HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE cpeaHero oobiiero odpazoBaHus pa3pado-
TaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBa-
Huu B Poccuiickoit denepanuuy», TpeOOBaHUN K pe3yibTaTaM OCBOEHUs Qee-
paipHOM 00Opa3oBaTeIbHON MpOTrpaMMbl cpenHero odmero obpazoBanus (DOII
COQO), npencraBineHHbIXx B dDenepaibHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro npenmera «Xu-
MUs» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yonmx
OCHOBHbIE 00pa3zoBaTeNbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJOXeHUU «CTpaTeruu
pa3BuTusa Bocriutanusi B Poccutickoit @enepanuu Ha nepuos a0 2025 roma» (Pac-
nopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUH, K ONPEJEICHUIO
oOwielt crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyainbHbie nojiokeHus @I'OC COO o B3auMo00yCIOBICHHOCTH IIeJIeH, CO-
JIep>KaHus, pe3yJbTaTOB 00yUeHHs U TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITYCK-
HUKOB.

XuMuuyeckoe 00pa3oBaHHe, TMOJydaeMoOe BBITYCKHHKaMU 0011e00pa3oBa-
TEJBHOU OpraHu3alliy, SIBISETCS HEOThEMIIEMOM YacThio X 00pazoBaHHOCTH. OHO
CIIY’)KUT 3aBEpILIAONIMM 3TallOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM
YpOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIUX IIEJIOCTHOW CHCTEME XMMHUYECKOro 00-
pa3oBaHusA. DTH [IEHHOCTU KAacaloTCs MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS
MHUPOBO33PEHUS U OOIIEH KyIbTypbl YEJIOBEKa, a TaKKe HKOJOTHYECKH O0OOCHO-
BAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U MPUPOIHON cpene. Peanusyercs xu-
MUYecKoe o0pa3oBaHHe O0YyJaIOMIUXCS HA YPOBHE CPEIHETO 00IIero oopa3oBaHus
cpelncTBaMH y4eOHOTO TpenMera «XUMus», cofep:kaHue U MOCTPOCHHE KOTOPOTo
OTIpEJICJICHBI B TPOrPaMME MO XUMUU € YUETOM crielin(DUKU HayKu XUMHH, €€ 3Ha-
YEeHUs B [MO3HAHUU MPHUPOJBI U B MaTepUaTbHON JKU3HU OOILECTBA, a TAKXKe C yué-
TOM OOIIMX IIeJIel U MPUHIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHU-
CTeMBI cpeaHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0co0yi0 pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
Ona BHOCHUT CBOH BKJaJ B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPYKAarOUIEM MHpPE KaK O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (popMHUpYyeTCsl B XUMUU HA OCHOBE NMOHMMAaHUS Be-
IIECTBEHHOIO COCTaBa OKPYXAIOLIEro MHUpPa, OCO3HAHUS B3aWMOCBA3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTala
HEOThEMJIEMOH YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELTHOTO
TpyJa M KU3HU Kak1oro wieHa oOmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3H-



JaTeabHas, Kak HayKa BHICOKMX TEXHOJIOTUM HampaBjieHa Ha pelieHre rio0anbHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBbSL.

B cooTBeTcTBUUM € 0OIIMMU LEISIMU U IPUHILIUIIAMU CPEIHETO 00I1ero oopa-
30BaHUs cojeprxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb U3Y-
YEHUsI) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOIATOTOBKY
o0ydJaromuxcs, HEOOXOIUMYIO UM JIJIsl BRIPAOOTKU MUPOBO33PEHUYECKUX OPUECHTH-
POB, YCIEIIHOTO BKJIOYECHHUS B KU3Hb COLIMYMa, MPOAOJKEHUS O0O0pa30BaHUS B
Pa3IUYHBIX 00JIaCTAX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBISIIONIUMH TIpEeIMETa «XUMHS» SIBISIOTCS 0a30Bble Kypchl — «Opra-
HU4eckas xumusi» U «O0mas U HeOpraHu4eckasr XMMHUs», OCHOBHBIM KOMITOHEH-
TOM COJIEP KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM 110
HEOPraHUYECKON XUMUHU (C BKJIIOYECHUEM 3HAHHWU U3 OOIIel XMMHUU) U OpraHuye-
cKoil xumMuu. GOPpMUPOBAHUE NAHHOW CUCTEMbl 3HAHUW NPU U3YUYEHUM TIPEIMETa
obecrieurBaeT BO3MOKHOCTh PaCCMOTPEHMSI BCEr0 MHOTO00Opa3us BEIIECTB Ha OC-
HOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

CrtpykTypa conepxkanusi KypcoB — «Opranndeckas xumusi» u «OO0mas u He-
opraHuyeckass Xumus» cGopMHUpOBaHA B IporpamMMe MO XUMHH Ha OCHOBE CH-
CTEMHOT'0 TIOJIX0JIa K U3YUYEHHUIO0 Y4eOHOro maTepuaia U 00yCIOBJIEHA HCTOpUYE-
CKA OOOCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha ONMPENEIEHHBIX TEOPETUYECKUX YPOB-
HsX. Tak, B Kypce OpraHM4ecKkod XMMHH BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPHH CTPOCHHSI OPraHMYECKUX COEIMHEHHI, a TaKKE€ Ha YpOBHE
CTEPEOXMMHYECKUX U AJNEKTPOHHBIX NPEACTABIECHUN O CTpoeHUH BeniecTs. Cepe-
HUSl 00 M3y4aeMbIX B Kypce BEIEeCTBaX JAIOTCA B PA3BUTUU — OT YIJIEBOJIOPOIOB
JI0 CJIOKHBIX OMOJOTHUYECKH aKTHBHBIX COCAMHEHUU. B Kypce opraHmueckoi Xu-
MUH TIOJTy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oopa-
30BaHUS TIEPBOHAYAIBHBIC MPEICTABICHUS O XMMHYECKOW CBSA3M, KiaccUpUKaI-
OHHBIX NPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOECHHUS, O
XUMHUYECKOU pEaKIUH.

ITox HOBBIM YyTrjIOM 3peHUSs B peaMeTe «XuMHus» 0a30BOro0 ypOBHS paccMart-
pUBAETCS U3yUYCHHBIN HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUsl TEOPETHUCCKHUI
Matepuasl U (HaKTOJOTHUECKHE CBEACHHUS O BEIIECTBAX M XUMHUYECKOH peaxiuu.
Tak, B wacTHocTH, B Kypce «OOmas u HeopraHudeckas XUMHsS» O0ydaromuMCs
MPEIOCTABIISIETCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJAUMYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX M METOJOJOTUYECKUX MO3UINN, TIyOKe MOHATH UCTOpUYE-
CKOe M3MEHEeHHE (DYHKIIUH ATOTr0 3aKOHA — OT 0000IIaIomel 10 OOBSICHSIONICH U
MPOTHO3UPYIOIIEH.

Ennnas cucrtema 3HaHMI O Ba)XHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKXKE O XMMUUYECKUX PEAKIUAX, X CYIIHOCTH U 3a-
KOHOMEPHOCTAX NPOTEKAaHUs AoNoJHsIeTCs B Kypcax 10 u 11 kmaccoB anementamu



COAEpKaHUsI, UMEIOIMNMHU KyJIbTYPOJIOTHUYECKUI U TPUKIAAHON XapakTep. OTu
3HaHUSI CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMUM C JIPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKOUN JIEATEIIbHOCTH YEJIOBEKA,
CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUHU
Y NPAKTUYECKUX MPUI0KEHUN XUMHUM, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS
B OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBI3aHHBIX C XUMHEH, KpH-
TUYECKH OCMBICIIUBATh MH(POPMAIUIO U TPUMEHATH €€ JJIsl MOIMOJTHEHUS 3HAHUH,
pEILICHUSI UHTEJUIEKTYaJbHBIX U AKCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX 3a]1a4.
B nenom conepkanue yueOHOTO mnpeaMera «XUMHUs» JAaHHOTO YPOBHS U3YUYEHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUTsl IOHUMaHuS Qri1ocoCKUX UeH, TaKuX KaK: MaTepHabHOE €UHCTBO Heopra-
HUYECKOT'O0 U OPTaHUYECKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTa-
BOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U
pelieHrss TPOTUBOPEUUNA MEXIAYy HOBBIMU (paKTaMU U TEOPETUUYECKUMHU TMPEJIIOo-
CBUIKAMHU, OCO3HAHHE POJIM XMMHUHU B PEIICHUU IKOJOTHUUECKUX MPOOJIEM, a TaKKe
po0JieM COEpEeKEHUST SIHEPTrETUUECKUX PECYPCOB, ChIPbSI, CO3/IaHUsI HOBBIX TEXHO-
JIOTUWA U MAaTEPHAJIOB.

B nnane pemienus 3ajad BOCIUTAHMS, Pa3BUTHUSI U COIMANM3AIMU 00yUaro-
IUXCSI TIPUHATHIE NPOrpaMMOM MO XUMHUH MOAXOAbI K ONPENEICHUIO CONEepKaHUS
U TIOCTPOEHUSl TpeaMeTa MpeayCMaTpuBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX
y4eOHBIX EWCTBUI, UMEIOIINX 0a30BO€ 3HAUCHHE /JIs1 PA3JIMYHBIX BUJIOB JIEATEIh-
HOCTH: peIIeHus: mpobJieM, IMoucka, aHajau3a U o0paboTKu HHQpopMaIuu, HeoOXo-
JTUMBIX JUISI IPUOOPETEHUSI OIbITA MPAKTUYECKON U UCCIEI0BATENBCKON NEATEeNhb-
HOCTH, 3aHHMAIOIIEH BAXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke mpernogaBaHusi XUMHUHM KaKk Ha YPOBHE OCHOBHOTO oO1ero oodpa-
30BaHUs, TaK U Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHusl, IpU OMPEIEICHUHN CO-
JepKATEIbHON XapaKTEePUCTUKH LIeJIe M3y4eHUsl MpeaMeTa HalpaBICHUEM Iep-
BOCTETICHHOW 3HAYUMOCTH TPAJUIUOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB XU-
MUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOU Je-
ATEJIbHOCTH YEJI0OBEKAa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C Me-
TOAWYECKON TOUKHU 3PEHUS TAKOM IMOAXOJ K ONPEACIICHUIO LENEN U3yUYEeHUs Mpe.l-
MeETa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJABHBIMU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

e (QopMHpPOBAHHE CHCTEMbl XUMHUYCCKUX 3HAHWW KaK BaKHEHIEH COCTaBJIS-
IOIIEH €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpPA, B OCHOBE KOTOPOW JIEXkKaT
KIJIFOUEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHWMHH, OCBOE-
HUE 53bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JIOCTYIMHBIX 0000111e-
HHUM MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHUE C UCTOPUEH HX pa3-
BUTHS U CTAHOBJICHUS;



e (OpMHUPOBaHNE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX TO3HAHHUS
BEIIECTB U XUMUYECKUX PEAKINA, HEOOXOIUMBIX IJIsi MPUOOPETEHUS yMe-
HUW OPUEHTHPOBATHCS B MUPE BEIICCTB U XUMUYCCKUX SBJICHUHN, UMEIONINX
MECTO B IPUPOJE, B IPAKTUUYECKON U ITOBCEAHEBHOM KU3HU;

e pPa3BUTHE YMEHHI U CITIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO JKCHEPUMEHTa, COONIOJACHUEM MpaBUil Oe3-
OMacCHOTO OOpaIlleHHs C BEIIECTBaAMU.

