHUE



TUJIPOKCHUIA AJTIOMUHUS C paCTBOPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaumn.

PacuéTer Macchl BemecTBa wiik 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTUYECTBA
BEII[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYCCKOM, SJHEPTETUUECKON M TTUIIEBON 0€30IMacHOCTH,
pa3BUTUM MeAULMHBL. [[oHATHE O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHiA.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BOKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPUAVIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpHAabl,
KOHCTPYKIIMOHHbIC MaTepHuajbl, KPacKu, CTEKJIO, KepaMHKa, MaTepualibl JIs DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMUsS U 30POBbE 4YEJIOBEKAa: MpPAaBUJIA HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IIPEINAPATOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce oCcyIecTBIsI€TCS Yepe3 UCIMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHMH,
TaK W MOHATHM, SBJISIOUUXCS CUCTEMHBIMH I OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, Kiaccu(uKanus, TMNEPUOJUYHOCTb, HAOIIOICHNE, OSKCIEPUMEHT, MOJICIUPOBAHHE,
M3MEpEHUeE, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMYUHBI U €AUHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomoTHsI: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEITHHBIX

MaTCepHraIoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, MMUIICBasa MPOMBINIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
poTrpaMM CpPEAHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHus SBIAETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « X UMM Ha YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BbIICICHBI
CJIEIYIOIINE COCTABIIAIOILNUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYyue MOTUBALUU K 00y4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPaJULUN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIMMHU LIEJOCTHOM CHUCTEME XHMHUYECKOIO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HECHHBIE IJIAHBI.

JInuHOCTHBIE PE3YIbTAThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C F'YMAaHUCTHUYECKUMHM, COLMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU U HJeajJaMHU POCCUICKOrO TI'pa)<IaHCKOro OOILEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIaMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS INYHOCTU 00YyYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliiy MPUHSTHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUSA:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENBHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOIO IMPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHHUS HAyKH €CTh pEe3yJIbTaT JJINTENbHBIX HAOIIOACHUH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEUICHUs], OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTeH 30pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOU
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCHil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY UHIUBUIYaTbHOM TpaeKTOPUH 00pa3oBaHusl, Oyayiei
npoeCCuu U peann3alud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TrMY€eCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKHU 1EIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK HCTOYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MpoOeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paloHAIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIIMX BPEI OKpYKallled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJUYHsl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHMMaHMsl cHeuu(UKA XUMHMHM KaKk HAyKHd, OCO3HaHUs €€ poiau B (POPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO TPEACTABICHUs 00 OKpYKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOIHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHON
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTUHM MEIUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(DOPTHOM JKU3HU Ka)KIOro WieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOJb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K TO3HAHUIO U UCCIIEN0BATEIbCKOM ACATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3IMYHbIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOro IMpeaMeTra «XUMHsS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXAUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHbIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMATTbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIE Yy4YeOHBbIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATHHBIMU YYEOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTC/JIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKNe AeiCTBUS:

CaMOCTOSITENNLHO (OPMYJIUPOBATh M aAKTyalM3HpPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPECIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJIBb30BaTh MPU OCBOCHWU 3HAHMHA NPHUEMBI JIOTMYECKOIO MBIIIJIEHNUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATUH W YCTAHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIONIb3YEeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MO/IEIN, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIbHO C(hOpMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOJIOJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHbBIN OTYET O MPOJAETAHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaunmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3WPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEYHBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY HpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgiiajienne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJl€ AMANOora W/WIHN JTUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
NpeUI0’KEHHOH 3a/1a4H;



BBICTYNATh C NpEe3eHTAlUell pe3ylbTaTOB MO3HABATEIBLHOW NEATEIbHOCTH, MONYyYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTJIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBJ1ajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM IOJy4eHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XVUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (DOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaauKail, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI S3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IMMOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU IESITEIBHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTepPHbIC NMPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABA, CTPOCHUS U
MPEBPALLEHUI OPTaHUYECKUX COCIUHECHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (OPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUi, NU3rOTABIUBATh MOJEIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUIS WIUTIOCTPALIMU UX XMMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K OMNpeNeNE€HHOMY KJIAcCy/Tpynmne COoequHEHUN
(YrJIeBoIOpOabl, KHCIOPOJA W a30TCOJAEpXkAIINEe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cucreMatndeckoi HomeHkinatype (IUPAC), a takxke



MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMJIEH,
alleTUIeH, STHJICHIJMKOIb, TIHMLEPUH, (eHOoN, (OopMaibAerul, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApPUHOBAs KUCIOTA, TIIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHIbI XMMHYECKOH CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BeiecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 2TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJ, ITAHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YToJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB MIIM IIPOJYKTOB PEAKILIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHUMHU MPH M3YYCHHH BEIIECTB W XUMHYECKHX SIBICHUI
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAllUsX, CBI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKLIUU OPIraHUYECKUX BEIECTB, A€HATYpaLus OSJIKOB [P HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MAaCHOCTH IIPH 0OpaIieHuu
C BEILIECTBaMH U JIa0OpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX peakuuil U (opMynIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJia SKOJIOTMYECKH IeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karollled MpUPOIHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbici mnokaszarens [IJIK, moscuaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUisi 00y4arouMxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHUE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(OpMUPOBAHHOCTH PECTABICHUN: O XUMHUYECKOMN COCTaBIISIONIECH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B (OPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
NPAaKTUYECKUX 3a/ad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO0 H
MPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATraroIINe
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATU aTOMOB, HUOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHid, pacTBOp,  IIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTHIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXpaHEHUsS U MPEBPAIllEHUS SHEPTrUU MPU XUMHYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHMHM, MHPOBO33PECHUYECKHE 3HAHUsA, JICKAIIME B OCHOBE IOHMMAaHUSA
IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAHUHM BA)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JAEITETbHOCTH YEeIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATUH, YCTaHABIMBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCHOIB30BaTh XUMHYECKYIO CHMBOJHUKY IS COCTABIICHUS
dopMyn BElIECTB U ypaBHEHUN XHWMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralml€éHas W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHUSX, TUIl KPUCTAIUNIMUECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHWYECKUX COETUHEHU;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BELIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;



c(OpMHUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKux 3aemeHToB /1. 1.
MeHnnieneeBa, HCIONB3YS MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XUuMU4eckux snementoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHAE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BelIeCTB, TEIJIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YYaCTHUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IOJHBIE
U COKpAallEHHBIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, YUWThIBasl YCIIOBHUS, IIPU KOTOPBIX 3TU
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEeaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [atense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKaIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIYYE€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke C(HOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAyyHBIX HMPHUHIMIAX M 3KOJOTHYECKHX MPOOJIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIIOJIB30BAaHMEM IOHSATHS
«MaccoBasi JI0Jsl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUiia MOJIb30BAHUS XUMUUYECKOW TMOCYAOU U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBuUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOAOPOAa B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpebl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE YKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIAOOpAaTOPHBIM 000PYJOBaHUEM, MTPEICTABIAThH
pe3ysbTaThl XMMHYECKOTo SKCIepUMeHTa B (opMe 3amucH YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIa SKOJIOTMYECKH Ie1ecO00pa3HOro
MOBE/ICHNsA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHUII;

JUISL CJICTIBIX U CIIA0OBUIAIINX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBan KomauyecTBo yacos DJIEeKTPOHHbIE Yuer peasmzanuu
°
He pa3ieioB (uudpossbie) NPOrpamMMbl
n/ Bcecer Konrpoabn  IlpakTHueck
U TeM o0pa3oBare/ibHbIE BOCIIMTAHUSA U
I ble padoThbI ue padoThbl
NPOrpaMmbl pecypcsl npogopreHTAMOHH
0ro MUMHHUMYMa
Pasznesa 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XUMUM
OO6cynuTh npeamer Nuunuuposats
Y 3HaYEHUE oOyuaromuxcs K
OpraHHYeCcKOi 00CYyXICHHIO,
XUMUH. BBICKa3bIBAaHUIO
[IpoananusupoBarth CBOETO0 MHEHU,
JNEKTPOHHOE BBIPa0OTKE CBOETO
IIpenmer
. CTpOEHHE aToma OTHOIIEHHUS I10
OpraHUYeCcKOn .
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TIOHSTHS TOMOJIOTH
Y U30MEPHI.
O3HaKOMUTBCS €
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peakuuii 1 OBP B
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[IpoananusupoBaTh
XUMUYECKUE
CBOICTBA aJIKCHOB,
CHOCO0bI
MOJIy4YEHUs U
MIPUMEHEHUS,
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KJIacCU(PUKALIIT
AJIKaJUEHOB,
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IIPUMEHEHHE

AJIKUHOB.

N3yuuts [TopnepxxuBars B
TOMOJIOTHYECKU I JETCKOM KOJUIEKTUBE

psia apeHoB, O0MIyIO
(opmymny,
HOMCHKJIATYPY U
nu3oMepusi.
DIEKTPOHHOE U
MIPOCTPAHCTBCHHOE
CTPOCHHUE MOJICKYJIBI
OeH3ona.
O3HaKOMUTHCSA €
(hbU3UYECKUMU U
XUMHYECKUMHU
CBOMCTBaMH apeHOB,
MOJIYYUTh
IpeJcTaBIeHuEe 00
OPUEHTUPYIOIICMM
JIEUCTBUA
3aMECTUTEINIeH Ha
OEH30JIbHOE KOJIBIIO.
OcoOenHoctu
CTPOEHUS U CBOMCTB
CTHpOJIA,
oOcyxXeHue
mporecca
MTOJIMMEPHU3AITUH.

