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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOToO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYEOHOTO Mmpenmera «XuMHUs
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIEeNTyalbHbIe nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYyphl YEJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xummuueckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHUs CpeACTBAMU y4eOHOro mpeamera «XUMHs», CoAepxKaHue U OCTPOEHHUE KOTOPOIro
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4E€TOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4eToM OOIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEICTaBIECHUS]
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMHHU Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTSMU PUMEHEHHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBieHa Ha peUIeHHe TJI00aJbHBIX MpoOJeM YCTOHYMBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (1011 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOIKEHHU 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPraHMYECKOH XUMHUU (C BKIIOUEHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 110
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KiaccoB dieMeHTaMH COAEp)KaHUSA, HMEIOIIHUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a4ad. B 1enom coaepkaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO M OpPraHMYeCcKOro Mupa, o0yCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOseM, a Takxke MmpodiieM cOepeskeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLIMAINM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOMl MO XUMHHM MNOAXOABI K ONPEIEICHHUIO COAEpKaHUS U TIOCTPOEHUs IperMeTra
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 00111ero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATEIILHON XapaKTePUCTUKU
nejael M3ydeHHs IMpeIMeTa HalpaBJICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTU TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylnbTypbl. C METOIMYECKOW TOYKHM 3pEHHUS TaKOW MOJXOJ K OMNPENEICHUIO LEeJeH H3ydyeHUus
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieaT KIJIIOUEBbIE MOHATHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/a4 U3ydyeHus MpeaMera B
mporpamMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IMTPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTaéTCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKa OOIIe00pa3oBaTeIbHONW OpraHU3alluy, BIaJCIONIero He HabopoMm
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ MPUMEHEHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUsS] PAKTHYECKUX 3a7ad.

B cBM3M Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

aJanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKU3HCHHBIX CHTYAIlHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIMU, HEOOXOMUMBIX [JIi TPUOOPETCHHS] OIBITA
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKa U aHaJn3a yueOHOW U Hay4YHO-TIONMYJIpHON HH(OpPMALIUKU XUMHUYECKOTO
COJIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM maHe cpemHero obmiero o0pa3oBaHus npeamer «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienne o KIaccupUKAIMKA OPraHUIECKUX BenlecTB. HoMeHKmaTypa opraHndecKux
coeMHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHBIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIaCcCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEeCTaBUTEIN ATKAHOB: (pU3NYECKHe U XUMUYECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJIEHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHME U XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, FaIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYEeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
@uzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CiocoObl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEPMUYECKHIH,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Koyuiekun «HedTe» n «Yronp», MoaennupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJbl, (PU3UYECKHe U XMMHUYeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIHS YIIIeBOAOB (MOHO-, 1U- U Mojaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJIEHHE B MPUPOAE, MPUMEHEHHE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHuueckue coequHeHns. Guzndyeckue 1 XMMUYeCKHUe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJKOB: THIPOJIN3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BEUIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTb, HAOIOJCHHE, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (hoTocHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAIllMOHAILHOTO MUTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpoBeleHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B [lepuoauyueckoil cucTeMe XMMHYECKUX AJIIEMEHTOB /l.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpUM, KaJluid, KaJablMi, MAarHUu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KOJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEUICHIE SKCIIEPUMEHTAIBHBIX 3a7ad,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wiik 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHUH YKOJOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

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

YenoBek B MHpE BEHIECTB M MAaTEpUAVIOB: BAXKHEHIIME CTPOUTEIbHBIC MAaTEpHUalbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEIHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce oCyIecTBIsI€TCA Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

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

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MMPOMBINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IpoTrpaMM CpPEAHEro OOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS ITPEAMETa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa30BaHMs BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3YIIbTAaTHl OCBOCHHS MPEeIMETa « X UMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIIHHOMN JEATEIILHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTU 00YyYaOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAHMSI 00YJAIOIUMHICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKECHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEIILHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJTN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TETLHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTEYECTBEHHOMH
XUMUH;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOIOTIMBBIX SKCIIEPUMEHTATBHBIX TTIOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpallleHusl C BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHS alKOroJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOQeccHil pa3aIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaX€HUS K TPYAY, JIOASAM TPpYyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUIYaIbHOU TpaeKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusalunuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTeH 0011ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATUS JEHCTBUHM, MPUHOCAIIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphI, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U 4YEJIOBEKA, B IO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTHM METOJIOB IIO3HaHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUTUTMHAPHEIE,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIBbHBIC y‘—Ie6HI)Ie )IeﬁCTBHﬂ B [O3HABaTEJLHOU H
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aAKTyalIM3MpPOBaTH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KIIaCCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMaTPUBAEMBIX SIBICHUSIX, (POPMYyIHUpPOBATh BBHIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpUd pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKIUil;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHUS, KDHTUYECKH OLIEHIUBATD
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYIECTBY OOCYXJAaeMOW TEeMbI B XOJI€ AMANOra W/WIN AUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUM XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYK/IeHUS 1 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN MPU BHINOJHEHUH Y4€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATBHAS TPYIINa, paJuKai, W30MepHUs, H30MEPbl, TOMOJIOTHUYECKHN psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUECKHUE 3HAHMS, JISKAIINE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOJIB30BaHUN BAKHEHUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKLWN, U3rOTABIMBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M POCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3yYEHHBIX OPraHUIEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(yrnmeBomopoIbl, KHCIOPOA M  a30TCOAEpXkalllie COEIUHEHHUS, BBICOKOMOJEKYJSPHbIC
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil HomeHknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH IOJIOKEHHSI TEOPUH CTPOCHUS OPTaHMYECKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIMUYHBIX MIPEICTABUTENEH PA3IMUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, AMHMHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE TPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEILIECTB WM MIPOJYKTOB PEAKINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HabmofieHne, W3MEpEeHHe, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUHM C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3aluCH YPaBHEHUI COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHopmaruu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETHLHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS M
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIEeCTB, MOHMMas cMbica nokaszartens IIJIK, moscHsaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIECTB M XUMUICCKUX SIBIICHUH;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HEOPraHUyecKasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
IPAKTUYECKUX 3a7ad M HSKOJIOIMYECKd OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJla, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTh, AJIEKTPOOTPHIATEIIEHOCTh, CTETCHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAs JUCCOLMAIUSA, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXPAaHEHHs] U NPEBPALICHUs SHEPruM NpU XMMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXkKalllue B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHWYECKUX BEILECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblid Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPO/JHAsA) B COCAUHEHMSX, TUI KPUCTAIIMYECKOH PEIIETKM KOHKPETHOIO
BEIIeCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHMTANIN», «IHEPrETUYECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(DHIIMPOBATH XUMHYECKHE PEAKIUU TI0 PA3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPEaKlUii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX ITH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHHMYECKUX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOpMUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJiS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETNIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJH30BAHUS XUMHUYECKON MOCYA0NH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUNA HKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklid HMOHHOTO OOMEHa, KaueCTBEHHBIE pPeaKIMh Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
II0JIy4aEMYIO U3 pa3HbIX UCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaIMU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’Karollled MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTh BO3JECHCTBUSI HA YKUBBIE OPraHU3MBI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoil XUMHUH. bubnuoreka [IOK
11 Teopus cTpOCHUST OpraHUIECKUX 3 0 0 https://lesson.academy-
coenunenuit A. M. byrneposa content.myschool.edu.ru/04/10
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
bu6mmoreka [IOK
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKaHBI 2 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yriieBOAOPOIb: bubmorexa [IOK
2.2 anKeI:{H ca H};H aJ'IKI/lI:)HLI ' 6 0 1 https://lesson.academy-
’ A ’ content.myschool.edu.ru/04/10
bu6nmoreka [JOK
2.3 ApoMaTHYIeCKUe YTIIeBOAOPOIBI 2 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
IIpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB bubmorexa [IOK
24 X TIeDenaBoTKa yr 3 1 0 https://lesson.academy-
Pep content.myschool.edu.ru/04/10
Hroro o pazneny 13

