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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMma 1o XMMuM Ha YpoBHE CpeHero oodmiero ooOpazoBaHus paspadorana Ha ocHoBe DeepaabHOro 3aK0HA
o1 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eneparium», TpeOOBaHUI K pe3yasTaTaM OCBOCHUS
(henepanpHON 00pa3oBaTENbHON MporpaMMbl cpeanero obero oopazosanus (OOIT COO), mpeacraBaeHHbBIX

B DenepanabHOM rocynapcTBeHHOM oOpasoBareiabHoM ctangapre COO, ¢ yuérom KoHnenmumu npenogaBaHus
y4eOHoro npenMera « XuMus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit @eneparyuu, peann3yrommx
OCHOBHBIC 00pa30BaTENIbHBIC IIPOrPAMMEI, 1 OCHOBHBIX MONOKeHUN «CTpaTeruu pa3BUTHS BOCITUTAHUS B
Poccuiickoit ®enepanuu Ha nepuon a0 2025 rona» (Pacnopsxkenne [IpaButensctsa PO ot 29.05. 2015 Ne 996 -
p-)-

OCHOBY IOAXO/IOB K pa3padoTKe MPOorpaMMBI 110 XMMUH, K OIpe/esIeHHIo o0Ieil cTparernu o0y4yeHus,
BOCITUTAHUS U PA3BUTHS 00yUAIOIIUXCS CPEACTBAMHU yueOHOro npeamera « Xumus» st 10—11 kmaccos Ha
0a30BOM ypOBHE cOCTaBUIH KoHIeNTyanbHbIe TonokeHrss PI'OC COO o B3auMO00yCIOBIEHHOCTH LIEJICH,
COIepIKaHMs1, PEe3yJbTaTOB 00y4YeHHs 1 TpeOOBaHUI K YPOBHIO ITOJrOTOBKU BBITYCKHHKOB.

Xumuueckoe 00pa3oBaHue, IOTy4aeMOe BBHIITYCKHUKaMHU 00I1e00pa30BaTeIbHON OpraHu3anny, SBiseTcs
HEOTHEMJIEMOH YacThI0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIONINM 3TAllOM peasln3alliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KITIOUEBBIX [IEHHOCTEH, IPUCYIIUX IIEIOCTHOM CHCTEME XUMHUECKOTO
00pa3oBaHMsL. DTH IIEHHOCTH KAacaIOTCs IO3HAHUS 3aKOHOB NMPUPOLHI, (POPMHUPOBAHISI MHPOBO33PEHHSI U 00IIeH
KYJIBTYpBI YEJIOBEKa, a TAKXKE SKOJIOTHUECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 30POBBIO U IMPHPOIHON cpere.
Peanusyercs xummuueckoe 00pazoBaHHe 00YJaIOIUXCsl HA YPOBHE CPETHEro 001Iero oopa3oBaHus CpeICTBAMU
y4ueOHOTro mpeaMeTa «XUMUs», CofepKaHue M MOCTPOCHUE KOTOPOro O PEACICHBI B IIPOrpaMMe 110 XUMHUH C
y4ETOM CTICIU(UKN HAYKH XUMHH, ¢€ 3HAYCHHUS B TO3HAHUHU MPUPOJIBI M B MaTEpHAILHOM JKU3HH OOIIECTBA, a
TaKKe ¢ y4€ToM OOUIHX IeJel M MPUHIINIIOB, XapaKTePU3YIONIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
ob1ero oopazoanus B Poccuiickoit @denepanun.

XuMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0co0yI0 pOJIbh B COBPEMCHHON ITUBIIIM3ALINH, B
CO3JJaHUH HOBOM 0a3bl MaTeprallbHOW KyIbTypbl. OHa BHOCUT CBOM BKJIa/I B ()OPMUPOBAHUE PAIIOHAIBHOTO
HAyYHOTO MBIIIICHHUS, B CO3aHUE LIEIOCTHOTO MIPEACTABICHHS 00 OKPY)KAIOIIEM MHpPE KaK O CIHHCTBE MIPUPOIBI
U YeII0BEKa, KOTOpoe (hopMupyeTcsi B XUMHUH Ha OCHOBE MIOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETro MHpa,
OCO3HAHUS B3aMMOCBSI3U MEXTy CTPOCHUEM BEIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMH O00JIACTIMH IPUMCHCHHS.
TecHo B3aMMOIEHCTBYSI C JPYTHUMHU €CTECTBEHHBIMH HAYKaMH, XHMHSI CTaJIa HEOTHEMIIEMOM YacThi0 MUPOBOM
KYJIBTYpBI, HEOOXOIMMBIM YCIIOBHEM YCIEITHOTO TPYIa U KHU3HU KKIOro wieHa obmecTBa. CoBpeMeHHAS XUMUS
KaK HayKa CO3HMIAaTeNbHas, KaK HayKa BHICOKMX TEXHOJIOTWH HalpaBlIeHa Ha pelIeHue I00aIbHBIX MpodieM
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUESCKOM, MUIIEBOH, SKOJIOTHIECKOH 0e30TaCHOCTH U
OXpAaHbI 30POBBSL.

B coorBercTBUE ¢ 00IMMY IETSIMU M IPHHIUIAMA CPEAHETO 00IIero o0pa3oBaHus coIepKaHue IpeaMeTa
«Xumus» (10—11 xnaccel, 6a30BbIi YPOBEHD U3YUCHHUS) OPUEHTHPOBAHO MTPEHMYIIECTBEHHO Ha OOIICKYIBTYPHYIO
MTOATOTOBKY OOYYaroIIUXCsl, HEOOXOMMMYIO UM IS BEIPAaOOTKH MUPOBO33PEHUIECKUX OPHEHTHPOB, YCIIEITHOTO
BKITIOUCHHS B JKI3HD COIIIYMA, TIPONOIDKEHHUS 00pa30BaHMUS B PA3IMIHBIX O0IACTAX, HE CBSI3aHHBIX
HEMOCPEIACTBEHHO C XUMUEH.

CocTaBigommMH peaMeTa «XUMUSD SIBIIOTCS 0a30BBIe Kypchl — «Opranndeckast XuMmus»y 1 «O0mas u
HEOpraHW4YecKasi XUMHT», OCHOBHBIM KOMITOHEHTOM COICP:KAaHMS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH:
cUcTeMa 3HaHHWI TT0 HEOPraHUYeCKOH XUMHUH (C BKIIFOUCHHEM 3HAHUH U3 OOIIel XUMUHN) U OPraHuIeCcKOd XHMHH.
dopmupoBaHye JaHHOH CHCTEMBI 3HAHUH MTPU U3YUIECHUH IIpeIMeTa 00eCIeYNBaET BOMOKHOCT PACCMOTPEHHUS
BCEro MHOr000pasusi BEIIECTB Ha OCHOBE OOIINX MOHSTHI, 3aKOHOB M TEOPUH XMMUH.

Crpykrypa comepxanus KypcoB — «Opranmaeckas XuMus» 1 «O0IIas 1 HeopraHndeckas XuMus» c(hOpMUpOBaHa
B IIporpaMMe TI0 XUMHY Ha OCHOBE CHCTEMHOTO MTOAX0/Ia K H3yYSHUIO YIeOHOro MaTepraia i 00yciIoBiIeHa
HCTOPHYECKH 000CHOBaHHBIM pa3BUTHEM 3HAHHI Ha OMPENCIEHHBIX TEOPETUHIECKUX YPOBHX. Tak, B Kypce
OpraHMYECKON XUMHH BEIECTBA PACCMATPHBAIOTCS HA YPOBHE KIIACCHIECKOM TEOPUU CTPOCHHS OPraHMIeCKUX
COCIMHEHNH, a TAKXKE HA YPOBHE CTEPCOXUMHUYCCKHUX W DJICKTPOHHBIX MPEACTABICHUA O CTPOCHHUHU BEIIECTB.
CaeneHmst 00 M3y9aeMBIX B Kypce BEIeCTBaX JAI0TCSA B Pa3BUTHU — OT YIIICBOJOPOJOB JI0 CIOXKHBIX