Hapsany ¢ atum, copepxarenpHasi XapakTepUCTUKA LENed U 3a7a9 U3ydCHHUsI
npeaMeTa B mporpaMMme 1Mo XMMHUHM YTOYHEHa U CKOPPEKTHpPOBaHA B COOTBETCTBH U
C HOBBIMHM TPUOPUTETAMHU B CHUCTEME CpeAHero obmero odpazoBanusi. CeroaHs B
NperoiaBaHu XUMHUHU B OOJNBIICH cTemeHW OTAaéTcs MPEANOouYTeHHE MpaKThye-
CKOW KOMIIOHEHTE COJICp)KaHUsI 00yUYEeHUsI, OpPUEHTUPOBAHHOM Ha MOJTOTOBKY BbI-
MyCKHHKa 00IIe00pa3oBaTeIbHON OpraHW3aliy, BIAACIONIET0 HE HAaOOpOM 3Ha-
HUH, a QYHKIIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CITIOCO0AMHU U YMEHUSIMU aKTHB-
HOTO TIOJIYYCHUS 3HAHWH W TPUMCHCHHS WX B PEAIbHOH JKM3HU JUJIS PEUICHUS
NPaKTUYECKUX 3a/1a4.

B cBs13M ¢ 3TUM TIpu U3YYEHHHU TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3Hade-
HHUE MPUOOPETAIOT TaKKE IENH U 33]]a4H, KaK:

afanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE HUHTEIJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBa-
HUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHU-
eM;

dbopMupoBaHue y 00yJarONIuXcsl KIIFOUEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEH-
I[1i1), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE VISl PA3IMYHBIX BUJIOB JCSATEIHHOCTH
pemeHus npodiieM, Movcka, aHanu3a U 00paboTku WHPOPMAIUU, HEOOXOIUMBIX
JUTsE IPUOOPETEHUS OTbITA IEATETLHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B IO-
3HAHWH XMMHH, & TAKKE JJIS1 OIEHKH C TIO3UITUI IKOJIOTUIECKOM 0€30MacHOCTH Xa-
pakTepa BIHMSHHUS BEIIECTB U XUMHUYECKUX TPOIECCOB HAa OPTaHW3M dYelIOBeKa U
IPUPOJIHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00YUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETaTh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTAMH, HCTIOIB30BAThH
COBPEMEHHBIE WH(POPMAIIMOHHBIC TEXHOJOTHUU JIJISl TIOMCKA M aHajdn3a Y4eOHOU H
HAyYHO-TIOMYJISIPHON MH(POpPMAITUU XUMHYECKOTO COJICPIKAHMS;

(GopMupoBaHUE U pa3BUTHE y 00YUAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOJII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, TIPH TUTAHUPOBAHUU M TIPOBEACHUN XUMUIECKOTO KC-
MEPUMEHTA,



BOCIUTaHUE y oOydaromuxcs yOekAEHHOCTH B T'yMAaHMCTHYECKOW Hampas-
JIEHHOCTU XUMHH, €€ BaXXHOU POJIM B PELIEHUHU II100aJbHBIX NPOOJIEM palliOHalb-
HOTO MIPUPOJIONOJIB30BAHUS, MOMOJIHEHUSI YHEPreTUUECKUX PECYpPCOB U COXpaHe-
HUS IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH O€pEKHOTO OTHOLIEHUS
K MPUPOJE U CBOEMY 370POBbIO, & TaKK€ NPHOOPETEHMs ONbITa HUCIOIb30BAHUS
MOJTYYEHHBIX 3HAHUW JJIsI IPUHSTUS TPAMOTHBIX PEIICHUN B CUTYyalUsX, CBSI3aH-
HBIX C XUMHYECKUMH SIBJICHUSMHU.

B yueOHOM miaHe cpegHero ooiiero oopa3oBaHus NpeaMer «Xumus» 6a3o-
BOI'O YpPOBHA BXOJMUT B COCTaB NIpeaMeTHOW oOnactu «EcTecTBEeHHO-Hay4HbIE
pEeIMEThI.

O61iee 4yncao 4acoB, OTBEAEHHBIX ISl U3YUYEHUS! XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hefenro), B 11 kimacce — 34 gaca (1 gac B HeAemIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMHMH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIy4€HUN HOBBIX BELIECTB U MaTepUAIOB. Teopust CTPOEHUsSI OPraHUYECKUX CO-
eauHennit A. M. bytnepoBa, e€ ocHOBHbIe MOJ0KeHUsA. CTPYKTYpHBIE (OPMYITbI
OpraHu4ecKux BewecTs. ['omoiorus, nsomepus. XUMHAYECKas CBs3b B OpraHuYe-
CKHMX COEJMHEHHSIX — OJUHAPHBIE U KPATHBIE CBS3U.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHWYECKUX COEIUHEHMI (CHCTeMaTHYecKas) U TPUBHUAJIbHBIE HAa3BaHMS BaXk-
HEUIINX MPEJICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

DKCIepUMEHTAJIbHBIE METObl U3YUYECHUS BEIIECTB U UX MPEBPAILICHUIN: O3HA-
KOMJIEHHE C 00pa3laMu OpraHMYeCKHX BEIIECTB M MaTepuajiaMd Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAOJIIOJCHUE U OMMCAHUE Je-
MOHCTPALIMOHHBIX ONBITOB 10 MPEBPALLCHUIO OPraHUYECKUX BEIIECTB IIPU HArpe-
BaHUU (TIaBJIeHHEe, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUNA psAa. MeTaH U 3TaH — Mpo-
CTeiIne NMpeCTaBUTENH aAIKAaHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA (PEaKINu
3aMEUIEHUs U TOPEHUS ), HAXOXKAEHUE B IPUPOE, OIYUECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
POCTEHUIIINE TPEICTABUTENN AIKEHOB: (DU3NYECKUE U XUMHUYECKHUE CBOMCTBA (pe-
aKIUU TUAPUPOBAHUS, TAJJOTCHUPOBAHUS, THAPATALIUH, OKUCIIEHUS U TIOJIMMEpPH3a-
L[UK), TOJTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlonydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBIL: COCTaB 1 OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH Psijl. AUETHIICH
— MPOCTEUIINI MPeICTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHEe U XUMU-
YeCKUEe CBOMCTBA (peaKkluu THIPUPOBAHMS, raJOT€HUPOBAHMS, THAPATALIMH, TOpe-
HUS), IOJyYEHNUE U TPUMEHEHUE.

Apenbl. benszon: coctaB, crpoeHue, (puMveckrue M XUMUYECKHE CBONCTBA
(peakuuu raJoreHUpOBaHUsS M HUTPOBAHUS), NOJyYEHHE U MpUMEHEHue. Toayon:
cocmas, cmpoenue, guzuieckue u xumudeckue coUCmea (peaxKyuu 2aio2eHuposa-
HUs U HUMPOBAHUs), noaydenue u npumernenue. TOKCUYHOCTh apeHOB. I'eHeTnye-
CKasi CBA3b MEKy YIJI€BOAOPOAAMU, IPUHAIICKAIMMHA K PA3TUIHBIM KIACCaM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3bl. Hedth u €€ npoucxoxaenue. CrnocoOsl nepepadoTku HeTH: Tie-
pPEroHKa, KPEKUHT (TePMHUYECKUN, KaTATUTUUYECKUI ), mupoiau3. [IpoaykTsl nepepa-
00TKU HE(PTH, UX PUMEHEHHE B MPOMBIILICHHOCTH U B OBITY. KaMeHHBIN yroib u
MPOJIYKTHI €0 MepepadboTKH.

OKCIIEpUMEHTAIBHBIE METObl U3YUYECHUS BEIIECTB U UX MPEBPALLICHUIN: O3HA-
KOMJIEHHE C 00pa3liaMu IUIacTMacc, KaydyKoB U pe3uHbl, Koyuiekuuu «Hed1b» u
«YT0ab», MOJEIUPOBAHUE MOJIEKYJ YIIE€BOJOPOJOB M TaJOr€HONPOU3BOHBIX,
pOBEJICHNE MPAKTUYECKON pabOThI: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Borunciienust mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOIH-
YecTBa MCXOJIHOT'O BEUIECTBA WM MPOJYKTa PEaKIMH MO0 U3BECTHBIM Macce, 00bE-
MY, KOJJMYECTBY OHOTO U3 UCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIINH).

Kuciopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOMI U 3TAHOJI: CTpoeHue, pusnye-
CKHE U XMMHUUYECKHE CBOMCTBA (PEAKLIMM C AKTUBHBIMHM METAJIJIaMU, rajlOT€HOBOJI0-
pollaMH, TOpeHHe), MpUMEeHEeHHe. BogopoaHbIe CBSI3M MEXAYy MOJEKyJIaMHu CIUp-
TOB. JIeliCTBHE METaHOJIa U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHbIE CIUPTHL. DTHICHIJIMKOJb U TJIMIEPUH: CTpOeHHE, (pusnye-
CKHE€ M XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO ILIEJTOYHBIMH METajlaMH, Ka-
YECTBEHHAs PEaKIMs HAa MHOTOATOMHBIE CIUPTHI). [lelicTBHUE HAa OpraHu3M YeloBe-
ka. [I[puMeHeHue rimiepuHa U dTUICHTJIUKOIIA.

deHoN: CTpOCHUE MOJICKYINBI, (U3UYECKHE U XUMHYECKHE CBOMCTBA. TOK-
cugHOCTh (heHona. [Ipumenenne deHona.

Anbaerunsl U kemowsi. GopManbIETHl, alleTaANbACTHI: CTpOeHUE, Pusnye-
CKHE M XMMHUYECKHE CBOMCTBAa (pE€akUUHU OKHUCJIEHUS M BOCCTAHOBJICHHUSA, Kaye-
CTBEHHbIE PEAKIIUH), IOJYYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TPEACIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYC-
Hasl KUCJIOTHI: CTpOeHHE, (PU3NUECKue U XUMUYECKHE CBOICTBa (CBOICTBa, oOmIHMe
JUTSL KJIacca KHCIIOT, peakuus sTepudukanumn), moirydyeHue u npumeHenue. Crea-
pPUHOBas M OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENIN BBICIINX KaPOOHOBBIX KHUCIIOT.
MpbLia Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxnbie 3(hUpBl KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOXK-
HbIX 3¢upoB. XKupsl. ['maponu3 xupos. I[Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKAIUs YIJIEBOIOB (MOHO-, U- W TOJHCaXapu-
nbl). ['10K03a — MpoCTEeHIUi MOHOCAaXapu/l: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI,
Gu3nIecKue U XUMHUYECKUE CBOMCTBA (B3aumoerictue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUA4YHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, Opoxe-




HUE TJII0KO3bI), HAXO0XKJACHUE B MPUPOJE, MPUMEHEHHE, Ouoioruyeckas poib. Do-
TocuHTe3. DpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u memnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
1eJUTI0103bl. DU3MYECKHEe U XMMHUYECKHE CBOWCTBA Kpaxmana (THApPOIN3, Kaue-
CTBEHHAsl peaKkuus ¢ HOJ0M).

DOKCIEepUMEHTAIbHBIE METO/Ibl U3YUYCHUSI BEIIECTB U UX MPEBpAICHUN: TPO-
BeJIcHUE, HAOJIOICHUE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE CIIUP-
TOB, KaUYE€CTBEHHBIC PEAKIMHA OJHOATOMHBIX CIHUPTOB (OKUCIEHHE ATaHOIa OKCH-
nom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aWMOJICHCTBUE TIUIEPUHA C THIPOK-
cunom meau(ll)), anpaeruoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIa ceped-
pa(l) u ruapoxcuaom meau(ll), B3aumoseiicTBue kpaxmaia ¢ UOJ0M), TPOBEJCHUE
IPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnle 3agaun.

Brruncnenust 1o ypaBHEHHIO XMMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIH-
YEeCTBa MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEaKIUU MO W3BECTHBIM Macce, 00bE-
MY, KOJIMYE€CTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MPOAYKTOB PEAKIINN).