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
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https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bubmuorexa [JOK

3.1 Cnuptsl. ®enon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anpneruapl. KapOOHOBBIE KHCIIOTHI. Enbmiorexa IOK
3.2 C e o 7 https://lesson.academy-
JOPKHBIC SQUPHI content.myschool.edu.ru/04/10
bu6mmoreka [IOK
3.3 VYriaeBoasl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
bubmuorexa [JOK
4.1 Awmunbl. AMUHOKHACIIOTEL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo paszneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
bu6mmorexa [IOK
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepuonnueckuit
bubmuorexa [JOK
3akoH u [lepuoanueckas cucrema
1.1 R 3 0 0 https://lesson.academy-
T content.myschool.edu.ru/04/11
MenneneeBa
bu6mmoreka [IOK
Ctpoenue BemecTBa. MHOroooOpasue
1.2 se peCTB m P 4 0 0 https://lesson.academy-
B content.myschool.edu.ru/04/11
bubmuorexa [JOK
1.3 XHUMHYECKUE PEaKITUU 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmoreka [JOK
Hroro no pazneny 13 https://lesson.academy-
content.myschool.edu.ru/04/11
Paspnen 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 Mertaiuib 6 0 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuorexa [JOK
2.2 Hemerasmibt 9 1 1 https://lesson.academy-

content.myschool.edu.ru/04/11
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CBs13b HCOPTraHNYCCKUX U OPpTraHUYCCKUX

bubmuorexa [JOK

2.3 2 https://lesson.academy-
BCIMECTR content.myschool.edu.ru/04/11
bubmuoreka [JOK
Hroro no pazaeny 17 https://lesson.academy-
content.myschool.edu.ru/04/11
Paznen 3. XuMus u :KU3HL
bubmuorexa [JOK
3.1 XUMHS U )KU3Hb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
[Ipeamer opranndeckoin Bubmzorexa HOK
. https://lesson.academy-
XHUMUH, €€
1 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, Pa3BUTHE Sele-4624-ac02-
1 SHACHHC efb16fa49f6a?backUrl=%2F04%2F10
Teopus crpoennus Bu6nunorexa LIOK
OpraHNu4eCKHUX https://lesson.academy-
2 coenuneHuit A. M. 1 0 0 content.myschool.edu.ru/lesson/c935a58¢c-
Bbyrneposa, e€ ocHOBHBIE ab0e-4c59-9dcf-
[IpencraBnenue o
KIaccHHKaImn bubmuoreka [IOK
OPraHNYeCKHUX BEIIECTB. https://lesson.academy-
3 Homenknarypa 1 0 0 content.myschool.edu.ru/lesson/726ee099-
(cucrematuyeckas) u e1a9-410f-b8be-
OpraHUYECKUX BEUIECTB
but6mmorekxa [IOK
AJKaHBI: COCTaB U https://lesson.academy-
4 CTpOEHHUE, 1 0 0 content.myschool.edu.ru/lesson/258ddc06-

TOMOJIOTHYECKHUI pAn

ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
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MertaH u 3TaH —

bubnunoreka LIOK
https://lesson.academy-

5 MpOoCTeHIIHe content.myschool.edu.ru/lesson/4da31505-
MPEICTABUTEIN AITKAHOB 652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
bubnunoreka LIOK
A . https://lesson.academy-
JIKEHBI: COCTaB U
6 cTpoenHe, coiCTEa content.myschool.edu.ru/lesson/4038171e-
’ 4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10
bubnunoreka LIOK
OTUJEH U IPONUIEH — https://lesson.academy-
7 MpOCTEUIIINE content.myschool.edu.ru/lesson/05ab5925-
MPEJICTaBUTEIN ATKEHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
bubnunoreka LIOK
IIpakTnyeckas pabora Ne https://lesson.academy-
8 1. «Iloxyuyenue sTunena n content.myschool.edu.ru/lesson/53cd2379-
H3YyYEHHUE ETO CBOMCTB) 2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
Ankanuensl. byrannuen- Bu6nuorexa [IOK
1,3 n meTnnOyraauen-1,3. https://lesson.academy-
9 ITonyuenne content.myschool.edu.ru/lesson/6df23393-
CUHTETUYECKOIO Kay4yyKa 6f08-4b9f-ae01-
W Pe3HHBI 2983h95b854a?backUrl=%2F04%2F10
ANKHWHBI: COCTaB U bubmnorexa LIOK
https://lesson.academy-
0COOEHHOCTH CTPOEHUS,
10 content.myschool.edu.ru/lesson/05¢9a929-

TOMOJIOTUYECKHM ps/I.
ArneTniieH —

6741-4d7c-84b5-
009a924683567backUrl=%2F04%2F10
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MPOCTEUILIHI
MPEACTaBUTENb AJIKUHOB

Boraucnenus mo bubmuorexa [{OK
11 YPABHEHUIO XUMHUYECKOU https://lesson.academy-
peakuuu content.myschool.edu.ru/04/10
bu6nmmorexa [IOK
ApeHbl: O€H30J1 U TOIYOT https://lesson.academy-
12 T ' yor. content.myschool.edu.ru/lesson/d86d7d00-
OKCUYHOCTH apEHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'eneTndeckas CBsA3b
1eBOIOPOJIOB bubnunoreka LIOK
13 r ’ https://lesson.academy-
TpHHAIICHAKAIIIX K content.myschool.edu.ru/04/10
Pa3IMYHBIM KJ1accaM
[IpupoiHbIE HICTOYHUKH
yTIIEBOIOPOJIOB: BI/I6J'.II/IOTeKa HOK
IpHpOIHBI ras K https://lesson.academy-
14 content.myschool.edu.ru/lesson/99557a5e-
MONyTHBIE HEPTAHBIC 9991-4360-97h8-
rasel, HeTb M NPOJYKTHL 983de535c44d?backUrl=%2F04%2F 10
e€ mepepaboTKu
[IpupoaHbie HCTOYHUKHU
yTIEBOTOPOIIOB: BI/I6J"II/IOTeKa HOK
IPMPOHELE ra3 i https://lesson.academy-
15 content.myschool.edu.ru/lesson/99557a5e-
MONyTHBIE HEPTAHBIC 9991-4360-97h8-
rasl, HeTb M NPOAYKTHL 983de535c44d?backUrl=%2F04%2F 10
e€ mepepaboTKu
KonrtponbHas pabora o bu6muoreka [JOK
16 paszneny https://lesson.academy-