JIeTIOBYIO,
JIPYKETIOOHYIO
atmochepy
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bopmyy, oOyuarouxcs,
HW30MEpHIO, CPOCHHUE  TIOMOTaTh JIETSM,
MOJIEKYI, OKa3aBIIUMCS B
¢duznueckue u KOH(IMKTHOU
XUMHUYCCKHE CUTYaITUU U/WIN
Crnuprsl. https://myschool.edu . Y
3.1 3 CBOICTBa, CIOCOOBI HEeOJIaronpHUsATHBIX
®denon .ru
MTOJTYYCHUSI. YCIIOBUSAX
OxapakTepu3oBaTh
MOHSITHE

BOJIOPOJIHAS CBSI3b.
OO6cyauTh cTpoeHue
U CBOICTBA
MHOTaTOMHBIX
CIIMPTOB,




3.2

AJnbnerunpl.
Kap6onoBeie
KUCJIOTHI.
CioxHBIE

3¢upsl

https://myschool.edu
Tu

XUMHUYECKHE
peakuuu,
XapaKTepHBIC IS
MHOTO20MHBIX
CIIUPTOB.
OxapakTepu3oBaTh
MEXaHHU3M peaKInu
HYKJICO(PUITBHOTO
3aMeIeHUs.
[IpoananusupoBath
CTPOCHHE MOJICKYJIBI
(enora,
¢busnyeckue u
XUMHUYCCKHE
cBOiicTBa (peHONOB.
KauectBenHsbie
peakiuu Ha peHon
Y €ro MpUMEHEHHE.

N3yuuts
JIEKTPOHHOE
CTpOEHHE
KapOOHMIIbHON
TPYIIIIBL.
[IpoananusupoBaTh
TOMOJIOTHYECKHE
PSIBI aTbICTHIIOB.
O6cynuthb
¢buznyeckue u
XUMHUYECKHE

OpraHu3oBbIBaTh
paboTy oOydaromxcs
C COLIMAJIbHO-
3HAaYUMOU
uHpopMaruen -
00CyX1aTh,
BBICKA3bIBaTh MHEHUE



33

Yrnesoanl

https://myschool.edu
.ru

CBOMCTBA
abACTUIOB U
KETOHOB, PEAKITUN
OKHUCJICHUS,
CTIOCOO0BI
MOJIy4EHUSI.
OxapakTepu3oBaTh
XUMHYECKHE U
(dbuzndeckue
CBOICTBa, CTPOEHUE
MOJIEKYJT
KapOOHOBBIX
KHCJIOT.
O3HaKOMUTBCSA €
MIPEICTaBUTEISIMU
KapOOHOBBIX
KHCIIOT:
MYpPaBbUHOM,
BBICIIIUMU
KapOOHOBBIMH
KHCJIOTaMHU.
N3yunts
TOMOJIOTHYECKU N
psiz, bopmyy,
HU30MEPHUIO U
CBOMCTBA CJI0KHBIX
3(upoB.

N3yuuts 06111y10
XapaKTePUCTHKA
YTJI€BOJIOB.

YcranaBiuBaTh
JIOBEPUTEIIbHbBIE
OTHOILIEHUS MEXK]TY



[IpoananusupoBathb
MpeICTaBUTENEN
Pa3IMYHBIX KJIACCOB
YIJIEBOJIOB:
MOHOCaXapu/bl,
Jcaxapuibl,
MOJINCaXapubl.
N3yuuth
HCKYCCTBEHHbBIE
BOJIOKHA U
CIOCOOBI UX

YUUTEIIEM U
oOyJaronumcs,
CIOCOOCTBYIOLIHE
MO3UTHBHOMY
BOCHPHUSTHIO
YUYaAIIAMUCS
TpeOOBaHMI U MPOCKO
YUUTEIS

MOJTyYCHHUSI.
Wroro no pazaeny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyecKkue coeIuHeHus
OxapaxkTepu3oBaTh [To6yxnate
aMHHBI KaK oOyyJaronuxcs Ha
OpraHUYecKue ypOKe co0II0AaTh
MIPOU3BOIHBIE MPUHIIUIIBI Y9eOHOM
aMMHaKa. THUCIUTUIMHEL 1
[IpoananuzupoBaTh caMOOpraHu3alu
AMMWHEI. .
https://myschool.edu = cBolicTBa n
4.1 AMMHOKHCIIOT 3
Iru CTpPOEHHUE
BI. benxu
aMHHOKUCJIIOT.
OxapakTepu3oBaTh
OeJIKu Kak
MIPUPOJTHEIE

MOJIUMEPBI, U3YUUTh
CTPYKTYpy O€IKOB.