A3oTcoiepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHMHOKHCIOT (Ha MpuUMepe TiauluHa). buonoruueckoe
3HauYe€HUEe aMUHOKUCTOT. [lenTusl.

benku kak TPUPOIHBIE BHICOKOMOJEKYISIpHBbIE coenuHeHus. llepBuuHnas,
BTOpUYHASI U TPETHUHAS CTPYKTypa OeNKOB. XUMUYECKHE CBOWCTBA OEIKOB: TUJ-
pOJU3, eHaTypaIys, KaueCTBEHHbIE PEAKIIUU Ha OCNIKH.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAILCHUIA:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJICKYISIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBHICOKOMOJEKYISIPHBIX COCAUHEHUNW — TOJIH-
Mepu3anus U MOJIUKOHICHCALIHS.

DKCIepUMEHTAJIbHbIE METO/bl U3YUYECHUS BEIIECTB U UX MPEBpPAILICHUMN: O3HA-
KOMJICHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacC, Kay-
YYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMETHBIX CBA3€H NMPU U3YUYEHUU OPTaHUYECKOU XMMHUU B
10 knacce oOCyIIECTBISIETCS 4Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHATHMI, TaK U MOHSATUMN, SBISIOMIMXCS CUCTEMHBIMU MJI OTIEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.



OO01uue ecTeCTBEHHO-HAYUYHbIE MOHITHS: SIBIICHUE, HAYYHbIN (PaKT, TUIIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KiaccU(UKalMs, NEPUOJUIHOCTb, HAOIIOAECHHE,
HU3MEpEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.

®duznka: Matepus, IHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEpreTuye-
CKUW YpOBEHbB, BEILIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BelllecTBa, (U3H-
YECKUE BEJTUYMHBI U €UHUITBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, 6uochepa, 0OMEH BEIIECTB B OpraHusmMe, ¢o-
TOCUHTE3, OMOJIOTUYECKHU aKTUBHBIE BEIlecTBA (O€IKU, YTIEBObI, KUPHI, (epMEH-
THI).

['eorpadus: MuHepasbl, TOPHBIC TOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOILIUBO,
PECYPCHI.

TexHomorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHMS, MOIO-
IIMe CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHUE TMperapaThl, MaTepuaibl U3 HC-
KYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMHUYECKUN deMeHT. AToM. Aapo aToma, H30TOMBL. DJIEKTPOHHAS 000J104-
Ka. DHEPreTHYSCKUE YPOBHHM, IOyPOBHU. ATOMHBIE OpOUTaIH, S-, P-, d- sMeMeH-
Thl. OCOOCHHOCTH pacmpeiesICHUs AICKTPOHOB MO OpOUTAISIM B aTOMaXx JJIEMEH-
TOB TIEPBBIX YETHIPEX MIEPHOJIOB. DIICKTPOHHAST KOH(PUTYpaAIIUsI aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckas cucTeMa XUMHAYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEpUOAMYECKOTO 3aKoHa U [leproanyueckoi CUCTEMBI
xuMmuueckux asneMmeHToB J[. M. MenmeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3y-
€MbIX UMHU IIPOCTHIX U CJIOKHBIX BEUIECTB IO IPYIIAM U NepuoaaM. 3HaYeHue Ie-
PHUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasl CBA3b. BHUAbl XUMHUUYECKOU CBs3U (KOBa-
JICHTHAs HETIOJISIPHASI U TIOJISIpHAS, MOHHAS, MeTaJuIndeckasi). Mexanu3mbl o0pa3o-
BaHHMS KOBAJCHTHOH XMMHYECKOH CBS3M (OOMEHHBIH M JTOHOPHO-AKIICIITOPHBIN).
Bonoponnast cBsizb. BajneHTHOCTb. DIEKTpOOTpUIATENbHOCTh. CTENeHb OKHUCIIEe-
HUsl. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIH-
CTBA COCTaBa BEWIECTBA. THUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTH CBOM-
CTBA BEILIECTB OT TUIA KPUCTALIUUYECKON PEIIETKH.

[TonaTue o mucnepcHbIXx cuctemax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.



Knaccuduxanus Heoprannueckux coequnennii. Homenknatypa Heopranuue-
CKHMX BEIIECTB. [ eHeTHnuecKas CBSI3b HEOPTaHUUYECKUX BEIIECTB, MPUHAJICKAIINX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakius. Kiaccudukanus XUMAYECKUX PEAKIMi B HEOPTraHU-
YECKOM M OPraHMYeCKOM XUMHUH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH CO-
XpaHEHHUS U NMPEBPALICHUS SHEPTUU NTPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMU4YeCKOe paBHOBecHE. DAKTOPBI, BIUSIONINE HA COCTOSIHUE XUMHUYE-
ckoro paBHosecus. [Ipunnun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAasd, HEUTpaIbHasl, IIEJIOUHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOAbl U3YyUYEHHUS BEIIECTB M WX MPEBpALICHUM: Jie-
MoHcTparusi Tadnunl «llepuonnueckas cucrtemMa xuMuueckux snemeHToB JI. .
MeHnneneeBay, U3ydeHUE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE U
OMHCaHWe JIEMOHCTPAITMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEACICHUE CPEJIbl PACTBOPOB BEILIECTB
C TIOMOIIIBI0 YHUBEPCAIBHOTO MHJUKATOPA, PEAKIIMK MOHHOTO 0OMeHa), poBe/Ie-
HUE MpaKTUYECKOU paboThl «BiusHue pa3NIuuHbIX (AKTOPOB HAa CKOPOCTH XMMHU-
YECKOU peakium.

PacuéTHbie 3agaum.

Pacy€Thl Mo ypaBHEHUSIM XUMHYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYE-
CKHE pacy€Thl, paCU€ThI C MCMOJIb30BAHUEM TTOHATHS «MACCOBas J10JIs BEIIESCTBAY.

Heopranuueckast xumust

Hemeramnel. [lonoxenne HemeraioB B lleppuoamyeckon cucteMe XUMHUYE-
ckux atemeHToB J[. . MenaeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. duznue-
CKHE CBOICTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (HAa MPUMEpPE KUCIOpOAa,
cepsl, pocdopa u yriieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriaepoaa u KpeMHUS) U UX COSAUHEHUHN (OKCHIOB, KHUCIOPOICOAEepKa-
IUX KUCIIOT, BOJIOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHM.

Meramisl. Ilonoxenue meramioB B [lepuoanyeckoil cucteMe XMMUUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0UEK
atomMoB MeTtauioB. O0mue usmdeckue cBoricTBa MeTauioB. CIUIaBbl METAILIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kaduil, KaJIbIWH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCITUHCHUH.



OO6mue cnocoObl MmomyyeHus: MetamioB. [I[puMeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METObl U3YYEHHUs BEUIECTB U UX MPEBPALICHUIN: U3Y-
YeHUEe KOJUIEKIIMU «MeTallbl U CIUIaBbl», 00pa3I[0B HEMETAIIOB, PEIICHUE IKCIIe-
PUMEHTAJIbHBIX 3aj/1ay, HAOJIOJICHUE M ONHUCAHUE JAEMOHCTPAIMOHHBIX U Jabopa-
TOPHBIX OTMBITOB (B3aUMOJCHCTBHE THAPOKCHUAA ATIOMUHUS C PACTBOPAMH KHUCJIOT
U 1IeJI04Ye, KaYeCTBEHHBIE PEaKIIMU Ha KAaTUOHBI METAIIJIOB).

Pacu€rHble 3anaum.

Pacuéter Maccel BemecTBa Wik 00bEMa Ta30B MO MU3BECTHOMY KOJUYECTBY
BEIECTBa, Macce WM 00bEMY OJIHOTO M3 YUYACTBYIOIIUX B PEaKIMU BEIIECTB, pac-
4&Thl Macchl (00bEMA, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJHO W3
BEILIECTB UMEET MPUMECH.

XuUMUS U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTHN MeAUIUHBI. [[OHSATHE 0 HAyYHBIX METOJIaX MO3HAHUSI Be-
IIECTB U XMMUYECKUX PEAKIIHIA.

[IpencraBnenust 06 OOIIMX HAYYHBIX MPHUHIUIIAX MPOMBIIUICHHOTO MOJyYe-
HUSI B&XKHENIINX BEIIECTB.

UYenoBek B MUpE BEMIECTB U MAaTEPUAJTIOB: BaXKHEHIINE CTPOUTEIbHBIE MaTe-
puanbl, KOHCTPYKIIMOHHBIE MaTepHaslbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHaJIbI
IUTSI TIEKTPOHUKH, HAHOMATepHUasbl, OpraHUnYeCKrue U MUHEpaIbHbIE YA0OpEHHUS.

XHUMHS U 3I0POBBE YETIOBEKA: MPAaBUJIa UCIIOJIb30BaHUS JIEKAPCTBEHHBIX IMpe-
naparoB, MpaBuiia 0€30MACHOTO HKCIIONB30BAaHUSA TPENapaToB OBITOBON XUMHUHU B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzarus MeXIpeaAMETHBIX CBSI3E€H NMPU M3YYCHUH OOIEH M HeopraHude-
ckoit xumuu B 11 Kiacce OCyIIecTBIseTCS Yepe3 UCTOIb30BAHNE KaK OOIIUX eCcTe-
CTBEHHO-HAaYYHBIX MOHATHUM, TAK W MOHATHUH, SBIAIOIIAXCS CUCTEMHBIMU ISl OT-
JEJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (haKT, THIOTE3a, 3aKOH,
TEOpHs, aHaJIN3, CUHTE3, KiIaccu(ukaius, nmepuoIudHOCTh, HAOIIOJEHUE, DKCIIe-
PUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, SBICHUE.

®dusuka: MaTepusi, SJHEPrUs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAJIHOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYECCKUE BETUYMHBI M CAUHUIIBI HX
U3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusm, sKocucTema, ouocdepa, Makpo- U MUKpPOIJIE-
MEHTbI, BUTAMUHBI, OOMEH BEIIECTB B OPraHU3ME.



['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MMOJE3HBIE UCKONAEMBbIE, TOILINBO,
PECYPCBL

TexHOMOoTHuA: XUMHUYECKAsI MMPOMBIIUIEHHOCTb, METAJUIYPrus, IPOU3BOICTBO
CTPOUTENIBHBIX MAaTEpPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHIEBas
MIPOMBIIIIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIIEHHOCTh, MTPOU3BOJICTBO KOCMeE-
TUYECKHUX IPENapaToB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MATEPUAIIOB, SJIEKTPOH-
Has MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00ydaro-
HIMMUCS IPOrpaMM CpeAaHero oOuiero o0pa3oBaHusl (JIMYHOCTHBIM, METANpPEIMET-
HBIM U TIpeAMEeTHBIM). HaydHo-MeToan4eckoit OCHOBOM /1Jis pa3pabOTKu IUTaHUPY-
€MBIX pe3yJbTaTOB OCBOEHUS MPOrpaMM CpeIHEro ooiiero o0pa3oBaHus SBISETCS
CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CUCTEMHO-IEITENLHOCTHBIM MOAXO0I0M B CTPYKTYpE JIMY-
HOCTHBIX PE3YyJbTaTOB OCBOCHHMS MPEIMETa «XUMHUS» HA YPOBHE CPEHEr0 OOIIEro
00pa30BaHus BbIJEJICHBI CIEAYIOLIME COCTABIISIIOIIME:

O0CO3HaHHE OOYYAIOIMUMUCS POCCUUCKOMN T'pakJIaHCKOW HICHTUYHOCTH — TO-
TOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIEHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl pPyKOBOACTBOBATHCS B CBOCH Jiesl-
TEJIbHOCTU LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NMPUCYIIUMHU LEIOCTHOU CH-
CTeME XMMHUYECKOT0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
LEJIX U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pE3ylbTaThl OCBOCHUS IpeaMeTa «XHUMHS» ITOCTUTATCS B
€AMHCTBE Y4eOHON U BOCHHUTATENIBHON NEATETLHOCTH B COOTBETCTBUM C T'yMaHH-
CTUYECKMMH, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJIE-
aJlaMH POCCHICKOTO Tpa)KIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU
Y TMpaBUJIaMH MOBEAEHUS, CIIOCOOCTBYIOIIMMH IIpolieccaM CaMOIIO3HAHMS, CaMo-
Pa3BUTH M HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTU 00YJaIOIIUXCS.