«YTII€BOIOPOABD)

content.myschool.edu.ru/lesson/6abf1680-
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4eb5-46f2-8ea5-
44d63cccf518?backUrl=%2F04%2F10

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:

bubnunorexa LIOK
https://lesson.academy-

17 content.myschool.edu.ru/lesson/5439c18b-
METaHOJI K 3TaHOJL. 2040-4b6F-bi84-
Bonopoanas cassp c04fa471694f?backUrl=%2F04%2F10
bubnunorexa LIOK
MuoroatomMHbIE CIIMPTHI: https://lesson.academy-
18 ATHUJICHTJINKOJIb U content.myschool.edu.ru/lesson/461aa9c8-
[JIMLIEPHUH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
@DeHOJI: CTPOEHHUE Bubmiorexa LIOK
MOJICKYIIEL, (IH3HUCCKHE H https://lesson.academy-
19 CUMITeCKHe CBOCTEA content.myschool.edu.ru/lesson/649883h8-
’ 7c5f-4f16-896e-
TIpUMCHCHHE 10a2278b08f1?backUrl=%2F04%2F10
bubnmorexa LIOK
AnbIerup: https://lesson.academy-
20 dbopmanpaerun u content.myschool.edu.ru/lesson/8664b319-
aneTanpaerua. AeTod 0ba3-4945-b076-
ch7ae5858b90?backUrl=%2F04%2F10
OIHOOCHOBHBIE bubnnorexa [JOK
IpCIEIbHEIE KAPGOHOBEIS https://lesson.academy-
21 KHCHOTEL: MypaBbHHAs I content.myschool.edu.ru/lesson/b4feaa04-
’ 3438-4b57-a3ec-
ykcycHad ba0f9fe63c0d?backUrl=%2F04%2F 10
[TpakTruyeckas pabora Ne bu6muoreka [JOK
22 2. «CBoiicTBa pacTBOpa https://lesson.academy-

YKCYCHOM KHCIIOTBI»

content.myschool.edu.ru/lesson/9834d408-
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386d-444a-8de3-
7etha8h98cdb?backUrl=%2F04%2F10

CreapuHoBas u
OJICMHOBAs! KMCIIOTHI, KaK

bu6nmmorexa [IOK

23 https://lesson.academy-
TPEACTABHTCIII BRICIIIX content.myschool.edu.ru/04/10
KapOOHOBBIX KHUCJIOT
bub6nmoreka [IOK
Mpbia kak oM BBICIIHX https://lesson.academy-
24 KapOOHOBBIX KUCIIOT, UX content.myschool.edu.ru/lesson/71ac43f2-
MOIOIIIEE JICHCTBUE a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
CnoxxHbIe 3(DUPHI KaK Bubmmoreka LIOK
IIPOU3BOJHBIC https://lesson.academy-
25 KapOOHOBBIX KUCJIOT. content.myschool.edu.ru/lesson/71ac43f2-
I'maponu3 cinoKHbIX a0d4-4945-a0eb-
3¢upoB 1e59cd5f4d9f?backUrl=%2F04%2F10
YKHpEI: THAPOIH3, bubmuoreka [{OK
https://lesson.academy-
MIPUMEHEHUE,
26 BUOJIOTHYECKas POIb content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-
KUpOB 1e59cd5f4d9f2backUrl=%2F04%2F10
VrieBoasl: COCTaB, bu6nmorexa LIOK
KJIacCU(PUKAIIHS. https://lesson.academy-
27 Baxneiime content.myschool.edu.ru/lesson/709ce43a-
MPEICTaBUTENM: TIIHOKO03a, deb6-4281-963b-
dpykTo3a, caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
Kpaxman u nemtonosa bu6muoreka [JOK
28 KaK MpUPOJHbIE https://lesson.academy-

MTOJIUMEPBI

content.myschool.edu.ru/lesson/690fbb76-



https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

194a-4177-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

KonrponsHas pabora no
pazneny

bubnunorexa LIOK
https://lesson.academy-

29 «Kucnopoaconepxaiue content.myschool.edu.ru/lesson/66a7bd94-
OpraHNu4eCcKHue 2bc5-4ec7-b7c7-
COCTUHEHUI» f893919d25a?backUrl=%2F04%?2F10
bubnunorexa LIOK
A . https://lesson.academy-
MWHUHBI. MCTHUJIAaMHWUH U
30 content.myschool.edu.ru/lesson/0c608a59-
AR 4c69-4481-839%-
9205f201b73e?backUrl=%2F04%2F10
AMHHOKHUCIIOTHI KaK
amdoTepHBIe bubnunoreka LIOK
OPTAHHYECKHC https://lesson.academy-
31 content.myschool.edu.ru/lesson/c2f2f3d7-
COCIHMHCHIA, MX 43d1-4873-ace0-
OHONIOTHECKOE SHAYCHHUE. 78eca6009628?backUrl=%2F04%2F 10
Ilentuanl
bu6mmoteka IIOK
benku kak npupoIHbIE https://lesson.academy-
32 BBICOKOMOJIEKYJISIPHBIE content.myschool.edu.ru/lesson/c2f2f3d7-
COCTMHECHUSI 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
OCHOBHBIE TTOHATHSA
bubnunorexa LIOK
XUMHNHU
33 S https://lesson.academy-
Hv y1Ap content.myschool.edu.ru/04/10
COEUHEHNI
OCHOBHBIE METOIBI bu6nunorexa LIOK
34 CHHTE3a https://lesson.academy-

BBICOKOMOJIEKYJIIPHBIX

content.myschool.edu.ru/lesson/45b81dac-



https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

COEIUHEHUN.
[InacTmaccel, Kay4yku,
BOJIOKHA

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

KoanyecTBo 4acoB

Xumudeckas CBI3b, €€

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoubnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoTbI padoTbI
bubmuoreka [JOK
XUMHUYCCKUH HIICMEHT. https://lesson.academy-
1 ATOM. DneKTpoHHas 1 0 0 content.myschool.edu.ru/lesson/20b1df2e-
KOH(UTypanus aTOMOB 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
Ilepronnueckuii 3aKOH U
ITepuoauueckas cucTeMa brbmiorexa LIOK
XMMHYECKHUX 37I€MEHTOB [I. https://lesson.academy-
2 1. Metie1eena, Hx CBA3 1 0 0 content.myschool.edu.ru/lesson/e7d48881-
’ _ N 055d-49da-a49c-
© COBPEMCHIOH TCOPHCH 7375c3d033e9?backUr|=9%2F04%2F 11
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
XUMHWYCCKHUX DJIECMCHTOB U
UX COEIMHEHUH 110 Bu6mmoreka [JOK
rpynmam u nepuoaaM. https://lesson.academy-
3 3HaueHue 1 0 0 content.myschool.edu.ru/lesson/e7d48881-
MIEPUOANYECKOr0 3aKOHA U 055d-49da-a49c-
CHUCTEMBI XUMHUECKUX 7375c3d033e9?backUrI=%2F04%2F11
anemenToB J[.W.
MeHieneeBa B pa3BUTHH
HAayKH
4 Crpoetue peliecTsa. 1 0 0 bubmuorexa [JOK