Hroro no pazneny

3

Pa3zneu 5. BbicokoMoJIeKyJIsIpHBbIE COeINHEHUS

JlaTtb onpenencHue [IpuBnekars
MOHSATUSAM BHUMAaHUE
MIOJIUMEDHI, oOyuaromuxcst K
[TnacTmacchl. JIaCTMACChI oOcyx1aemMoi Ha
https://myschool.edu ’ 4
5.1 Kayuyku. 2 3J1aCTOMEPHI. ypoke uHpOpMaIuH,
.ru
Bonokna N3yuntb ocHOBHBIE AKTHUBU3AINH
METO/Ibl CUHTE3a [I03HABATEJIbLHON
BBICOKOMOJIEKYJISIPH | JAESTEIbHOCTU
BIX COCIMHEHUI o0ydJaronmxcs
Wroro no pazneny 2
OBIIEE
KOJIMYECTBO 34
YACOB 10

[TPOT'PAMME




11 KJIACC

N HanmenoBan KouauvecTBo 4acoB DJIeKTPOHHbIE Yuer peanuzanun
© | He pa3/ieioB (uudpossbie) NpOrpamMMbl
n/ Bcer  KonTpoubH IIpakTHyeck
U TeM o0pa3oBaTre/ibHbIE BOCIIMTAHMS U
I 0 ble padoThI ue padboTbl
NPOrpamMmbl pecypchl npo¢opueHTAIUOHH
0ro MUHUMYMA
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
O6CcyauTh Haxomuth
CTPOEHHE U COCTaB LIEHHOCTHBIN acIeKT
ATOMHBIX SITIEP. y4eOHOT0 3HAHUS U
Crpoenue N3yunth uH(popmManumy,
aTOMOB. AJIEKTPOHHbIE o0ecrneunBarth €ro
[lepuoanueck KOH(UTYyparuu MIOHUMaHUE U
Wi 3aKOH U aTOMOB. nepeXKuBaHue
11 [Tepuoanuecka 3 https://myschool.edu = OxapaxTepuzoBatb 00yJarOIUMUCs
' s cUCTeMa .ru 3aKOHOMEPHOCTHU
XUMHUYECKUX W3MEHEHUs CBOWCTB
asieMeHTOB /I, XUMHAYECKUX
n. 3JIEMEHTOB ¥ UX
Menneneesa COEIMHEHUH T10
rpynmnam u
MEepUOIaM.
N3yuuts VYrpaBiasaTh yueOHBIMU
Crpoenue XUMHUYECKYIO CBS3b TPYIIIaMHU C LUEJbIO
12 BEIIIEeCTBA. 4 https://myschool.edu u ee BuspI, BOBJICUECHUS
' Mmuoroo6pasu .ru MEXaHU3MBbI oOyJaronmxcs B
€ BeILleCTB o0Opa3oBaHMUsl. nporuecc o0yueHus u

BOCIIUTAHUS,




N3yunthb
BaJICHTHOCTb,
CTPOCHHE
KOMILJIEKCHBIX
COCIUHCHUH,
MOHSTHE
KOOPJAUHALIMOHHON
XUMUH.

O6cynuTh
BEILECTBA
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHMUSI, TUIIBI
KPUCTAJTTNYECKUX
pELIEeTOK.
N3yunts Hayana
KOJUIOUTHOM
XUMUH,
0XapaKTepHU30BaTh
JUCTIEPCHBIE
CUCTEMBI,
WCTUHHBIE U
KOJUJIOU/IHBIE
pacTBOPBI.
Hayuurscs
crioco0am
BBIPAXKECHUS
KOHIEHTpaLUH.
N3yunth
KJIacCU(PUKALINIO 1

MOTHBUPYS HX
yueOHo-
MI03HABATEJIbHYIO
JeSTEIbHOCTD




HOMEHKJIaTypy
HEOPraHUYECKHX
BELIECTB,
TPUBUAIIbHBIE
Ha3BaHMUSL.