JImdHOCTHBIEC pe3yabTaThl OCBOCHUS MIPEIMETa « XUMHUSD» OTPAXKAIOT CHOPMHU-
POBAHHOCTH OTIBITA MO3HABATEIHHOM U MPAKTHUECKON JCSATEIBHOCTH 00yUYarOIINX-
Csl [0 peau3alvy NPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YKCJI€ B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

IIPEACTABJIEHNS O COUMAIBHBIX HOPMAX M MPABUIIAX MEXKIUYHOCTHBIX OTHO-
IMICHUH B KOJIJIECKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NIESITENBHOCTH MPU CO3JaHUM y4eO-
HBIX MIPOEKTOB, PEIICHUHN YYEOHBIX U MMO3HABATEIbHBIX 3a]a4, BHIITOTHEHUN XUMU-
YECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY U apry-
MEHTBI JPYTUX NP aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

[IEHHOCTHOT'O OTHOILIEHMSI K UCTOPUUECKOMY W HAyYHOMY HACJIEIUIO OTeYe-
CTBEHHOM XHMHHU;

YBaXXEHUSI K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MpPHU-
MEHEHHUSI XUMHUH, OCO3HAHUSI TOTO, UTO JOCTHXKCHHUS HAYKU €CTh Pe3yibTaT JJIU-
TeJIbHBIX HAOIIOICHUHN, KPOTIOTIUBBIX IKCIIEPUMEHTAIIbHBIX TTOMCKOB, MTOCTOSTHHO-
ro Tpyaa YY€HBIX U MPAKTUKOB,;

WHTEpECa U MO3HaBaTEJIbHBIX MOTHBOB B MOJYYCHUH U MOCIEAYIOIIEM aHaJU-
3¢ MHQPOpMAIMU O TEPENOBBIX JOCTIKCHUSX COBPEMEHHOW OTECYECTBEHHOW XHU-
MUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYCCKUMU SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHUE U MOCTYIIKM CBOMX TOBApPUIIEH C MO-
3UIUI HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHME MOCIEACTBUM ATUX MOCTYII-
KOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMS IIEHHOCTEHW 310pOBOro M Oe3omacHOro odpasza >KM3HH, HE0OXo-
JUMOCTH OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUYe-
CKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI 0€30MacHOro OOpallleHHsl C BEIIeCTBAaMHU B OBITY, ITO-
BCEJHEBHOW )KU3HU U B TPYJIOBOM JI€SATEIIBHOCTH;

NOHUMAaHUS LIEHHOCTU MpPaBUJl WHJIUBUAYAJIBHOTO M KOJUIEKTUBHOTO O€3-
OMAacHOTO MOBEJICHUS B CUTYALlUSIX, YTPOXKAIOIINX 30POBbIO U )KU3HH JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (ymOTpeOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIENOBATEIbCKON Jes-
TEJIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE yYaCTHE B PEIICHUM MPAKTUYECKHUX 3a7ad COLMAIIb-
HOU HaIpPaBJIEHHOCTHU (B paMKax CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYSHHUIO MPOQECCUil pa3muyHOTO poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEeIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYAJIBHOM TpaeKTOpuH o0Opazo-
BaHUd, Oyayuield npodeccuu W peaau3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHO-
cTeli o01IecTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIMTAHMS

HKOJIOTHYECKH 11e51eCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KAK UCTOUYHUKY CY-
IICCTBOBAHMS KU3HU Ha 3eMIJIC;

NOHMMAaHUS TJI00aNBHOTIO XapaKkTepa SKOJIOTUYECKUX MPOoOIeM, BIUSHUSA KO-
HOMHUYECKHX MMPOLECCOB HA COCTOSIHUE MPUPOIHON U COLMANIBHOM CPENbL;

OCO3HAHUS HEOOXOAUMOCTH UCTOJb30BAHUS JOCTHXKCHUN XUMUM JJIS pellie-
HUS BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIb30BaHNUS;

AKTUBHOI'O HEMPUSTUS ACUCTBUN, MPUHOCAIINX BPE] OKPYNKAIOUIEH MPUPO/I-
HOW cpeje, yMEHHUs] POrHO3UPOBATH HEOJIArONpUSITHBIE HIKOJIOTMYECKUE MOCTe-
CTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4Yus Pa3BUTOrO KOJOTMYECKOTO MBIIIJIEHUS], SKOJIOTUYECKON KYIbTYPHI,
ONbITa AEATEIIBHOCTH SKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBO-
BaThC UMH B TTO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIILHOW MPaKTUKE, CIIO-
COOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH HI€OJIOTUU XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHMS cHelMPUKN XUMUU KaK HAayKd, OCO3HAHUS €€ poiu B (GOpMUPO-
BaHWM PAllMOHAJIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU LIEIOCTHOTO MpEACTaBIe-
HUSL 00 OKpYXKAalolleM MHUpPE KaK O €JIMHCTBE MPUPOJBI M YEJIOBEKAa, B IMO3HAHUH
NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICeHUH MPOOJeM COXpaHEHHUs MPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XMMUU JIJISi COBPEMEHHOM IMBHIN3A-
UK. B €€ TYMAaHUCTUUYECKON HAIIPABIECHHOCTH U Ba)XHOU POJIM B CO3JaHUU HOBOU
0a3bl MaTEepHAIBHON KYyJIbTYpPbl, PEHICHUH TJIOOAIBHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPreTUUECKOM, MMUIIIEBOU U YKOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 00ECIICYCHUHN YCIOBUIN YCIEIIHOTO TPy
1 DKOJIOTHYECKN KOM(MOPTHON KU3HH KKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJIOB IO3HA-
HUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJIY-
JaeMbIe 3HAHUS IS aHAJN3a U OOBSICHEHUS SBJICHUIN OKPYKAIOIIETO MHUPa U MPO-
UCXOSIINX B HEM HM3MEHEHUH, YMEHHs JeJaTh OOOCHOBAaHHbIEC 3aKIIIOYEHHUS Ha
OCHOBE Hay4YHBIX (PAKTOB U HMMEIOLIUXCS JIAHHBIX C LEJIbIO MOJY4YEHUsI IOCTOBEP-
HBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HMCIOJB30BaTh XMMHYECCKUE 3HAHHS IS Pe-
IIIEHUS TIPOOJIEM B pealTbHBIX KU3HCHHBIX CUTYAITUX;

MHTepeca K MO3HAHUIO M HCCIIeI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY O0Opa30BaHUIO M caMO0Opa3o-
BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW IO XUMHUU B COOTBETCTBHH C
’KU3HCHHBIMU TIOTPEOHOCTSIAMH,

MHTEpeca K OCOOEHHOCTSAM TpyJa B Pa3lIUUHBIX cdepax MmpodheccHnoHaTbHOMI
JESATEITHPHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4EOHOTO mpeameTra «XuMUs» Ha
YPOBHE CPEIHETo 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIC I (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIMIUXCS MEXKIUCIIU-
IUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC IMOHATHS, OTPAXKAIOIIUE IEIOCT-
HOCTh HAYYHOU KapTHUHBI MUpPa U CIIeNU(PUKY METOJIOB ITO3HAHUS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPT U, SIBIICHHUE, ITPOIECC, CUCTEMA,
HAy4HBIA (HAKT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0Ba-
HUe, HaOJII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIE Y4eOHBbIC JeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
peryiasaTuBHBIE), obecnieunBaromue GopMupoBanue ¢GyHKIIMOHATBHON T'PaMOTHO-
CTH ¥ COITMATILHON KOMITIETEHITUN 00YyUaroIInXcs;

CITOCOOHOCTh OOYYaIONIUXCSl MCIOJb30BAaTh OCBOCHHBIC MEXKIUCITUTIIIMHAP-
HbIC, MUPOBO33pEHUYECKHE 3HAHUS W YHUBEpCaJIbHbIE yYeOHbBIC JEHCTBHS B MO3HA-
BATEJIBHOM U COLIMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMUA, KOMMYHUKATUBHBIMA U PETYJISATUBHBIMU JICHCTBU-
SIMH.

OBJiajleHNe YHUBEPCAJIbHBIMU Y4e€OHBIMU MO3HABATEJIbHBIMHU J1€HiCTBH-
SIMH:

1) 6a30Bble JJOru4YecKHe AeicTBUS:

CaMOCTOSITEILHO (POPMYIHUPOBATh W aKTYaJM3UPOBATh MPOOJIEMY, BCECTO-
POHHE €€ paccMaTpuBaTh;

ONPEICIIATh LEJIN NEATEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JIOCTHU-
YKEHUS, COOTHOCHUTB PE3YIbTAThl AEATEIBHOCTH C MTOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BAaTh MPU OCBOCHUU 3HAHWUM MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W yCTAHABJIMBATH MX B3aUMOCBS3b,
HCTIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS JJIs1 OOBSICHEHHS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOHMpATh OCHOBAHMS U KPUTEPUM IS KIACCU(PUKAIIUM BEIIECTB U XUMHUYE-
CKHUX PEAKIIUN;



yCTaHABIIMBATh MPUYMHHO-CJICJCTBEHHBIEC CBSI3M MEXIY M3y4aeMbIMU SIBJIC-
HUSMU;

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIC, IETYKTUBHBIC, TIO aHAJIO-
T'UH), BBISIBIATH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX,
(dbopMyTHUpPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHATH B MPOIECCe MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMUYecKas (opMyia, YpaBHEHUE XUMUUYECKOU peak-
IIUM — TIPU pelIeHUH Y4eOHBIX MO3HABATEHHBIX M MPAKTUYECKUX 3aj]1ad, MpUMe-
HSTh Ha3BaHHbBIE MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU-
3HAKOB U3yYa€MbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHU METOJ0B HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX pe-
aKI1M;

dbopMyTUpPOBATH MM U 33]1a4d UCCIICIOBAHMS, UCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOATENIbHO CHOPMYJIUPOBAHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IIO-
3HAHUS U OCHOBBI JIsi (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU BbI-
CKa3bIBA€MBIX CYKJICHUM;

BJIAJI€Th HABBIKAMHU CAMOCTOSITEIHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYEHU-
YECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOAATh 3a XOAOM IpO-
I[ecca, CaMOCTOSATEIBLHO MPOTHO3UPOBATH €ro pe3ysbTar, (GopMyaupoBaTh 0000-
IIEHUSI U BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUA, CO-
CTaBJISATh OOOCHOBAHHBIN OTYET O MPOACITAHHON padoTe;

npruoOpeTaTh OMBIT YYUSHUUECKON MCCIIeI0OBATEIIBCKON U TIPOSKTHOM JIesSTeIb-
HOCTHU, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY Me-
TOJOB PEIICHUS MPAKTUYECKUX 3aj]1ay, MPUMEHEHUIO Pa3JIMYHbIX METOJOB IMO3Ha-
HUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COJEp’KaHUs, CIPaBOYHBIE MOCOOUSs, pe-
cypcel MHTepHeTa), aHaIM3UpOBaTh MHPOPMAIMIO PA3TUYHBIX BUAOB U (HOpM
MPEACTABICHUS, KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUH-
BOCTb;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METO/ABI TIPHU MOUCKE U
otOope wHpOpMAIHH, HEOOXOIUMOM ISl BBITIOJIHEHHUS y4YeOHBIX 3a7a4 Ompee-
JIEHHOTO THIIA;