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

BU/IbI, MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM
cBs3u. Bogoponnas cBsi3b

https://lesson.academy-
content.myschool.edu.ru/lesson/a9c9a6le-
e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11

BaneHTHOCTD.
DIIEKTPOOTPULIATENHHOCTb.
CrernieHb OKHCIICHUS.
BemectBa MoneKyIsipHOTO
U HEMOJIEKYJISPHOTO
CTPOCHUS

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/2859ec02-
8ecd-4cd8-8531-
edad962608fh?backUrl=%2F04%2F11

[TonsATHE O AUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBast 10J1 BeleCTBa
B PacTBOpE
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COEIMHEHU.
I'eneTnyeckas cBs3b
HEOPraHWYECKHUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHUX PEaKIIii B
HEOPraHUYEeCKOU U
OPraHNYEeCKON XUMHH.
3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB; 3aKOH
COXpaHEHUS U

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11

bu6nmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11

IIPEBPALLCHUS YHEPTUU
IIPU XUMHYECKUX
peakuusax

CKOpOCTh peakiuu.

bubmuorexa [JOK
https://lesson.academy-

9 OOpaTuMbIe peakIuu. content.myschool.edu.ru/lesson/fOcb5def-
XUMHUYECKOE paBHOBECHE 307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11
[IpakTuueckas pabora Ne
bubmuorexa [JOK
1. «BnusiHue pa3inuuHbIX
10 (AKTOpOB Ha CKOPOCTS https://lesson.academy-
p . p content.myschool.edu.ru/04/11
XUMHUYECKON PEeaKIH)
DIIEKTPOTUTHIECKAS
nuccounanusd. [lonstue o Bu6morexa [IOK
BOJIOPOJIHOM IOKa3aTese https://lesson.academy-
11 (pH) pactBopa. Peakiiuu content.myschool.edu.ru/lesson/237cdb54-
MOHHOTO OOMEHa. 2787-4817-8330-
HEOpPraHMYECKUX BEIIECTB
OKHCITUTENTBHO- Bub6imoreka LIOK
BOCCTAHOBUTEJIbHBIE https://lesson.academy-
12 peakuuu. [Tonstre 00 content.myschool.edu.ru/lesson/8f219cef-
3JIEKTPOJIN3€E PACIIIaBOB U 7a8a-44d5-b58a-
bu6mmorexa [IOK
Kontponbnas padota mo https://lesson.academy-
13 pasneny «Teopernueckue content.myschool.edu.ru/lesson/34e920c7-

OCHOBBI XUMHH

f570-45b1-8c7e-
b7989845da49?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
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18

Mertamisl, UX MOJ0XKECHUE
B [lepuoanueckon
CHCTEME XUMHUUYECKUX
snemenToB . U.
Meuneneesa u
0COOEHHOCTH CTPOCHHUS
atomoB. OOmue
¢du3nveckre CBOUCTBA
METaJIJIOB

Cr1aBel METAJIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpsHKEHUN METaJIOB

XUMHYECKHE CBOHCTBA
Ba)KHEHUIIINX METAIIOB
(HaTpUii, KN, KaJIbIIUA,
MarHui, alnfoMUHHIN) U UX
COeTMHEHNN

XUMHYECKHE CBOUCTBA
XpoMa, MeJIu U UX
COeTMHEHNN

XUMHYECKHE CBOMCTBA
IIMHKA, JKeJIe3a 1 UX
COEeTUHEHNN

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604e9¢862?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
2935-4¢96-bd3a-
25f26d9¢1139?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
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23

24

[IpakTuyeckas padora Ne
2. "Pemnrenue
AKCTICPUMECHTATBHBIX
3a7a4 10 TEME
«MeTamei»"

Hewmerannel, ux
[IOJIO’KEHHUE B
[lepuoauueckoit cucteme

XUMHNYCCKUX OJICMCHTOB I[

H. Meunpneneea n
0COOEHHOCTH CTPOCHUS
aTOMOB

dusmnueckue cBoicTBa
HEMETAJIOB. AJIJIOTPOTIHSI
HEMETAJUIOB (Ha IpuMepe
KHCJIOPO/Ia, CEpHI,
dbocdopa u yriaeposa)

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeTMHEHNN

XUMHYECKHE CBOMCTBA
a3ora, pocodpa u ux
COEeTUHEHNN

XUMHYECKHE CBOMCTBA
yIJIEpOaa, KpEMHUS U UX
COeIUHEHUU

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/6545ec44-
34c5-43f6-826b-
a648d7d6fef7?backUrl=%2F04%2F11

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
2935-4c96-bd3a-
25f26d9¢1139?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cfh70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cfh70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cfh70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-



https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

[IpuMeHeHne Ba)KHEUIIUX

bubmuorexa [JOK
https://lesson.academy-

25 HEMETAJLJIOB U HX content.myschool.edu.ru/lesson/cfh70c37-
COCAUHEHUI 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
O0o061IeH e U
cucTeMaTu3aIus 3HaHWi
o Teme «HemeTtaimiey.
Beruucnenus no Bubmzorexa LIOK
26 https://lesson.academy-
ypaBHteMM XUMHACCIIX content.myschool.edu.ru/04/11
peaxiui u
TEPMOXUMHUYECKHE
pacuEThl
[TpakTudeckas padora Ne Bu6moreka [JOK
3. «Pemrenne https://lesson.academy-
27 JKCIIEPUMEHTAIIBHBIX content.myschool.edu.ru/lesson/7c19b0ba-
3a7a4 1o TeMe 7815-4db3-86f4-
"HemMmeTasuibl"y d0ac5b740b3b?backUrl=%2F04%2F11
KontponbHas padoTa mo bu6mmoreka [JOK
28 TeMaM «MeTamibs» 1 https://lesson.academy-
«HemeTtannwny content.myschool.edu.ru/04/11
Heopranuueckue u brbsmorexa LIOK
https://lesson.academy-
OpFaHI/I‘—IeCKI/Ie KUCJIIOTHI.
29 Heoprasuseckie i content.myschool.edu.ru/lesson/35c2be59-
f1c6-46¢6-910c-
OPTAHHACCKHIC OCHOBARMA 46a0576d6924?backUrl=%2F04%2F11
30 Amborepusie bubmmoreka [JOK

HCOPTaHUYCCKUEC U



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11

OpTraHu4Y€CKUcC
COCAMHECHUS.
I'eneTnueckas cBI3b
HCOPTraHUYCCKUX 1
OpTraHU4YC€CKUX BEIICCTB

Posp xumuu B

https://lesson.academy-
content.myschool.edu.ru/lesson/46b429e4-
931c-43fb-a2ba-
be9e0bbeddef?backUrl=%2F04%2F11

obecrnieyeHn
. bubmuoreka [JOK
JKOJOTHYECKOMH,
31 SHEPreTHHECKOI I 1 https://lesson.academy-
content.myschool.edu.ru/04/11
MHIIEBOM 0€30IMacHOCTH,
paSBI/ITI/II/I MCIUITUHBI
[TpencraBnenus: 06 oOmMMUX
Hay4YHBIX [PUHIUIIAX bu6mmorexka [IOK
32 MPOMBIIIICHHOTO 1 https://lesson.academy-
MOJIyYEHUS] BaXKHENUIINX content.myschool.edu.ru/04/11
BEILIECTB
YenoBek B MUpE BEIIECTB bubmmorexa [IOK
33 1 MaTepUATOB 1 https://lesson.academy-
content.myschool.edu.ru/04/11
XuUMUs U 310pOBbE bubmmorexa [TOK
34 qenoBeKa 1 https://lesson.academy-
content.myschool.edu.ru/04/11
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.

