My HHILH T 1oe 001IeOOpasoBaTEJLHOC Y
Cy3yHCKOTO MYHHUILAIAIBHOIO OKpyTra HoBocuOupekoi ooJiactu

«Cy3syHckas cpejasisi 061eobpasoBaTelibHas HIKoa Ne 1»

[MTPUHSATO COI'JTACOBAHO
pEelLIeHHEM METOIHUECKOTO 00beIMHEHH S 3am. qupektgpa o Y BP
yuuTesel npeaMeroB eCTECTBEHHO-HAYYHOTO IHKJIIA, O. B. XapueHko

HUCTOPUHU HU 001IECTBO3HAHUS

nporokon Ne_/  or. 3/ .082026r. Z/ ﬂ%{/ _.08.2026 .

PaGouast nporpamma
npeaMera «XuMus» 6a30Bblid ypOBEHb

JUTs cpeiHero obriero o6pasoBaHus

CocraBHTElb:
[1IMO yuuTeneit HCTOPUH U OOLIECTBO3HAHUS,

npeMETOB €CTECTBEHHO-HAY4YHOI'o 1nuKJia



1. HossicHUTEIbHAA 3AMCKA.

PaGouas mporpamma yueOGHoro npeamera «Xumusi» (0a30BBIi YPOBEHB) HA YPOBHE CPEAHETO 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBAHUU
CJIEIYIOIIMX HOPMATUBHBIX JIOKYMEHTOB:

- ®epepanbubiit 3ak0H 0T 29.12.2012 1. Ne 273 — @3 «O6 obpazoBanuu B Poccuiickoit denepanuu.

- ®enepanphbiii 3akoH OT 19.12.2023 1. Ne618 — @3 «O BHecennn u3MeHeHnii B DenepanbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoii
Oeneparuny»

- OenepanbHbIl TOCYJAPCTBEHHBIN 00pa3oBaTeNbHBINA CTaHIAPT CpeaHEro ooOiiero oOpa3oBaHUs, YTBEPKICHHBIH MpHukazoM MuUHHUCTEpCTBa
npocsenienus Poccutickoit denepanuu ot 17.05.2012 1. Ne 413 (¢ usmenenusmu mpukas Ne 732 ot 12.08.2022 ., Ne93 ot 12.02.2025 1.).

- lTlopsmok opraHu3anMd W OCYIIECTBICHHUS OOpa30BaTEIIbHOM JESATEIBHOCTH 10 OCHOBHBIM OOII€00pa30BATENbHBIM IpPOTpaMMaM -
o0pa3oBaTeNnpbHBIM MPOTpaMMaM HauyaldbHOIO OOILEro, OCHOBHOTO OOHIEro W cCpeaHero oomero oOpa3oBaHUs, YTBEP)KISHHBIA MPUKA30M
MunucrepctBa npocsenienus Poccuiickoit @eaepaunn ot 22.03.2021 Ne 115.

- [locranoBnenue [J1aBHOTO TOCYIapCTBEHHOTO caHUTapHOTO Bpaya Poccuiickoit @enepamuu ot 02.006.2026 . Ne 19 «O6 yrBepxknenuun CII
2.4.2.4283-26 CaHuTapHO-3NIUAEMHOJIIOTHYECKHE TpPeOOBAaHMS K OpraHU3alMsM BOCIUTaHUA M OOYYEHHUs, OTIbIXa M O3/I0POBJICHUS JAeTed |
MOJIOJICKU»

- [Ipuka3 MunucrepcrBa npocserienuss PO ot 26.06.2025 r. Ne 495 «O0 yTBepkaeHuu (enepanbHOro nepeyHsi yueOHUKOB, JOMYIIEHHBIX K
HCIOJIb30BAaHUIO TPU pPEaJU3alMy HMMEIOIIUX TOCYAAPCTBEHHYIO aKKPEIUTAIMI0 O00pa30BaTENbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOI'O
o0111ero, cpeaHero oouiero oopa3oBaHMs OpraHU3alMSIMHU, OCYLIECTBISAIOUIMMU 0Opa30BATENbHYIO AEATENBHOCTb», U YCTAHOBJIEHUU NPEAEIbHOIO
CpOKa UCIOJIb30BaHUS UCKIIIOUEHHBIX YYEOHUKOB M pa3padOTaHHBIX B KOMILJIEKTE C HUMU y4€OHBIX TOCOOMH.

- Ilpukaz MunucrepctBa npocsemenust Poccuiickoit ®eneparuu ot 23.07.2025 Ne 551 «OO0 yrtBepkaeHUHM (enepanbHOro IepedHs
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO MPU pEATHU3AlMU HMEIOUMX TOCYAAPCTBEHHYIO aKKPEIUTAIUI0
obpazoBarensHbIX Iporpamm HOO, OO0, COO»

- OcHoBHas oOpa3zoBaTenbpHas mporpamma cpeanero oomero oopazoBanust MKOY «Cysyrackas COLL Nely (yrBepxkaeHa nmpukazom no MKOY
«Cy3yHckas COL Nely» Ne 65 ot 31.08.2023 r., ¢ uamenenusimu: npukasz Ne 50 ot 24.06.2024 r., Ne80 ot 27.08.2024 1., Ne61 ot 01.08.2025 r., Ne
72/2 ot 31.08.2026 1.).



C yueroMm HH(POPMALIMOHHO-METOINYECKUX MAaTEPHUAJIOB:

- @enepanbHas o0pa3oBarebHas MporpaMMa cpeaHero obmiero oobpaszoBanus (mprka3 MuHHCTEpCTBa TpocBenienus Poccuiickort denepanuu
ot 18.05.2023 1. Ne371), usmenenus npuka3 Ne 1028 ot 27.12.2023 1., Ne171 ot 19.03.2024 r., Ne62 ot 01.02.2024 1., Ne704 ot 09.10.2024 1., Ne729
or 08.10.2025 r.

- ODepepanpHas pabodas mporpamMma cpeaHero oomero ooOpasoBanms. XuMmusa. ba3oBerii ypoBeHb. Jlnms 10-11 kimaccoB 00pa3oBaTeNbHBIX
opranusanuii. Mocksa, 2025 r.

Xumugeckoe oOpazoBaHHe, IMOydaeMOe BHIITYyCKHUKAaMHU 00I1e00pa30BaTeIbHON OpraHU3allny, IBISETCS HEOThEMIIEMON YacThio X 00pa3oBaHHOCTA. OHO
CIy’)KUT 3aBEpIIAIONINM 3TAllOM peaju3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIIMX LEJIOCTHOW CHCTEME XUMUYECKOTO
o0Opa3oBaHnsa. DTH IEHHOCTH KacalTCA MO3HAHUS 3aKOHOB MPHPOIBI, (POPMHPOBAHMS MHUPOBO33PEHUS W OOIIEH KyIbTyphl YelIOBEKa, a TaKKe DKOJIOTHIESCKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO W TIPUPOAHON cpene. Peamm3yercss xummudeckoe oOpazoBaHuHe OOydarOUIMXCS HA YPOBHE CpPEIHETO OOIIero
00pa3oBaHusl CPeCTBaMHU y4eOHOTO MpeaMeTa « XUMUs», COJepKaHnue U TOCTPOCHUE KOTOPOTO OMpe/IeeHbl B IPOrpaMMe 10 XUMUU € YYETOM CIIeHU(PUKH HAYKH
XMMUH, e€ 3HaYCHUs B TIO3HAHUHW MIPUPOJABI U B MaTEPHAIBHON JKU3HU OOILECTBA, a TAKKE ¢ YUETOM OOIIMX Iejeld U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMEI cpeiHero odriero obpa3osanus B Poccuiickoit deneparmm.

XuUMHsI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 pOJib B COBPEMEHHON ITUBIIIU3AINH, B CO3JJaHUM HOBOM 0a3bl MaTepualbHON KYJIBTYPHI.
Omna BHOCHT CBO BKJIaJ B (hopMUpOBaHKE PAMOHAILHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE IIETIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIEM MHPE KaK O €IWHCTBE
MPUPOIBI U YeJOBeKa, KOTopoe (GopMHpyeTcs B XUMHUHM Ha OCHOBE MMOHMMAHHWS BEIIECTBEHHOT'O COCTaBa OKPYIXKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BOZMOYKHBIMH OOJIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEWCTBYSI C APYTUMH €CTECTBEHHBIMH HayKaMH, XHUMHs CTaja HEOThEeMJIEMOW YacTbl0 MHUPOBOW KYJIBTYPHI, HEOOXOAMMBIM YCIOBHEM
YCIIEIIHOTO TPpyJa M KU3HU KaXJIoro wieHa oOmecTBa. CoBpeMEeHHAsi XMMUS KaKk HayKa CO3WAaTellbHasl, KaKk HayKa BBICOKUX TEXHOJIOTHI HallpaBlieHa Ha pelicHue
TII00aIBHBIX MTPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOI, SHEPTeTUUECKOM, TUIIIEBOM, IKOJIIOTUIECKOH 0€30MaCHOCTH M OXPAHEI 37I0POBBSI.

B cooTBeTcTBUM ¢ OOIIMMH LEIAMU M MPUHIMIIAMUA CPEIHEr0 00IIero oopa3oBaHus cojaepkanue npeamera «Xumus» (10—11 kinacchl, 0a30BbIH YPOBEHb
W3yUYeHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJrOTOBKY OOydaromuxcs, HEOOXOAMMYIO MM ISl BBIPAaOOTKH MHPOBO33PEHUYECKHX
OPHUEHTHPOB, YCIIEITHOTO BKIIOYSHHS B KHU3Hb COIUYMA, MPOJIOJKEHHSI 00pa30BaHMS B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsomumu  nipeamera «XUMHS» SABISIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» u «OOmas M HeopraHWdecKas XUMUEs», OCHOBHBIM
KOMITOHEHTOM COZIepKaHHUA KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHWW 10 HEOPTaHWYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 00IIel XUMHUN) U
opraHnyeckoii xuMuu. POpMHUpPOBaHHME JAHHOW CUCTEMBI 3HAHWH TNPH WM3YYCHUW TPEeJAMeTa OOECIeYyMBAeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOTOO00pa3us
BEIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa copepkanusi KypcoB — «Opranudeckas xumusi» u «OOImas 1 HeOpraHUYeckass XUMHUsD CPOPMHPOBAHA B MpPOrpaMMe MO XUMHH Ha OCHOBE
CHUCTEMHOTO TOJXOAa K HM3YYEHHWIO Y4eOHOTo MarepHaja W OOyCIIOBI€Ha MCTOPHYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHWHA HA OMPEAEIEHHBIX TEOPETHYECKHUX
ypoBH:AX. Tak, B Kypce OpraHMYeCKOW XMMHH BEIIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCHUYECKOM TEOPUM CTPOEHHS OPraHWYEeCKHX COEIUWHEHUI, a TakkKe Ha
YPOBHE CTEPEOXUMHUYECKHX W DJIEKTPOHHBIX MPEJCTAaBICHUN O cTpoeHuW BelmmecTB. CBelleHHs 00 W3ydaeMbIX B Kypce BEIIECTBAaX JArOTCS B Pa3BUTUH — OT
YTIIEBOIOPOJIOB JIO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX COEJIMHEHHU. B Kypce opraHnveckoil XUMHH MONTy4aloT pa3BuTHe cHOpMUpPOBaHHBIE HA YPOBHE OCHOBHOTO
obiero o0pa3oBaHusl NEPBOHAYATBHBIE NPEICTABICHNS O XUMHUYECKON CBSI3M, KIACCH(PHUKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHMSI, O XUMHUYECKOMN peaKkIuu.



IToq HOBEIM yriom 3peHust B mpeaMere «XHMUs» 0a30BOrO YPOBHS paccMaTpHBACTCS M3YyYCHHBI Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS
TEOPEeTHYECKUI MaTepuas M (paKTOIOTHYECKHEe CBEACHHS O BEIIECTBAaX M XMMHYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeOpraHu4ecKas XUMHs»
00y4aroIuMes PeJoCTaBIAeTCs BO3MOXKHOCTh OCO3HATh 3HAUCHUE MEPUOANYECKOT0 3aKOHA C O0IETEOPETHYECKUX U METOI0JI0TNUECKUX MO3UIUM, ITy0sKe MOHATD
HCTOpUYECKOE H3MEHEHHE (PYHKIIMK 3TOTO 3aKOHA — OT 0000MIatomIeil 10 00BACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI 0 BaKHEHIINX BEIIECTBAX, HX COCTaBe, CTPOCHHH, CBOMHCTBAX W MPUMEHEHNH, a TAKXKE O XMMHUUCCKHX PEaKIUIX, X CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTeKaHus JononHseTcs B Kypcax 10 u 11 knaccoB aeMeHTaMu COAepKaHusl, UMEIOIIUMHU KYJIbTYPOJIOIHYECKUI U IPUKIATHON XapaKTep.

OTH 3HaHUSA CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3H XUMHHU C IPYTHMHU HayKaMH, PaCKpbIBAIOT €€ PoJib B I03HABATENBbHON U MIPAKTHYECKON A€ TEIbHOCTH
9eJI0BeKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBaKCHHS K IPOIECCY TBOPYECTBA B OONACTH TEOPHM M TPAKTUUECKHUX TNPHIOKCHWH XWUMHUH, MOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJEeMax, CBS3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIMBATh WHPOPMALUIO M MPUMEHATH €€ IUis
MOMIOJTHEHNSI 3HAHUH, peIIeHHUs] MHTEJJICKTYabHBIX M DKCIIEPHUMEHTAJIbHBIX HMCCIEAOBATEIbCKUX 3ajad. B menom conepxkanue ydeOHOro mpenmera «XHMHUS»
JTaHHOTO YPOBHS M3y4YCHHUS OPHEHTHPOBAHO HA ()OPMUPOBAHHE y OOYYAIOIIMXCS MHPOBO33PEHUYECKONH OCHOBBI Ul MOHMUMAaHHSA (QHIocopcknux HAeH, TaKHX Kak:
MaTepuaIbHOE IMHCTBO HEOPTaHWYECKOTO M OPTraHUYECKOr0 MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTh MPUPOIHBIX
SBIICHUH MyTEM SKCIEPUMEHTA W PEIICHHs MPOTHBOPEUYMH MEKAY HOBBIMH (paKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE PO XUMHUH B PEIICHUU
9KOJIOTUYECKHX MPOOIIEM, a TaKkKe MpoOsieM cOepekeHHs SHEPTeTHIECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJIIOTHI H MaTepHaoB.

B muane penienus 3a7a4 BOCIIUTAHUS, Pa3BUTHS M CONMATU3ANNH 00yJarOMIMXCsl IPUHATHIE TIPOTPAMMOI 110 XMMHUH ITOIXO/IBI K OTIPEICICHHUIO COJCPIKaHNsI
M TOCTPOCHMsI TIpeaMeTa NpeayCMaTpUBAIOT (OPMHUPOBAHME YHHUBEPCAJIBHBIX YUCOHBIX JCHCTBUN, WMEIONIMX 0a30BO€ 3HAYCHUE IS Pa3IMYHBIX BUOB
JeSITENIbHOCTH: PElIeHUs po0iieM, MOKCKa, aHauu3a U 00paboTku WHPOPMAIUH, HEOOXOIUMBIX Ul MPUOOPETEHHS ONbITAa MPAKTUIECKON M HMCCIIeA0BATEIbCKOM
JeATeTLHOCTH, 3aHUMAIONIeH Ba)KHOE MECTO B IO3HAHUH XUMHHU.

B mpaxTuke mpenopaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHMs, TAK U HA YPOBHE CpeIHEro oOmiero o0pa3oBaHus, TP ONPEICICHUN
coJiep)KaTeIbHOH XapaKTePUCTUKU IeNiell M3ydeHusl MpeaMeTa HalpaBlIeHHEeM IEPBOCTENICHHON 3HAYMMOCTH TPaJUIIMOHHO Tpu3HAETCs (HOPMHUPOBAHHUE OCHOB
XMMHYECKOH HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHUECKOW JEATEIBHOCTH YeIOBEKa M KaK OJHOTO W3 KOMIOHEHTOB MUPOBOIl KyIbTyphl. C
METOIMYECKOH TOUKH 3PEHMS TAKOU TTOIXO0JT K OTIPEICTICHUIO LeNel N3yUYeHH s IPeIMeTa SBISIETCS BIIOJIHE ONPaB/IaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LEISIMH U3y4deHHs TpeaMeTa « Xumusi» Ha 6a3oBoMm yposHe (10 —11 ki1.) siBAstOTCS:

e (opMuUpOBaHHE CUCTEMBl XMMHUYECKMX 3HAHWN KaK Ba)KHEMIEH COCTaBISIOLIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JeXKaT KIIOUeBble MOHATHSA, (YHIAMEHTAIbHbIE 3aKOHBI M TEOPHH XWMHHU, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE M MOHHMAaHUE CYIIHOCTHU
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HaKOMJIEHHE C UICTOPHEN UX pa3BUTHS U CTAHOBJICHUS;

e (QopmMupoBaHHWE U pa3BUTHE NPEICTABICHUNA O HAyYHBIX METOJaX IMMO3HAHHUS BEIIECTB M XHUMUYECKUX PEaKIHid, HEOOXOIUMBIX [
MpuoOpeTeHNsT YMEHUM OPUEHTHUPOBATHCS B MHUPE BEHIECTB M XMMHYECKUX SIBJIICHUW, MMEIOIIMX MECTO B TPHUPOJE, B MPAKTHUYECKON U
[IOBCEIHEBHOM KU3HY;

e pa3BUTHE YMEHHUH U CIOCOOOB NEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJIEHHEM M OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOJI0JIEHUEM
npaBui 0€301MacHOro OOPAIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTEpUCTHKA 1EJIeW U 3a4a4d M3y4eHUs MpeaMeTa B IPOrpaMMe MO XMMHN YTOYHEHA U CKOPPEKTUPOBAaHA B

COOTBETCTBHH C HOBBIMHM IIPUOPUTETAMH B CUCTEME CpeAHEro oouiero oopasoBanus. CeroqHs B NpernogaBaHuy XUMHUU B OOJIbIICH CTeNeHH OTAaéTCs
MpeNNoYTeHuEe MPAKTUYECKOH KOMIIOHEHTE COJep>KaHUs OOYy4YeHMs, OpPUEHTHPOBAHHOW Ha TIOJTOTOBKY BBITYCKHHKa OOIIe00pa3oBaTeabHON



OpraHu3aliH, BIA/ICIONIET0 He HAOOPOM 3HAHUH, a PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU M YMEHHUSIMHU aKTUBHOTO TOJIy4EHHs 3HAaHUN
Y IPUMEHEHUS UX B PEAJIbHOM JKU3HU JUIsl PEIICHUS IPAKTUYECKUX 3a1ad.