MpuoOpeTaTh OMNbIT HCMHOJIb30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSTEIILHO BHIOMPATh ONTUMANBHYIO (pOopMy IpencTaBiieHus nHpopma-
1uu (cxemsbl, TpauKy, IUarpaMMbl, TAOJIHILIBI, PUCYHKH U JPYTHE);

MCII0JIb30BaTh HAYYHBIM S3BIK B Ka4€CTBE CPEJCTBA NpHU pabOTe C XUMUYe-
CKOM MH(pOpManUel: MPUMEHATh MEXIpeaMeTHbIe ((Ppu3nueckue U MaTeMaTuye-
CKH€) 3HaKU ¥ CUMBOJIbI, pOpMYIIbl, a0OpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HAarJITHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOI TeMbI B XOJ€ Iuajora u/miu
JUCKYCCHH, BBICKa3bIBATh UIEH, (DOPMYIUPOBATH CBOM MPEAIOKEHHUS OTHOCUTEIb-
HO BBITIOJIHEHUS TIPEJIJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yslbTaTOB IMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3MIMA B
X071e 00CYXJIeHUsI © 0OOMEHA MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryISTHBHBIMH J¢HCTBUSIMU

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBIIATH CBOIO MO3HABATEIBHYIO JIEs-
TEJIBHOCTb, ONpeAesss e€ Ledu U 3aJlaul, KOHTPOJIUPOBaTh U M0 Mepe HEoOX0u-
MOCTH KOPPEKTHpOBaTh IpEjlaraeMblii aJropuTM JAE€WCTBUN IPU BBIIOJHEHUU
y4eOHBIX U UCCIIeIOBATENIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3¢ PeKTUBHBIN criocob
UX pElICHUs C YYETOM IOIYYEeHHs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUUYECKUX pe-
aKLUsAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMoOaHalIn3a
U CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTpaka-
IOT:

c(hOpMHUPOBAHHOCTh MPEIACTABICHHN O XUMHWYECKOW COCTAaBIIIONICH ecTe-
CTBEHHO-HAaYYHOW KapTHUHBI MUPA, PO XHUMHUH B MO3HAHWUH SIBJICHUN MPUPOIbI, B
(dbopMUPOBAaHUY MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOT-
HOCTH, HEOOXOAUMOMN ISl PEIICHUS MPAKTHYECKUX 3a7ad W IKOJIOTHUYECKH 000C-
HOBAQHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBBIO U MMPUPOIHOM CpEIE;

BJIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJA-
ralolre MOHATUS (XUMHYECKHH 3JIEMEHT, aToOM, JJICKTPOHHAas 000JI0YKa aToma,



MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMHUUYECKAS CBA3b, CTPYK-
TypHas ¢opmyina (pa3BEpHYyTast U COKpalIEHHasi), MOJb, MOJISIpHAsl Macca, MOJISp-
HBI 00BEM, yriIepoAHbId CKelleT, (PYHKIMOHAbHAS TPYIINa, paauKal, U30MepHs,
M30MEPBI, TOMOJIOTUYECKUIN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCO-
JIepKaIUEe COCOUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEC-
KYJISIpHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOSHUsI OPTaHUYECKUX Be-
mectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XWUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAHUSI TPUYUMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTHYe-
CKHE CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJTYyUYEHUH M O€30MaCHOM HCIOJb30BAHUU
BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN AEATETLHOCTH Yelio-
BEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISTh XapaKTEpHbIE MNPHU3HAKU TOHSTHUH,
yCTaHABJIMBAaTh UX B3aWMMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAaHUU COCTaBa, CTPOCHUS M MPEBPAIICHUM OPraHUYE€CKUX COCTMHEHUI;

c(hOopMUPOBAHHOCTh YMEHUH HCMOIB30BATh XUMHUUECKYIO CUMBOJIUKY JIJISI CO-
CTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) hopMy
OpraHWYECKUX BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIHil, U3rOTaBIMBATh MO-
JI€U MOJIEKYJI OPraHUYECKUX BEUIECTB JIs1 WILTFOCTPALIMU UX XUMUUYECKOr0 U Mpo-
CTPaHCTBEHHOT'O CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YyUEHHBIX
OpraHWYECKUX BELIECTB MO MX COCTaBy U CTPOEHUIO K OINpENeIEHHOMY Kiac-
Cy/Tpyrnie CoeIUHEeHUN (YTrJIeBOIOPOAbI, KUCIOPOA U a30TCOAEpIKAIIUE COeqNHE-
HUS1, BBICOKOMOJIEKYJIIPHBIE COE€JMHEHHUS), 1aBaTh UM HAa3BaHUS 10 CHCTEeMaTUYe-
ckori HoMeHKIatype (IUPAC), a Takke mpuBOAWTH TPUBHAJIbHBIC HAa3BaHHUS OT-
JEIbHBIX OPTaHUYECKUX BEIIECTB (3TWIECH, NPONUIIEH, alleTUICH, STUIICHIJINKOJIb,
rIinepuH, GeHon, GopMaabAeTul, alleTalbAeTUl, MypaBbHHAs KHCIOTA, YKCYCHAs
KHCIIOTa, OJICMHOBAs KHCIIOTa, CTEAPUHOBAsT KUCJIOTA, TIIOK03a, (pPyKTO3a, Kpax-
MaJl, 1IeJUTI0103a, TJIUIINH);

c(hOpMHUPOBAHHOCTh YMEHUS OMIPENEISATh BUABl XUMUYECKOMN CBSA3U B OPTaHH-
YECKHX COECIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJOKEHUS TEOPUN CTPOCHUS Opra-
Huyeckux BeniecTB A. M. byTiepoBa aist 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB Be-
LIECTB OT UX COCTaBA U CTPOECHUS; 3aKOH COXPAaHECHUS MAaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh COCTaB, CTpOCHHE, (pu3mde-
CKME M XHMHWYECKHE CBOWCTBA TUIMYHBIX MNPEACTABUTENEH Pa3JIMYHBIX KJIACCOB
OpraHUYEeCKUX BEILIECTB (METaH, dTaH, 3TUJICH, MPOIWJIEH, alleTUJIeH, OyTaJaueH-
1,3, metunOyTtaaueH-1,3, 0eH301, METAaHOJ, 3TaHOJ, STWICHTJIMKOb, TJIMIIEPUH,
deHon, aneranbAerui, MypaBbuHas U YKCYCHasl KUCJIOTHBI, TJIFOK03a, Kpaxmai, 1e-



JI0J1032, AaMUHOYKCYCHAs KMCIJIOTa), WILTIOCTPUPOBATh TEHETHUYECKYIO CBA3b MEXKAY
HUMH YPaBHEHUSIMU COOTBETCTBYIONIUX XUMHUYECKUX PEAKIMI ¢ UCTOJIb30BAHUEM
CTPYKTYPHBIX (pOpPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HE(DTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI UX MEepepabOTKU U MpaKTUye-
CKO€ NMPUMEHEHHUE MPOTYKTOB NEPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJIUTH BHIYUCIICHUS 110 XUMUYECKUM YpaB-
HEeHUsIM (Macchl, 00bEMa, KOJMUECTBA MCXOAHOTO BEIIECTBA WJIM MPOJYKTa peak-
IIUU TI0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB
WM TIPOJIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHHU BJIaJE€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METO-
JlaX HAy4YHOT'O TO3HAHMSI, UCTIOIb3YEMbIX B XUMHUH TIPU W3YyUYECHHUH BEIIECTB U XU-
MUYECKUX SIBICHUN (HAOIIOJeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIC XMMUYECKHE 3HAHUS Ui MPUHSATHS PEIICHUA B KOH-
KPETHBIX )KM3HCHHBIX CUTYAIIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHCHHUEM;

c(hopMUPOBAHHOCTh YMEHUN COOJTIOJATh MTPaBUJia TIOJIb30BAHUS XUMHUYECKON
NOCYA0i U TaOOpaTOPHBIM 000PYI0OBAaHMEM, a TAKXKE MpaBuiia oOpalleHHs C Belle-
CTBaMHU B COOTBETCTBHH C MHCTPYKIMSMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX XUMHU-
YECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBITIOJIHATH XUMUYECKUHN JKCIIe-
PUMEHT (ITpeBpallleHHs] OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJTYYCHUE ITHU-
JIEHa ¥ U3YYEHHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIIMU OPraHUYECKHUX BEILECTB,
JieHaTypaius OCJIKOB MPH HArpEeBaHUHU, IIBETHHIE PEAKIIMU OEIKOB) B COOTBETCTBHUU
C MpaBWJIAMHU TEXHHKH OE30MAaCHOCTU IPH OOpallleHUH C BEIIecTBAaMU U Jlabopa-
TOPHBIM 000PYIOBAaHUEM, TIPEJICTABISATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA
B (popMme 3amucu ypaBHEHUN COOTBETCTBYIOLIUX PEAKIUNA U (HOPMYIUPOBATH BBI-
BOJIbl HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHUYECKH aHATM3UPOBATH XUMUUYECKYIO WH-
dbopMaiuio, MoxyyaemMyro U3 pa3HbIX UCTOUYHUKOB (CpeacTBa MaccoBOd MHGpOpMa-
unu, UHTepHEeT u Ipyrux);

c(hOpMHPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUiIa SKOJOTUYECKH IEJeC000-
Pa3HOTO MOBEJICHUS B OBITY M TPYJIOBOW JAESATEILHOCTU B LIEJIAX COXPAHEHHUS CBOE-
ro 3J0POBbSl U OKPYKAKOIIECH MPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTh BO3/ICH-
CTBUS Ha >KMBBIE OPraHU3MbI OMNPEEIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS U
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

U1l 00y4aroIMXCsl ¢ OrPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHUE
MIPUMEHSITh 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEUIECTB U XU-
MUUYECKHUX SBJICHU;



JUISL CETNBIX U CIa00BUIAIIMX OOYyYalOIUXCS: YMEHHE UCIOJIb30BaTh peib-
e(HO-TOUeUHYI0 cucTteMy obo3HaueHuil JI. bpaiins nns 3anucu xumudeckux (op-
MyJL.