1.3

XUMHUYECKHUE
peakuuu

https://myschool.edu
Tu

N3yunth
KJIACCU(PUKAIIUIO
peakuuii B
HEOPraHWYECKOU U
OpraHN4YecKon
XUMHH.
O3HaKoOMUTHCA €
3aKOHaMU
COXpaHEeHHsI MaCCHhI,
COXpaHEHHUs
SHEPTUU U
MIpEBpaIICHUS
SHEpPruH.
[Ipoananu3upoBars
TEPMOXHUMHUYECKUE
YpaBHEHUS,
TeroBbIe 3 HEKThI
peaKuuu.

[atb onpenenexnue
00paTUMBIM U
HEOOpaTUMBIM
peakuusim. U3yunthb
XUMHUYECKOE
paBHOBECHE U

[ToOyxnaTh
o0yJaromuxcst
co0IoIaTh HA YpOKe
MPUHIUITBI Y9eOHOH
JMCIUILTHHBL 1
CaMOOpraHu3aInuu



Wroro no pazaeny 13

(baKkTOpBI Ha HETO
BITUSIONIHE.
O3HaKOMUTHCSA €
peaxusIMu
HOHHOI0 0OMeHa,
peaKIusIMu
THJIPOJIH3A,
OKHCITUTEILHO-
BOCCTAHOBUTEJIbHBI
MU pEaKIUSIMH.

Pa3znen 2. Heoprannuyeckasi XumMusi

2.1 Merast 6

https://myschool.edu
Iu

[Ipoananu3upoBars
ANEKTPOXUMUUYECKH
U psiJi METAJLIIOB,
SBJICHHE KOPPO3UHU
MeTaoB. /lath
o011yro
XapaKTEPUCTUKY
3JIEMEHTaM-
MeTaslIaM.
O3HaKOMHUTHCS CO
CTPOCHHEM,
CBOMCTBaMH,
METOJIaMH1
MOJIYYeHUS U
MPUMEHEHUEM
COeIUHEHNN
CJIETYIOIINX

¥YcraHaBiuBaTh
JOBCPUTCIILHBIC
OTHOIICHHA MCIKAY
YYUTEJIEM H
oOyuarommcs,
CIIOCOOCTBYIOIINE
MO3UTHBHOMY
BOCIIPUATUIO
YYaIIuMHACS

TpeboBaHui U MPoCchO

YUHTENSA




METAJJIOB: HATPUH,
KaJInii, MarHui,
KaJTBITHM,
aJIFOMUHUMH,
Maprasetl, >Keje3o,
MeJb.

OOcynuTh cocTaB
CIJIABOB METAJJIOB.

2.2

2.3

Hewmetauisl

CBs3b
HEOpPTaHUYECK
UX "

https://myschool.edu
Tu

https://myschool.edu
.ru

Jatb o01yro
XapaKTEPUCTUKY
3JIeMEeHTaM-
HEMeTaJulaMm.
O3HaKOMUTBCA CO
CTPOEHHEM,
CBOMCTBaMH,
METOJaMHU
IOJIYYECHUS U
MPUMCHCHUEM
COEIMHEHU I
CJEAYIOIINX
HEMETAJUIOB:
BOZOPOZ,
raJIOreHsbl,
KHCIIOPOJI, cepa,
a3ot, ¢ocdop,
YIJIEpOJI, KPEMHHM.
OxapakTepu3oBaTh
CBSI3b Pa3IMYHBIX
KJIacCOB

IIpuBnexkars
BHUMAaHNE
oOyJarommxcs K
oOcykaaemMoi Ha
ypoke uHdopMaiuu,
AKTHUBHU3aLMHU
IM03HABaTEILHOM
JIeSITEIbHOCTU
00yJaronmxcst

OpraHu3oBEIBaTh
paboty oOyuarommxcs
C COIMATBHO-




OpraHu4€CKUux
BCIICCTB

HEOPraHUYECKUX
COEIMHEHUN MEKY
c000ii.

3HAYUMOM
uHpopmanuen -
00CyXKIaTh,
BBICKA3bIBATh MHCHHE

Hroro no pazneny 17

Pazpnen 3. Xumus v :Ku3Hb
OOCynuTh poJIb Nuunuuposars
XUMHH B oOyJarommxcs K
obecrieyeHnn 00CYXKICHHIO,
YCTOHYHBOTO BBICKA3bIBAHUIO
pa3BUTHS CBOETO MHEHUS,
YeJIOBEUECTBA. BBIPa0OTKE CBOETO
OxapakTepu3oBaTh OTHOIIIEHUS 10

31 Xumus u 4 https://myschool.edu = xumuto kak 4acTthb MOBOJly NIOJIy4aeMOu

' KU3Hb .ru oTpacnei Ha YPOKE COL[UAJIbHO-
XO035CTBA. 3HAYUMOM
O6cynuTh uHpopMauu
XUMHUYECKOE
3arpsi3HEHUE
OKpYXKaroleun
CpEJIbl.