B cBsi3u ¢ 3TUM NP M3Y4YEHUH NpeaMeTa « XUMHUS» JOMUHUPYIOIEe 3HaUeHHe MPUOOPETAI0T TaKKHE LENU U 3a/1a4H1, KaK:
ajanTanus oOy4yarolMXCsl K YCIOBHMSIM JUHAMHUYHO DPa3BHBAIOILIEroCcsl MHpa, (GOPMUPOBAHME HHTEIUIEKTYyalbHO PA3BUTOM JMYHOCTH, FOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY IPUHSATHIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX YXU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BELICCTBAMM U UX IPUMEHECHHUEM;

¢dopmupoBaHre y 00yJarOMUXCsl KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINHN ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JJISl PA3IMYHBIX BHJIOB
JeSTeNbHOCTU: pellleHus mpolseM, OUCKa, aHanu3a u 00paboTku MH(OpMaIK, HEOOXOAUMBIX Ul MIPUOOPETEHUs OMbITAa AESATEIbHOCTH, KOTOpast
3aHUMAaeT Ba)XKHOE MECTO B IMO3HAHWU XUMHH, a TAaKKe JJS OIECHKH C IMO3UIMHA KOJOTMYECKOW O€30IacHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XMMHMYECKHX IPOLECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO Cpeny;

pa3BUTHE IMO3HABATEIbHBIX WHTEPECOB, MHTEIJICKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEHW OOYy4aromIMXcs: CIOCOOHOCTH CaMOCTOSITENIBHO
IpUoOpeTaTh HOBbIE 3HAHUS IO XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHbIE HHPOPMALIMOHHbIE TEXHOJIOT MU
IUIs1 TIOUCKA M aHAIIM3a y4eOHOW U HaydYHO-TIOMYJISIPHON HH(OPMAITH XHMAYECKOTO COACPIKaHUS;

(dbopmMHpoBaHUE U pa3BUTHE Y 00YYAIOLINXCS ACCOLIMATUBHOTO U JIOTUYECKOT0 MBIIUIEHUS, HA0II01aTeIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpbIE
0c00EHHO HEOOXOIMMBI, B YACTHOCTH, ITPH IUTAHUPOBAHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y 00ydJaroLIMXcsl yOeKAEHHOCTU B TYMaHUCTUUECKOM HANPaBIEHHOCTH XUMHHU, €€ BaXKHOU POJIM B PELICHUH ITI00aJIbHBIX Mpo0ieM
PaMOHAIBFHOTO MPHPOJIOTIOIB30BAHMS, TIOTTOTHEHNS YHEPTETHUECKUX PECYPCOB M COXPAaHEHHS MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
Oepe’KHOro OTHOILEHHUS K NPUPOAE U CBOEMY 3/I0pOBBIO, a TaKke MPUOOPETEHMs OMbITa MCHOJIb30BaHMS IOJYYEHHBIX 3HAHUM Ui MPUHATUS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBICHUSIMHU.

Meowcnpeomemuvie ces3u.

Ponp xumMuu B 06ecriedeHnn SKOJOTHUECKOM, SJHEPreTHYeCKO 1 MUILEeBOH 0€301MacHOCTH, pa3BUTUU MeULUHBIL. [loHATHE O HAy4YHBIX
METO/aX ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIH.

IIpencraBnenus o0 0OIMMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJYYEeHUs] BXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB U MAaTEPHUANIOB: BAXKHEHIIME CTPOUTENBHBIE MATEpUaibl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHabl JJs 3JeKTPOHUKH, HAHOMATepHasbl, OpraHUYeCcKre U MUHEpaJIbHbIE YA00OpEHMSL.

XvUMHS M 370pOBbE YEJOBEKa: IMpaBujia HCIOJIb30BAHUS JIEKApPCTBEHHBIX IIpenaparoB, IMpaBuia OE30MACHOTO MCIOIb30BaHUS
IpernaparoB ObITOBOM XMMHH B TOBCEHEBHOM KU3HU.

Peanuszanus MeXNpeAMETHBIX CBA3€M NMpu H3yuyeHUH oOuie M HeopraHuyeckoil xumuu B 11 kjacce ocymiecTBisercs yepes
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak M TOHSATHHA, SBISIOMIMXCS CHCTEMHBIMH JJISi OTJENIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTeCTBEHHO-HAayYHbIE TOHATHUS: HAYYHbIN (akT, THIOTE3a, 3aKOH, TEOPHs, aHaIU3, CUHTE3, KiIacCu(UKAIMs, TEPHOAUYHOCTD,
HaOJII0IeHNE, SKCIIEPUMEHT, MOJIEIIUPOBAaHKE, U3MEPEHHE, SIBIICHUE.



®dusnka: Marepusi, IHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIN, PAIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN
YpOBEHb, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbh.

Buonorus: kinerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MEKPOJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaUTYyprusi, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEpUaJOB, CEJIbCKOXO3SICTBEHHOE
MIPOM3BOJICTBO, TMHUIIEBas MPOMBIIUICHHOCTh, (apMalleBTUYEeCKasi MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETUYECKUX IpPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, 3JIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

Onucanue mecta yue0HOro npeamMera B y4eOHOM ILJIaHe.

I'ona oOyuenust KosnuecTBO 4acoB B HEIEIIIO KonnuecTBo yueOHBIX HEACIb Bcero gacoB 3a yueOHbII 101
10 xmacc 1 34 34
11 kiace 1 34 34

68 yacoB 3a kKypc

®opmbl yueTa padoyeil MPOrpaMMbl BOCIIUTAHMS S

Peanuzanus BocuTaTe IbHOTO MOTEHIIMANIA YPOKOB IPEAYCMATPUBACTCS B CIEAYIOIIEM:

1. MakcumanbHOE HCIONIb30BAaHHE BOCHUTATEIHHBIX BO3MOXKHOCTEH COJEp)KaHUsA y4yeOHOro mpeamera OuWOJOTHS s (OPMHUPOBAHUS Y
00yJaroMUXCsl POCCHIUCKUX TPAJAMIIMOHHBIX JTYXOBHO-HPABCTBCHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH, POCCUHCKOTO MCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPUYECKOTO MPOCBEHICHMS; MOJI00p COOTBETCTBYIOIIETO COJEP)KAaHUS YPOKOB, 3aJaHMii, BCIIOMOTATENIbHBIX MATEpUANIOB, MPOOIEMHBIX
CUTYaIUi 11 00CYXKICHUH.

2. Bxiroyenue B pabodyro MporpamMmy IEIEBBIX OPUEHTHPOB PE3ylIbTaTOB BOCHUTAHMS, UX YYET B ONpPEAETIECHUM BOCIUTATENBHBIX 3a/1a4
YPOKOB, 3aHSATHIA.

3. Brirouenue B pabouyro mporpaMmy TEMaTHKH B COOTBETCTBHH C KaJlEeHAAPHBIM IJIAHOM BOCIIHUTATEIHHON PaOOTHI.

4. BeiOOp METOMOB, METOJIHMK, TEXHOJIOTHUH, OKA3bIBAIOIINX BOCIUTATEIIEHOEC BO3CHCTBHE HA JIMYHOCTh B COOTBETCTBHH C BOCITMTATEIIHHBIM
ujeanoM, LeJbl0 U 3aJjauaMd BOCIHTAHHUS, IEJIEBBIMU OPUEHTHPAMHU PE3YyJIbTAaTOB BOCIUTAHUS; PEaTU3alldi0 MPHOPUTETa BOCHHUTAHUS B Y4eOHOM
JeSITeTbHOCTH.

5. [IpuBneueHne BHUMaHUS 00yYaIOIIMXCs K [IGHHOCTHOMY acCleKTy M3Y4aeMbIX Ha YPOKax MPEeIMETOB, SIBICHUM U COOBITUH, HMHUIIMHUPOBAHHE
00CYKJICHHH, BRICKa3bIBAHU CBOETO MHEHUS, BEIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K U3Y9IaeMbIM COOBITHSM, SIBJICHUSIM, JIUIIAM.

6. [IpumeHeHrne WHTEPAKTUBHBIX (GopM ydeOHOH pabOThI - MHTEIUIEKTYyalbHBIX, CTUMYIHPYIOIIUX MO3HABATEIbHYI0 MOTHBAIIUIO, UTPOBBIX
METOJIUK, AUCKYCCHH, MAIOUIMX BO3MOXKHOCTH MPHOOPECTH OIBIT BEAEHUS KOHCTPYKTHBHOTO JMAJOra; TPYMIOBON pabOThI, KOTOpas YYUT CTPOUTH
OTHOIIICHHUS U JICHCTBOBATH B KOMaH e, CIIOCOOCTBYET Pa3BUTHIO KPUTHICCKOTO MBITIIJICHUS.

7. ToOyxneHue oOyJarommxcs COOMI0aTh HOPMBI TOBEJEHUS, MpaBHiia OOIIEHUS CO CBEPCTHHKAMH U MEJarormyecKuMu pabOTHHKaMHU,
COOTBETCTBYIOIIHE YKJIaly 00IIe00pa3oBaTeIbHON OpraHu3alliy, YCTAHOBJICHUE U MIOIJEPKKY JoOpOKeIaTeIbHON aTMoc]epsl.




8. Opranu3anyus HaCTABHUYECTBA MOTHBUPOBAHHBIX U APYIUPOBAHHBIX 00YYAIOIINXCS HAJ HEYCIIEBAIOUIMMH OJHOKJIACCHUKAMH, B TOM YHUCIIE
¢ 0COOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMH, JAIOIEr0 00YYarOIMMCS COLMAIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA M B3aMMHOM [TOMOIIH;

9. HuumupoBaHue U MOAICPKKA UCCIEJOBATEIBCKOM IeATEIbHOCTH 00YyJaOLINXCsl, ITTAHUPOBAHUE U BBIITOJIHEHHE WHMBHIYaTbHBIX u
I'PYNIOBBIX IPOEKTOB BOCIIUTATEIbHON HAIIPABJIECHHOCTH.

2. Coneprkanue y4eOHOIro npeamMera

10 KUIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

IIpenMeTr opraHM4ecKOd XMMHH: €€ BO3HUKHOBEHME, PA3BUTHE M 3HAYCHHUE B IIOJIyYEHUHU HOBBIX BEIIECTB U MAaTepHANIOB. Teopus CTpocHMs
opraHuueckux coequHennit A.M. bytnepoBa, ee ocHOBHBIE 10s10KeHUsI. CTPpYKTypHBIE (POPMYJIbl OpraHMYeCKHUX BellecTB. ['oMonorus, usomMepus.
XVMHYECKas CBSA3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o kiaccuukaluy OpraHuYecKux BellecTB. HoMeHkIaTypa opraHnyecKux COEIUHEHHM (cucTeMaTHdecKasl) U TpUBHUAJIbHbBIE
HAa3BaHMs BAKHEHIIMX MPEACTABUTEIEH KIIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMEeHTATbHBIE METO/IbI U3YYEHUS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIICHHE ¢ 00pa3liaMi OPraHMYECKUX BEUIECTB U MaTepHUataMy Ha
UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOMIOJEHUE U ONHUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO IPEBPALCHHIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUU (TIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psii. MeTaH M 3TaH — MPOCTEHIIME MPEACTABUTEIN AJIKAHOB: (PU3NYECKHE M XUMUYECKUE
CBOMCTBA (peaKIMK 3aMeIleHHs] U TOPEHUs ), HaXOXKIEHHUE B IPUPOJIE, MTOTyUYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUHN psiA. DTHIEH U MPONUJIEH — IPOCTEHIINE MPEeICTaBUTENN AJIKEHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (pEeaKIMU THAPUPOBAHMSL, TaJIOTEHUPOBAHUS, TUIpATaAllu, OKUCICHHS U MOJIMMEpU3allin ), HOJyYeHHe U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaXHEHITHE XMMHUUYECKHE CBOMCTBA (peakius mosumepusaruu). [lomydenue
CHUHTETHUYECKOTO KayuyKa W PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUHN Psii. AUETHIIEH — MPOCTEUIINI MpeACcTaBUTENb AJKMHOB: COCTaB, CTPOEHUE,
du3nueckre U XMMUYECKHE CBOMCTBA (PEaKIIMK THAPUPOBAHUS, FAJIOTeHUPOBAHUS, THIpATAlliH, TOPEHUS ), IOJTYYEeHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHue, (pU3MYECKHE W XMUMHUYECKHE CBOMICTBa (peakiMy TaJOreHUpPOBaHHS U HUTPOBAHUS), IMOJyYE€HUE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. [ eHeTrndeckas CBA3b MEXIY YIIE€BOAOPOAAMHU, MPUHAICKALIUMY K Pa3INIHBIM KIIaCCaAM.

[TpuponHble UCTOYHUKHU YTieBoAopoaoB. [Ipuponusiil ra3 u nonytHele HedTsAHbIe ra3bl. Hedth u ee npoucxoxaenue. Crnocodsl nepepaboTKu
He(TH: MEPETrOHKA, KPEKUHT (TEpMUYECKUH, KaTaTuTHUeCKuil), muposu3. [IpoaykTel nepepaboTku HE(PTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U
B ObITy. KamMeHHbI yroib u npoaykTsl ero nepepadotku. denepanpHas padouas nporpamma | Xumus. 10-11 kiaccer (6a30Bbiit ypoBens) 10

DKcIepUMEHTaIbHbIE METOJbl M3YYEHHUS BEIIECTB M MX IpEBpallleHUI: O3HAKOMJIEHHE C O00pasllaMu IIaCTMAcC, KayudyKOB M PE3HHBI,
koekuuu «Hedtb» u «Yromby, MoaenupoBaHHE MOJIEKYJ YIJIEBOAOPOJOB M TaJIOT€HONPOU3BOAHBIX, MPOBEAECHUE MPAKTHUECKOH padOThI:
MIOJIyYEHUE 3TUJIEHA U NU3YYEHUE €TI0 CBOMCTB.



PacuerHsble 3anaun.

Bbruucnenus no ypaBHEHMIO XUMHUECKON peakiuu (Macchbl, 00beMa, KOJIMYECTBAa HCXOAHOTO BEIECTBA MM MPOYKTa PEAKIMH 110 U3BECTHBIM
Mmacce, 00beMy, KOJIMYEeCTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kauye opranuueckue coeAnHeHUs

[IpenensHbIe OHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJ: CTPOeHHE, (PU3NIECKHUE M XUMHUECKUE CBOICTBA (peakuy ¢ aKTUBHBIMU METaJJIaMH,
raJloreHOBOJIOPOJIaMH, FOpPEHKE), TpUMeHeHHe. BolopoiHbIe CBSI3M MEXy MOJIEKyJaMH CIUpTOB. [leificTBue MeTaHoJa M 3TaHOIA HA OpPraHu3M
YeJI0BEKA.

MHoroaTomMHble CIIUPTHL. DTHIEHIIMKOIb W IJIMLEPUH: CTPOEHHE, (PU3NYECKUe U XUMHUYECKHE CBOMCTBA (B3aMMOACHUCTBUE CO IETOYHBIMU
MeTaJulaMH, KayeCTBEHHAs peaKiysi Ha MHOrOaTOMHbIE criupThl). JlelicTBHe Ha opranu3M uyesoBeka. [IpuMeneHne raunepruHa u 3TUICHTIIUKOIIS.

®deHouI: CTpOoEeHUE MOJIEKYIIbI, (U3nYecKre U Xumuueckue cBoiictsa. TokcuunocTs ¢eHona. [lpumenenne gpenona.

Anprerunpl. QopManbIeruy, aneTalbIeTua: CTpOeHHe, (PU3MYecCKHe W XWMHUYECKHE CBOWCTBA (pPEaKkIMH OKUCICHUS M BOCCTAaHOBJICHUS,
Ka4eCTBEHHbIE PEaKI1H), [I0JIy4eHUE U IPUMEHEHHUE.

OMHOOCHOBHEIE TIpe/IEbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KHCIOTBHI: CTpOeHHE, (pU3MYecKne W XMMHUYECKHE CBOMCTBa
(cBoiicTBa, OOmME JUIs Kilacca KHCJIOT, peakuus 3TepuuKanuu), rnojiyuyeHue u npuMeHeHue. CTeapuHOBask M OJIEMHOBAs KHUCIOTHI Kak
IPECTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'maponu3 cnoxsbiXx 3¢upoB. Kupsl. I'maponus xupos. IIpumeHneHue xupos.
buonorunueckas poJib )KUPOB.

VYrieBoasl: cocTaB, KiaccuuKanus yrieBoAoB (MOHO-, IU- W IoJucaxapuibl). [Jroko3a — mpocTedimii MoHocaxapua: OCOOCHHOCTH
CTPOCHHUSI MOJIEKYJIBI, (PU3MUYECKHEe M XUMHUYECKHE CBOWCTBa (B3ammonelcTBHe ¢ ruapokcuaoM Meau(ll), okucieHne amMMHadyHBIM PacTBOPOM
okcuja cepedpa(l), BocctaHoBieHUE, OpOKEHHE TIIIOKO3bI), HAX0XK/IEHUE B IPUPOJIe, TPUMEHEHHe, Ononornueckas poib. Porocunres. OPpykTosza
KaK M30Mep TIFOKO3BI.

Kpaxman u nemmono3a kak NpupojaHble moaumepsl. CTpoeHHe KpaxMmana U I1e/unonio3sl. dusznyeckre W XMMUYECKHE CBOWMCTBA Kpaxmala
(TUApOH3, KaYeCTBEHHAs PEAKIIHSI C MOJIOM).

DKclepUMeHTaIbHbIE METO/bl U3yYeHHs BELIECTB U UX IMPEBpAIlEeHUil: MpoBeeHHe, HAOII0JeHHe U ONKCaHUe JeMOHCTPAIIMOHHBIX ONBITOB:
TOPEHHE CIHPTOB, KadeCTBEHHBIE PEAKIUU OJHOATOMHBIX CIUPTOB (OKMCIEHWEe dTaHoia okcuaoMm wmenu(Il)), MHOTOaTOMHBIX CIUPTOB
(B3auMoelicTBIe ruuepuHa ¢ ruapokcunom denepanvHas pabouas nporpamma | Xumwus. 10—11 kmaccel (6a3oBbiit yposens) 11 memnu(Il)),
anbJeru1oB (OKUCIIEHNE aMMUa4YHbIM pacTBOpoM okcujaa cepedpa(l) u ruapoxcnnom menu(ll), B3anMopelicTBre Kpaxmaia ¢ HOA0M), IPOBEACHUE
NpPaKTUYECKOH paboThI: CBOMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

PacuerHrple 3amaun. BerancineHust mo ypaBHEHHIO XHUMUYECKOH peaknuu (Macchl, 00beMa, KOJIMYEeCTBA MCXOJHOTO BEIIECTBA WIIH TPOTYKTa
pEaKIMU 10 U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OAHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIH).