11 KVIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUSI Kypca «OOImas U HeopraHudyeckas Xu-
MU OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O XUMHUUYECKOM COCTaBJISIONICH ecTe-
CTBEHHO-HAay4YHOU KapTUHBI MUpPA, POJIU XUMHUU B MO3HAHUU SIBJICHUN TPUPOJIBI, B
dbopMUPOBaHUY MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ PYHKIIMOHAIBHONU IPaMOT-
HOCTH, HEOOXOIMMOM JIsl pelIeHUs] MPAKTUYECKUX 3a7a4 U HKOJOTUYECKU 000cC-
HOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO M MIPUPOIHOMN CpeJie;

BJIAJICHUE CHCTEMON XMMUYECKUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIA-
rafoinue MOHATHS (XUMHYECKHH DJIEMEHT, aTOM, MU30TOoI, S-, P-, d- 3JeKTpOHHbBIE
opOUTAIM aTOMOB, MUOH, MOJIEKYJIA, MOJIb, MOJIAPHBIN O0BEM, BAJIEGHTHOCTb, DJIEK-
TPOOTPHUIIATEILHOCTh, CTETNICHb OKHCJICHUS, XUMHYECKas CBsA3b (KOBaJCHTHAas,
MOHHAs, METaJUTMYeCcKasi, BOJIOPOIHAs), KPUCTALTNYECKAsT PEIIETKA, TUIIBI XUMH-
YECKHX PEaKUU, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOIUTHUYECKAS
JUCCOLMALINSI, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM pEaKIuH,
XUMHUYECKOE PABHOBECHUE); TEOPUH M 3aKOHBI (TEOPHUS SIEKTPOIUTUYECKON TUCCO-
nuanuuu, nepuoanueckuii 3akoH /. . MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl Be-
IIECTB, 3aKOH COXPAHEHHUs U MPEBPALLCHHUS YHEPTUH NP XUMUUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, Jie-
’alue B OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akTONOTHYECKHE CBEJCHHS O CBOWCTBAaX, COCTABE, MOJYYCHUH U 0€30MacHOM HC-
MOJIb30BAHUH BKHEUIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOU Je-
ATEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTepHbIC MPU3HAKK TOHSITHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIlCHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCITOJIH30BATH XUMUYECKYIO CHMBOJIUKY JJISI CO-
CTaBJieHUs (POPMYJ BEIIECTB U YpPaBHEHHI XMMHYECKUX PEAKIIHM, cUcTeMaThuye-
ckyto HomeHkiarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTJEIHHBIX HEOpraHWYe-
CKHMX BelecTB (yrapHblil ras, yrileKUCIbIM ra3, aMMHak, rami€Has U3BeCTb, Hera-
mEHas U3BECTh, MUTHEBASI COJIA, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJI XUMHUYECKOMN
CBS3U (KOBaJICHTHAsl, MOHHAsI, METAJUTMYECKasi, BOJOPOJHAsA) B COCAUHEHUAX, THII
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOTO BEIeCTBAa (aTOMHAas, MOJEKYJIspHasi,



HMOHHAs, METAJTTMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAaHABIMBATH MPUHAICIKHOCTh HEOPraHUYe-
CKMX BEIIECTB IO HMX COCTaBY K OINPEIENEHHOMY KJacCy/TpyIine COeAUHEHUM
(mpocThie BelecTBa — METAIbl 1 HEMETAJIbl, OKCUJIbI, OCHOBAHUSI, KUCJIOTHI, aM-
dboTepHbIC TUIPOKCUIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPhIBaTh CMBICI MIEPUOIUUECKOTO 3akoHa /l.
N. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHHE aTo-
MOB XHUMHUYECKUX 3JeMEeHTOB 1—4 mepuonoB Ilepruonnveckoil CUCTEMbl XUMHUYE-
ckux anmemMeHToB J[. Y. MenneneeBa, UCIONB3Ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC
opOuTanmy», «IHEPreTUYECKUE YPOBHMU», OOBICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHMYECKHUX DJIEMEHTOB M MX COCAUWHEHUH MO mepuojaM u rpynmnam Ile-
PHUOIMYECKON CUCTEMBI XUMHYECKUX 3JieMeHTOB [[. 1. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCKHIBATH) OOIINE XUMHUYE-
CKME CBOMCTBAa HEOPraHUYECKHUX BEILECTB PA3JIMUHBIX KIJIACCOB, MOJATBEPKIAThH
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMU C
NOMOIIbIO YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIHUPOBATH XUMHUYECKHE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pEArvpylolIUX BEIIECTB, TEIUIOBOMY
sbdexTy peaxkiuu, U3MEHEHUIO CTENEHEH OKHUCIICHUS AJIEeMEHTOB, 00paTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABIIATH YPAaBHEHUS PEAKIUN pa3IUYHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIUH UAYT J0 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMHU, TMOATBEPKIAIONINE Kade-
CTBEHHBIM COCTaB Pa3JIMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATDH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHMHA PACKPBIBATh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIUH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuu OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aecTBus (npuniui Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUUYECKHE TPOIECCHI, Jie-
YKaIlKe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KUCJIOThI, aMMHUAKa, a TaK-
xe cOPMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIUIAX U HKOJIO-
rUYEeCKUX MpoOJieMaX XUMHUUYECKOTO TPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS C UCIIOIB30BAHUEM TMO-
HATUSI «MaccoBasi J0Ji BEIIECTBA B PAaCTBOPE», 00ObEMHBIX OTHOIICHUHN Ta30B MpHU
XUMUYECKUX PEAKIUSIX, MAaCChl BEIECTBA UM 00bEMA ra30B MO0 U3BECTHOMY KOJIU-
YECTBY BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU Be-
IIECTB, TEIIOBOTO 3(pekTa peakiy Ha OCHOBE 3aKOHOB COXpPAaHEHHUs MAaccChl Be-
LIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUN COOIOAATH MIpaBUiia TOJIH30BAHUS XUMUYECKOM
MOCYI0M U J1abopaTOPHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBuiia OOpalleHus ¢ Belle-
CTBaMH B COOTBETCTBUM C MHCTPYKIIUSMH MO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHU-
YECKHUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBITIOJIHITH XUMUYECKUN DKCIIC-
pUMEHT (pa3IoKeHHE MEPOKCHAa BOJOPOJia B MPUCYTCTBUU KaTalnu3aTopa, Ompe-
NEJICHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIMWKATOPA,
BIIUSIHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON PEaKINU, PEaKIIui UOH-
HOTO 0OMEHa, KAYECTBEHHBIC PEaKIIUM Ha CyiabdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI,
Ha KaTUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJlad 110 TeMaM «MeTaibh»
u «HemeTamibl») B COOTBETCTBUM € TIpaBUJIAMU TEXHUKU OE30MACHOCTH TIPU 00-
palleH’H C BeIIeCTBAMH M JIA0OpaTOPHBIM O0OPYIOBAaHUEM, IPENCTABISATH pe-
3yJIbTaThl XMMHUYECKOT'0 SKCIIEpUMEHTa B (hOpME 3alKiCH ypaBHEHUU COOTBETCTBY-
IOUTUX peakiuii U GopMyIupoBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATH XUMUUYECKYIO HH-
dbopMainio, MoxyyaemMyro U3 pa3HbIX UCTOYHUKOB (CPEICTBA MacCCOBON KOMMYHH-
karuu, HTEepHET U IpyTrux);

c(hopMHUPOBAHHOCTh YMEHHH COOJIIOIATh MPAaBHIAa SKOJIOTHYECKH I1eJIec000-
Pa3HOTO MOBEJECHUS B OBITY U TPYAOBOU JIE€SITEIILHOCTH B IEJISIX COXPAHEHHSI CBOE-
ro 3J0POBbSl U OKPYKAKOLIECH MPUPOJIHOM Cpelibl, 0CO3HABAaTh ONMACHOCTh BO3/ICH-
CTBUS Ha >KUBBIE OPTraHU3MbI ONPEACIEHHBIX BEIIECTB, IOHUMAs CMBICI ITOKa3aTe-
ns TIJIK, mosicHITh Ha TpUMepax CrocoObl YMEHBIICHHUS] U TPEIOTBPAIICHHS UX
BPEIHOT'O BO3JECHUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX MO3HAHMS BEIIECTB M XH-
MUUYECKUX SBJICHUH;

JUTSL CTIETIBIX W CTA00BUIAIINX OOYJAIONIUXCSI: YMEHHUE MCIOJb30BaTh PEilb-
edHO-TOUYCUHYIO cucTeMy oOo3Hauenuit JI. bpaiins mns 3amucu xumudeckux Gop-
MYyJI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus https://lesson.academy-
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 con-
M. Bbyrneposa tent.myschool.edu.ru/04/10
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
https://lesson.academy-
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHbBI 2 con-
tent.myschool.edu.ru/04/10
HenpenenpHarle yriieBogOPOAEI: aJIKCHEI https://lesson.academy-
2.2 P 4 POARL ’ 6 1 con-
AJIKa/IMCHEL, aJIKMHEI tent.myschool.edu.ru/04/10
https://lesson.academy-
2.3 ApoMartudeckue yrieBoA0pO bl 2 con-
tent.myschool.edu.ru/04/10
https://lesson.academy-
[IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB U
2.4 5 3 1 con-
X TIepepaboTka tent.myschool.edu.ru/04/10
Hroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEeHNs
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https://lesson.academy-con-tent.myschool.edu.ru/04/10
https://lesson.academy-con-tent.myschool.edu.ru/04/10

https://lesson.academy-

3.1 Cruptel. DeHON 3 con-
tent.myschool.edu.ru/04/10
3.9 Anbrerunbl. KapOOHOBBIE KUCIIOTHI 7 zgtrrlas://lesson.academv-
CroxHbie SHpE! Rmvschool.edu.ru/OMlO
https://lesson.academy-
3.3 VriieBoanl 3 con-
tent.myschool.edu.ru/04/10
Wroro mo pazueny 13
Pasznea 4. Azorconepskanye oprannyeckue coeIuHeHus
https://lesson.academy-
4.1 AmuHbpl. AMUHOKHCIIOTEL. benku 3 con-
tent.myschool.edu.ru/04/10
Hroro mo pazgeny 3
Pasnen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
https://lesson.academy-
51 [Tnactmaccel. Kayayku. Bosokna 2 con-
tent.myschool.edu.ru/04/10
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuscckue (uudgpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH https://lesson.academy-
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3 con-
snemenTtoB /1. 1. Menneneesa tent.myschool.edu.ru/04/11
https://lesson.academy-
Crpoenue BeniectBa. MHOrooOpasue
1.2 4 con-
BeIIECTR tent. myschool.edu.ru/04/11
https://lesson.academy-
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 con-
tent.myschool.edu.ru/04/11
https://lesson.academy-
Hroro mo pazaeny 13 con-
tent.myschool.edu.ru/04/11
Pa3znen 2. Heoprannueckasi Xumusi
https://lesson.academy-
2.1 Merasuisl 6 1 con-
tent.myschool.edu.ru/04/11
https://lesson.academy-
2.2 HemeTtamnsl 9 1 1 con-
tent.myschool.edu.ru/04/11
https://lesson.academy-
CBs13b HEOPraHMYECKUX U OPTaHUUECKHUX
2.3 2 con-
BEIECTR tent.myschool.edu.ru/04/11
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https://lesson.academy-con-tent.myschool.edu.ru/04/11
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https://lesson.academy-

Hroro no pazneny 17 con-
tent.myschool.edu.ru/04/11
Pazgen 3. Xumus u sKu3HbL
https://lesson.academy-
3.1 XUMMSA U )KU3Hb 4 con-
tent.myschool.edu.ru/04/11
Hroro no pasgeny 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoangecTBO 4acoB
Ne ara DIeKTpoHHbIe U pOoBbIE
Tema ypoka Konrposn | IIpaxkruue | /[ ] uugp
n/n Bcero HbIE CKHue H3YyYCHUA 06p330BaTeJ'II)HI)Ie pecypcChbl
padoThI padoTsbI
bubmmoreka [{OK
[IpenMet opraHMYecKOr XUMUH, €€ https://lesson.academy-
1 BO3HUKHOBEHHE, Pa3BUTHE U 3HAYE- 1 5.09 content.myschool.edu.ru/lesson/a9f3d19
HHE 1-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-
Teopust cTpoeHUsT OPraHUIECKUX CO- con-
2 equHeHu A. M. Byrneposa, e€ oc- 1 12.09 tent.myschool.edu.ru/lesson/c935a58c-
HOBHBIE ITOJIOKESHUS ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o knaccupuKaIMU
https://lesson.academy-
opraHuyeckux BemiecTB. Homenkia-
3 Typa (CHCTeMATHYECKAS) W TPHBHATD 1 19.09 content.myschool.edu.ru/lesson/726ee09
yp p ' 9-e1a9-410f-b8be-
HBIC HASBAHIA OPraHNICCKHX BE- b4ch589aead1?backUrl=%2F04%2F 10
LIECTB
https://lesson.academy-
AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIO- content.myschool.edu.ru/lesson/258ddcO
4 . 1 26.09
TUYECKUH Psifl 6-ec23-473c-b3d7-
ed82fcaddd02?backUr1=%2F04%2F10
https://lesson.academy-
5 MeraH 1 3TaH — IpOCTEHIINE IIpe- 1 3.10 content.myschool.edu.ru/lesson/258ddc0