2.

3.

4.

Xumus, 10 knace/ IN'abpuensna O.C., OctpoymoB W.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

Xumws, 11 knace/ T'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
Beeaute"Xumus", 10 kimace, ['abpuensa O.C., MackaeB ®@.H., [Tornomapes
C.IO., Tepenun B.1.

"Xumusa", 11 knacc, 'abpuensu O.C., JIbicoBa I'.T'.

BapUAHT

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

10 kiaace

1.

Brenure"Xumus", 10 knace, ['abpuensa O.C., Mackae @.H., I[lonomapen
C.10., Tepenun B.1.

2. IlnanupoBanwue k yueOnuky "Xumus", 10 knacc, 'abpuensa O.C., MackaeB
®.H., [Tonomapes C.1O., Tepenun B.1.

3. Pexomenparuu mmo ucnonbs3oBanuto Habopa [{OP k yueonuky "Xumus", 10
knacc, ['abpuensa O.C., Mackae @.H., [lonomapes C.1O., Tepenun B.1.

11 Kaace

1. "Xumus", 11 xknace, I'abpuensa O.C., JIvicoBa I'.T".

2. IlnanmpoBanue k yueOnuky "Xumus", 11 knacc, 'abpuensa O.C., JIpicoBa
Irr.

3. Pexomenpanuu no ucnonb3zoBanuto Habopa LHOP k yueOHuky "Xumus", 11

kiacc, ['abpuensu O.C., JIvicoBa I'.T".

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

=

http://www.edu.ru — obpaszoBaTensHbIi opTan «Poccuiickoii 00pa3oBaHUE)
http://www.school. edu. ru - HamuoHanmpHBIM moOpTan «Poccuiickuii
o011e00pa3oBaTeIbHBINA TOPTAID»

http://www.ict.edu.ru — crnenuaausupoBaHHbiii moptan «MHpopmalroHHO-
KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU B 00Pa30BaHUI»



https://www.google.com/url?q=http://www.edu.ru&sa=D&source=editors&ust=1613840897172000&usg=AOvVaw2en8o7Xg3NPWARXRYb-Gja
https://www.google.com/url?q=http://www.ict.edu.ru&sa=D&source=editors&ust=1613840897172000&usg=AOvVaw2-OSGGwJMu3leiH4Lc3pTx

4. http://www.valeo.edu.ru/data/index.php - cHenuaIu3UpPOBAaHHBIA TOPTAI

«310poBbe U 00pa30BAHUEY

http://www.ucheba.ru - oopazoBarenbhsbii mopTain «YHEBA»

http://www.alledu.ru — “Bce obpa3zoBanue B mHTepHeT”. OOpa3oBaTeIbHBIN

MH(OPMAITMOHHBIN MTOPTAI

7. http://www.college.ru — mepBbiii B Poccun 00pa3oBaTe/IbHBIN HHTCPHET-
nopTa, BKIOYAIOMNNA 00y4eHUE IKOJIbHUKOB

8. http://www.prosv.ru — caiit u3narenbcta «IIpocBeniecHue»

9. https://www.nkj.ru/ -Xypuan "Hayka u xu3Hp"

10. https://www.hij.ru/ - XXypuan "Xumus u )Ku3Hb"

11. https://www.krugosvet.ru/ - Qumuknoneaus "Kpyrocset"

12. Kypc "lecsTh cTyneHei OuMoIeKyIIpHOM TpaMOTHOCTH"

13. Kypc "buoxumus"

14. Kypc "KpaTkas ucropusi MoJieTupoBaHus’"

15. Kypc "HcTopus Hay4HOT0 SKCIepUMeEHTa"

16. Dnexrponnoe uznanue "Xumus. 8-11 knaccel. Bupryansnas mabopatopus.”

17.29nexTpoHHOE W3JaHUE Jlenra BPEMEHU "Xumus Kn3HU"

o1

o



https://www.google.com/url?q=http://www.valeo.edu.ru/data/index.php&sa=D&source=editors&ust=1613840897173000&usg=AOvVaw0rBLpJarBOEa9b8NFPnzLh
https://www.google.com/url?q=http://www.ucheba.ru&sa=D&source=editors&ust=1613840897173000&usg=AOvVaw3tiss1Iv37e_kPAM-AT4t9
https://www.google.com/url?q=http://www.alledu.ru&sa=D&source=editors&ust=1613840897173000&usg=AOvVaw0h1XqG9IMKJyMzyMb1rBtF
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Bocnurare/bHbI KOMIIOHEHT CO/iepKaHus padoueil mMporpaMMbl

10 kaacce

Paspen nporpammbl

(I)opMa peaim3alui BOCMUTATEJIBHOI'0 NOTECHIIUAJIA

Teopetnueckue
OCHOBBI
OPraHN4eCKON XUMHH

®opMupoBaHUE HEHHOCTU HAYYHOT' 0 IIO3HAHMSI, IEHHOCTH TBOPYECTBA
U CO3UJaHUs, COTPYAHUYECTBA B Mpoliecce yuyeOHOH AeaTenbHOCTH,;
BOCIIUTaHHUE JIIOOBH K POJHOMY Kparo, Poaumne, cBoeMmy Hapony,
yBa)K€HMsI K ApYrMM Hapojam Poccuu; ucTopuueckoe NpocBeLIeHHUE,
(dbopMHUpOBaHUE POCCUICKOW KYIBTYPHOU HACHTHYHOCTH; Pa3BUTHE
HaBBIKOB 0€30I1aCHOr0 MOBEJICHUS B IPUPOIHON U COLMAIIBHON Ccpejie,
Ype3BhIYANHBIX CUTYallUsAX; OPUEHTALUsl Ha MOJIy4eHHUE NPOoQeccHH,
JUYHOCTHOE CaMOBBIPAKEHME B IPOAYKTUBHOM, HPABCTBEHHO
JOCTOWHOM TpyZA€ B pOcCCHiicKoM oOmiectBe; (HOpMUpPOBaHHE
9KOJIOTUYECKOM KYJIbTYpbl, OTBETCTBEHHOT'0, OEPEKHOI0 OTHOLICHHUS
K TIPUPOAE, OKPYXKAIEH Cpelae Ha OCHOBE POCCUHUCKUX
TPaJULIMOHHBIX JIyXOBHBIX LIEHHOCTEH, HaBBIKOB OXpPAaHBbI, 3aILUTHI,
BOCCTAHOBJICHUSI IIPUPOJIbI, OKPYXKAIOLIEH Cpeapl; BOCIHUTAaHUE
CTpEeMJIEHUs] K TO3HaHUI ce0s M JpYrux JoJed, NpUpoabl U
oOuiecTBa, K IOJIyYEHUIO 3HAHUM, KauyeCTBEHHOIO OOpa3oBaHUs C
y4€TOM JINYHOCTHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