A30TcoaepKalue OpraHnyecKue coeTnHeHust

AMUHOKHCIIOTHI Kak aM(OTepHbIe opraHuyeckre coeanHeHus. Ouzndyeckne U XUMHUECKUE CBOWCTBA aMMHOKHUCIOT (Ha MpUMeEpe TIIMLUHA).
Bbuonorndeckoe 3Ha4YeHNE aMHUHOKHUCIOT. [lenTumbr.



benku xak mpupoaHbIE BEHICOKOMOJICKYIISIPHBIE coeMHEeHU. [lepBryHas, BTOpHYHAs M TPETUYHAS CTPYKTypa OeNKkoB. XMMHYECKHE CBOMCTBA
0eNIKOB: TUAPOIIN3, JeHATypallus, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKCTIEpUMEHTAIBHBIE METOBl U3YUCHHUS BEIIECTB M WX MPEBPAIICHHI: HAOIIOJICHUE U OMKMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JACHATYpAIUs
OeJIKOB MPHU HarpEeBaHUU, I[BETHBIE PEAKIIH OCIKOB.

BrbicokoMoieKyJIIpHBIE COeINHEHUS

OcHOBHbIE TOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI: MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSS
MoJIeKyJisipHasi Macca. OCHOBHBIE METO/Ibl CUHTE3a BICOKOMOJICKYJIIPHBIX COSMHEHUN — TOJIMMEPHU3ALIHS U TIOJTUKOHICHCAIIUS.

DKCepUMEHTAIbHBIE METOAbl U3YUYEHHUS BEUIECTB M MX IPEBPAIICHUI: 03HAKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKoOB.

MexknpeaMeTHbIe CBSI3H

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YYEHUU OpraHnyeckod Xxumuu B 10 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U MOHITUMN, SBJISIONINXCS CUCTEMHBIMU /711 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATN3, CHHTE3, KJIacCU(UKAIHS, IEPHOANIHOCTD,
HaOII0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

dusnka: mMatepusi, IHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUUECKUI YPOBEHb, BEIIECTBO, TE€JI0, OOBEM, arperaTHOe COCTOSHUE
BelIeCTBa, (PU3MUECKHE BETUUYUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranu3M, ouocdepa, oOMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTHYSCKH aKTUBHBIC BelecTBa (OCJIKH, YTIICBOIBI,
JKUPBI, HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomorus: MUILEBbIE MPOAYKThI, OCHOBBI PALIMOHAILHOIO MUTAHUsS, MOIOIIME CPEJCTBA, JICKAPCTBEHHBIE M KOCMETHUYECKHUE Mpenaparsl,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUYecKu# dneMeHT. AToM. SIIpo aToma, U30TOMbI. DIEKTPOHHAsE 000JI04Ka. DHEpreTHUeCKrue YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d- amemenThl. OCOOCHHOCTH PaCIpee/ICHHsI SJIEKTPOHOB 110 OPOMTAJISIM B aTOMaX 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOI0B. DIICKTPOHHAS
KOH(UTYpaIysi aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucrema xumudeckux 3iaeMeHToB J[. . MenaeneeBa. CBs3b MEpHOIUYECKOTO 3aKOHA U
[lepuoanueckoii cuctembl XUMU4eckux 35eMeHToB J1. V1. MenieneeBa ¢ COBpeMEHHOM Teopuel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS



CBOMCTB XUMHUYECKUX IEMEHTOB M 00pa3yeMbIX HMU MPOCTHIX M CJIOXKHBIX BEIIECTB 110 TPYIIaM U MeproaM. 3HaueHUe MePHOAMYECKOr0 3aKOHa B
pa3BUTHUU HAYKH.

CrpoeHnue BeniecTBa. XuMudeckas cBsi3b. Bupl XuMuueckoi CBsA3U (KOBaJIEHTHAs HENOJISIPHAsI U MOJIIpHAasi, HIOHHAs!, METaJNINYeCKas).
MexaHn3Mbl 00pa30BaHUs KOBAJICHTHON XUMHYECKOU CBsI3M (OOMEHHBIN U JJOHOPHO-AKIETITOPHBIN). BogopoaHas cBsi3b. BaleHTHOCTD.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIIEHUs. VIOHBI: KATUOHBI U AHUOHBI.

BemniecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTATUINYECKON PEILIETKH.

[TonsiTvie 0 nucnEepCcHBIX cucTeMax. MicTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBast 10JI BeeCTBa B paCcTBOPE.

Knaccugukarus Heopranndeckux coeinHeHnii. HomeHknarypa HeopraHndeckux BemecTB. | eHeTrnueckas CBsi3b HEOPraHUYECKHUX BEILECTB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM.

Xumunyeckas peakuus. Kiaccupukanys XMuMHUECKUX peaklMii B HEOPraHMYECKOM U OpraHM4eCcKOi XUMUU. 3aKOH COXPAHEHHUSI MacChl BELIECTB,
3aKOH COXPAaHEHMsI U IPEBPALLICHNS SHEPTUN IIPU XUMUUECKHUX PEAKLIMSIX.

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3JInYHbIX GakTopoB. OOpaTuMble peakiuu. XUMHUecKoe paBHOBecue. DakTopbl, BIUAIOIINE HA
cocTosiHue xumudeckoro pasHosecus. [Tpunuun Jle [larense.

OnexrponauTnueckas auccouuanus. CuiibHbIe U ciaadble 37eKTpoauThl. Cpesla BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTpaabHAas, LEI0YHAsL.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MpEeBpallleHui: 1eMoHcTpanus Tadbaul «lleproguueckas cuctema XUMHYECKUX
aniemeHToB Jl. V1. MenaeneeBay, u3ydeHue Mojieneil KpucTaluIMYecKUX peléTok, HabaoAeHne U ONUCaHue JIeMOHCTPAllMOHHBIX U JJaOOpaTOPHBIX
OTIBITOB (Pa3yIoKEeHHE MEPOKCH]Ia BOJIOPOAA B IPUCYTCTBUU KaTaJIN3aTopa, ONpeesieHue Cpebl PACTBOPOB BELIECTB C TOMOIIBI0 YHUBEPCATHHOI O
MH/IMKATOpa, PeaKkMi HOHHOTo 0OMeHa), MPOBeIeHNE MPAKTUUYEeCKOi paboTh! «BiusHUe pa3IuUHbIX (AaKTOPOB HA CKOPOCTh XUMUYECKOH peaKkiium».

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUAM XMMHUYECKUX PEAKLUH, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM TOHATHUS «MACCOBast
JI0JISL BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsi. [Tonoxxenne nemeramioB B [lepuoaudeckoit cucteme xumudeckux 3meMenToB 1. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. Du3nyeckne CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoa, cephl, pocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAIUIOB (TaJIOTEHOB, Cepbl, a30Ta, ¢hocdopa, yriaepoia U KpeMHHUS) U UX COeTMHEHUN (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Mertamnst. [Tonoxxenue metaminos B [leproaudeckoii cucteme xumudeckux snnemeHToB J. 1. MenaeneeBa. OCOOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000J0YeK aTOMOB MeTa/uioB. O01ue ¢puznueckre cBoiicTBa MeTaioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Psil HAllPsHDKEHUN
METaJLJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPHM, KAJIWH, KAJIBIIMI, MarHU{, aTFOMAHAN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.



OO6mmue criocoObI MoTy4YeHus: MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHUKE.

DKCIEepUMEHTATbHBIC METO/IbI U3yUEHHUS BEIIECTB M KX MPEBPAIICHHUI: U3YYCHHE KOJIEKIINH «MeTasulbl ¥ CIUTaBbl», 00pa3IioB HEMETAILIOB,
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4, HAOIIOICHHUE U ONMCAHUE IEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOICHCTBUE THIPOKCH A
QTFOMUHHUSI C PACTBOPAMH KHUCJIOT U IIEIOYEH, KaYECTBEHHBIE PEaKIIMY Ha KATHOHBI METAJIJIOB).

Pacuérhnie 3amaun.

PacuéTer Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUN
BEIIECTB, pacuéThl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB IMEET MPUMECH.

XuMHuA 4 KH3Hb

Ponp xumun B 00ecrieueHUH IK0JI0OTHYECKOM, SHEPreTHUECKON 1 MUILEBON 0€30aCHOCTH, Pa3BUTUU MeAULMHBL. [IoHATHE 0 HayuyHBIX METOJaxX
[IO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUH.

ITpencraBienus o0 OOIMX HAYYHBIX IPUHIUIIAX IPOMBIIUIEHHOTO MOJY4YEeHUs BaXKHEHIIINX BEIECTB.

UYenoBek B MUpPE BELIECTB U MATEPHAJIOB: BaXKHEHUILINE CTPOUTEIIbHBIE MaTEpHaibl, KOHCTPYKIIMOHHbIE MaTEpPHUAJIbl, KPACKHU, CTEKIIO, KEPAMHUKa,
MaTepHalbl AJIs 3JIEKTPOHUKH, HAHOMAaTepHallbl, OpPraHMYECKHe U MUHEpaJIbHbIE YA0OPEHHUS.
XuMUs U 30pOBBE UEIOBEKA: MpaBUila UCII0JIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, IpaBuiia 0€30IaCHOI0 UCII0JIb30BaHUS IPENapaToB ObITOBOM
XMMHUU B IIOBCEIHEBHON JKU3HH.

Me:xknpeameTHbie CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBS3€H PpU U3ydeHUH oOLIel U HeopraHndeckoi Xxumuu B 11 kinacce oCyIiecTBiIsIeTCsl 4epe3 UCI0Ib30BaHUEe KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATHH, SBISIOMIMXCSI CHCTEMHBIMU JJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01re ecTecTBEHHO-HAYUYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, AaHAJIN3, CUHTE3, KJIacCUPUKaIus, IEPUOTUIHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICIMPOBAaHKE, U3MEPEHHE, SIBJICHUE.

®u3nka: MaTepusi, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUIl YPOBEHbD,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3NYECKHe BETMUUHBI U €MHULBI UX U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opranusM, 3KocucremMa, ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIEHHOCTb, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTENIBHBIX MaTEPUAIIOB, CEIbCKOX03IHCTBEHHOE
MIPOU3BO/ICTBO, HUILEBAs IPOMBIIIUIEHHOCTD, (papMalieBTHYECKasi IPOMBIIIIIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKUX MPENapaToB, IPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOT UH.

3. [lnannpyembie pe3yJibTaThl 0CBOEHHSI Y4eOHOI0 MpeaMera
JIn4HOCTHBIE Pe3yJIbTAThI:
B cooTBeTcTBUM C CHCTEMHO-AESATENBHOCTHBIM MOJAXOJOM B CTPYKTYpE JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUs» Ha
YpOBHE CpeHEro 00111ero 00pa30BaHus BbIIEICHBI CIEAYIONINE COCTABISAIONINE:
OCO3HaHHE OOY4YaIOIUMHUCS POCCHUCKON TpakIaHCKONW HWIACHTHUYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH H



CaMOOIIPEIEIICHUIO;

HaJIMYMe MOTUBALIUU K O0YYEHHIO;

[[EJICHANIPABICHHOE DPAa3BUTHE BHYTPCHHHUX YOEKICHWI ITUYHOCTH HA OCHOBE KJIIOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPaJULIAN
0a30BOIi HAyKN XUMUU;

TOTOBHOCTb M CIIOCOOHOCTB 06yqa101u1/1xc;1 PYKOBOJACTBOBATLCSA B cBOCH ACATCIIBHOCTH LECHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH,
MPUCYIIUMHU LEIOCTHONU CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJINYUC NIPABOCO3HAHUA JKOJIOTHUECKOM KYJBbTYPBI U CHHOCOOHOCTH CTaBUTH HCJI U CTPOUTD )KU3HCHHBIC ITJIaHBbI.

JIndHOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIbHOW JAESITEIbHOCTU B
COOTBCTCTBUH C TYMAHUCTUUCCKHMHU, COMUOKYJIBTYPHBIMU, NYXOBHO-HPAaBCTBCHHBIMU LCHHOCTAMU U UACAIIAMU pOCCHﬁCKOI‘O TpaXXJAaHCKOI'o
oOuiecTBa, IPUHITHIMU B OOIIECTBE HOPMAMU U MPaBUJIAMH MOBEACHUS, CIOCOOCTBYIONIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTUS U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH 06y11a101111/1xcs1.

JIn4HOCTHBIE PE3yibTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTpakaloT c(hOPMHPOBAHHOCTH OIBbITa MO3HABATEIBHON U MPAKTHUECKOM
JACATCIIbHOCTHU 06y11a}01111/1xc;[ 110 pajin3aliu NPUHATHIX B O6H1€CTBG LIGHHOCTGIZ, B TOM YHCJIC B HaCTHU.:

1) rpaxmaaHCcKOro BOCIHTAHUS:

0CO3HaHMS 00YYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHS K 3aKOHY U TPABOTIOPSIKY;

MPEACTABICHUS O COLMATIbHBIX HOPMax U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPHU CO3JaHUH yT-Ie6HI)IX IMPOCKTOB, PCIICHHUU yT-Ie6HI)IX N II03HaBaTCJIbHBIX
3a/1a4, BBINOJHEHUHU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHMSI, JJOTUKY M apryMEHThl JPYTMX MpPH aHaIM3€ Pa3IMYHBIX BUIOB yuyeOHOU
NEeATEIbHOCTH;

2) MaTpPHOTHYECKOTO BOCIIUTAHUSL:

LIEHHOCTHOT'O OTHOLICHUS K UCTOPUYECKOMY U HayYHOMY HACJIEIUIO OT€YECTBEHHON XUMUU;

YBaXXCHUS K ITPOLECCY TBOPUYECCTBA B o0OJactu TCOPHH U MPAKTHUYCCKOTO MPUMCHCHUSA XUMHUH, OCO3HAHUA TOTO, YTO JOCTUKCHHUA HAYKH
€CTh PE3yNbTaT JUIMTEIbHBIX HAOIIOIEHUH, KPOMOTIMBBIX HIKCIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U IPAKTUKOB;

UHTEepeca MU TI103HABAaTEJIbHBIX MOTHBOB B IOJIYYEHHUM M TOCIEIYIOLIEM aHalu3e HHPOPMALUUM O NEepPelOBBIX JOCTUKEHUSAX
COBPEMEHHOMN OTEYECTBEHHOW XUMUHU;

3) JyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMUS:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,;

CIOCOOHOCTH OLICHWBATh CUTYaIlH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH HA
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHHUBATh CBOE IOBEJEHUE U MOCTYIKM CBOMX TOBAPHUILEH C MO3ULUN HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HaHUE
ITOCJIEICTBUM 3THX MOCTYIIKOB;

4) dopMupOBaHHs KYJIbTYPhI 310POBbS:



MOHMMAaHUS IIEHHOCTEH 3J0pOBOTO M 0e30macHOro obpasa KU3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(DU3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

coOrOICHHSI TPaBUII 0€30IaCHOTO 00paIlleHus C BEMIECTBAMU B OBITY, TOBCEIHEBHOMN XKH3HU U B TPYJOBOU ACSITETLHOCTH;

MMOHUMAaHUS [ICHHOCTH MPABWJ WHIAWBUIYAIHHOTO U KOJUICKTUBHOT'O 0€301MacHOT0 TIOBEJACHHS B CHUTYAIUAX, YTPOXKAIOIINX 370POBBIO U
JKWU3HH JIFOICH;

OCO3HAHUS MOCJICICTBUI U HETIPUATHSI BPEIHBIX MPUBBIYCK (YITOTPEeOIECHUS aIKOTroJIsl, HAPKOTUKOB, KypeHHs);

5) TpymoBoro BocnuTaHus:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOW JEATEILHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUYECKOM U APYTHUX
BHUaX JIEITCIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 3aJ]1a4 COIMAILHON HANPaBJICHHOCTH (B paMKaX CBOEI0 Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY U3YYCHHIO MPOQECcCHii pa3IMuHOro pojia, B TOM YUCIIC HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUHN TI0
XHAMHUU;

YBOXCHHSI K TPYIY, JIIOJSIM TPyAa M pe3yJbTaTaM TPYAOBOH IESATEILHOCTH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIUBUAYATHHON
TpaekTopuu oOpa3oBaHus, Oyaymield npodeccun U peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 5KOJOrMYECKOro BOCIIUTAHM:

IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOMICHUS K TPUPO/JIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KH3HU HA 3eMIIe;

MMOHUMAaHHUS TJI00AJBHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM, BIHMSHUS SKOHOMHUYECKHX IPOIECCOB HA COCTOSHUE MPUPOIHON U
COLIMAJIBHOM CPEJIBL;

OCO3HaHUs HEOOXOUMOCTH UCTIOIB30BAHUS JOCTIKEHUN XUMUU I PEIICHUS BOIIPOCOB PAI[MOHAIBLHOTO MPUPOIONOIB30BaAHUS;

AKTUBHOTO HETIPUSATHS JCHCTBHIA, MPUHOCIIINX BPEJ OKPYKAIOMIEH MPUPOAHON cpeje, YMEHHUsS MPOTHO3WPOBATH HEOIArompUsTHBIC
HKOJIOTMUECKHE TTOCTEACTBUS MPEANPUHIMAEMBIX JEHCTBUI U MPEIOTBPALATh UX;

HaJIM4Ms Pa3BUTOTO 3KOJOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKOW KYJIbTYPbI, OIIBITA JEATEIbHOCTH SKOJOTUYECKON HAIPABICHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCS HMMH B IO3HABATENIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHOW INpPaKTHKE, CIIOCOOHOCTH M YMEHHUS AKTHBHO
MPOTHUBOCTOSATH UJICOJIOTHH XeMOpOOHH;

7) LEHHOCTH HAyIHOTO TTO3HAHMS:

c(OpMHPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKHY;

MOHUMAaHUS CIIEUU(PUKN XUMHUU KaK HayKd, OCO3HaHUA €€ pojiu B (POPMHUPOBAHUHU PALMOHAIBHOIO HAyYHOTO MBILIUICHHUS, CO3JaHUU
LEJIOCTHOTO IIPECTaBICHUS

00 OKpyXarolleM MHpe KaK O €IMHCTBE MPHUPOJbI M 4YeJIOBEeKa, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH W pelleHuu IpodiieM
COXpaHEHUs IIPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTH B 0CO00M 3HAUMMOCTH XMMMHU JUIsl COBPEMEHHOW LMBWIM3ALMU: B €€ TYMaHHUCTUYECKON HANpaBICHHOCTH U BaXXHOM
POJM B CO3/1aHUU HOBOM 0a3bl MaTepUAIbHONW KYJIbTYpbI, PEIIeHUH ITTOOANbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHs YEJIOBEUECTBA - CHIPHEBOH,



HHEPreTUYECKOM, MHIIEBOW M HKOJOTHYECKOM OE30MacHOCTH, B Pa3BUTHM MEIUIUHBI, OOECIEeYeHHM YCIOBUH YCHIEUIHOTO Tpyda M
HKOJIOTUYECKH KOM(POPTHOM KHU3HHU KaXKAO0I0 YiIeHa O0IEeCTBa;

€CTECTBEHHO-HAyYHON TIPAMOTHOCTU: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUSA, MWCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BATh IOJy4aeMble 3HAHMS Ul aHAIM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOLIEro MUPAa U MPOUCXOASIIUX B HEM
M3MEHEHHMH, YMEHHUsS JelaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (PAKTOB M MMEIOMIMXCS JAHHBIX C IEJbI0 TOJYyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIB30BaTh XUMUYECKHE 3HAHUS IS PELICHUS TPOOJIeM B PeaIbHbIX )KU3HEHHBIX CUTYAIUX;

UHTEepeca K IO3HAHUIO U HCCIEA0BATEIbCKOW JESITEIbHOCTH; TOTOBHOCTH U CIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHHUIO U
caM000pa30BaHMIO, K aKTUBHOMY ITOJIy4YEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTAM Tpy/Jia B pasInYHbIX chepax NpodhecCHOHAIbHON AeATENbHOCTH.