CTaBHUTCIIN aJIKaHOB

6-ec23-473c-b3d7-
ed82fcaddd02?backUr1=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

AJNKeHBI: COCTaB U CTPOEHUE, CBOM-

https://lesson.academy-
con-

6 10.10 tent.myschool.edu.ru/lesson/4038171e-
crea 4158-4bd1-ae98-
18dc1cfh9399?backUrI=%2F04%2F10
https://lesson.academy-
OTUJEeH U NPOMUIEH — MpocTeiime content.myschool.edu.ru/lesson/05ab592
7 17.10
MPEICTABUTENN aJTKEHOB 5-ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
ttps://lesson.academy-
I1 6ota Ne 1. «I1 con-
o qg‘;z:;;z?{’;ianzgjeH;le'eto oy 7410 tent.myschool.edu.ru/lesson/53cd237
CBOHCTEY 9-2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F1
0
Anxamuensr, Byramsen-1,3 1 me- https://lesson.academy-
9 unGyrammen-1,3. Tloyderye cHiTe- 211 content.myschool.edu.ru/lesson/6df2339
’ 3-6f08-4b9f-ae01-
THHACCKOTO KayHyKa H PeSHHET a983b95b854a2backUrl=962F04%2F10
AJIKMHBI: COCTaB U OCOOCHHOCTH https://lesson.academy-
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. 1411 content.myschool.edu.ru/lesson/05¢9a92
AlleTHIIEH — MPOCTEUIIHIA 9-6741-4d7c-84b5-
IIPEICTABUTENb ATKHHOB 009a92468356?backUrl=%2F04%2F10
https://lesson.academy-
1 Boluncnenus 1o ypaBHEHUIO XUMHAYE- 111 content.myschool.edu.ru/lesson/7dada02
CKOW peaKIfu ' 7-8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-
12 Apensbl: 6eH301 1 Toryon. Tokcny- 5811 content.myschool.edu.ru/lesson/d86d7d0

HOCTb apCHOB

0-d5bh4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

I'enernueckas cBsA3b YIri€BOAOPOIOB,

13 NpUHAICIKAIINX K pa3JIMYHbIM KJ1ac- 5.12
cam
[Ipupo iHbIE KICTOYHUKH YTIIEBOI0PO- https://lesson.academy-
. con-
14 AOB: TIPHPOHLIN Ta3 H TOYTHRIC 12.12 tent.myschool.edu.ru/lesson/99557a5e-
He(TsAHbIE ra3bl, HeQTh U TPOJAYKTHI 9991-4360-97h8-
e€ nepepaboTKu 983de535¢44d?backUrl=%62F04%2F 10
[pupoIHbIE HCTOYHHUKH YTIIEBOI0PO- https://lesson.academy-
. o con-
15 #OB: TIPHPOJHBIN Tas3 H TOYTHRIC 19.12 tent. myschool.edu.ru/lesson/99557a5e-
He(TsAHbIE ra3bl, HeQTh U TPOJLYKTHI 9991-4360-97h8-
e€ nepepaboTin 9830e535c44d?backUr|=962F04%2F 10
https://lesson.academy-
16 KonTtponbras padota Ne 1 mo pazneny 2612 content.myschool.edu.ru/lesson/6abf168
«YTIEBOIOPOIBI» ' 0-4eb5-46f2-8ea5-
44d63cccf518?backUrI=%2F04%2F10
https://lesson.academy-
[IpenenbHBIE OJTHOATOMHBIC CITHPTHI: con-
17 el A PTBL 9.01 tent.myschool.edu.ru/lesson/5439¢18b-
METaHOJI ¥ 3TaHo1. BogopoHas cBs3b 2440-4b6f-bi84-
c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-
18 MHOroaTroMHbI€ CIIUPTHI: TUJICHIJIU- 16.01 content.myschool.edu.ru/lesson/461aa9c
KOJIb U TJIULEPUH ' 8-c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-
@DeHoM: CTPOSHUE MOJIEKYIbI, (PU3HU- content.myschool.edu.ru/lesson/649883b
19 YECKHE U XUMHYCCKHE CBOMCTBA, 23.01 8-7c5f-4f16-896e-

MNPHUMCHCHUC

10a2278b08f1?backUrl=%2F04%2F10
%3Fterm%3D%25D0%25A4%25D0%2
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Anprieruabl: GopMabaeTua U are-
TampJETHA. AIIETOH

30.01

https.//lesson.academy-
content.myschool.edu.ru/lesson/8664b31
9-0ba3-4945-b076-
ch7ae5858b90?backUrl=%2F04%2F10
%3Fterm%3D%25D0%2590%25D0%2
59B%25D0%25AC%25D0%2594%25D
0%2595%25D0%2593%25D0%2598%2
5D0%2594%25D0%25AB
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[IpakTuueckast padota Ne 2. «CBoii-
CTBa PacTBOPA YKCYCHOM KUCIOTBI»
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8-386d-444a-8de3-
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CTeapI/IHOBaH K OJICMHOBAsA KUCJIOTHI,
KaK IIPCACTABUTCIIN BbICIINX Kap60—
HOBBIX KUCJIOT
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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
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
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KVIACC

KoaudecTBO 4acoB

Ne Tema VDoKa Koutpo Ipakru | /[lara DJIeKTPOHHBbIE HU(PPOBHIE
n/n P Bcero JIbHbIE YyecKue H3YyYCHUA 06pa3OBaTe.]II)HI)Ie pecypcChbl
padoTsbI padoThI
https://lesson.academy-con-

1 XUMHYECKUN dIeMEHT. ATOM. DIek- 1 tent.myschool.edu.ru/lesson/20b1df2e-

TPOHHAsl KOH(MUTYpalKs aTOMOB 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11

[Tepuomnueckuii 3akon u Ilepromnue- https://lesson.academy-con-

5 CKas CUCTeMa XUMHUYECKHUX 3JIEeMEeHTOB /I. 1 tent.myschool.edu.ru/lesson/e7d48881-
N. MenneneeBa, ux CBsI3b C COBPEMEH- 055d-49da-a49c-
HOU TeopHef/'I CTPOEHUS AaTOMOB 7375¢3d033e9?backUrl=%2F04%2F11
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB
XUMHUYECCKUX 3JIECMEHTOB M HMX COCIOHHC- https://lesson.academy-con-

3 HUI IO TpyInaM U MepuojaM. 3HaUYCHHE 1 tent.myschool.edu.ru/lesson/e7d48881-
MEPUOJUUECKOTO 3aKOHA U CUCTEMBI XU- 055d-49da-a49c-
MUYECKUX DJIEMEHTOB J_II/I MeHﬂeneeBa 7375c¢3d033e9?backUrl=%2F04%2F11
B Pa3BUTUU HAyKH
C https://lesson.academy-con-

TpOEHUE BEeECTBA. XUMHUECKas CBA3b,

4 . . 6 1 tent. myschool.edu.ru/lesson/2859ec02-
eé BI/II[LI,UMGXB.HI/BMBI 00pa3oBaHusl KO- 8ecd-4cd8-8531.-
BAJICHTHOM CBS3H. BOJIOPOHAT CBA3®. edad962608fb?backUrl=%62F04%2F11
BanenTHOCTS. BHGKTpOOTpI/II_IaTeJIB— https://lesson.academy-con-

5 HocTh. CreneHb okucieHus. BemiectBa 1 tent.myschool.edu.ru/lesson/a9c9a61e-
MOJIEKYJSIPHOTO ¥ HEMOJIEKYJIIPHOTO e387-4ffe-bcfb-
CTPOEHUS aca9c7241b21?backUrl=%2F04%2F11

6 [Tonsatue o mucnepcHbix cucremax. KMc- 1 https://lesson.academy-con-



https://lesson.academy-con-tent.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

THUHHBIE U KOJUIOWJHBIE PacTBOphl. Mac-
COBas J0JIs BEIIECTBA B pacTBOpE

tent.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11

Krnaccudukanuss 1 HOMEHKIATypa HEOp-
raHmdeckux coenuHennii. I'eHeTnueckas

https://lesson.academy-con-
tent.myschool.edu.ru/lesson/5e33bc30-

;
CBSI3b HEOPraHUYECKUX BEUIECTB, pas- 805d-41fe-bf72-
JINYHBIX KJIACCOB 860434f45f57?backUrl=%2F04%2F11
Knaccudukanuss XuMuuecknx peaxkiui B et/ d
o . ps://lesson.academy-
HCOPraHNYCCKOMU MU OPraHu4YCcCKOM XH-
P p content.myschool.edu.ru/lesson/75637222-
8 MUU. 3aKOH COXpaHEHUS MacChl Be- 4397-4b12-810a-
IIECTB, 3akOH COXpAHCHIS N MPEBpalIe- cc7bca9e8a0c?backUrl=%2F04%2F11
HUA 3HepFI/II/I HpI/I XUMHUYECCKUX peakumlx
https://lesson.academy-con-
9 Ckopoctp peakiuu. OOpaTumble peak- tent.myschool.edu.ru/lesson/fOch5def-
uu. XMMHYECKOE PAaBHOBECHUE 307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11
[Ipaktuueckas padora Ne 1. «BnusHue
10 pasnmuuHbIX (AaKTOPOB HA CKOPOCTH XH-
MHYECKOU PEaAKIIHI
DneKkTponuTHiecKkas auccormanus. [lo- tos:/| g
ps://lesson.academy-con-
HATHME O BOIOpPOAHOM mnokasareine (pH
HOPOL (pH) tent.myschool.edu.ru/lesson/237cdb54-
11 pactBopa. Peakumm woHHOTO OOMEHa. 9787-4817-8330-
I'napormus OpraHnACCKUX 1 66027b0756452backUrl=%2F04%2F11
HEOPraHUYECKHUX BEIIECTB
https://lesson.academy-con-
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC pe-
tent.myschool.edu.ru/lesson/8f219cef-
12 akiuu. IlonsTne 00 snekTpoause pac- 728a-44d5-b58a-
TI71aBOB 1 pacTBOPOB COJICH b3d1b2eeb237?backUr|=%2F04%2F 11
13 KontponeHast paGora Ne 1 mo pazgeny https://lesson.academy-

«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUH»

content.myschool.edu.ru/lesson/cc14f97hb-



https://lesson.academy-con-tent.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11

ada3-4ac9-al23-
dadc40973c6f?backUrl=%2F04%2F11

Meramisl, ux nonoxxenue B Ilepuoauye-
CKOM CHCTEME XUMHUYECKHX JIIEMEHTOB

https://lesson.academy-con-
tent.myschool.edu.ru/lesson/a0d5bd16-

14 . U. MenneneeBa u 0COOEHHOCTH CTPO- 6836-4a16-8073-
emns  aromos. Obmme  Qusirieckue 70c6049¢8622backUrl=%2F04%2F 11
CBOMCTBAa METAJLJIOB
https://lesson.academy-con-
CruiaBbl METAIIIIOB. DJIEKTPOXUMHYECKUI tent.myschool.edu.ru/lesson/e7ff8162-
15 N
Ps HAaPSKEHUN METalIoB 0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11
X o o https://lesson.academy-con-
HUMHUUYCCKHUEC CBOMCTBA BAXXHCHUIIINX MC-
16 Tannos (HaTpui, Kamm, KaNbI, Mar tent.myschool.edu.ru/lesson/e7ff8162-
o pHH, > MIDILITL, 004d-40f8-b9f7-
HHUH, QMIOMUHHUI) X HX COCAUHEHMH 422¢3e710750?backUrl=%2F04%2F 11
https://lesson.academy-con-
17 XUMHUYECKUE CBOMCTBA Xpoma, MEIU M tent.myschool.edu.ru/lesson/e7ff8162-
HUX COEIUHEHNN 0d4d-40f8-b9f7-
422¢3e7107507backUrl=%2F04%2F11
https://lesson.academy-con-
18 XuMudecKkrue CBOMCTBa IIUHKA, JKele3a B tent.myschool.edu.ru/lesson/e7ff8162-
HUX COEIUHEHNN 0d4d-40f8-b9f7-
422c3e7107507backUrl=%2F04%2F11
[paktuyeckas pabora Ne 2. "Pemenue htps://lesson.academy-con-
19 tent.myschool.edu.ru/lesson/6545ec44-
SKCHepI/IMeH'TaJ'IBHHX 3a1ay II0 TEME 3405-436-826b-
«Meramen a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-con-
Hewmerannsl, ux nonoxenue B [lepuoau-
. tent.myschool.edu.ru/lesson/2390b83e-
20 YEeCKOU CHCTEME XUMUYECKHUX DIIEMEHTOB