OMONOTNYECKU aKTHBHBIX COSMHEHUH. B Kypce opraHmyeckoil XMMUY MOIYyYaroT pa3BUTHE C(OPMHUPOBAHHEIC HA
YPOBHE OCHOBHOT'O 00II[Ero 00pa30BaHus MEPBOHAYAIBHBIC TPEACTABICHHUS O XUMHYECKOU CBSI3H,
KJIaCCU(UKANMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHUS, O XUMHYECKON
peakmuu.

[Tox HOBBIM YIJIOM 3peHUs B IpeaMeTre « X UMDy 6a30BOr0 YPOBHS PaCCMATPUBACTCS H3YUCHHBIN Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa30BaHMsI TEOPETUICSCKUN MaTepra U (PaKTOMOTHUECKIE CBEICHUS O BEIECTBAX U
XMUMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Ias 1 HeopraHu4Ieckasi XUMUsD 00yJaroIuMcst
MPENOCTABIIIETCS BOBMOKHOCTh OCO3HATH 3HAYCHHUE MEPHOTUIECKOr0 3aKOHA C O0IIETEOPETHUSCKUX U
METOJJOJIOTHUECKUX TIO3UIIHIHA, TITy0Ke MOHSTh HCTOPUIESCKOE U3MEHEHHE (DYHKIIMI 3TOr0 3aKOHAa — OT
o6obmiaromnel 10 00bSICHSIONMEH U TPOrHO3UPYIOILEH.

Enunas cucrema 3HaHUH O BaXKHEHIIIUX BEIIECTBAX, MX COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHUH, & TAKKE O
XMUMHYECKUX PEaKIUIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS AOMOIHseTcs B Kypcax 10 u 11 kimaccos
3NIEMEHTaMH COJIEP KaHUsI, UMEIOLTUMH KyIbTYPOIOTHIECKUN U MPUKIIAHON XapakTep. ITH 3HaHUS
CIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBS3U XUMHH C IPyTUMU HayKaMH, PACKpPBIBAIOT €€ POk B MTO3HABATCIBHON U
MPaKTHYECKOM JEATSIBHOCTH Y€I0BEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAYKEHHS K TPOIECCY TBOPUECTBA B
007acTH TEOpUH U MPAKTHUECKUX NPUIIOKEHNH XUMHH, TOMOT 0T BBIITYCKHUKY OPHEHTHPOBATHCS B
OGH.[GCTBGHHO 1 JIMYHOCTHO 3HAYUMBIX np06neMax, CBs3aHHBIX C XI/IMI/IGI71, KPUTHUYICCKU OCMBICIINBATH
UHOPMALIHIO ¥ IPUMEHATH €€ JUI IONONTHCHNS 3HAHUH, PEIIeHHS] HHTEIUIEKTYaIbHbIX 1 SKCIIEPHMEHTAIBHBIX
HCCIICIOBATEILCKUX 3a/1a4. B 1iemom comeprkanue yuaeOHOoro mpeaMera « XuMus» TaHHOTO YPOBHS H3YUCHHUS
OPHEHTHUPOBAHO Ha (POpMUpPOBaHKE y 00YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUTsl IOHUMaHUS PHIIOCOPCKUX
U7eH, TAKUX KaK: MaTepPUaTbHOE SIMHCTBO HEOPraHUUIECKOTO H OPraHu4IeCKOro MUpa, 00YCIIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, [103HABAEMOCTb IIPUPOJIHBIX SIBJICHUM ITyTEM 3KCIIEPUMEHTA U PELICHUS
HpUTHBOpeLII/Iﬁ MEXIYy HOBBIMU (baKTaMI/I 1 TCOPCTUYCCKUMU MPEATIOChIIIKAMU, OCO3HAHHUE POJIKM XUMHUHU B
PEIICHUH IKOIIOTHUECKUX POOIEeM, a TAKXKe MPOoOIIeM COCPEIKSHHUST IHEPIETHUECKIX PECYPCOB, ChIPhS, CO3MAHMS
HOBBIX TEXHOJIOTHI 1 MaTepHaIOB.