Hroro o pasneny 4

OBIIEE

KOJIMYECTBO 34

YACOBIIO

[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jara Peanuzanus
Ne OcHoBHbBIEe BUbI DJIEeKTPOHHbIE
Pa3pnen, tema dopmMupoBaHue NMPOrpaMMsbl Kou-
n/ AeATe1bHOCTH . (uudpossbie)
Tema ypoka (pYyHKUMOHAJIbHOI  BOCHIMTAHMA/TIPO( BO /3
n Mnan  dakr o0yyaromuxcst Ha o0pa3oBarteib
rPaMOTHOCTH €CCHOHAJIBHOI0 4acoB
ypPOKax HbIE PeCypChl
MHHHMYMa
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
.. [IpuBnekars
https://doc.fipi.ru/o
BHHUMaHUeE
tkrytyy-bank-
IIpenmer ; 00yyaromuxcst K
. zadaniy-dlya- 5
OpPraHUYECKOM X o0cyxaaemMoi Ha
. [IpocnymmBanue otsenki-
XUMUH, €& . ypOKe https://myscho
00BSICHEHU I yestestvennonauch 1 §1
BO3HUKHOBEHHE, uHpopmanuu, ol.edu.ru
nejarora noy-
pa3BuTHE U ) aKTUBU3ALIUN
gramotnosti/8_klas .
3HAYEHUE [I03HABATEIbHON
s/8_klass_1_var.pd
¢ JEATEIBHOCTH
o0Oy4armuxcs
VYcranaBiuBaTh
JIOBEpUTEIbHbIE
Teopus crpoenus
OTHOULICHMSI MEXKIY
OpPraHUYECKUX
. IIpocinymmuBanue YUUTEIIEM U §2,
COEUHEHUH A. . https://myscho
. OOBsicHEeHUH oOyyaromumcs, 1 4,
M. bytneposa, €€ ol.edu.ru
neaarora CIOCOOCTBYIOIIMX 5
OCHOBHBIE
MO3UTUBHOMY
TOJIOKEHUSI
BOCTIPUSATHIO
yUalMucs
IIpencraBnenne o HabmoxeHue 3a Nunuuuposarts https://myscho | $6
KJaccuukanum IIPOBOAVMBIMU 00yYaromuxcst K ol.edu.ru




OpPraHUYECKUX yUUTEIEM 00CYyKIEHUIO,
BELIECTB. JIEMOHCTPALIUSIMHU. BBICKA3bIBAaHUIO
Howmenxknarypa Wzydenue yueOHOU CBOET0 MHEHWUS,
(cucremaTuyecka JTUTEPATyphl BBIPAOOTKE CBOETO
sI) U TPUBUATIbHBIE OTHOILICHHUS 10
Ha3BaHUS MOBOTY
OpPraHUYECKUX MoJIy4yaeMoii Ha
BEIIECTB YpOKE COLIMaIBHO-
3HAYUMOU
uHpopmauu
Pa3znen 2. YrieBoaopoabl
https://doc.fipi.ru/o
Brimonnenue tkrytyy-bank-
. : [TognepxuBarh B
3aJIaHui 110 zadaniy-dlya-
AJIKaHBI: COCTaB U X JIETCKOM
pa3rpaHUYECHUIO otsenki-
CTpOEHUE, . KOJUICKTHBE https://myscho §7,
. noHsTuii. Pabora ¢ yestestvennonauch
TOMOJIOTUYECKU I JIETIOBYIO, ol.edu.ru 8
TEPMHUHAMH. noy- 5
AN o . APYXKEIIIOOHYIO
P @pOoHTaIBHBII gramotnosti/8_klas Py y
aTMocdepy
OIIPOC yYaluxcs s/8_klass_2_var.pd
f
[ToOyxnaTh
o0yyaromuxcs
MeraH u 3TaH — i
. CamocrosiTenbHas coOiroaaTh Ha
MIPOCTEUILINE . https://myscho
pabota ¢ yueOHOU YPOKE MPUHIIUIIBI §9
MPEICTaBUTENN . N ol.edu.ru
JIUTEPATYPOit yaeOHOM
aJIKaHOB