MertanpeaMeTHble pe3yJibTaThI:

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YI4eOHOTO TIpeameTa « XMMUs» Ha YPOBHE CPEAHET0 001Iero oopa3oBaHus BKIIOYAOT:

3HaYuUMBIe A7 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIONIMXCA MEXKIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayYHbIe MOHSATHS,
OTpaKAIKE [EJIOCTHOCTh HAYYHOW KApTHUHBI MHpa U CleNU(HUKY METOJOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIECTBO, SHEPTus, SBICHUE, MPOLIECC, CUCTeMa, HAy4HbIH (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, MCCIEIOBAaHUE,
Ha0II0IeHNE, M3MEPEHHUE, SKCTICPUMEHT U JIPYTHE);

yHHUBEpCalbHbIC yueOHbIe NeHCTBUs (TI03HABATENbHbBIE, KOMMYHUKATUBHBIC,

perynsTUBHBIC), o0ecneunBaroIire GopMupoBanue GyHKIIMOHATEHON TPAMOTHOCTH U COITMATTLHON KOMIIETEHITUN 00YyJarOIIXCsl;

CIOCOOHOCTh OOYYAIOIIMXCSl HCIONb30BaTh OCBOCHHBIE MEXIMCIUITUHAPHBIE, MHUPOBO33PEHYECKHE 3HAHHUS U YHHBEPCaJIbHBIC
y4eOHbIE JCHCTBUS B MO3HABATEIHLHOM U COIMATBHON MPaKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBJAJIEHUE YHHUBEPCAIbHBIMU Y4eOHBIMU T10O3HABATEIbHBIMH, KOMMYHHMKATHBHBIMU H
PEryIsSTUBHBIMU JIEHCTBUSIMHU.

OBnazneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6a30BbIe JIOrUYECKHE TEHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBATH IPOOIIEMy, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

OTIpENIeNATh 1ENH JEATeTbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHKEHUS, COOTHOCUTH PE3yJIbTaThl JIEATEIBHOCTH C
MOCTaBJIECHHBIMU 1IEJISIMU;

WCIIONB30BaTh TP OCBOCHMHM 3HAHUW TPHEMBI JIOTUYECKOTO MBIIUICHUS] - BBIJACHATh XapaKTepHbIE TPHU3HAKH TOHATHA U
yCTaHABIUBATh UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHS ISl OOBbSICHEHUS OTACIBHBIX (DaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIaCCHU(UKAIINHI BEIIECTB U XUMHUYECKUX PEaKIIHii;

yCTaHaBJIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTDH JIOTHYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, TIO AHAJOTHUH), BBISBIISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B



paccMaTpruBACMBbIX SABJICHUAX, (I)OpMy.HI/IpOBaTB BBIBOJbI 1 3aKJIIFOUYCHU A,
IIPUMEHATE B IIPOLECCE IIO3HAHUA, HCIIOJIB3YEMBIC B XHMMHHU CHMBOJHUYCCKHE (3HaKOBBI€) MOACIu, HpeO6paSOBI)IBaTB MOJACIBbHBIC

NPE/ICTABICHUS - XAMHYECKUAN 3HAK (CUMBOJI) AJIEMEHTA, XUMHUUECKas popMysia, ypaBHEHHE XUMHYCCKOW PEaKIMy - TIPU PEHICHUH y4eOHBIX
I03HABATENIbHBIX M NPAKTUYECKUX 3a1a4, NPMMEHATh HA3BaHHBIE MOJEIBHBIC IPEICTABICHUS IS BBIABICHHMS XaPaKTEPHBIX MPU3HAKOB
HU3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuI/If/'I.

2) 6a30BbIE MCCIIEIOBATEILCKUE JEHCTBYSA:

BJIaACTb OCHOBAMH MCTOJOB HAYYHOI'O IMO3HAHUWA BCHICCTB U XUMHYCCKUX peaKL[I/Ii/'I, Q)OpMyHHpOBaTL e U 3aJadu HUCCICAO0BaHUA,
HCIIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOATEIBLHO C(OPMYIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI JUIS
(bopMHUpPOBaHUs TUIIOTE3HI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;

BIAJIETh HABBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHHMSA U IIPOBEACHUS YYEHHYECKHX DKCIIEPHMEHTOB, COBEPLICHCTBOBATh YMEHHs
HaOJIIOaTh 3a XOJOM IIPOIECCA, CAMOCTOSTEIRHO IIPOTHO3UPOBATE €ro Pe3ysbTar, (pOPMYIHMPOBATh 00OOIIEHHUS U BBIBOJBI OTHOCUTEIEHO
JIOCTOBEPHOCTH PE3y/ILTATOB UCCIEN0BAHUS, COCTABIATH 000CHOBAHHBIN OTYET O MPOIEIaHHOM paboTe;

NpUOOpPETaTh OMBIT YYCHHUYSCKON HCCIICIOBATEIILCKOW W TPOSKTHOH JESTeNbHOCTH, HPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEILHOMY TIOUCKY METOJIOB PEIIEHHs] IPAKTUYECKUX 3224, IPUMEHEHHIO Pa3IUYHBIX METO/0B I03HAHUS.

3) pabora ¢ uadopmanueii:

OPHEHTHPOBATHCA B PA3IMYHBIX MCTOUYHHMKAX MH(OOPMALUU (HAy4HO-IIOMYJIApHAS JIATEPATypa XUMHYIECKOTO COEPKAHMUS, CIPABOYHBIE
nocobusi, pecypchl MHTepHeTa), aHAIM3UPOBAaTh WH(POPMAIMIO PA3IMYHBIX BUAOB M (DOPM MpEACTaBICHUS, KPUTUYCCKH OIICHUBATH e
JIOCTOBEPHOCTb U HENPOTHBOPEUUBOCTH;

bopMyIHpOBaThH 3aMPOChl W MPUMEHSTh Pa3IHYHBIC METOJbI MPU TMOUCKE W O0TOOpe MH(POPMAIUH, HEOOXOAUMOW IS BBITOJTHEHUS
yueOHBIX 3224 ONPEAEIEHHOTO THIIA;

HpI/I06peTaTB OIIBIT UCITOJIB30BaAHUA I/IHq)OpMaHI/IOHHO'KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUH U PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSATENLHO BBIOUPATH ONTUMAIBHYIO (OPMY IIpeacTaBiIeHus HHGOpMauK (CXeMbl, TpadUKH, IHArPAMMBI, TaOIHIbL, PUCYHKH M
Apyrue);

WCIIOJB30BaTh HAayYHBIH S3bIK B KAueCTBE CPEACTBA IPH paboTe ¢ XMMHYECKOM HMH(OpPMALMEH: NMPUMEHATh MEXKIPEIMETHBIE
(pu3HUECKHE N MATEMATHYECKHUE) 3HAKK M CUMBOJIBI, (JOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY:;

HCIIOIB30BaTh U Pe0OPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPE/CTBA HATTISIHOCTH.

OBajieHKe yHUBEPCAIbHBIMI KOMMYHHUKATHBHBIME JIEHCTBHAMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI B XOJ€ JHUANOra W/WIH IUCKYCCHUH, BHICKA3bIBATh HJCH, (OPMYIHUPOBATH CBOH
IPEIIOKEHUS OTHOCUTENBHO BHIIOIHEHHUS TIPEIIOKEHHOM 3a1a9u;

BBICTYIIATh C MPE3EHTAaleil pe3ylbTaToOB MO3HABATENLHON JEATENBHOCTH, IIOJYYEHHBIX CAMOCTOATENHLHO MM COBMECTHO CO
CBEPCTHUKAMHM IIPU BHINOIHEHUM XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOH pabOThl 110 HCCIENOBAHUIO CBOMCTB H3YYaeMbIX BELIECTB,
peanu3anii yaeOHOro mpoekta u (GopMyIMpPOBaTh BHIBOBI M0 Pe3y/IbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTIACOBAHMS MO3UIIMHA B
X0Ji€ 00CYXkIECHHS U OOMEHA MHEHHSMHU.



OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUAMU: CAMOCTOSTEIbHO MIAHUPOBATH U OCYIIECTBISATH CBOIO MMO3HABATEIbHYIO
NeSITeNIbHOCTh, ONpenesas e€ LeNu U 3a/ladd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeularaeMblil allfOPUTM
JNCHCTBUI TIpH BBHIMOJHCHUH YYEOHBIX M HCCIIEIOBATEILCKUX 3a/ay, BEIOMpaTh HamOojee A((EKTHBHBIA CIIOCO0 MX PEIICHUS C y4ETOM
MIOJIyYEHUSI HOBBIX 3HAHUH O BEILIECTBAX U XUMMUYECKUX PEAKLUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JCSATEIHLHOCTH HAa OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

IIpeaMeTHbIe pe3yibTaThl:

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOTPaMMBI CpPeAHEro o0mero oOpa3oBaHUS MO XMMHHM Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha
o0ecrnieueHre NperMyIleCTBEHHO 00111e00pa30BaTeIbHON U OOHIEKYJIbTYpHOM MOATOTOBKM oOydaromuxcs. OHU BKIIIOYAIOT creuuduueckue ams
y4eOHOro mpeaMera «XUMUs» HAaydHbIC 3HAHHS, YMEHUS M CIOCOOBI JCWCTBHI MO OCBOCHUIO, HHTEPIPETAIMU U MPEOOpPA30BAHUIO 3HAHUHN, BHIIBI
NESITeIbHOCTH MO TMOJIyY€HHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YUEOHBIX M PEAbHBIX KU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
XUMUEH.

K konny o0yuenusi B 10 Kjacce npeiMeTHbIe Pe3YJIbTAThI 0CBOCHHA Kypca «OpraHnyeckas XUMHUD» 0TPAKAIOT:

c(OpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHYECKOM COCTaBIIOIIEH ECTECTBEHHO-HAy4YHOM KapTUHBI MHUpa, POJM XHMHHU B
MO3HAHUU ABJICHUI MPUPOJIBI,

B ()OPMUPOBAHUHU MBIIIUICHUS U KYJIbTYPhI THYHOCTH, €€ (YHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS IMPAKTUICCKIX
3a/1a4 U HKOJIOTMYecK 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHWMHMUYECKMX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIONINE TOHATHUS (XMMHUYECKHUH SJIEMEHT, aToM,
ANEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaICHTHOCTh, AIEKTPOOTPUIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTypHas Gopmyna (pa3BEpHyTas
Y COKpaI€HHasi), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIIEpOAHBINA CKENeT, (YHKIIMOHATbHAS TPYIINa, PaJAuKail, U30MEpHs, U30MEPHI,
TOMOJIOTUYECKUM psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ M a30TCOJAEPIKAIIME COEAMHEHHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCTMHEHMUS);

TEOpHUU U 3aKOHBI (TEOPHsI CTPOCHUS OpraHnyeckux BemecTB A.M. byTiepoBa, 3aK0H cOXpaHEHHS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUU,

MHUPOBO33PEHUYECKUE 3HAHUSA, JIe)KAIlME B OCHOBE MOHUMAHUS MIPUUYMHHOCTA M CUCTEMHOCTH XMMHUECKUX SBIEHUH, (DaKTOIOTHYECKUe
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUU U O€30MaCHOM HCIOJIb30BAHUU BOXKHEUIIMX OPTaHMYECKUX BEHIECTB B OBITY U MPAKTUUYECKOUN
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIC NPHU3HAKK TOHATUN, YCTAaHABIMBAThH HMX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME IMOHATHS MPU ONTUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHMYECKUX COSAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI MCTIOIB30BaTh XMMHUYECKYIO CUMBOJIUKY ISl COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHoN) (HOpMyNn OpPraHMYECKUX BEIIECTB M YPAaBHEHUH XUMHUYECKHX PEaKIHMi, M3rOTaBIMBATh MOJIEIH MOJEKYN OpPraHWYecKUX
BEIECTB ISl ULTIOCTPAIIUHA UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpPMHUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAIC)KHOCTh M3YUYEHHBIX OPTraHMYECKHX BEIIECTB IO WX COCTaBY M CTPOCHHIO K
omnpeneaéHHOMY KJIacCy/TpyIie COeAWHEHUN (YyraeBOAOPOMABI, KHCIOPOJ U a30TCOACpIKAIUE COCIUHECHHS, BBICOKOMOJEKYIISIPHBIC




COCIMHEHUS ), 1aBaTh UM Ha3BaHus 10 cucteMarndeckoir HomeHkinatype (IUPAC), a Taxke NprBOANUTH TPUBHAIBHBIC HA3BAHHS OTACIBHBIX
OpPraHUYeCKUX BEUIECTB (STWJIEH, NMPONWIEH, ALETUJIEH, TUJICHIVIMKONb, TIMLEPHUH, (eHos, (OopMabAerujl, alueTaabAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAst KHCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBASI KHCIIOTA, TIF0K03a, PPYKTO3a, Kpaxmall, LEeJUII0I03a, TIIUIKH);

c(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUYECKOM CBA3M B OPIraHUYECKUX COEAMHEHMSIX (OJMHApHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHSTh MOJOXEHHUS TEOPHH CTPOCHMS OpraHmveckux BemectB A.M. BytnepoBa miast oObscHEHHS
3aBMCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHUE CBOMCTBA THUIHMYHBIX NPEICTaBUTEICH
pasIMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (MeTaH, 3TaH, 3TWIEH, NPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, Gensodn,
METaHOJI, 3TaHOJI, STHJICHTJINKOIb, TIUIEPHUH, (EHOI, aleTaableru], MypaBbUHAs M YKCYCHash KHCJIOTHI, TJIOK03a, Kpaxmai, LEeJJIII03a,
aMMHOYKCYCHasl KUCJIOTa), WIJIIOCTPUPOBATh IT'€HETHUYECKYIO CBSI3b MEX1Yy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMUYECKHUX PEAKIMH C
MCTIOJIB30BAHUEM CTPYKTYPHBIX (HhOpMYyI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh MCTOYHUKHU YIJIEBOJOPOJHOIO ChIPbs (HE(PTh, NPUPOAHBIM a3, yrois), cnocoObl UX
nepepadOTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB IEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM YPaBHEHUSAM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOIO
BELIECTBA UJIM MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKIun);

c(OpPMHPOBAHHOCTh YMEHHMH BIJIaZIETh CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOAAX HAYYHOIO MO3HAHMS, UCIOJIb3YEMBIX B XUMHUHU IpPU
M3YYEHUH BEUIECTB M XWMHUYECKUX SBICHHU (HAONIOJCHHUE, HW3MEpPEHHE, JKCIIEPHUMEHT, MOJCIMPOBAHUE), HCIIONb30BaTh CHUCTEMHBIC
XUMHMYECKHUE 3HAHUSA [Vl IPUHATHS PEILICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

c(hOopMUPOBAHHOCTHh YMEHHUN COOJIIOIaTh MPABHJIA MTOJIH30BAHUS XUMUUYECKON

MOCYI0OM M J1a00paTOpHBIM 00OPYAOBaHHEM, a TaK)Ke MpaBUia OOpAIleHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMHU IO
BBITMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHMPOBATh M BBINOJHATh XUMHUECKUH SKCHEPUMEHT (MpeBpallleHUs OPraHUYeCKUX BEIIECTB IPH
HarpeBaHuM, IMOJIyY€HUE STWIEHA U H3yYEHUE €ro CBOWCTB, KaUeCTBEHHBIE PEAKIIMM OPraHWYECKUX BEIIECTB, JIEHATypalus OeJIKOB Mpu
HarpeBaHUM, IIBETHbIE pEaKIMM OEJIKOB) B COOTBETCTBUHM C MpaBWJIaMH TEXHHKH O€30MacHOCTM HpU OOpalleHHMHM C BelIeCTBAaMU U
71a00paTOPHBIM 000PYJOBaHHEM, IPEICTABIATh PE3yJIbTaThl XMMHUECKOTO dKCIIEpUMEHTa B (JOpME 3alucu ypaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIU3UPOBATH XUMHUYECKYI0 HH(OpMaLMIO, TNOJYy4yaeMyl M3 pPa3sHbIX HCTOYHHKOB
(cpencTtBa MaccoBoil nHpopmaruu, IHTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiia SKOJIOTUYECKH 1EIeCO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOM NIE€ATEIHHOCTH B
LEJISIX COXPAaHEHMs] CBOErO 3J0POBbsl M OKPY)KAIOIIEH NPUPOAHOM Cpeabl, OCO3HABAaTh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ornpeeNéHHBIX OPraHMYECKUX BEIeCTB, MOHMMas cMblca nokazatens [1/IK (mpenenbHO 10mycTHMOM KOHIIEHTpAlMK ), TOSACHATh Ha IIpUMepax
CHOCOOBI YMEHBIIEHUS U IPEJOTBPAILLICHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M YEJI0BEKa;

Ui 00y4YaroluXCcsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NMPUMEHATh 3HaAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX



MO3HAHUS BEIIECTB U XUMUYCCKUX SIBIICHUM;
JUISL CIIETIBIX U CIAO0OBUASALIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh peibeHO TOUeUHYI0 cucTemy obOo3HaueHuit JI. Bpains s
3aMUCH XUMHYECKHUX (HOpMYIL.