B nutane perrenust 3aga4 BOCIUTAHNS, Pa3BUTHS U COIMATIN3ALNH 00yJaIOIINUXCsl MIPUHSATHIC IPOrPaMMOM 110
XMMUH TTOAXO/BI K OIIPENICNICHUIO CONEPKAHUS U ITOCTPOCHHUS MPEAMETa MPEeAyCMaTPUBAIOT (POPMIPOBAHHE
YHHUBEPCAIBHBIX YIeOHBIX NEHCTBHUIA, HMEIOINX 0a30BOE 3HAUYCHHE IS Pa3TUIHBIX BUAOB NCATCIEHOCTH:
peteHus mpoodiieM, MOUCKa, aHamm3a 1 00padoTku HHGOPMAIIUU, HEOOXOMUMBIX JIJISl IPHOOPETEHUS OIBITA
MPAaKTHYECKON U MCCIIeNOBATEIbCKOM IESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MTO3HAHUH XUMHH.

B npakTuke npernogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK M HA YPOBHE CPEIHETO
o0mero o0pa3oBaHIsL, IPH ONPEACICHUHN COACP)KATENbHON XapaKTCPUCTHKH IeNIeH N3ydeHuUs IpeaMeTa
HaIPaBICHUEM IIEPBOCTEIIEHHON 3HAYNMOCTHY TPaJAUIIMOHHO MPU3HAETCS (POPMIPOBAHIE OCHOB XUMHUIECKOH
HaAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHIS, IIPAKTUIECKOI NeITENEHOCTH YelIOBEKa M KaK OIHOTO U3
KOMITOHEHTOB MHPOBOH KYIbTYpbl. C METOAMYECKON TOUYKH 3PEHUSI TAKOM MOAXO K OMPEACIICHUIO IIeNeH
W3yYCHUS IPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHO TaHHOM TOYKE 3PCHHUS TJIAaBHBIMU LEJSIMH U3yUSHHS MpeaMeTa «XUMHUs» Ha 6azoBoM yposHe (10 —11
KJ1.) SIBIISTFOTCSL:

e (opMHpOBaHUE CUCTEMBl XUMUYECCKUX 3HAHWH KaK BaKHEHIIIeH COCTaBIIAIONIEH €CTeCTBEHHO-HAYTHOM
KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXKaT KITI0YEBbIC TOHATHS, (PyHIAMEHTAIBHBIC 3aKOHBI H TCOPHH
XMMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U IIOHUMAHUE CYIITHOCTH TOCTYITHBIX 0000meHni
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C HCTOPUEH UX PA3BUTHS U CTAHOBIICHHUS;

* (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYIHBIX METOAAX ITO3HAHUS BEIIECTB H XUMHIUECKIX
peaxunii, HeOOXOAUMBIX LTS IPHOOPETCHNS YMEHUH OpHEHTHPOBATHCS B MUPE BEIIECTB M XUMUIECKUX
SIBICHU, UMEIOIINX MECTO B MPUPOJIE, B MMPAKTUUECKON U MOBCETHEBHOM JKU3HH;

® pa3BHUTHE YMEHUH U CIIOCOOOB ACATEIFHOCTH, CBI3aHHBIX C HAOMIONCHUEM U O0BSICHEHHEM XHMUYIECKOTO
SKCTIIEPUMEHTA, COOTIOICHUEM MTPAaBHJT OE30ITaCHOr0 OOpAICHHUS C BEICCTBAMMU.