. . MenneneeBa u 0COOEHHOCTH CTpO-

2935-4c96-bd3a-
25f26d9¢1139?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-con-tent.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

CHHA aTOMOB

dusnueckre CBOICTBA HEMETAIUIOB. AlJI-

https://lesson.academy-con-
tent.myschool.edu.ru/lesson/2390b83e-

21 JOTPONHMsI HEMETalIoB (Ha IpuUMepe 2935-4c96-bd3a-
KUCII0pOoJia, cepbl, hocdopa u yriepoa) 25f26d9¢1139?backUrl=%2F04%2F11
https://lesson.academy-con-
29 XHUMUYECKUE CBOMCTBA TaJOT€HOB, CEPBI tent.myschool.edu.ru/lesson/cfb70c37-
U UX COeOIUHEHUN 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-con-
93 XUMHYECKHE CBOMCTBA a3oTa, ¢ocodpa tent.myschool.edu.ru/lesson/cfb70c37-
1 UX COeTUHEHNUHN 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-con-
24 XHWMHUYECKUE CBOICTBA YIJIEpOAd, KpeM- tent.myschool.edu.ru/lesson/cfh70c37-
HUSA ¥ UX COEIUHECHUN 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-con-
o5 [IpuMeHeHNne Ba)XHEMIINX HEMETAIIOB U tent.myschool.edu.ru/lesson/cfb70c37-
HUX COEIUHEHNN 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
O0001IeHe U cUcTeMaTU3alus 3HAHUN
26 o teme «Hemeramiely. Beruuciienus mo
YpaBHEHUSM XUMHUYECKHX peakuuid u
TEPMOXHUMHUYCCKUE PACUETHI
[Tpaktuyeckas padora Ne 3. «Perienue https://lesson.academy-con-
97 SKCTICDHMEHTATBHBIX 32724 10 TeMe tent.myschool.edu.ru/lesson/7¢19b0ba-
. | 7815-4db3-864-
Hemeraumbr™ d0ac5h740b3b?backUrl=%2F04%2F11
28 KontponeHas pabota Ne 2 mo Temam Fips flesson scatemy-con-

tent.myschool.edu.ru/lesson/34e920c7-
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«Metame» U «HeMetawisl)

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

HeOpFaHI/IHCCKI/Ie U OpPraHu4eCKUC KHC-

https://lesson.academy-con-
tent.myschool.edu.ru/lesson/35c2be59-

29 no1el. Heopranmueckue u opraHndecKkue 1 £106-4666-910c-
OCHOBAHMA 46a057606924?backUrl=%2F04%2F11
AM(bOTepHI)Ie HCOPraHMYECKUEC U Opra- https://lesson.academy-con-

30 HUYEeCKHe coeduHeHus. ['eHeTmueckas 1 tent.myschool.edu.ru/lesson/46b429e4-
CBS3b HEOPraHWYECKUX M OpPraHUYECKUX 931c-43fb-a2ba-
BEILECTB be9eObbeddef?backUrl=%2F04%2F11
Posb XMMUU B 00ECIIEYEHUH SKOJIOTHYE- https://lesson.academy-con-

31 CKOHi, SHEpreTHHECKoH H MAmeBoi Bes- 1 tent.myschool.edu.ru/lesson/acd826cf-

’ ba2d-49db-b216-
OMACHOCTH, pasBUTHH MCHIIMHEL ef7c26a847282backUrl=%2F04%2F 11
I https://lesson.academy-con-
pencTtaBieHuss 00 OOmMMX HAYYHBIX
32 e — 1 tent.myschool.edu.ru/lesson/f5999557-
. 18c8-4853-83a0-
BOKHCHIIIX BEIICCTR 588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-con-

33 UestoBeK B MHpe BELIECTS H MATEPHATOB 1 tent.myschool.edu.ru/lesson/acd826cf-
ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-con-

34 XUMIH 1 310pOBbE HeNOBeKa 1 tent.myschool.edu.ru/lesson/acd826cf-
ba2d-49db-b216-
ef7c26a84728?backUrI=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB IIO ITPO- 34

I'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Mopean

1 Kpucrammueckas pemerka NaCl

2 Kpucrannmueckas peumietka Mg

3 Kpucrannuueckas penierka rpadura

4 HabGop moneneit aToMOB 7151 COCTaBIIEHUS MOJIENei

5 Mogens monexynsl JJHK

6 Kpucrammueckas pemerka Fe

7 Kpucrannuueckas pemieTka TMOKCHAA yriepoaa

8 Kpucrannuyeckas pemerka aimMasa

9 Kpucrannuyeckas pemerka Meau

10 | Kpucraminyeckas pemnieTka jJbaa

11 | Kpucrannuyeckas pelieTka ona

2. O6opynoBaHne KaOMHETa XUMHUHU
Ne HaumenoBanue KoanuectBo
n/n

1. | KoMIuiekT cripaBOYHBIX TaOJIHUIL 10 XUMUHN 1
2. | KoMIIeKT HHCTPYKTUBHBIX TAOJIHII 10 XUMUHU 1
3. | KommiekT Tabmuil 1o TeXHuke 0€30IMacHOCTH 1
4. | KomriekT Ta0aull M0 HEOPraHUYECKOU XUMUU 1
5. | KommiekT Tabiuil o opraHuyeckoi XuMuu 1
6. | KommuiekT TaGauIl o XMMHUYSCKAM IIPOU3BOJICTBAM 1
7. | KoMIJIeKT mopTpeTOB yUE€HbIX XUMHUKOB 1
8. | Kommuekt «Xumus B Tabnuimax u B Gopmyiax» 15




9. | Bechbl TexHUUYECKHE C pA3HOBECAMHU 15

10. | KommuiekT HarpeBaTelbHbIX TPUOOPOB 1

11. | Cronuk noabeMHBII 2

12. | TaTuB nabopaTopHbIil OONbIION 2

13. | Habop ¢makoHOB At XpaHEHHs pAaCTBOPOB PEAKTH- 1
BOB

14. | KoMIUIeKT 3J1eKTpOCHA0KEHUS 1

15. | HaGop namst OTBITOB MO XUMUH C SJIEKTPUIECKUM TO- 1
KOM

16. | TepmomeTp PIEKTPOHHBIN 2

17. | IIpubop 1uist MOTy4eHHUsT pAaCTBOPUMBIX TBEP/IBIX BeE- 1
IIECTB

18. | IIpuGop 11st 37EKTPOIIH3a PACTBOPOB COJIEH 1

19. | Anmapar 115 oTy4YeHust Ta30B 1

20. | ITpubop 11st OKHCTICHUS CIIUPTA HaJl MEAHBIM KaTa- 1
JIU3aTOPOM

21. | ITpubop 115 MILTIOCTPAIIN 3aBUCUMOCTH CKOPOCTH 1
XUMHUYECKUX PEAKIUN OT YCIOBHUMI

22. | YcTaHOBKA IS TIEPETOHKU BEIIIECTB 1

23. | HaGop auist mpoBeicHHSI IEMOHCTPAITHOHHBIX OIThI- 1
TOB

24. | Bechl 1abopaTopHBIC IIEKTPOHHBIE 1

25. | HaGop npuGopoB, MOCYIbI M IPUHAICKHOCTEH IS 15
YYEHUYECKOT0 HKCIIEPUMEHTA

26. | Antmapar 115 IOJTy9eHHS Ta30B 15

27. | Habop moneneit KpUCTAULTUYSCKUX PEIIETOK 1




28.

HaGop moneneii aToMOB Jij1s1 COCTaBIEHUS MOJIEIIeH
MOJIEKYJI [0 OPTaHUYECKOW U HEOPTaHUYECKOU XU-

MUU

29. | Komnekiust « ATIOMUHUN»

30. | Komnekmus «Bomoknay

31. | Komnexmus «KameHHBIN yroiabs u MPOIYKT €T0 Tepe-
pabOTKM»

32. | Komnexkmus «MeTtasibhy

33. | Komnekust «MuHepasnbl U TOPHBIE TOPOJIbI»

34. | Komnexmus «HedTu u mpoaykt ero nepepaboTKm

35. | Komneknus «Ilnactmacca

36. | Komekmust «CTEKIIO ¥ M3/IETUS U3 CTCKIIa

37. | Komekmus «TommBay

38. | Komnekmusa «YyryH u cTanb

39. | Komnekrus «lllkana TBepaocTm»

40. | Ha6op Nel OC «Kucnote»

41. | Ha6op Ne2 OC «Kucaote»

42. | Habop Ne3 OC «I'mapokcuasi»

43. | Habop Ned4 OC «OKCHIBI METATIOBY

44. | Ha6op Ne5 OC «Metanmib»

45. | Habop Ne6 OC «lllenmounbie U MIEIIOYHO3EMETbHBIC
METaJITBI»

46. | Ha6op Ne8 OC «I"anoren»

47. | Habop Ne9 OC «I"amoreHuabi»

48. | Habop Ne10 OC «Cynbdatsl, Cyab(UThI U CYIbhU-

IIBDY




49.

Ha6op Nell OC «Kap6onatbi»

50. | Habop Nel2 OC «®ocdatsl. CUnukaTb»

51. | Ha6op Nel3 OC «Auetatsl. Poganuasi»

52. | Habop Nel4 OC «Coenunenue maprasua»

53. | Habop Nel5 OC «Coeaunenue xpomay

54. | Habop Nel6 OC «Hutpatsi»

55. | Habop Nel7 OC «Unaukatops»

56. | Habop Nel8 OC «MunepaiibHble y100peHUs»

57. | Habop Nel9 OC «¥YrneBoaopoas»

58. | Habop Ne20 OC «Kucnmopomocoaepikaniiue opraHu-
YECKHUE BEIIECTBAY

59. | Ha6op Ne21 OC «KucnoTsl opraHudecKue)

60. | Habop Ne23 OC «O06pa3iisl opraHuueCcKUuX BEIIECTBY

61. | Habop Ne24 OC «Matepuaib»

62. | Men3ypku 20

63. | [lunetku 10

64. | [Ipobupku 100

65. | CrakaHuuku 20

66. | LlumuHAp n3MepUTETHHBIN 10

67. | Yamka [Tetpu 3

68. | Crakansl 10

69. | Turmu 10

70. | Crakansl haphopoBbie 10

71. | Ilectux dapdoposrii 3




/2. | Yamka BbIIapUTENIbHAS 10

73. | KonObl kKOHMYECKHE 10

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«3narenscrBo «lIpocsemenue»

e  Xwumus, 10 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

PaGouas nporpamma cpeanero oduiero oopazoBanusi. Xumus. bazoBblil ypoBeHb
(ms 10-11 xkmaccoB oOpa3zoBarenbHBIX Opranu3anuii), Mocksa, 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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