K xoH1y o0yuenus B 11 Kjacce mpeaMeTHbIE Pe3VJbTAThl 0CBOeHHs Kypca «OQ01as 1 HeopraHuuyeckas XuMHs 0TPAXKAIOT:

chopMHPOBaHHOCTh MPEACTABICHUI O XUMUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUH B ITO3HAHUU
SIBIICHUH TPUPOJIBI, B OPMUPOBAHUHU MBIIUICHUS U KYIbTYpPhI JIMYHOCTH, €€ (YHKIMOHAIHLHONH IPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHus
HPAKTUYECKHX 33/1a4 ¥ IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO ¥ IPUPOJHON Cpee;

BJIAACHUC CHUCTEMOM XUMHUYECKHUX 3HaHPII>i, KOTOpas BKIIIOYACT: OCHOBOITIOJIAraroue mOHATHA (XI/IMI/I‘-ICCKI/II\/'I 3JIEMEHT, aTOM, U30TOIl, S-,
p-, Cl- a1ekTpoHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIH OOBEM, BaJICHTHOCTb, JJICKTPOOTPHLATEIBHOCTh, CTEICHBb
OKUCJICHUs, XHUMHUYCCKasad CBiI3b (KOBaHeHTHa?I, HOHHAas1, MCTalllIM4YECKad, BOIIOpOI[Ha?I), KpUCTAJJINYCCKaA peHIéTKa, TUIIBI XUMHWYCCKUX
peaximii, pacTBOP, 3JICKTPOIUTHI, HEICKTPOIUTHI, JICKTPOIUTHYECKAS TUCCOLMAIIMS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHYECKON
peaKInu, XUMHUYECKOE PAaBHOBECHUE);

TEOPUH U 3aKOHBI (TEOPHs JIEKTPOIUTHUYCCKOW AMCCcOoLManuy, nepuoandeckuii 3akon .M. MenzeneeBa, 3aKOH COXpaHEHHS MacChl
BCIICCTB, 3aKOH COXpaHCHHA W MNPCBPAlICHUA OSHCPruu HIpHU XHUMHUYCCKHUX peaKHI/IFIX), 3aKOHOMCPHOCTH, CUMBOJIMUECKHH SI3BIK XHUMHU,
MHPOBO33PCHYCCKHE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUs MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOIOTHYECKUE
CBEJICHUS O CBOWMCTBAX, COCTABE, MOJyUYCHHH M OE30MIaCHOM HCIOJIB30BAHUN BAKHEHUIITNX HEOPTaHWYECKUX BEHIECTB B OBITY M MPAKTUUECKOM
NeATEeIBHOCTH YEIIOBEKA,;

C(bOpMI/IpOBaHHOCTI) YMeHI/II\/'I BBIABJIATE XapPaKTCPHBIC IIPHU3HAKU HOH$ITI/II>’I, YCTaHaBJIMBAaTb HMX B3aWMMOCBA3b, HCIOJIbB30BATh
COOTBETCTBYIOIINE MOHSTHUS MTPU OMMCAHUH HEOPTAaHUYECKHUX BEIECTB U MX MPEBPAICHUIA;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BATh XUMUYECKYIO CUMBOJIUKY

At cocTaBiieHUs: (JOPMYJT BEIIECTB M YPABHEHUI XUMUYECKHX peakiuii, cucrematnyeckyto HoMmeHknarypy (IIPAC) u TpuBuanbHbie
Ha3BaHUWA OTACIBbHBIX HCOPraHWYCCKHUX BCHICCTB (yraprII‘/'I ras, er'IeKHCJ'IBIfI ra3, aMMHakx, rameénas HU3BECTH, HeramiéHas HU3BECTH, ITUTHEBAS
co/ia, TUPHT U JIPyTHE);

C(bOpMI/IpOBaHHOCTI) yMCHI/IfI OMpeACIIAATh BAJICHTHOCTD W CTCIICHb OKHCJIICHHA XUMHYCCKUX J3JICMCHTOB B COCAMHCHUAX PaA3JIUMYIHOIO
cocTaBa, BHJ XHMHYECKOH CBs3M (KOBAJICHTHAsl, MOHHAs, METAIMYECKas, BOAOPO/HAS) B COCIMHEHHUSX, TUI KPUCTAIMYCCKON PEIIETKH
KOHKPETHOTO BCHICCTBA (aTOMHafI, MOJICKYJIsIpHasd, HWOHHAas, MeTaJ'IJ'IH‘-IeCKafI), XapakTep Cpeabl B BOAHBIX paCTBOpax HCOPraHUYCCKHX
COE€IUHEHMI;

CCbOpMI/IpOBaHHOCTB YMCHI/Ifl YCTaHAaBJIMBATh MNPUHAAJICIKHOCTE HEOPTraHHMYCCKUX BCHICCTB II0O HUX COCTAaBYy K OHpeHeHéHHOMy
KJ1accy/TpyIie CoeJuHeHU (TIPOCThIe

BE€HIICCTBA - METAJIJIBI 1 HEMETAJIJIbI, OKCHUJbI, OCHOBaHU, KHUCJIOTHI, aM(i)OTepHI)Ie TUAPOKCHUBI, COJ'II/I);

cOpMHPOBAHHOCTE yMEHHUH pAcKpbIBATH CMBICI MepHoauueckoro 3akona J[.M. MenjgeneeBa W JEMOHCTPHUPOBATH €ro
CUCTEMAaTU3HPYIOILYIO, OOBSICHUTENbHYIO U MPOTHOCTUYECKYIO (PYHKIINH;



c()OPMUPOBAHHOCTh yYMEHHI XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX OJJIEMEHTOB 1-4 mepuomoB
[Teproanyeckoit cucTteMbl XuMHUeckux dyeMeHToB J[.J. MenaeneeBa, HCHONB3ysl MNOHATHS «S-, p-, 0-3JIEKTPOHHBIE OpPOHUTAINY,
(QHEPreTUYECKHE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHCHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COCJAMHCHUN MO MEpHOJaM H
rpynnam I[lepuoaunueckoil cuctembl XxuMuieckux seMenToB .M. Menpeneena;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMHCHIBATH) OOIME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKHUX BEIISCTB Pa3IMYHBIX
KJIACCOB, TMOJATBEPKJaTh CYIIECTBOBAaHHE TI'E€HETUYECKOW CBA3M MEXJIy HEOpPraHM4YeCKMMH BEIIECTBAMU C IIOMOINBIO YpaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKHE pEaKLIUn

M0 Pa3JIMYHBIM IPU3HAKAM (YUCITY U COCTaBY pearupyromux BEIECTB, TEIJIOBOMY

3¢ dexTy peakiuu, U3MEHEHUIO CTENIEHEH OKUCICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKUH, YIaCTHUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTaBIIATh YPaBHEHMsI PEAKIUN Pa3TUYHBIX THUIIOB, IOJIHBIE W COKPANICHHBIC YpPaBHEHHUS pEaKIUil
MOHHOT'O 00MEHA, YUUTHIBasl YCIOBHSI, IPU KOTOPBIX 3TH PEaKIUU UAYT A0 KOHIA;

c(hopMUPOBAHHOCTH YMEHUH MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE

KauyeCTBEHHBIN COCTAB Pa3IUYHBIX HEOPraHMYECKHUX BEUIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO

BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEACTBOM COCTABIEHUS AIEKTPOHHOTO OajaHca 3TUX PEaKInii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaklMy OT Pa3iINuHbIX (PaKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUS

B 3aBHCHMOCTH OT BHEIIHETo Bo3eicTBus (npuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpHU30BaTh XUMHUYECKHE IMPOIECCHI, JEXKAIIUEe B OCHOBE IMPOMBINIJIEHHOTO TOJYYEHUSI CEPHOI
KHCIIOTBI, aMMHaKa, a Takke CQOPMHUPOBAHHOCTh TMpEACTaBIEHUN 00 OOIMX HAayYHBIX MPHUHIMIAX W HKOJOTMUYECKUX MpodiemMax
XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MTPOBOAUTH BHIYHCICHUS C UCTIOJIB30BAHUEM MOHATHUS «MacCOBasi JOJIS BEIIECTBA B PACTBOPE», 00BbEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHUUECKUX PEAKIIMIX, MacChl BEIIECTBA WU 00BEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WK 00bEMY
OJTHOTO M3 YYacTBYIOIUX B PEAKIIMU BEILIECTB, TEIIOBOTO 3 (eKTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, MIPEBPALICHUS
Y COXpPaHEHUS SHEPTHH;

c(OpPMHUPOBAHHOCTh YMEHUH COOII0/IaTh MpaBUiia MOJH30BAHUS XUMHUYECKOW TMOCYNOM U 1a00paTOpHBIM OOOPYIOBAaHHMEM, a TaKKe
MpaBujia oOOpalIeHus C BENIECTBAMHU B COOTBETCTBUU C HHCTPYKIMSAMH IO BHIMOJTHEHUIO TAOOPATOPHBIX XUMHUECKHX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMONHITH XUMHYECKHA SKCIEPUMEHT (pa3loKEeHUE TMEepOKCHAA BOAOpOJa B
MIPUCYTCTBUHU KaTaln3aTopa, OINPEACIICHHE CPEeIbl PACTBOPOB BEIIECTB C IMOMOIIBI YHHUBEPCAIBHOTO HWHAWKATOPA, BIWSHHUE Pa3IMYHBIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKIINH, PEaKI[M HOHHOTO 0OMEHa, KaYeCTBEHHBIE PEeaKIIMK Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, PEIICHHUE dKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «Metamie» u «HemeTramibl») B COOTBETCTBUM C TIpaBUJIAMU TEXHUKU



0€30MacHOCTH IpU OOpaIleHUH C BEIECTBAMHU M JIA0OPATOPHBIM 00OPYAOBAHUEM, IPEACTABIATh PE3YIbTAaThl XUMHUECKOTO HKCIIEPUMEHTA B
(dbopMe 3anucu ypaBHEHUI COOTBETCTBYIOIUX PEAKIMNA U (POPMYJINPOBATh BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(OPMAITHIO, TOTy4yaeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBa
MaccoBOi KOMMyHUKauu, lHTepHeT U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIIOJIATh MpaBHJIa YKOJOTHUECKH 11e7IeCO00pa3HOro MOBEACHHUS B OBITY M TPYJOBOM JIEATEIBHOCTH B
LEISIX COXPAHEHWS CBOETO 3J0pPOBBbS U OKPYXAIOUIEH NPHUPOIHOM Cpelbl, OCO3HABATh OINACHOCTH BO3JCHCTBHUS HA JKHUBBIC OPraHU3MBI
OIpeIeIEHHBIX BEIIECTB, MOHUMAas cMbIci nokazatens [1JIK, nmoscHATs Ha npuMepax crnocoObl YMEHBIICHHUS U IPEJOTBPALICHUS UX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00yYaroIuXcs C OrPaHUMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS: YMEHHE NMPUMEHATh 3HAHUA 00 OCHOBHBIX JIOCTYITHBIX METO/aX
ITO3HAHUS BEIIECTB U XUMHUUYECKUX SIBIICHUN;

IUISL CIIETIBIX U CIIA0OBUASIINX OOYYaroIIMXCs: YMEHHE HCIOJBb30BAaTh PelbeHO TOUCUHYIO cucTeMy oOo3Hauenuid JI. Bpains mis
3aIMCH XUMHUYECKUX (OPMYIL.

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl CpeHero
NpoBePsSIEMOro
00111er0 00pa3oBaHUA
pe3yJabTara
1 TeopeTnueckre OCHOBBI OPraHUYECKOW XUMHH
ChopmupoBaHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTABISAIONICH €CTECTBEHHOHAy4YHOH KapTHHBI MHUPA,
11 POl XMMHUHU B IO3HAHUU SIBJICHUM HPHUPOIbI, B (HOPMUPOBAHMM MBIIUIEHUS U KYJbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM [UIsl pElIeHUs MPAaKTUYECKUX 3a7ad M HIKOJIOTMYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0OPOBBIO U TIPUPOTHOM cpelie
Brnagenune cucTeMOl XWMHYECKHX 3HAHWHM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIIME TOHATHSA (MOJICKYJIa,
12 BaJICHTHOCTh, JJIEKTPOOTPUIIATEIHPHOCTh, CTEIEHb OKHCJICHHsS, XUMHYECKas CBSI3b, MOIIb, MOIIpHAas Macca,
MOJIIpHBI  00BEM, YIJIEPOMHBIN CKeneT, (YHKIUMOHANbHAS TpyNNa, paaudKal, HW30MEepHs, HN30MEpHI,
TOMOJIOTHYECKUN PSIJI, TOMOJIOTH, YTJICBOIOPOJIBI, KUCIOPOI- M a30TCOACPIKAIIUE COCTUHCHHS, ONOIOTHICCKU




aKTHUBHBbIC  BemlecTBa  (YIJIEBOABI, JKUpBL, O€nKW), MOHOMEp, TOJHMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHbI (TEOpUS XUMHYECKOI'O CTPOEHHUS OPraHUYECKUX
BemiecTB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH, (DAKTOIOTMYECKHE CBEIECHUS O
CBOMWCTBAX, COCTaBe, MOJyYCHUH U O€3011aCHOM HCIIOJIb30BAaHUH Ba)KHEHIINX HEOPraHUYECKUX U OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOU IEATEILHOCTH YEJIOBEKA

13

C(i)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XApPaKTCPHBIC IPU3HAKH HOHﬂTHﬁ, YCTaHAaBJIMBATb UX B3aMMOCBA3b,
HCIIOJIb30BATh COOTBCTCTBYIOUIMUC IMOHATHA IPHU OIMMCAHUH COCTaBa, CTPOCHUA U HpeBpaI_L[eHI/If/’I OPraHn4CCKUuX

COE€IUHEHUN

14

c(OPMUPOBAHHOCTh YMECHHM HCIOJIB30BaTh XUMHYECKYIO CHMBOJUKY JUISI COCTABIICHUS MOJICKYJISPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOU, COKpamIEHHOW) (OpMysT OpraHMYECKUX BEIIECTB W YPABHEHUN XUMHYECKUX
peakluii, U3roTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEUIECTB Ui WJUTFOCTPAlMM MX XMUMHYECKOrOo U

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopmupoBaHHOCTh YMEHHI YCTaHABIMBATH MPUHAAJIC)KHOCTh M3YUYEHHBIX OPraHMYECKHUX BEIIECTB IO HX
COCTaBy U CTPOGHHUIO K ONpeNeN€HHOMY Kiaccy (Tpymie) coeiuHeHUW (yriaeBOJOpOIbI, KUCIOPOI U
a30TCOJICPXKAIINE  COCIUHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUs), JaBaThb WM  Ha3BaHUA IO

cucremarnyeckoit HomeHknarype (IUPAC)

1.5

CpopMUpPOBAHHOCTH YMEHUS ONPENIETSATh BUABl XUMHUYECKON CBSI3U B OPraHMYECKUX COCTMHEHUSX (OJIMHAPHBIE

U KpaTHbIE)

1.6

CpopMUpPOBAHHOCTh YMEHHUS TPUMEHSTH: TOJOXKEHUS TEOPUH CTPOCHMSI OpraHMYecKux BemecTB A.M.
bytnepoBa /s 0OBsICHEHUS! 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH COXPaHECHHS

MacCChI BEIICCTB

Vr JICBOJOPOABI. KHCJ’IOpOI[COIle)KaH.II/IC n a30TCoACpIKAIINC OpTraHHU4YCCKUC COCOAMHCHUS.

BLICOKOMOJ'ICKyJBIpHLIC COCOAUHCHU

2.1

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MNPUBOAUTHL TPUBHUAJIILHBIC HAa3BAHUSA OTACIIbHBIX OPraHUYCCKHUX BCILICCTB (3TI/IJ'ICH,




MPONMIEH, alleTUIICH, YTUJICHIJIUKOIb, TIHIEPHH, (eHOI, (POpMaNIbIETH I, alleTaIbACT U, MypaBbHHAS KUCIIOTA,
YKCYCHasi KUCIJIOTa, OJICMHOBAas KHCIIOTA, CTEapHHOBAsl KUCIOTA, TIIIOK03a, (hPYyKTO3a, Kpaxmal, IeJUII0JI03a,

TJTAIIVH)

2.2

ChopmupoBaHHOCTE YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHHE, (DU3MYECKHE M XUMHUYECKHE CBOWCTBA
TUMMYHBIX TPEICTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHWYECKHMX BEIIECTB (METaH, dTaH, ATHJICH, IMPOITHUJICH,
aneTuieH, Oyraauen-1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, ATAHOJI, STHJICHIJIMKOJb, TJIMIEPUH, (PEHOII,

alleTalbJern]], MypaBbHHasi U YKCYCHasl KMCJIOTBI, [JIF0K03a, KpaxMaJl, LeJUII0J103a, aMUHOYKCYCHasl KUCII0Ta)

2.3

C(bOpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH I'CHCTUYCCKYHO CBs3b MCKAY TUIIHMYHBIMH IMPEACTABUTCIIIMU
PAa3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB YPABHCHUAMU COOTBCTCTBYIOIIMUX XWMHYCCKUX peaKum”I C

MCTIOJIB30BAHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO CBHIPhs (HE(DTH, MPUPOTHBIN Ta3,

yToJib), CIOCOOBI UX NEPEepabOTKU U MPAKTUUECKOE IPUMEHEHHE MTPOIYKTOB I1epepabOTKU

XUMUA U KU3HB. PacuéTrl

3.1

CpopMUpOBAaHHOCT, YMEHUHW BIIAJIETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX METOJAaX HAYYHOTO IIO3HAHMS,
UCTONB3YEMBIX B XHMHUM TpPHU HW3YYCHHHM BEUIECTB M XHUMHUYECKHUX SBJICHHUN (HaOmOaeHHe, U3MepeHHe,
AKCIIEPUMEHT, MOJAETUPOBaHNE), HCIOIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS ISl TPUHATUS PEIIeHUN B

KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHUEM

3.2

CchopMupoBaHHOCTh yYMEHHUH COOJIOAATh MpaBHJa IOJI30BAHUS XMMHUYECKOH MOCYyA0i M J1abopaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBwia oOpallleHuss C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUSMHU IO

BBITIOJIHEHHUTO na60paT0pH51x XUMHUYCECKHUX OIIBITOB

3.3

ChopmupoBaHHOCTh YMEHHI IUIAHUPOBATh M BBHINOJHATH XMMHYECKHH OJKCHEpUMEHT (IpeBpalleHus
OpraHWYECKHX BEUIECTB NP HATPEBAHWH, IOJYyYEHHE OSTHJIEHA W HM3Y4YEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peaKkIMu OpraHMYeCKHUX BEIEeCTB, JACHATypalus OENKOB NpH HarpeBaHUM, IBETHHIE pEaKkIUH OENKOB) B

COOTBCTCTBUU C IIpaBUJIaMHU TCXHUKU 0e30IMacHOCTH npu O6paIJ_ICHI/II/I C BCIICCTBAMU H J'Ia60paTOpHBIM




000pyZOBaHUEM; TPEICTABIATh PE3YJIbTaThl XHMHYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH

COOTBETCTBYIOIIUX pEaKni U (OPMYyTUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3YyJIhTaTOB