YrieBogopoasl

@opMHUpOBaHKE LICHHOCTH HAYYHOT'O ITIO3HAHMSI, IEHHOCTH TBOPYECTBA
U CO3UJaHUs, COTPYAHUYECTBA B Mpoliecce y4yeOHOH AeqaTenbHOCTH,;
pa3BUTHE HABBIKOB O€30MACHOTO TIOBEJIEHUS B MPUPOAHONH U
COLMAJILHOW cpenie, 4Ype3BbIUAMHBIX CHUTyalusX; (OpPMHpPOBAHUE
9KOJIOTHYECKON KYJIbTYpbl, OTBETCTBEHHOI'O, OEPEHKHOTO0 OTHOLICHUS
K IpUPOAE, OKPYXKAWIIEH Cpele Ha OCHOBE POCCUHCKHUX
TPAJMLIUOHHBIX JIYXOBHBIX IIEHHOCTEH, HAaBBIKOB OXpaHBI, 3aIIMTHI,
BOCCTAHOBJICHMSI IIPUPOJBI, OKPYKAIOWIEH Cpeapl; BOCIHUTAaHUE
CTpEMJIEHMSI K IIO3HAHUIO ce0sl M JpYyrux Jojed, HpUpolbl U
o01iecTBa, K IOJYYEHUIO 3HAHUM, KAUeCTBEHHOIO OOpPa30BaHUS C
Y4€TOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Kucnopon
coJiepxKalime
OpraHUYEeCcKUe
COETMHEHHS

(DOpMI/IpOBaHI/Ie HEHHOCTH HAYYHOTI'O IMTO3HAHWA, HCHHOCTHU TBOPYCCTBA
W CO3MJIaHUS, COTPYIHUYECTBA B Mpollecce y4eOHOU NeATENbHOCTH;
pa3BUTHE HABBIKOB O€30MACHOTO TIOBEJIEHUS B MPUPOAHOH U
COLIMATIbHOW Cpejie, YPEe3BBIYAMHBIX CHUTyalusx; (HopMHpOBaHUE
SKOJIOTHYECKON KYJIbTYPBbI, OTBETCTBCHHOTIO, 6epe>I<Hor0 OTHOILICHUS
K TPUPOAE, OKPYXKAOIEH Cpele Ha OCHOBE POCCHUHUCKUX
TPaIUIIMOHHBIX TYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIHTHI,
BOCCTAQHOBJICHUSI TPHUPOJBI, OKPYKAIOIIEW Cpenbl; BOCIHUTAHUE
CTpeMJICHHsI K TO3HAHUIO ce0s W JAPYruxX IoJed, TPUPOIbl U
oOmecTBa, K TMOJYyYEHUIO 3HAHWM, KaueCTBEHHOTO OOpa3oOBaHUS C
y4€TOM TUYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

A3oTcoaepkalime
OpraHUYECKUE
COCIMHECHUA

dopMHUpOBaHUE HEHHOCTU HAYYHOT'0 IIO3HAHMSI, [IEHHOCTH TBOPYECTBA
U CO3MJIaHUS, COTPYIHUYECTBA B Ipoliecce y4eOHON NeATeNbHOCTH,
pa3BUTHE HABBIKOB OE30MAaCHOrO TOBEACHUS B TPUPOAHOM U
COLIMAJIbHOW cpefle, Ype3BbIYAWHBIX CHUTYyalusX; (HopMHUpOBaHHE
HKOJIOTUYECKOM KYJIbTYphl, OTBETCTBEHHOT0, OEPEKHOTO OTHOLICHUS
K TpUPOJE, OKpYXKaoUmEed Cpeae Ha OCHOBE POCCUHUCKUX
TPAJULUOHHBIX AYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIMTHI,




BOCCTAHOBJICHUSI IIPUPOJBI, OKPYKAIOIEH Cpelpl; BOCIHUTAaHUE
CTpPEMJIEHMSI K IIO3HAHUIO ce0sl M JpYyrux JItoJed, IpUpOIbl U
o0miecTBa, K IOJIYYEHUIO 3HAHUM, KA4eCTBEHHOIO OOpa30BaHUS C
y4ETOM JINYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEA.

BbICOKOMOIIEKYIIAPHBI
€ COCIUHECHUS

DopMuUpoOBaHNE HEHHOCTU HAYYHOT'O IIO3HAHMSL, LICHHOCTH TBOPYECTBA
U CO3MJIaHU$, COTPYIHUYECTBA B Ipoliecce yUYEOHON NeATENbHOCTH,
pa3BUTHE HABBIKOB 0O€30IIaCHOrO IIOBEJEHHS B NPUPOAHON U
COLMAJIBHOW cpene, Ype3BbIUAMHBIX CHUTyalusX; (OpPMHPOBAHUE
9KOJIOTUYECKOM KYJIbTYpbl, OTBETCTBEHHOI'0, OEPEKHOI0 OTHOLICHHUS
K IpUpOJE, OKPYXKalLEH cpele Ha OCHOBE POCCUICKHUX
TPAJIULIUOHHBIX IAYXOBHBIX LIEHHOCTEH, HABBIKOB OXPAaHBI, 3aIMTHI,
BOCCTAHOBJICHUSI IIPUPOJIbI, OKPYXKAIOLIEH Cpeapl; BOCIHUTAaHUE
CTpEeMJICHUs] K TIO3HaHUIO ce0s M JpYrux JIoJeH, HOpupoasl M
oOmiecTBa, K IOJIYYEHUIO 3HAHUM, KauyeCTBEHHOIO 0OOpa3oBaHUs C
y4€TOM JINYHOCTHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

11 kaace

Pa3znen
MPOrpaMMbl

(I)opMa peajindaliii BOCIUTATECJIBHOIO MOTCHIIMAJIA

Teopernueckue
OCHOBBI XUMUU

dopMHUpoOBaHKE IIEHHOCTH HAYYHOT'O MO3HAHMSI, ICHHOCTH TBOPYECTBA
U CO3UJIaHUs, COTPYIHUYECTBA B MpoIEcce y4eOHOU AESITeNbHOCTH;
pa3BUTHE HABBIKOB 0E€30MAaCHOTO TMOBEICHUS B TMPUPOJAHOU U
COLIMATILHOW cpele, Ype3BBIYAMHBIX CHTyalUsX; (OpMUPOBaHUE
9KOJIOTUYECKON KYJIBTYPhl, OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K
MIPUPOJIE, OKPYKAIOUIEH Cpeie Ha OCHOBE POCCUICKUX TPaIULIMOHHBIX
JyXOBHBIX IIEHHOCTEW, HABBIKOB OXPAaHbI, 3aIIUThI, BOCCTAHOBJICHUS
MIPUPOJIbI, OKPYKAIOLIEH CPebl; BOCIIUTAHUE CTPEMIICHHS K TIO3HAHUIO
ce0sl U apyrux JIIOJAeH, MpUpOabl U O0IIEeCTBa, K MOJIYYCHUIO 3HAHUH,
KaueCTBEHHOT0 00pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U
00IIIECTBEHHBIX TOTPEOHOCTEH.