JUCHUIIJIIMHBI 1
CaMOOpraHu3aIK




Nuunuuposars
00yJarmuxcs K

Cucremaruzanus 00CYX/ICHUIO,
y4eOHBIX BBICKA3bIBAaHUIO
MaTepUasoB. CBOETr0 MHEHHS,
AJIKEHBI: COCTaB U
Brinosnnenue BBIPaOOTKE CBOETO https://myscho
CTpOCHHUE, . §10
. 3aJaHuH 110 OTHOILIEHUS 110 ol.edu.ru
CBOICTBa
pasrpaHuyeHUI0 MOBOTY
noustuii. Pabora c MoJIy4aeMoii Ha
TePMHUHAMH YpOKE COLIMaTbHO-
3HAYUMOU
uH(popManuu
.. [IpuBnekats
https://doc.fipi.ru/o
BHUMaHUeE
tkrytyy-bank-
; o0yyJaronmxcs K
OTuieH u zadaniy-dlya- .
[TpocnymuBanue X o0cyxaaemMoi Ha
MIPOIUJIEH — . otsenki-
. 00BsiCHEHU I ypoke https://myscho
MPOCTENIIINE yestestvennonauch §11
nenarora. Pabora B uHpopmanuu, ol.edu.ru
MIpeICTaBUTENHN noy-
KOMaHaax ) aKTUBU3ALNH
aJIKEHOB gramotnosti/8_klas .
MO3HABATENBHON
s/8_klass_3_var.pd
¢ JIeATETbHOCTH
o0y4armuxcs
[IpakTrnueckas OO0vbsicHeHne
AHanu3upoBarth
pabora Ne 1. Ha0JII0JTaeMOTO
peajibHOE
«Ilonyuenune SBJICHUSL. https://myscho
COCTOSIHHE JIEJT B §12
JTUJIEHA U Pemenue ol.edu.ru
yueOHOM
U3Y4YEHHE €r0 AKCIIEPUMEHTATbH
. KJ1acce/Tpyrre
CBOMCTB» BIX 337124




YcTaHaBiuBaTh

AJKaieHBI. JIOBEPUTEIIbHbBIC
byranuen-1,3 u Anammz OTHOUIEHUS MEXKIY
METHJIOyTaTueH- poOJIeMHOM WTEJIEM U
yt P vl https://myscho
9 1,3. Tlony4yenue cutyaruu. Pabora oOydJarImuMmces, Led §13
ol.edu.ru
CUHTETHYECKOTO C pa3/laTOYHBIMH CIOCOOCTBYIOLITUX
KaydyKka u MaTepuaIaMu MO3UTUBHOMY
PE3UHBI BOCTIPUATHUIO
yUalUMUCs
AJIKUHBI: COCTaB [IpuBnekars
CamocTrosTenbHas
1 0COOCHHOCTH BHUMaHUe
pabora ¢
CTpOCHHS, o0yJaromuxcs K
. pa3aaToYHBIMU
TOMOJIOTUYECKHI LIEHHOCTHOMY https://myscho
10 MaTepuaiamMmu. §14
pAan. ALeTuiaeH — acCIeKTy ol.edu.ru
N IIpocnymvBanue
MPOCTEUIIINIA . M3y4aeMbIX Ha
00BsICHEHU .
MpeACTaBUTEb YpOKE SIBJICHUH,
neagarora .
AIKWHOB TIOHSTHIA, TPHEMOB
_ IIpuBnekars
https://doc.fipi.ru/o
BHUMaHUeE
IIpocinymuBanue tkrytyy-bank-
o : o0yJaronmxcs K
00BsiCHEHU I zadaniy-dlya- .
Brraucnenus 1o : o0cyxaaemMoit Ha
nexarora. Pemenne = otsenki-
YpaBHEHUIO ypoke https://myscho
11 . TEKCTOBBIX yestestvennonauch
XUMHUYECKON uHpopmanuu, ol.edu.ru
KOJIMYECTBEHHBIX 1 NOY-
peakmu ) AKTUBU3AIAN
Ka4eCTBEHHBIX gramotnosti/8_klas .
MO3HABATEIBHON
3ajay s/8_klass_5_var.pd
¢ JIeATETbHOCTH
o0yJarmuxcs
12 ApeHbl: 6eH3011 1 [TpocnymmuBanue [TonnepxxuBath B https://myscho §15,
TOJIYOIL 00BsicHEeHU JIETCKOM ol.edu.ru 16