ChopMUpOBaHHOCTH YMEHHH TNPOBOJAWTH BBIYMCICHUS 110 XMMHUYECKMM YpaBHEHUSAM (Macchl, 00BEMa,

3.4 KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIU MPOJYKTA PEAKIIMHU 110 U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIMN)
35 ChopMupoBaHHOCTh YMEHHH KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpPMANHIO, IMOIyYaeMyl U3
' pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBOi HHGopMaluu, cetb IHTEpHET U Ipyrue)
ChopmupoBaHHOCTE YMEHHH COONIOAATH MpaBUiIa IKOJOTUYCCKH IEIecOo00pa3HOro MOBENEHUS B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LEJISIX COXPAaHEHUS CBOErO 3/I0POBbSl U OKpYXKarOUIEHd MPUPOIHON Cpenbl,
3.6 OCO3HaBaTh ONACHOCTbh BO3JEHCTBUS HA JKHUBbIE OPraHW3Mbl ONPEAEIEHHBIX OPIrAaHMYECKUX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK (mpemenpHO n0omycTUMONM KOHLIEHTpAlMM), MHOSICHATH HAa IMPUMEPAxX CHOCOObBI
YMEHBIIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS HA OPTraHU3M YE€JIOBEKa
11 KJIACC
Kon . .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pPa30BaTe/IbHOM NMPOrPaMMbl CpeIHero o0mero
NPOBEPAEMOro obpazopanus
pe3yJabTara
1 TeopeTryeckue OCHOBBI XUMUH
Brnagenue cuctemoil XMMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE MOHATUS (XMMHYECKUN DJIEMEHT,
aToM, O3JICKTPOHHas 000Jiouka aroma, S-, p-, O-3IeKTpOHHBIE OpOHWTAIM aTOMOB, WOH, MOJICKYJa, BaJCHTHOCT,
11 ANEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCIEHHUS, XUMHUYecKass CBSI3b, MOJb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM,

KpucTtajllindecKas peméTKa, THIIbI XHUMHUYCCKUX peaKL[I/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-BOCCT&HOBHTCJ’IBHHG, 9K30- n

OHAOTCPMHUYCCKUEC, PpCaKOWHU HWOHHOTO O6M€Ha), pacTBOp, OBJICKTPOJIHTHEI, HEIJICKTPOIUTEI, JSJICKTPOJIUTHICCKAA




aucconunanus, OKHUCIIHUTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTH XUMHUYECKOU pCaku, XUMHUYCCKOC paBHOBeCI/Ie); TCOpHUU U
3aKOHBI (TEOpHs DIEKTPONIUTHYECKON nucconumanuu, [lepmonuueckuit 3akon .M. MenneneeBa, 3aKoH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHMHH, (AKTOJIOIMYECKHUE CBEICHHUS O CBOWCTBaxX, COCTaBe,
MoJiyueHUn M Oe30macHOM HCIOJb30BaHUU BAXKHEWINIUX HEOPraHUYECKHUX BEIIeCTB B OBITY U MPaKTHYECKOM

ACATCIIBHOCTH 4YCJIOBCKA

ChopmupoBaHHOCTh YMEHHUI BBISABISTH XapaKTEpHbIE NPU3HAKUM U B3aUMOCBSI3b WU3YUYCHHBIX MOHATUN, MPUMEHSTbH

COOTBCTCTBYIOIIUEC IIOHATUSA IIPpU OIMMCAHHUU CTPOCHUA U CBOMCTB HCOPraHNMYCCKUX BCHICCTB U HX HpeBpameHHﬁ;

12 BBISIBIISITL B3aMMOCBSA3L XUMHYECKUX 3HAHUM C IOHATUSIMHU U NpeaACTaBICHHUAMU OPYIrux CCTCCTBCHHOHAYYHBIX
MPEIMETOB
1 3 Bna[[eHHe OCHOBHBIMH MCTOAAMU HAYYHOI'0 ITO3HAHUA BCIICCTB U XUMHYCCKUX SIBIICHUU (Ha6JIIOIIeHI/Ie, HU3MCEPCHHC,
' IKCIEPUMEHT, MOJICITUPOBAHNUE)
C(l)OpMI/IpOBaHHOCTI) YMGHI/Ifl OIPCACIIATh BAJICHTHOCTb U CTCIICHDL OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX
1.4 Pa3IMYHOTO COCTaBa, BUJI XMMUYCCKOM CBSI3U (KOBAJICHTHASI, MOHHAS, METAJUTMYECKAsl, BOJIOPOJIHAS) B COCIMHCHHSIX,, THUIT
KPUCTAJUTNYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYJISIpHAs!, MOHHAS, METAJTHYECKA )
1.5 CdopmupoBaHHOCTH YMEHUI OMPEAEIATh XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUN
ChopmupoBaHHOCTh YMEHUS KJIACCU(PUIIMPOBATE XUMUYECKHE PEAKIMH MO0 Pa3INYHbIM MpHU3HAKaM (YUCITy U COCTaBY
1.6 pearupyonux BeIIeCTB, TEIIOBOMY 3(PQeKTy peakuuu, U3MEHEHUIO CTETEeHEH OKHUCIIEHHUS AJIEMEHTOB, 0OpaTUMOCTU
peakIny, y9acTHIO KaTajln3aTopa)
17 CpopMHUpPOBAaHHOCTh YMEHHI COCTaBIISATh YPABHEHHUS PEAKIMA PA3IMYHBIX THIIOB, MOJHBIE U COKPAIIEHHBIC YPAaBHEHUS
. peaxkuuii HFOHHOTO OOMEHa, YUUThIBasi YCIOBUS, IPU KOTOPBIX ATH peaKlMy UAYT J0 KOHLA
CpopMHUpPOBAaHHOCT, yYMEHUH TPOBOJUTH PEAKIMH, TOJATBEPXKIAIONINE KAYEeCTBEHHBIH COCTaB  Pa3IUYHBIX
1.8 HEOPraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX pPAacTBOpax
HEOPTaHMYECKUX BEIIECTB
1.9 CpopMHUpPOBAaHHOCT, YMEHHI PpPACKpBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA IOCPEICTBOM




COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIii

1.10

CchopMupoBaHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIUU OT Pa3IMUHBIX (PAKTOPOB

1.11

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OOBSACHATH XapakTep CMCUICHUA XUMHUYCCKOI'0O PaBHOBECHA B 3aBUCHMMOCTHU OT BHCIIHETO

BozaeiictBus (mpunuun Jle [larense)

OO01mmas 1 HeopraHUYecKask XUMHUS

2.1

CdopmupoBaHHOCTh YMEHUN packpbiBaTh cMbica [leproauueckoro 3akona JI.M. MenneneeBa u 1eMOHCTPUPOBAThH €T0

CHCTEMaTU3HPYIOITYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

CchopMupoBaHHOCTb YMEHUI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX 3JI€MEHTOB 1—4 meprooB
[Mepuoanyeckoii cucrembl xuMudeckux anmementoB [I.M. MenpeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-2JIEKTPOHHBIC
opOUTaNN», «IHEPTETHYECKUE YPOBHNY, OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX

CO@I[I/IHGHI/Iﬁ 110 IepuoiaM " rpymniam HepnonnquKoﬁ CHUCTEMbI XUMHNYCCKHX 3JICMCHTOB III/I Menpneneena

2.3

CpopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3W MEXAY HEOPTraHMUYECKHMMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.4

ChopmupoBaHHOCTh yMEHUW YCTaHABIMBATh MPHHAJICKHOCTh HEOPTaHMUYECKHUX BEIIeCTB IO MX COCTaBy K
onpeneaéHHOMY Kiaccy (TpyIie) COeIWHEHUM (MPOCThIE BEMIECTBA — METAUIBI U HEMETAJLIbl, OKCHIbI, OCHOBAHUS,

KHCIIOTBI, aM(OTEpHbIE THIPOKCUIBI, COIIH)

2.5

CdopmrpoBaHHOCTHh YMEHUI UCIOIB30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBIEHMs (POPMYJI BEIIECTB M ypaBHEHUI
XUMHUECKUX peakuui, cucremarndeckyro HomeHkinarypy (IUPAC) wu TpuBuaibHble Ha3BaHUA OTAEIBHBIX
HEOPTraHMYECKUX BEIIECTB (YrapHbI ras, yriaeKuciblii ra3, aMMuUak, rameéHas U3BeCTb, HeraméHas U3BeCTh, TUThEBAs

coJia, MUPUT U JPYTHE)

2.6

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ XapaKTCPU30BaATh (OHI/ICBIBaTB) 06].].[1/[6 XMMHYECKHE CBOMCTBA HCOPTraHNYCCKUX BCIICCTB
Pa3JIMIHBIX KJIACCOB, IMOATBCPKAATH CYHICCTBOBAHHC T€HETUYECKOM CBSI3HU MCKAY HCOPTaHNMYCCKHMMHU BCIICCTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHHI)’I




2.7

CchopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBITOTHATH XUMHUYECKHUI SKCIIEPUMEHT (Pa3fioKeHHE MEPOKCHIa BOIOPOIa
B NPUCYTCTBUU KaTajau3aTopa, ONpPEAE]CHUE CPEJbl PACTBOPOB BEIIECTB C IOMOIIbIO YHHBEPCAIBHOI'O HWHIUKATOPA,
BIIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKON PEAKIIMH, PEAKIIMU HOHHOTO OOMEHa, KayeCTBEHHbIE PEAKLIUU
Ha cyabdar-, KapOoHAaT- U XJOPHUJ-aHUOHbBI, HA KaTHOH aMMOHHs, PELICHHE 3KCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«Metamibl» u «HemeTambl») B COOTBETCTBHH C MPaBHJIAMH TEXHUKU 0€30MMaCHOCTH MPHU OOpallleHHH C BEUIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM; MPEACTABIATh PE3YyIbTaThl XMMUYECKOTO SKCIIEPHUMEHTa B (pOopMe 3aluCH ypaBHEHHUN

COOTBETCTBYIOIIUX peakUuid U (OpMYyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTE yMEHHI COOIOAATh TMPaBWJIA TIOJB30BAaHUS XHMHUYCCKOW TMOCYAOH U JIaOOpPaTOpPHBIM
o0opynoBaHueM, a Tak)Ke MpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSMH IO BBIMOJTHEHUIO

J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ XapaKTEpHU30BaTb XHUMHYCCKHEC IIPOLCCCHI, JICKAIME B OCHOBC IIPOMBIINIJICHHOTO
MMOJIYYCHU cepHoﬁ KHCJIOTBI, aMMHaKa, a TaKXKC C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 O6H_II/IX HAYYHBIX NPUHOUIIAX U

OKOJIOTHYCCKHX HpO6H€MaX XUMHYCCKOIro IMpoOru3BOACTBA

XUMUA U KU3HB. PacuéTrl

3.1

CchopMupoBaHHOCTH MPEACTABICHUN 0 XUMHUYECKOM COCTABISIONIEH €CTECTBEHHOHAyYHON KapTHHBI MHpa, POJIM XUMUU
B TO3HAaHUM SBJICHUW MNPUPOAbl, B (OPMUPOBAHMM MBILUIEHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOJMMOI JUIsl pelieHus] MPAaKTHYECKUX 3a/1a4 U 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOILIEHUS K CBOEMY

3J10pOBbIO U PUPOIHOM Cpeie

3.2

ChopmMHupoBaHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XMMMUYECKYI0 HH(QOpPMAIUIO, IOJY4aeMyK M3 pa3HbIX

HCTOYHHUKOB (CpeI[CTBa MAacCOBOM KOMMYHHKAIIUH, CCTh I/IHTepHeT n )IpyTI/IC)

3.3

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6JIIO,Z[aTB mpaBujia 3KOJIOTUYCCKU uenec006pa3Hor0 IIOBCACHUSA B 6BITy u prI[OBOﬁ

JEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAOIIEH PUPOTHON CPEIbI

3.4

Oco3HaBaTh OMACHOCTH BO3ACHUCTBHUS Ha >KUBBIC OpraHu3MbI OHpCHGHéHHLIX BCIICCTB, ITOHHMMAasA CMBICJI ITOKa3aTCIIAd

HI[K, MOACHATH Ha IpUMEpax CITOCOOBI YMCHBIICHUA U NPCAOTBPAILICHUA HX BPEAHOI'O BO3ACHUCTBUS Ha OpraHnu3mM




YCJIO0BCKa

3.5

CchopMupOBaHHOCTb yMEHUH IPOBOAUTH BBIUMCIEHUS C MCIOJIB30BAaHMEM IIOHATHSI «MaccoBas Jo0Jid BeIlecTBa B
pacTtBope», OOBEMHBIX OTHOLICHMH Ta30B NPU XHMHYECKHUX PEaKIMsIX, Macchl BEIIECTBA WM 00BEMa ra3oB IO
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKLIUU BEIIECTB, TEIJIOBOTO

3(1)(1)CKT8, P€aKiii Ha OCHOBE 3aKOHOB COXPAaHCHUS MaCChl BEMICCTB, IPEBpAlICHUSA U COXPAaHCHUA SOHEPTIUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Teopernueckre OCHOBBI OPraHUYECKON XUMHUHU
11 [Ipeamer oprannueckoil XuMuU: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYEHHE B MOJIYYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus
' CTPOEHHUs OpraHnueckux coearHeHu A.M. bytnepoBa, €€ OCHOBHBIE MOJ0KEHUS
12 CtpykrypHble QOpPMYIBl OpraHMYECKUX BemecTB. I'omomnorus, u3omepusi. XUMHUUYECKasi CBSA3b B OPraHUYECKHX COCTUHEHHSIX —
' OJIMHApHBIE U KpaTHbIE cBs3U. [IpeacTaBnenme o kiaccuuKauy OpraHuaeckKix BellecTB
13 Homenknarypa opraHuueckux COCIUHEHHH (CUCTeMaTU4yecKasi) U TPUBUAIbHBIC Ha3BaHUS BAKHEHUIINX MPEACTaBUTEIECH KIIACCOB
' OPraHUYECKUX BEILECTB
2 VIieBogopoIbI
51 ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUU psla. MeTaH W dTaH — MPOCTEUIINE MPEICTABUTENM AKAHOB: (U3UUECKUE U
' XUMHUYECKHUE CBOMCTBA (peaklMK 3aMEIICHUsI U TOPEHUS ), HAX0XKACHUE B IPUPOJIE, NTOTYyUEHUE U IPUMEHEHUE
ATIKEHBI: COCTaB M CTPOEHUE, TOMOJIIOTUYECKUH Psii. DTUIICH U MPOMIICH — MPOCTEHIINE MPEICTABUTENN AIKCHOB: (PU3NYECKUE U
2.2 XUMUYECKHAE CBOMCTBA (PEaKIMU THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATAIINH, OKACICHUS U TOJUMEPHU3AINN), TIOTyUYEeHUE U
MPUMEHEHUE




2.3

Anxanuensl: Oyraguen-1,3 u MetmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA (peakiys MOJMMEPH3AINM).

ITonyyeHue CHHTETUYECKOIO KaydyyKa U PE3UHBI

2.4

AJIKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOIMYECKUM psill. ALETUIEH — INPOCTEHIINN NpeACTaBUTENb aJIKUHOB: COCTAB,
cTpoeHue, GU3NYECKUe U XUMHUYECKHUE CBOICTBA (peaKIy TUAPUPOBAHHUS, TAIOTEHUPOBAHMS, TUAPATALINN, TOPEHUS), TIOTYIECHUE

" IPpUMCHCHUEC

2.5

Apensl. beHzon: cocraB, crpoeHue, GU3NYECKUE U XUMHYECKHE CBOMCTBA (PEaKINK raJIOTCHUPOBAHMS M HUTPOBAHMUS ), TOJTYICHUE
u npuMeHeHue. Tomyoi: cocraB, cTpoeHUe, PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakIMy raJlorTeHUPOBAHUS U HUTPOBAHUSA),
MOJIyYeHUe U NpuMeHeHue. TOKCHYHOCTh apeHOoB. ['eHeTnueckas CBsI3b MEK/y YIJI€BOJAOPOIaMHU, TPUHAUICKAIIUMHU K Pa3JIMYHbIM

KJj1accaM

2.6

[Ipupoanbie HCTOUHUKH yTieBoAopoaoB. [Ipupoanslit ra3 u nomytHsie HedTsAHbIE Ta3pl. HedTh u e€ npoucxoxaenue. CrnocoOsl
nepepaboTku He(pTH: MeperoHka, KPeKUHT (TEPMUYECKHN, KaTaluTU4ecKuil), mupoiu3. IlpomykTsl mepepa®oTtku HedTH, HX

IIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 NpoIyKThl €ro nepepaboTku

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHUs

3.1

[IpenenbHble OIHOATOMHBIE CIUPTHI. MEeTaHOM U 3TaHOJI: CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKuu C aKTUBHBIMU
MeTajulaMH, TaJOreHOBOJIOpOJaMH, TOpEeHHEe), NMpUMeHeHHe. BoaopoaHble CBS3M MeXay MoJieKyJaMu couptoB. J[leiicTBue
METaHOJIa U 3TaHOJa Ha OpraHu3M dYejloBeKa. MHOTr0aTOMHbIE CIMPTHI. DTHIEHIIHUKOIb U TVIMLEPUH: CTpOeHUe, (GU3NYecKue U
XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU METaJUIaMM, KadeCTBEHHAs pPEaKIUs Ha MHOTOATOMHBIE CIIHMPTHI).