Heoprannueckas
XUMHUS

®opMHUpOBaHUE LIEHHOCTH HAyYHOT'O NO3HAHMs, IEHHOCTU TBOPYECTBA
U CO3UJaHUs, COTPYAHMYECTBA B Ipolecce y4eOHOH NeSITEIbHOCTH;
pa3BUTHE HABBIKOB 0€30MacCHOrO TOBEJEHHUS B MPUPOJHOH H
COLIMAJILHOW cpene, Ype3BbIYAMHBIX CHUTyalUsX; (OpMUpOBaHUE
9KOJIOTUYECKOM KYJIbTYpPbI, OTBETCTBEHHOT'0, OEPEXKHOr0 OTHOILIEHUS K
IIPUPOJIE, OKPYXKAIOIIEH cpelle Ha OCHOBE POCCUICKUX TpaJUIMOHHBIX
JTYXOBHBIX ILIEHHOCTEW, HaBBIKOB OXPAaHBI, 3alUThl, BOCCTAHOBJICHUS
MPUPO/IBI, OKPY’KaIOLIEH Cpe/bl; BOCIUTAHUE CTPEMIICHHS K TO3HAHUIO
ce0sl U APYrux JoJeH, NpUpoIbl U OOIIECTBA, K MOTYYEHUIO 3HAHUM,
KauecTBEHHOro0 00pa3oBaHUs € Y4YETOM JMYHOCTHBIX HHTEPECOB HU
OO0IIECTBEHHBIX TOTPEOHOCTEM.

XUMUS U )KU3Hb

@opMHpOBaHNE LIEHHOCTH HAy4YHOI'O MTO3HAHMSI, IEHHOCTH TBOPYECTBA
U CO3WJaHUs, COTPYAHHUYECTBA B Mpolecce Y4eOHOH NesTeIbHOCTH;
BOCIIUTaHWE JIOOBM K poAHOMY Kpato, Pommne, cBoemy Hapomy,
yBaX€HUs K APYrMM HapojaMm Poccuu; UCTOpUYECKOE MPOCBEIIEHUE,
(¢hopMUpOBaHHE POCCUNUCKON KYIbTYpPHOH HWAEHTUYHOCTH; Pa3BUTHE
HaBBIKOB 0€30MaCHOT0 TIOBEJICHUS B MIPUPOJIHON U COIMANTBHOMN cpejie,
Ype3BhIYANHBIX CUTYalUsIX; OpUEHTAIMsl Ha TojydyeHue mnpodeccuu,
JIMYHOCTHOE  CAMOBBIP@KEHUE B INPOAYKTHMBHOM, HPABCTBEHHO




JOCTOWHOM TpyA€ B PpOCCHHCKOM oOmectBe;, (QopMupoBaHue
9KOJIOTHYECKON KYIbTYPhl, OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K
MPUPOJIE, OKPYXKAIOIIEH cpelie HA OCHOBE POCCHICKHX TPaIUIIHOHHBIX
AYXOBHBIX HGHHOCTCﬁ, HAaBBIKOB OXpaHbl, 3alllUTbl, BOCCTAHOBJICHUA
MIPUPOJIBbI, OKPYXKAIOIIEH CPeibl; BOCIIUTAHUE CTPEMIICHUS K TO3HAHUIO
ceOst U IpYrux JIOJCH, MPUPOABl U 00IIeCTBa, K TOTYyYCHUIO 3HAHUH,
KayeCTBEHHOr0 O00pa30BaHUS C Y4YETOM JIMYHOCTHBIX HHTEPECOB H
OOIIECTBEHHBIX MOTPEOHOCTEH.




IMpuaoxenne

Oco0eHHOCTH OLIeHKH 00pa30BaTeIbHBIX JOCTHKEHU 00yUA0IIMXCS HA YPOKAaX
«XUMHD)

[Ipm olEeHKe YYHUTHIBAIOTCA YUCIO W XapakTep  OIMHUOOK
(CylecTBeHHbIEC MIMHECYIIIECTBEHHBIE).

CylecTBeHHbIC OIMMOKHU CBSI3aHBI C HEIOCTATOYHON TIYOMHOH M OCO3HaHHOCTBIO
oTBeTa (HampuMep, YYAIIUHCS HEMPaBWIBHO YKa3all OCHOBHBIC MPHU3HAKH TOHSATHUH,
SIBIICHUH, XapaKTEPHBIE CBOKWCTBA BEIIECTB, HEMPABIILHO CPOPMYITUPOBAT 3aKOH, PABUIIO
U T.I. WIKNHE CMOT IPUMEHHUTh TEOPETUYCCKHE 3HAHUS U OOBSCHEHUS W TPEACKa3aHHs
SIBIICHH, YCTAHOBJICHUHM MPUYHMHHO-CJICIICTBCHHBIX CBSI3€H, CpaBHEHHS HMKJIAcCH(pHUKAIUN
SIBJICHUH U T. 11.).

HecyriecTBeHHbBIE OMIMOKH OMPECIISIOTCS HEMOIHOTOM 0TBeTa (HaIpuMep, YITyIIeHHUE
M3BHJIA KAKOTO-TH0O0 HEXapaKTepHOro (hakTa MpU OMUCAHUHU BEIIECTBa, mporecca). K HuM
MOKHO OTHECTH OTOBOPKH, OITUCKH, JIOMYIICHHBIC TT0 HEBHUMATEIILHOCTH (HAIPUMED, Ha JBa
u Ooyiee ypaBHCHHMI peakIHWid B IIOJJHOM HOHHOM BHJE JOIYIIEHAa OJHA ONIMOKa B
0003HAUYCHUH 3apsiia HOHA).

PGSYHBTaTbI 06y‘I€HI/I${ MMPOBEPAOTCA B HPOHCCCC YCTHBIX U IMHNCbMCHHBIX
OTBCTOBYYAIIHUXCA, 4 TAKKC IIPU BBIIIOJITHCHUU UMW XUMHUUYCCKOI'O SKCIICPUMECHTA.

1. Ouenka ycTHOro oTBeTa

Onenka «5»:
® OTBET ITOJIHBIM U IPABWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUH;
e MaTepHal U3JI0KEH B ONPEEICHHOU JIOTUYECKON
IIOCJIEIOBATEIbHOCTH,JINTEPATYPHBIM SI3BIKOM;
® OTBET CAMOCTOSATEIILHBIN.
Onenka «4»:

® OTBET MOJIHBIM U MPAaBUIbHBIA HA OCHOBAHUH U3YUYE€HHBIX TEOPHUH;
e MaTepual U3J0KEH B OMNPENEICHHON JTIOTMYECKOW MOCIEI0BAaTEeIbHOCTH, MPU
9TOM JIOMYIIEHbl JBE-TPHU HECYIIECTBEHHBIC OIIMOKH, HCIPABIECHHBIE 10
TpeOOBaHUIO IIPEToAaBaTes.