Hapsiny ¢ atum, conepxarenbHasi XapaKTepUCTHKa LeJIed U 3a]1ad U3ydeHUs IpeIMeTa B IPOrpaMMe 110 XUMHUH
YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBHIMH IIPHOPUTETAMH B CHCTEME CPEIHETO OOIIEero
obpa3zoBanust. CEerofHs B MperoJaBaHu XHMHUH B OOJBIICH CTETICHH OTIAETCS MPESAIIOYTEHUE MPAKTHICCKOMH
KOMITOHEHTE COZICpKaHHs 00yUICHNUs, OPHECHTHPOBAHHOH Ha ITOATOTOBKY BBHIITYCKHIKA 00Ie00pa3oBaTeIbHON



OpraHM3allny, BIaICIONIEro He HabopoM 3HaHWH, a (HYYHKIIMOHAIEHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSMU aKTUBHOTO TIONYYCHU ST 3HAHUN W TIPUMEHEHHUS UX B PEabHOM KU3HU VIS PEIICHUS PAKTUICCKUAX
3ajad.

B cBs13u ¢ 3THM TIpu U3ydeHUH TpeameTa « XUMUD JOMUHHUPYOIee 3HAYCHUE MPHOOPETAIOT TAKUE IEITU U
3a7a4, KaK:

aJanTaiys oOyJaroInuXCcs K YCIOBUSAM THHAMHYHO Pa3BUBAIOIIETOCT MUPa, JOPMHUPOBAHIE HHTEIICKTYaIbHO
Pa3BUTOM JINYHOCTH, TOTOBOM K CAMOOOPAa30BAHMIO, COTPYIHHUYCCTBY, CAMOCTOSITEIEHOMY HPUHITHIO TPAMOTHBIX
pelIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIIECTBAMH U HX MPHMEHCHUEM;

(dhopMupoBaHUe y 00YYAIOIINXCS KITFOUYEBBIX HABBIKOB (KITFOUEBBIX KOMITCTCHITHI), UMEIOLIMX YHUBEPCAIBHOE
3HAUEHHE JIJISI PA3JIHMYHBIX BUIOB JCATCIBHOCTU: PEIICHHS IPOOJIeM, IOKCKa, aHann3a 1 00paboTku nHpopManuu,
HEOOXOIUMBIX TSl IPHOOPETEHNUS OIBITA NSSITEILHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B TIO3HAHUU XUMUH, &
TaKKe JIJIsI OLICHKH C TIO3UIIHI IKOTOTHYECKON OS30IaCHOCTH XapaKTepa BIUSHUS BEIISCTB U XUMUYCCKUAX
MPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIJICKTYAIbHBIX U TBOPUECKHX CIIOCOOHOCTEH 00ydaromxcs:
CHOCO6HOCTI/I CaMOCTOATECIIBHO HpHOGpeTaTL HOBBIC 3HAHUS 110 XUMHUHU B COOTBETCTBHUU C ) KU3HCHHBIMHA
HUTpeGHOCTHMI/I, HCIOJIb30BaTh COBPECMCHHBIC I/IH(I)OpMaL[I/IOHHI)Ie TEXHOJIOTUH JJIs ITOMCKa U aHaJInu3a yqe6H0171 u
HayYHO-TIOMYJISIPHOM HH(pOPMAIMK XUMHUYECKOTO COICPKAHMS;