ToxcuuHOCTH yUUTENs. KOJIJIEKTHBE
apeHoB @pOHTaIBHBIN JIEII0BYIO,
OTIPOC yYaITUXCS TIPYKETO0HYIO
atMocdepy
VYcranaBnuBarth
JIOBEPUTEIIbHbIE
['eneTnueckas
Pentenue OTHOILIEHUS MEXY
CBS3b
TEKCTOBBIX YUUTENIEM U
YTJIEBOIOPOIOB, https://myscho
13 KOJIMYECTBEHHBIX U oOy4aromumes,
MIPUHAIEKAITIX ol.edu.ru
KayeCTBEHHBIX CIOCOOCTBYIOILIUX
K Pa3InYHBIM
3aja4 HO3UTHBHOMY
KJ1accaM
BOCIIPUSATHIO
yUaIuMuUcs
Nuannuuposars
. 00y4aroImuxcs K
[Ipuponnsie https://doc.fipi.ru/o i
00CyKIEHUIO,
HUCTOYHUKHU tkrytyy-bank-
; BBICKa3bIBAaHUIO
YII1€BOAOPOIOB: Beinonuenune zadaniy-dlya-
. . ; CBOETO MHEHHSI,
OPUPOJHBIN ra3 M1 3aJaHMil 1o otsenki-
BbIpaOOTKE CBOETO https://myscho
14 MOy THBIE pasrpaHU4ECHUIO yestestvennonauch §17
N OTHOIIECHUS 10 ol.edu.ru
HeTSIHBIE Ta3bl, noHsTuid. Pabora c noy-
) MOBOY
He(Th U TEPMUHAMHU gramotnosti/8_klas .
. M0JIy4yaeMoi Ha
MPOIYKTHI €& s/8_klass_6_var.pd
YpOKE COLIMATIBHO-
nepepadboTku f .
3HAYUMOM
uHpopMaun
[Tpupoansie 3amunars
IIpocnymmuBanue
HWCTOYHUKU . JIOCTOMHCTBO U https://myscho
15 00BSICHEHU I §18
YTJII€BOIOPOOB: HUHTEPECHI ol.edu.ru
nejarora

IIPUPOJIHBIN ra3 u

oOydaromuxcs,




TIOITyTHBIC
He(TSHBIC Ta3bl,

noMoraTb ACTAIM,
OKa3aBIIMMCA B

HeDTH U KOH(JIMKTHON
IIPOJYKTHI €€ CUTYallMH W/WIIN
nepepadoTKu HEeOIaronpusITHBIX
YCIOBUAX
IIpuBnexkars
BHUMaHue
o0yyJaronmxcs K
KonTponbHas o0cyxaaemMoi Ha
16 pabota no CucremaTtuzanus YpOKe https://myscho
pazneny 3HAHUU uHpopmanuu, ol.edu.ru
«YTIeBOIOPOIBI» aKTHBHU3ALMU
II03HABATEIbHOM
JIeSITEIIbHOCTH
o0yyJaronmxcs
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs
Oprann3oBbIBaTh
adot
[Ipenenbubie p y
00yJaromuxcs ¢
OJIHOATOMHBIE CamocTosaTenbHas
. COLIMAIIBHO-
CIMPTHI: METaHON ~ paboTa ¢ yueOHOi N https://myscho §19,
17 . 3HAYUMOM
Y TaHOIL JIUTEPATYPOH. N ol.edu.ru 20
uHpopmanuen -
Bonoponnas PaboTa B komaHax
00CyX1aTh,
CBS3b
BBICKA3bIBaTh
MHEHUE
https://doc.fipi.ru/o  AHanu3upoBath
MHoroaromMHslie IIpocinymuBanue P P P https://myscho
18 . tkrytyy-bank- peanbHOe §21
CIIUPTBI: 00BsICHEHUI ol.edu.ru

zadaniy-dlya-

COCTOSAAHHCE OCII B




STUWIEHTJINKOJIb U nexarora. Padora B otsenki- y4aeOHOM
TIIULEPUH KOMaHaax yestestvennonauch KJacce/rpyrie
noy-
gramotnosti/8_klas
s/8_klass_7_var.pd
f
@deHoI: CTpoeHUE ITognepxuBars B
Pemenue
MOJIEKYJIbI, JIETCKOM
TEKCTOBBIX
¢busnueckue u KOJUICKTHBE https://myscho
19 KOJIMYECTBEHHBIX U §22
XUMUYECKUE JIEJIOBYIO, ol.edu.ru
. KaueCTBECHHBIX
CBOICTBA, TIPYKET00HYIO
3agau
MIPUMEHEHNE atMocdepy
IIpuBnexars
BHHUMaHHUE
Brinosinenue
. 00yJaronmxcs K
3aJaHuil 1o .
Anbaeruapl: oOcyx1aemMoi Ha
pa3rpaHuYeHUI0
bopmanpaerus u . YpOKe https://myscho §23,
20 nousTuii. Pabora ¢
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KaueCTBEHHBIX yueOHOM
bIX 33]a4 10 TEME y
3aj1a4 KJ1acce/Tpyrre
"Hemertanmst'"» 26
YcranaBnuBaTh
JIOBEpPUTENbHbIE
OTHOILIEHUS MEXY
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3HAYUMOU
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