Onenka «3»:
®OTBET TIOJIHBIA, HO TPU ITOM JOIYyIIeHa CYIIECTBEHHAs OIMMOKAa WA OTBET
HEIIOJIHBIN, HECBS3HBIIA.
OrneHka «2»:
e [IpU OTBETE OOHAPYKEHO HEMOHUMAaHHUE YUaIIMCsI OCHOBHOTO COJIepKaHHUsl yaeOHOTO
MaTepuana WIH AOMYIIEHBI CYIIECTBEHHBIE OMIMOKH, KOTOPHIE YYAITUIICS HE MOXKET
WCIIPaBUTD MTPU HABOJISIIIMX BOIIPOCAX MPEMOIaBaTelIs.

2. OueHka NMCbMEHHBIX padoT

0uem<a IKCnepumernmajilbHblx ymemu?

OI_IGHKa CTaBUTCs Ha OCHOBaHHU H3.6JIIOZ[€HI/I$I 34 y4alliuMUcCd U IMMCbMCHHOI'O OTUCTA



3apadory.

OneHka «5»:
® paboTa BBIMOJIHEHA MMOJTHOCTHIO M IIPABUIILHO, CICIIaHbI IIPABUIILHBIC HAOFOACHHS
Y BEIBOJIBL,
® DKCIIEPUMEHT OCYIIECTBIICH IO IUIAHY C YY4E€TOM TEXHUKH O€30MacHOCTH U TMPaBHII
paboThIC BelIeCTBAMH U 000PYIOBaHUEM;
® TIPOSBIICHBI OPTaHU3AIMOHHO-TPYIOBBIC YMEHUS (Mo Iep >KUBArOTCS YHUCTOTA
paboderomecra U MOPSAOK HA CTOJIE, YdKOHOMHO HCIIOIB3YIOTCSI PEAKTHUBHI).

OnecHka «4»:
e paboTa BBINIOJIHEHA ITPABWIIBHO, CJICJIaHbI TPABHIIbHBIC HAOJIIOICHUS U BBIBOIBI, HO IIPH
9TOM IKCIIEPUMEHT MPOBEICH HE IMOJHOCTHIO HITH JIOMYIICHBI HECYIIECTBEHHBIC OINOKH
BpaboTe C BeliecTBaMi U 000pyJOBaHUEM.

Onenka «3»:
epaboTa BBHINOJIHEHA TPABWIBHO HE MEHEE UYeM HAMOJIOBUHY WM JOIYIICHA
CYIIECTBEHHASIOMNOKA B XOJI¢ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0POPMIICHUU pabOTHI, B
COOJNIOZICHUM TMPaBWJI TEXHUKM OE30MacHOCTH mpu paboTe ¢ BEmeCTBAMHU U
000pyI0BaHUEM, KOTOPAsi UCIIPABJISICTCS TI0 TPEOOBAHUIO MPETIOAaBATEIS.

OueHKa «2»:
e JonymieHbl JBe (M Ooyiee) CYIICCTBEHHBIC OINMOKU B XOJIe OKCICPUMCHTa, B
00BbsICHEHUH, B 0OpPMIICHHH PabOThI, B COOIIOEHUN TPABUII TEXHUKU O€30MMacHOCTH
pu paboTe ¢ BelecTBaMu U 000py1I0BaHUEM, KOTOPBIE yUaIUICsS HE MOYKET UCIIPaBUTh
JaKe 10 TPeOOBAHUIO MTPETIOAaBATEIIS.

Ouemca ymenuﬁpemamb IKcnepumernmaibHble 3a0avuu

Orneska «5»:

e [1JIaH PEIlIeHHUs] COCTABIIEH MPaBUIILHO;
® [IPaBUJILHO OCYILECTBJIEH M0A00p XUMUYECKUX PEAKTUBOB U 000PYA0BaHUS;
® IaHO TOJIHOE OOBSICHEHNE U C/I€JIAaHbI BEIBOIBI.

Orenka «4»:
e [IJIaH PEIICHUS COCTABJICH MPAaBUIILHO;

® IPaBWJILHO OCYIIECTBJIEH MOAOOP XMMHUYECKHX PEaKTUBOB W OOOpPYIOBaHUS, MPHU
ATOM JIOMYIIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUH U BHIBOJIAX.

Ornenka «3»:

® [JIaH PEIICHUs COCTABIIEH MTPaBUIILHO;
® IPaBUJIHLHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEaKTHUBOB M 000PYI0BaHUS, HO TOMYIIEHA
CyIIIECTBEHHAs OIMOKA B OOBSICHEHNUHU U BBIBOJIAX.

OrneHka «2»:

e jonymieHbl ABe (WM Oojee) OomMOKM B TUIAHE PEIICHUS, B TOI00pe XUMHUYECKHX
PEaKTHUBOBHU 000PYAOBaHUs, B OOBSICHECHUH M BHIBOJIAX.

Ouenka ymeHnuii pewiams pacuemnovie 3a0a4u

Owenka «5»:

®B JIOTUYECKOM PACCYKJICHHHM U PCIICHHMH HET OIIMOOK, 3aJada pelicHa
paIOHATHHBIMCIIOCOOOM.



OueHkKa «4»:

®B JIOTMYCCKOM PACCY)KIACHHH M PCIICHHM HET CYIIECTBEHHBIX OMIMOOK, HO 3ajJada
pellicHa HEePalMOHAIBHBIM CIIOCOOOM HJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBECHHBIX
omunboK.

OneHka «3»:

®B JIOTUYCCKOM pacCCyXJICHUHU HCT CYICCTBCHHBIX OH_II/IGOK, HO JoIymicHa
CYLICCTBCHHAsA omr0OKa B MATEMAaTHYECKUX pacucrax.

OrneHka «2»:

® UMCIOTC CYIICCTBCHHEBIC OIIMOKH B JIOTHYECKOM pacCyKaAC€HUU U B PCILICHUU.

Ouenka RUCDMEHHbBIX Konmp0ﬂbnblxpa60m

Orenka «5»:
® OTBET MOJIHBIN U IPABUIbHBIIN, BO3MOKHA HECYIIIECTBEHHAs OIIMOKa.
Orenka «4»:
® OTBET HETIOJIHBII UITH IOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
Onenka «3»:
e paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKa
UIIPH OTOM J[BE-TPH HECYIIECTBEHHEIC.
OneHka «2»:
epaboTa BBINIOJIHEHA MCHBIIE YEM HANOJOBHHY WM COJCPKUT HECKOJIBKO
CYIIECTBEHHBIX OLTHOOK.

IIpu oleHKe BBINOJHEHUS] MUCHBMEHHOM KOHTPOJBHONH paboThl HEOOXOIUMO
YUUTBIBATHTPEOOBAHMS €MHOTO Op(orpapuueckoro pexxuma.

OTMmeTKa 3a HMTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTHPYET NPEIIIeCTBYIOUINE MpU
BBICTABJIEHUU OTMETKH 32 MOJIYTO/IUE, TO/.
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