JlelictBue Ha opranusm 4desioBeka. [[puMeHeHne riavuepuHa U STUICHTJIMKOJIS

3.2

@DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NUYEeCKHe U XUMHUecKHe cBoiicTBa. TokcuuHOCTh eHona. [Ipumenenue denona

3.3

AJ'II))IGFI/II[I)I N KETOHBI. CDOpMaJ'II)I[GFI/II[, aneTajabACruj: CTPpOCHUC, (1)I/IBI/I'~I€CKI/I€ 1 XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA H

BOCCTAHOBJICHHA, KAHCCTBCHHBIC peaKHI/II/I), MOJIY4YCHUEC U TPUMEHCHUC

3.4

OAHOOCHOBHBIE TpeJiebHbIE KapOOHOBBIE KUCIOThL. MypaBbHHASI U YKCYCHAsl KUCIOTHI: CTPOEHHUE, (PU3NYECKUE U XUMHUYECKHE
CBOIcTBa (CBOMCTBA, OOIIME JIJIS KJlacca KUCIOT, peaklys 3TepupUKaIluu), MoIy4eHne U npuMeHeHre. CTeapuHoBast M OJIEMHOBAs

KHCJOTBI KaK NPCACTABUTCIIN BBICIIUX Kap6OHOBBIX KHCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIeicTBue




35 CrnoxHbie 3(pUpbl KaK TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbX 3¢upoB. Kupel. ['uaponus xupos. [IpumeHenue
' XKUpOB. buosiornyeckas poJib )KUPOB
VYrieBoasl: cocTaB, KiIacCH(pHUKAIMA YrieBOAOB (MOHO-, OU- M ToJHcaxapuabl). [JI0Ko3a — MpocTeHImuii MOHOCaxapuu:
OCOOCHHOCTH CTPOSHUSI MOJICKYJIbI, (PH3NYECKIe U XUMUYECKHE CBOMCTBA (B3auMmoelictBue ¢ ruapokcunom meau(Il), okucnenue
3.6 aMMHauHbIM pacTBOpoM okcuja cepebpa(l), BoccraHOBIIeHUE, OpOXKEHHE TIIOKO3bI), HAXOXKIACHHE B IpHUpOJe, MPUMEHEHUE,
ouosnorudeckass poib. PorocuHre3. PpykTo3a Kak H30Mep IMIIOKO3bl. Kpaxman W 1euirono3a Kak HPUPOIHBIE MOJUMEPHI.
Crpoenue kpaxmaiia U Heuioio3bl. Gu3nueckne 1 XMMUUECKHE CBOMCTBA Kpaxmaiia (THApPOJIN3, KaueCTBEHHAs PEeaKIus ¢ HOJI0M)
4 A3oTcoaepikalume OpraHn4eCcKue COeAMHEHUS
41 AMUHOKHUCIIOTH Kak aM(OoTepHbIe opraHndeckue coequHeHus. Ou3nueckue U XMMHUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha IpUMepe
' rmnuHa). bruonornueckoe 3HaueHre aMMHOKUCIOT. [lenTuast
4 benku kak mpupoHbIe BEHICOKOMOJIEKYISIpHBIE coeiMHEeHUA. [IlepBruHas, BTOpUYHAS U TPETUYHASI CTPYKTYpa O€IKOB. XUMUYECKUE
' CBOMCTBa OCJIKOB: THAPOJIN3, ICHATYPAIlHs, KAYECTBEHHBIE PEAKIIMU Ha OCJIKU
3) BricokoMONIEKyISIpHBIE COEAMHEHUS
OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJICKYJISIPHBIX COCJIMHEHHI: MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO, CTEIEHb
5.1 MOJIMMEPU3AIIIU, CpeAHsss MoJieKysipHas wacca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJEKYISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS
59 DKCNEepUMEHTAITBHBIE METOIBI U3YUEHHUSI BEIIECTB U UX MPEBPAIEHUN: 03HAKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX
' BOJIOKOH, INIACTMAcCC, Kay4yyKoB. [loirydyeHrne CHHTETUYECKOro KayuyyKa U pe3UHbI
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 TeopeTryeckue OCHOBBI XUMUH




XuMHUYECKUH 3MIeMeHT. AToM. SIIpo aToMa, H30TOMBL. DJIEKTPOHHAS 000J0YKa. JHEPreTUIEeCKHEe YPOBHU, MOAYPOBHHU. ATOMHBIE

11 opbutanu, S-, p-, d-anemeHTbl. OCOOCHHOCTH pacIlpe/eNICHUs JICKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB IIEPBBIX YETBHIPEX
NepUOJIOB. DIEKTPOHHAs KOHPUTypalus aTOMOB
[lepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3nemeHToB /(.M. Menneneesa. CBsi3b nepuon4ecKoro 3akoHa U
12 [lepuonuueckoit cuctembl xumuueckux siemeHToB J[.MI. MengeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHUSI AaTOMOB.
' 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIOXHBIX BEILECTB IO TpyHIam M
nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTUH HAyKU
Crpoenue BeliecTBa. XUMHUYECKass CBsA3b. BHJbI XUMHYECKOM CBs3M (KOBaJCHTHAs HEIOJSApHAas U TMOJIApHAs, HOHHafi,
1.3 MeTaimnueckast). loHbl: kKaTHOHBI M aHMOHBL. MexaHn3Mbl 00pa3oBaHMsI KOBAJIECHTHOW XMMHUYECKOH CBSI3U (OOMEHHBIN U JOHOPHO-
aKLenTopHsbli). Bonopoanas cBs3b
14 BanenTtHocTh. DnexkTpoorpunareabHocTh. CTeneHb OKUCIECHUS
BemecTBa MOJNEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPHUCTAUIMYECKUX
15 peiérok. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIAa KpUcTaindeckon pem€rku. [lonarue o aucnepcHsix cuctemax. VictunHbie 1
KOJUIOMIHBIE pacTBOpBL. MaccoBast 10JIs BELIECTBA B pacTBOPE
1.6 Knaccudukanus Heoprannyecknx coenHeHnii. HomeHknatypa HeopraHn4eckux BeIleCcTB
17 Xumnueckas peakuus. Kinaccudukanus XuMHUECKUX peakUii B HEOPraHUYECKOH M OpraHnvyeckoil XMMHHU. 3aKOH COXpPaHEHHS
' MAacchl BEUIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUU ITPU XUMUYECKUX PEAKLIUAX
1.8 CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3lINYHbIX (PaKTOPOB
19 OOparumele peakiu. XuMU4eckoe paBHoBecue. MakTopbl, BIUSIONIME HA COCTOSIHME XMMHUYecKoro paBHoBecus. [Ipunuumn Jle
' [Tarense
1.10 OnexrponuTuyeckas nuccoruanus. CuibHble U cinadble eKTpouThl. Cpesia BOJHBIX pacTBOPOB BELIECTB: KHCasl, HEHTpaibHas,
' meno4yHas. Peakiiuu noHHOro oOMeHa
111 OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHU




2 Heopraunudeckast XuMust
Hemeramnsl. Tlonoxenne nemertamuioB B Ileproauueckoil cucreme XuMuueckux sneMeHToB .M. MennaeneeBa u 0COOCHHOCTH
2.1 cTpoenusi atoMoB. du3nyeckre CBOWCTBA HEMETAIIOB. AJUIOTPONHS HEMETAIOB (Ha MpHMEpe KHUCIOpoAa, cephl, dochopa u
yriiepoa)
99 XUMHUYECKHE CBOMCTBAa BaXHEHIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa, yriepona U KPeMHHUs) U UX COCIHHEHHUN
' (OKCHAOB, KUCIOPOJCOAEPKALINX KUCIIOT, BOLOPOIHBIX coelnHeHUi). [IpuMeHeHre Ba)KHEHIIINX HEMETAIUIOB U UX COEIUHEHUIN
Mertamnsl. [Tonoxenue metamioB B [lepuoandeckoit cucreme xumuueckux sneMentoB .M. Menneneera. OcoOEHHOCTH CTPOEHUS
2.3 JIEKTPOHHBIX 000J04YeK aToMOB MeTaioB. O6mue ¢uznyeckre cBoiicTBa MeTaioB. CiiaBbl METAJIOB. DJIEKTPOXUMHUUECKUI
P HANIPSDKEHUM METaJIOB
54 XUMHUECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATPHUil, Kalnui, KaJblUi, MarHuii, allOMUHUM, [IMHK, XpOM, JKe€JIe30, Me/lb) U UX
' coeauHeHuil. O61me crnocoOkl MosyyeHus: MeTajuioB. [IpumMeHeHne MeTalioB B ObITY M TEXHUKE
2.5 I'enernyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJlaccam
3 XuMUsI U )KU3HD
31 Ponp xumuu B oOecredeHHUH SKOJIOTHYECKOM, dHEpreTHYecKoM W MUIIEeBOM 0e30macHOCTH, pa3BUTHM MeAULMHBL IloHsATHE O
' Hay4HBbIX METO/IaX NIO3HAHNUS BEIIECTB U XUMUYECKUX PEaKLIUN
[IpencraBnenus 06 oOLUMX HAYYHBIX MPUHLUIAX TPOMBIIIICHHOTO MOJIY4YEeHUs Ba)KHEHIINX BellecTB. UeIoBeK B MUpE BEIIECTB U
3.2 MaTepHaloB: BaKHEHIINE CTPOUTEIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MATEpUaJIbl, KPACKH, CTEKJIO, KEPAMHKA, MaTEPHAIIBI [T
ANEKTPOHUKHU, HAHOMATepUabl, OpraHNYeCKUE U MUHEpaJIbHbIE YA00peHus
33 XuMHusi ¥ 370pOBbE YENOBEKa: MpaBHUJia MCIIOJIb30BaHMS JIEKAPCTBEHHBIX IPENapaToB, MpaBuiia 0€30MacHOTO HCIOJIb30BaHUS
' MpernapaToB OBITOBOM XUMHUH B MIOBCEHEBHON HKU3HU

4. TemaTu4eckoe IVIAHUPOBAHUE € YKa3aHHEM KOJIMYeCTBA YacOB, OTBOJUMBbIX HA OCBOEHHE KAK/A0i TeMbl y4eOHOr0 npeaMeTa u
BO3MO’KHOCTb MCII0JIb30BAHUA 110 3TOM TeMe JJIEKTPOHHBIX (HH(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBJSIOIIUXCH Y4eOHO-METOAHYECKUMU

MaTepuajiaMi, HCIOJIL3YyEMBbIMHA AJIS1 Oﬁy‘leﬂl/lﬂ U BOCITUTAHUSA PA3JTHYHBIX TPyl HO.]II)30BaTe.]1€I71, NpeacTaBJ¢HHbIMU B 3JIEKTPOHHOM



(mudgpoBoM) BHIe H peaM3yOIIMMH IHIakTHYecKkne Bo3MoxkHOcTH UKT, conep:kanue KOTOPBIX COOTBETCTBYeT 3aKOHOAATEJIbCTBY 00

o0pa3oBaHuM.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacoB DJIeKTPOHHbIE
Ne o/ HaumeHnoBaHue pa3jesnoB u TeM KonTpoabibie TpaxTiyeckue (uudposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebt
Paznen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCKOH XMMHUM
[Ipenmer opraHnyeckoi XMMUH.
1.1 Teopust CTpOCHHUSI OPraHUYECKUX 3 https://myschool.edu.ru/
coenuHeHuit A. M. Bytieposa
Htoro no pazgeny 3
Paznen 2. YriaeBoaopoasl
2.1 [IpenesbHbIC YIICBOIOPOIBI — ATKAHbI 2 https://myschool.edu.ru/
2.2 Henpenems Heie yriesonoposs:: 6 1 https://myschool.edu.ru/
QJIKEHBI, AJIKANCHBI, AIKHHBI
2.3 ApOoMaTHYEeCKHEe YTIEBOIOPO/IbI 2 https://myschool.edu.ru/
2.4 TpHpOAHbIC HCTOUHHKH 3 1 https://myschool.edu.ru/
YIJIEBOJIOPOJIOB U MX nepepaboTka
HWroro no paznery 13
Pa3nen 3. Kuciopoacoaep:aime opraHu4eckie coequHeHus
3.1 Cruptsl. DeHon 3 https://myschool.edu.ru/
3.2 éﬁf}’j{fgi‘f&)ﬁfo*“’BHe (HCOTEL 7 1 https:/myschool.edu.ru/
3.3 VraeBopl 3 1 https://myschool.edu.ru/
Hroro no pazmery 13
Pa3gen 4. AsoTcoaepikane OpraHndecKue coeIMHeHus!
4.1 AMuHBL. AMUHOKHUCIOTHI. Benku 3 https://myschool.edu.ru/
Hroro no pazneny 3
Pa3gen S. BeicOokOMOJIeKY/ISIPHBIC COCAHHEHHS
5.1 ITnactmaccsl. Kayayku. Bomoksa 2 https://myschool.edu.ru/



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598481896&usg=AOvVaw3b6pIXIEptBz6KkmA9Nou-
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598483575&usg=AOvVaw24mWCF2ts9h3TAPPB9oGVo
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598485621&usg=AOvVaw1Acst_MeW9nx_fGGY49fU_
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598491723&usg=AOvVaw2fkXHnOrez2eAgtfF_Ma7g
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598493688&usg=AOvVaw006TX0WvMv9VxjUcJkCJhE
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598495530&usg=AOvVaw0d01l__hEeTmYKb-l-vxa5
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598500538&usg=AOvVaw3LhvK2vh_SFNKDJjdNN3Ya
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598505413&usg=AOvVaw19WvUY5MPnDba4ougSo1-n

HWroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 34 2 2

[MNPOIT'PAMME
11 KJIACC

KosanyecTBo 4acoB
DJIeKTPOHHBIE (M (poBLIe)
Ne n/n| HaumeHoBaHue pa3aeioB U TeM NPOrpaMMbl Kourtpoabusie | IIpakTuueckue
Bceero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. Teoperuueckne 0CHOBbLI XMMUH
Crpoenue atoMoB. Ileproanueckuii 3aK0H U
1.1 IMeproanueckas cucTeMa XUMUIeckux smeMentos JI. 1. 3 bubmmoreka ITOK https://myschool.edu.ru/
MeHeneesa

1.2 Crpoenue BeniecTBa. MHOroo0pasue BEIecTB bubnunoreka I{OK https://myschool.edu.ru/
1.3 XHUMHUYCSCKIE PEAKITUH 6 1 1 bubmmoreka ITOK https://myschool.edu.ru/
HWrtoro no pa3zueny 13 bubnuoreka LIOK https://myschool.edu.ru/
Pa3znen 2. Heopranuyeckasi xXumusi
21 Mertamist bubmmoreka [TOK https://myschool.edu.ru/
2.2 Hewmeramns 1 bubmmoreka [TOK https://myschool.edu.ru/
2.3 CBsI3b HEOPraHMYECKUX U OPTaHMYECKHUX BEILIECTB bubmmoreka [{OK https://myschool.edu.ru/
HWrtoro no pazueny 17 bubnuoreka LIOK https://myschool.edu.ru/
Pasnen 3. Xumus u ’Ku3Hb
3.1 XUMHUSL U )KA3HB 4 bubmuoreka ITOK https://myschool.edu.ru/
Uroro no pazzeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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5. HOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB
HUcnoab3yembie
Ne KOHTPOH neYyaTHble 3JIeKTp0HHLIe Ill/l(l)pOBl,Ie
n/n Tewa ypoka Bcero bHbIE Ipakruyeckue Jlara msyseris MaTepHuasbl o0pasoBaTelibHbIE PeCypPChI
padoThI
padoTHhI (yueOHuk, PT,
AM)
Pa3gen 1. Pazaen 1. Teoperuyeckue 0CHOBBI OpraHuyeckoi xumum 3 yaca
1
https://lesson.academy-
content.myschool.edu.ru/lesson
Vue6uuk, M /a9f3d191-5ele-4e24-ac02-
[peaMeT opraHUvecKou efb16fa49f6a
XMMUH, e€ BOSHUKHOBCHHE,
pa3BUTHE U 3HAYCHHE
Teopust cTpoeHus VYuebuuk, IM https://lesson.academy-
OpraHUYeCKUX COCTUHEHHN 1 content.myschool.edu.ru/lesson
A. M. Bytiepoga, eé /c935a58c-ab0e-4¢59-9dcf-
OCHOBHBIE ITOJIOXKCHHS 20517ae4b52e
IIpencraBnenue o Yuebnuk, IM
KIaccupuKanuu
OPTaHIECkuX BEIECTs. https://lesson.academy-
Homenknarypa
(cucTematecKas) 1 1 content.myschool.edu.ru/lesson
[726ee099-e1a9-410f-b8be-
TPHUBHAJIbHBIC HA3BaHUS bach589aeadl
OpraHMYeCcKHX BEIIEeCTB e
BxoaHasi KOHTpOJIbHAs
pabora.
Pasnen 2. YraeBonopoas! 13 yacos
AJIKaHBI: COCTaB U VYuebnuk, IM https://lesson.academy-
CTpPOCHHE, TOMOJIOTHUCCKHU 1 content.myschool.edu.ru/lesson

piaAa

/258ddc06-ec23-473c-b3d7-
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https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1&sa=D&source=editors&ust=1700202598557546&usg=AOvVaw3Bu_bZJNfYJcU9XL4SU8xc
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1&sa=D&source=editors&ust=1700202598557546&usg=AOvVaw3Bu_bZJNfYJcU9XL4SU8xc
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1&sa=D&source=editors&ust=1700202598557546&usg=AOvVaw3Bu_bZJNfYJcU9XL4SU8xc
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02&sa=D&source=editors&ust=1700202598560045&usg=AOvVaw1GlSQlluan6KqVaXsITqI7
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02&sa=D&source=editors&ust=1700202598560045&usg=AOvVaw1GlSQlluan6KqVaXsITqI7
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02&sa=D&source=editors&ust=1700202598560045&usg=AOvVaw1GlSQlluan6KqVaXsITqI7

ed82fcaddd02

Vuebuuk, IM https://lesson.academy-
Mertan u 5TaH —

5 ocTelime content.myschool.edu.ru/lesson
Hpe Z :Hme o /9641927f-bbc8-44b9-b3ea-
TPE/ICTABHTCII ATKAHOB 81a2be75c47a

Vuebuuk, IM https://lesson.academy-
6 AJIKEHBI: COCTaB U content.myschool.edu.ru/lesson
CTpOCHHE, CBOMCTBA 14038171e-4158-4bd1-ae98-
18dc1cfh9399
Vuebuuk, IM https://lesson.academy-
3TI/IJ'IeH " MpONWJICH —

7 SO content.myschool.edu.ru/lesson

Hpe e it AkeHOR /05ab5925-bage-499e-840b-
pen : 70b5e8db71ae
Ipaxticckas paGota Ne 1. Vuebuuk, IM https://lessonﬁcalde(rjny- ;

8 . content.myschool.edu.ru/lesson

HBVHCHIE C1O CROHCTEY /53cd2379-2a45-43b1-9f67-
y 7ebcdaf03ce0

Anxanuensl. byragnen-1,3 Y4ebnuk, IM https:/lesson.academy-

1 MeTiiIOyTaaueH-1,3.

9 Homvaerme content.myschool.edu.ru/lesson

CHHTﬁquCKOFO AV I /6df23393-6f08-4b9f-ae01-
vy a983b95h854a

pe3uHbI

AJIKUHBI: COCTaB U Yy4ebnuk, IM hitps:/lesson.academy-

OCO6€HHOCTI/I CTpOCHUA,

10 . content.myschool.edu.ru/lesson
PR /05¢9a929-6741-4d7c-84b5-

IIETUJICH MMpOCTEUIINHN 009&92468356
peACTaBUTCIIb AJIKUHOB

1 BI)I'-II/ICJ'ICHI/IUSI 110 YPaBHEHUIO Yuebnuk, M https://myschool.edu.ru/
XUMHUYCCKOU PCAKIIUU

VYuebnuk, IM https://lesson.academy-
12 ApeHBbI: 6EH30JT U TOTYOIL. content.myschool.edu.ru/lesson
TOKCHYHOCTE apeHOB /d86d7d00-d5b4-491d-aded-
c3ddal9feef4
I'enetnyeckas cBs3b Yuebnuk, M
13 YIICBOJIOPOIOB, https://myschool.edu.ru/

MIPpUHAJICKAINUX K
Pa3JIMYHBIM KJ1acCaM
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https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399&sa=D&source=editors&ust=1700202598564237&usg=AOvVaw2kg6tKPaMi_TG2B4_xDS4s
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399&sa=D&source=editors&ust=1700202598564237&usg=AOvVaw2kg6tKPaMi_TG2B4_xDS4s
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https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399&sa=D&source=editors&ust=1700202598564237&usg=AOvVaw2kg6tKPaMi_TG2B4_xDS4s
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[TpupoHbIe HCTOYHUKH
YTJIEBOJJOPOJIOB:

Yuebnuk, IM

https://lesson.academy-
content.myschool.edu.ru/lesson

14 e L oo ¢ /99557a5¢-2221-4360-07b8-
. 983de535¢44d
MIPOAYKTHI €€ mepepadoTKu
IIpuponusie I/IC’I-"OllHI/IKI/I VYuebnuk, IM hitps:/lesson.academy-
YIJIEBOAOPOIOB:
15 OUDONHAIA 143 1 OMVIHbLE content.myschool.edu.ru/lesson
o q};ﬂﬁme e @Tz . /99557a5¢-2221-430-97h8-
. 983de535c44d
MPOAYKTHI €€ epepadoTKu
Vuebuuk, IM https://lesson.academy-
16 KonTponsHas paboTta 1mo 1 content.myschool.edu.ru/lesson
paszeny «YTIeBoaI0pOIbI» /6abf1680-4eb5-46f2-8eas-
44d63cccf518
Pasnen 3. Kucsiopoaconep:xkamue oprannieckue coeimHenus 13 yacos
Vuebuuk, IM https://lesson.academy-
IIpenensHbIEe OJHOATOMHEBIE

17 CIHDTLL METAHON H STAHON content.myschool.edu.ru/lesson

S, ' /5439¢18b-7440-4b6f-bf84-
AOpOR c04fa471694f
Vuebuuk, IM https://lesson.academy-

18 MHOTr0aTOMHBIE CITHPTHI: content.myschool.edu.ru/lesson

STUIICHTIIMKOIb U TIHICPHH /461aa9c8-c0ef-4827-a8e5-
d12a0bedc826
deHoI: CTpOeHUE VYuebuuk, IM https://lesson.academy-

19 MOJIEKYJIbI, PU3NIECKUE U content.myschool.edu.ru/lesson
XMMHYECKHE CBOUCTBA, /649883h8-7c5f-4f16-896e-
MpUMEHEHUE 10a2278b08f1

VYuebuuk, IM https://lesson.academy-

20 Anpaerupt: popMmalbaeri content.myschool.edu.ru/lesson

U aneTanbaerua. AneTos /8664b319-0ba3-4945-b076-
cb72e5858b90
OHOOCHOBHBIE VYuebnuk, IM https://lesson.academy-

21 npenenbHbIe KapOOHOBbIE content.myschool.edu.ru/lesson
KHCJIOTBI: MypaBbHHas U [b4feaa04-3438-4b57-a3ec-
YKCYCHast ba0f9fe63c0d

29 IMpaktryeckas pabora Ne 2. 1 VYuebnuk, IM https://lesson.academy-

«CmoiicTBa pacTBOpa

content.myschool.edu.ru/lesson
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YKCYCHON KHCIOTBD»

/9834d408-386d-444a-8de3-
7efba8b98cdb

CreapHHOBAs U OJICHHOBAS VueGuuk, IM https://lesson.academy-

23 KHCJIOTHI, KaK content.myschool.edu.ru/lesson
TPEICTABUTEIH BBICIIIAX [71ac43f2-a0d4-4945-a0eb-
KapOOHOBBIX KHUCJIOT 1e59cd5f4dof
MpbI1a Kak COJIM BBICIITHX Vuebnuk, JIM

24 KapOOHOBBIX KHCIIOT, HX https://myschool.edu.ru/
MOIOIIEE JEUCTBHE
CroxHbIe 2(UPBI KaK Yuebnuk, IM

25 NPOH3BOJILIC KAPGOHOBBIX https://myschool.edu.ru/
KHUCJOT. ' UIpoNn3 CIoAKHBIX * E—
3¢upoB
Kupsr: rugponus, VYuebnuk, IM

26 MpUMEHEHHE, https://myschool.edu.ru/
OMoIOrnYecKast poJib )KUPOB
VTIIeBoIbI: COCTaB, Yu4ebnuk, IM hitps://lesson.academy-
KIaccH(UKAITHSL.

27 Baskieiiie content.myschool.edu.ru/lesson
HDeICTABMTEN: MIOKO3a [709ce43a-deb6-4281-963b-

Pt ' ’ 01d2e212d4d0
¢bpykTo3a, caxaposa
VYuebuuk, IM https://lesson.academy-

28 Kpaxmain u nesnirono3a Kaxk content.myschool.edu.ru/lesson

MPUPO/THBIE OTUMEPHI /690fbb76-f94a-4f77-bbbe-
3d3ae748f716
KonrposnbHas pabora mo VYuebnuk, IM https://lesson.academy-

29 pasneny 1 content.myschool.edu.ru/lesson
«Kwuciopozacoaepxariune /66a7bd94-2bc5-4ec7-b7c7-
OpraHUYECKUe COCAMHEHUS 11893919d25a

Pa3nen 4. A3oTcomep:kanme oprannyecKue coeNnHeHus 3 yaca
Yuebnuk, IM https://lesson.academy-
30 AMWHBL: METWIAMHH U content.myschool.edu.ru/lesson
AHUJINH /0c608a59-4c69-4481-839%e-
9205f201b73e
AMMHOKHCITOTBI KaK VYuebnuk, IM https://lesson.academy-
31 amdoTepHbIe OpraHuyecKre content.myschool.edu.ru/lesson

COCOUHECHNA, UX

[c2f2f3d7-43d1-4873-ace0-
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OHOJIOTMYECKOE 3HAUCHUE. 78eca6009628
IlenTuapl
HTorosasi KOHTPOJIbHASA Vuebuuk, JIM https://lesson.academy-

3 pabora 3a kypc content.myschool.edu.ru/lesson
beimicit Kax npHpoAeIe 1 Jc2f2f3d7-43d1-4873-ace0-
BBICOKOMOJICKYJIIPHBIC
COeIMHEHNs 78eca6009628

Pa3gen 5. BoicokoMoJieKyIsipHbIe coeIMHeHUs 2 yaca
OCHOBHAIC TOHSTHS XHMUH Vuebuuk, IM https://lesson.academy-
content.myschool.edu.ru/lesson

33 BRICOKOMOTCIYAPHBIX ! /45b81dac-acha-440e-99e3-
COCAMHCHIH 14c3ba78050a
OcCHOBHBIE METOIBI CHHTE32 Yuebnuk, IM

34 BBICOKOMONICKYTAPHBIX 1 https://myschool.edu.ru/
coenudeHui. Ilmactmaccsi,

Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34 2 2
I10 TTPOI'PAMME
11 KJIACC
KoanuecTBo yacoB Hcnoabiyembie 5
Nen/n | Tema ypoxa Hdara e —, éIeKTPOHHbIe undposbIe
Beero KoHTpoabHbIe IIpakTHyeckue M3YUeHHS | \iarepuansl o0pa3oBaTeJbHbIE PeCYPChI
padoTsbl padoTsbl (yueduux, PT,
AM)
Paznen 1. TeopeTruueckue ocHOBBLI XuMuu 13 yacoB
1 XMMHYECKUH 37EMEHT. ATOM. 1 Bubmoreka [IOK
3H€KTpOHHaH KOH(I)I/IpraLU/ISI aTOMOB https://mvschool.edu.ru/
Ilepuonuueckuii 3axkon u [lepuognueckas
cHCTeMa XUMHYEeCKuX 3i1eMeHToB JI. K. bubnnoreka
2 1
Memnneneesa, UX CBS3b C COBPEMEHHON LHOK https://myschool.edu.ru/
TEOpHUEH CTPOCHHUS aTOMOB
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https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a&sa=D&source=editors&ust=1700202598617627&usg=AOvVaw1vj62LWtpv5M0fwUMjrd53
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a&sa=D&source=editors&ust=1700202598617627&usg=AOvVaw1vj62LWtpv5M0fwUMjrd53
https://www.google.com/url?q=https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a&sa=D&source=editors&ust=1700202598617627&usg=AOvVaw1vj62LWtpv5M0fwUMjrd53
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598620237&usg=AOvVaw0Lohpqx8dzIOtetA-V0vRy

3aKOHOMepHOCTI/I HW3MEHCHHUS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX
COCIUHEHUM 110 rpynmnam v nepuogam.

3 3HaueHue NepruoInIECKOro 3aKOHA U bubmrorexa
CHCTEMBI XMMHUYECKUX 31eMeHToB J[.11. HOK https://myschool.edu.ru/
MenneneeBa B pa3BUTHH HAYKH
BxomgHasi KOHTpoJIbHAsSI padoTa
CrpocHue BelecTBa. XUMHUIECKas CBA3b
4 eéTlP;M bI; MeXI:HI/ISMBI o0Opa3oBaHus ’ bubimorexa
fIRL, MCX P IHOK https://myschool.edu.ru/
KOBAJICHTHOH cBs3H. BomopoiHast cBs3b
BaneHTHOCTB. DIEKTPOOTPHIIATETHHOCTD.
Crenens okucneHus. Bemectsa bubnanorexa
5 .
MOJICKYJISIPHOTO U HEMOJIEKYIISIPHOTO LOK https://myschool.edu.ru/
CTPOCHUS
[onsATHE O TUCTIEPCHBIX CHCTEMaX.
6 WcTrHHEBIC U KOJUTOMTHBIE PACTBOPEI bubamorexa
' LOK https://myschool.edu.ru/
MaccoBast 1oJIsl BEIIECTBA B PACTBOPE
Knaccudukanus u HoMeHKIaTypa
7 HEOPTaHMYECKUX COCAMHCHHM. bubanoreka
[eHeTHYECKAs CBSA3b HEOPTaHUIECKHX LOK https://myschool.edu.ru/
BEIIIECTB, PA3JINYHBIX KITACCOB
Knaccugukarus XuMHIeCKIX peakIiii B
HEOPraHUYECKOM U OpraHMYeCKON XUMUU.
8 3aKOH COXpPaHEHUS] MaCChl BEIICCTR; bubmmorexa
’ LOK https://myschool.edu.ru/
3aKOH COXPAHEHUS U PEBPAIICHUS
SHEPIUH MPH XUMHYCCKUX PEAKITHIX
9 Cxkopoctb peakiuu. OOpaTumMblie bubnmorexa
peakiui. XUMUYEeCKOEe PAaBHOBECHE LHOK https://myschool.edu.ru/
IIpaxTrdeckas padora Ne 1. «Brousane
bubanoreka
10 pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh

XHMHUYCCKOM peaKkumn»

LHOK https://myschool.edu.ru/




DNeKTpoIUTHYECKas JUCCOLUALIMSL.
ITonsTue o BogopoaHoM nokasarene (pH)

Bubnuoreka

11 acTBOpa. Peakiinu HOHHOTO OOMEHa.
p p H LOK https://myschool.edu.ru/
I'unponu3 opranuyeckux u
HEOPraHWYECKUX BELLECTB
OKHUCIUTEIBHO-BOCCTAHOBHUTEIILHBIC
12 peaxmmu. [TorsiTe 06 AMeKTpom3e bubamorexa
: . LIOK https://myschool.edu.ru/
PacIuIaBoOB U pacTBOPOB COJIEH
13 KontponsHas pabora no pazaery 1
«TeopeTnyeckue OCHOBBI XUMUM
Pazpnen 2. Heopranuveckass xumus 17 yacos
Merannsl, UX TIOJI0KEHUE B
Ilepuonuueckoil cUCTEME XMMUYECKHUX
14 anemenToB JI. 1. MenneneeBa u Bubnmorexa
0COOEHHOCTH CTpOoeHuUs aToMoB. O61IHe IIOK https://myschool.edu.ru/
(huznvecKue CBOUCTBA
Metaiios. [Ipodopuentanus
CriaBbl METAJIOB. DJIEKTPOXUMHUUECKUI bubnuoreka
15 N .
PsII HATIPSDKEHU I METaIIOB LOK https://myschool.edu.ru/
XuMHUECKHE CBOMCTBA BaXKHEUIIINX
16 METaJJIOB (HATPUA, KaJiii, KalbIuit bubnnorexa
. Ui, ’ . LOK https://myschool.edu.ru/
MarHuii, aTFOMUHUI) U UX COCTUHEHUI
17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX bubnuoreka
COEVHEHHIM LOK https://myschool.edu.ru/
18 XUMHUYECKHE CBOMCTBA IIMHKA, KeJle3a U Bubinmoreka
UX COEAUHEHUM LOK https://myschool.edu.ru/
IIpaxTryeckas pabora Ne 2. "Pemenne
Bubinmoreka
19 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe 1

«Meramb»"

LIOK https://myschool.edu.ru/




HeMeTaJ’IJ’ILI, UX IIOJIOKCHUC B

20 [Tepuoanueckoil cucteme XUMUYECKUX Bubnuoreka
anemenToB JI. . Menneneesa u ILHOK https://myschool.edu.ru/
0COOCHHOCTH CTPOCHHUSI aTOMOB
®dusnuecKkue CBOMCTBA HEMETAILIOB.
21 AJOTpOnUsI HEMETAIOB (Ha MPUMEpe bubmorexa
IHOK https://myschool.edu.ru/
KHCJIOpo/a, cepsl, pocdopa u yriaepoaa)
XUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI Bubnauoreka
22 . .
1 UX COEIUHEHUN IHOK https://myschool.edu.ru/
Xumuueckue cBoiicTBa a3ora, pocodpa u Bubnauoreka
23 N )
HX COE€IMHEHMI IIOK https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA yriepoaa, Bubauoreka
24 . .
KPEMHHS ¥ UX COSTUHEHHI IIOK https://myschool.edu.ru/
IIpumeHeHne Ba)KHENIINX HEMETAJUIOB U Bubauoreka
25 N .
HUX COCIUHEHUMN IIOK https://myschool.edu.ru/
O000111IeHNE U CUCTEMATH3ALMS 3HAHUI
2 1o teMe «Hemeramis»y. BerauciieHus mo Bubnuoreka
YpPaBHEHHSIM XUMUYECKUX Peakiuii u LOK https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
IIpakTryeckas pabora Ne 3. «Perrenue
27 AKCIIEPUMEHTAIBLHBIX 3a7a4 10 TeMe Bubmorexa
" " LOK https://myschool.edu.ru/
Hewmerammer"»
Heoprannueckue u opranndeckue
28 KucinoTel. Heopranuueckue u
OpraHNYECKHe OCHOBaHUS
Am¢oTepHbIE HEOPTaHMYECKUE U
29 OpraHUYECKHEe COCTMHEHUSI. Bubnauoreka

I'eneTnyeckas CBsI3b HECOPTraHUYCCKUX 1
OPraHn4YCCKUX BEIIECTB

LIOK https://myschool.edu.ru/




30 KonTtpomnbHas pabora mo remam 1 Bubnnoreka
«MeTtamb» 1 «HeMeTais LOK https://myschool.edu.ru/
Paznen 3. Xumus u :ku3nb 4 yaca
Poip xuMuu B 00ecIieueHNHI
31 3KOJIOTUYECKOM, SHEPTeTUUECKON U 1 Bubnuoreka
MIUIIEBOM GE30MaCHOCTH, PA3BUTHH IHOK https://myschool.edu.ru/
M€ IULAHBI
| o 1
DHHLA P ya IIOK https://myschool.edu.ru/
BAOKHEMILNX BELECTB
33 YenoBeK B MUPE BEIIECTB U MAaTEPHATIOB 1 Bubmorexa
pe Betll P IIOK https://myschool.edu.ru/
34 XUMUS U 300POBbE YeJIOBEKA 1 Bubmorexa
AP LHOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 )
ITPOI'PAMME

6. YueOHO-MeTOoaqHYecKOe 00eceYeHus

Knacc | Neyueonuxa ¢ | Ilpeomem Asmopul yuebHuka U3z0amenvcmeo
@I1 yuebHukos
10 135451 Xumus Pynzutuc I'.E., ®enpaman O.T'. Mocksa.
KJIacC «IIpocsemenne»
11
KIIACC 1.3545.2




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE

487. 1.3.4.2. Xumust (y4eOHBIH MPEMET)
Or'AOY AI1O Ho 15
Xumus 10 YPOKH 110 "AxageMus ITpukas Ne | IIpukas Ne UIOHS
488. | 1.3.4.2.1. yaeOHOMY 10 = = | Her | Her | Her
KJ1acc " + | MuHnpocsemeHus 413 371 2028
npeaMery " Xumus "
Poccun roga
OI'AOY AI1O Ho 15
Xumus 11 ¥/ POk 110 "Akagemus IIpuka3z Ne | Ilpmka3z Ne HIOHS
489. | 1.3.4.2.2. yueOHOMY 11 - - | Her | Her | Her
KJ1acc " + | MuHmpocsemeHus 413 371 2028
npeaMery " Xumus "
Poccun roua
O0P "4 cnam EI'D.
Cpennee oOriee
oOpa3oBaHHe.
S cmam EI'D. YueOHbIN MOTYITH
Xumus 10 PELIEHUIO Mo 27
(Mozynb o TpyaHbIx 3agannii | AO MsnmatensctBo | 10- | Ilpukas Ne HIOJIA
490. | 1.34.23. PEILIEHUIO 1o yueOHOMY "IIpocBemenue" 11 413 Her | Eets | Her 2027
TPYIHBIX peIMeTy roya
3a/1ay4) "Xumus". 10-11
kiaccer”". AO
M3narenscTBO
"[IpocBenienne"
OO0P "Jlomamnue | AO UsparensctBo | 10- | Ilpuxas Ne Jo 27
491. | 1.3.4.2.4. JHomarnxue samamms, Cpesee "lMpocsemene” 1 413 Her | Her | Her | "
3a7[aHuUsl. ==
obree 2027



https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/

Xumus oOpa3oBaHue. roja
Xumusa", 10-11
kiaacc, AO
N3narenscTBO
"IIpocsenienue"
]‘“‘peHamep Tpenaxep "O0bnako Mo 27
Obaxo 3HaHuK". XuMUs 00O "®duzukoH [Ipuka3 Ne HIOJIS
492. | 1.3.4.25. 3HaHUM". 10 knrace, 000 TaG" 10 413 Her | Ects | Her 2027
Xumus. 10 " "
dusukon J1ad roaa
KJ1acc
I;peHaxcep Tpenaxep "Obnako Ho 27
Obaxo 3HaHui". XuUMHUsI 000 "duzukon [Tpuxa3 Ne HIOJIS
493. | 1.3.4.2.6. 3HaHUH". 11 knace, 000 TaG" 11 413 Her | Ectp | Her 2027
Xumus. 11 " "
dusukon J1ad roaa
KJ1acc
KoMmnnekcHbi
o0Opa3oBaTeNnbHbII
MaTepuan 1o
XUMUH,
BKJIFOYAIOIINH
X 10-17 | CHEMAPHH YPOKOB, 10- | Mpuxas Ne | Ipukas N -
494. | 1.3.427. | 2L clieHapuH FAOY BOMITIY | 77 Di‘;"‘; - Dg‘;ff = | Her | Her | Her ‘;‘8’;5‘
KJaccet W3YYCHHS TEM, —== ==
BUJICOYPOKH, rola
AIEKTPOHHBIC
yueOHbIEe TOCOOHS
U TECTHI C
ABTOMATHUYCCKOM
MIPOBEPKOM JJIA



https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/1301798825/

UCIIOJIH30BaHUS HA
ypOKax u
CaMONOJITOTOBKHU
yudanmxcs