(hopMHpoBaHUE U pa3BUTHE y 00YUIAFOIIIMXCSI aCCOIMATUBHOTO U JIOTMYECKOT'0 MBIIIIEHUS, HAOIIOIAaTENbHOCTH,
COOpaHHOCTH, AKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOAMMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH U TTPOBEICHUH
XHUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yJaronuxcs yoekAEHHOCTH B TYMaHUCTUYIECKOI HAIPaBICHHOCTH XUMHUH, € BaKHON POITU B
PEIICHN N FHOGaHI)HI:IX HpO6ﬂeM paluOHAJIBHOT'O IMPUPOAOIIOIB30BaHMs, ITOMMOITHEHW S OQHEPIETUYCCKUX PECYPCOB U
COXpaHEHHsI IIPHPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OSPEIKHOI0 OTHOIICHUS K IPUPOIE U CBOCMY
310POBbIO, 4 TAKIKE HpI/IO6p€T€HI/I$I OIbITa UCITOJIL30BAHUA MTOTYYCHHBIX 3HaHUHU JUTA TIPUHATUSA TPAMOTHBIX
pELICHUH B CUTYAIUsIX, CBI3aHHBIX C XMMUYECKUMH SIBICHHUSIMH.

B yueGHOM mmane cpeanero oomiero oopa3zoBaHus npenMeT « XuMus» 6a30BOro YPOBHS BXOJWT B COCTaB
MpeAMETHOM o0nacTi «EcTecTBEeHHO-HAYUHBIC TPESAMETHD».

OO11ee YnCIo 4YacoB, OTBEAEHHBIX JUIs U3yYCHUS XMMUH, Ha 0a30BOM YPOBHE CpeIHEro obIero oopa3oBaHus,
cocrapmser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezaento), B 11 kiacce — 34 yaca (1 yac B Henento).

COJEPKXAHUE OBYUYEHUA



10 KJIACC

OPTAHNYECKAS XUMUSA

TeopeTHueckue 0CHOBBI OPraHMYeCcKOi XMMHUHU

IIpenmer oprannueckoi XUMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE

B MIOJIyYEHUHU HOBBIX BEILIECTB U MaTepUasoB. Teopus CTpoeHHs opraHuuecKux coequHeHuit A. M. Bytneposa, e€
OCHOBHBIE NONOKeHUsI. CTPYKTYpHBIE (hOPMYIIbl OpraHMUeCcKUX BeuiecTB. ['omonorus, uzomepus. XuMudeckas
CBSI3b B OPraHMUECKUX COCTUHEHUSIX — ONUHAPHBIC U KPAaTHBIE CBA3H.

IIpencraBnenue o kiaccu(puKauy OpraHn4YecKux BemecTs. HoMeHKIaTypa opraHn4ecKuxX COeNMHEeHUI
(cuctemarndeckasi) ¥ TPUBHANbHBIC HA3BAHHSI BAXKHEHIIIMX MTPEICTaBUTENEH KIIACCOB OPraHMUECKUX BEIIECTB.
OKCIEPUMEHTAIBHBIC METO/IBI M3YICHUS BEIIECTB M UX IPEBPAIICHU : 03HAKOMIICHHE C 00pa3aMu

OpPraHWYeCKHX BEIIECTB U MaTeprallaMd Ha UX OCHOBE, MOJICITUPOBAHKIE MOJIEKYJl OPraHUYECKHUX BEIIECTB,
HaOIro/IeHe U ONTUCaHKUe JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHHI0 OPraHUYECKUX BEIIESCTB TPU
HarpeBaHuH (TJIaBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoabt

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIIOTMUECKUM psifl. MeTaH 1 3TaH — MpoCTEHIINE MPeICTaBUTENN aTKaHOB:
(usHnYecKre 1 XMMUYECKHE CBOWCTBA (PEaKITNK 3aMEIICHUS U TOPEHUS1), HAXO0XKICHUE B IPUPOJIE, TIONYICHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUM psifl. DTUIICH U MPOMUIIEH — MIPOCTEHIITNE TTPEACTABUTENN AJIKEHOB:
(u3uYecKre 1 XUMUYECKHE CBOWCTBA (PEaKITNK THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUPATAIINN, OKUCICHUS 1
MTOJTMMEPH3AIUH ), TIONy4YEHUE U IPUMEHECHHE.

Ankanuensl: OyrajaueH-1,3 u MeTUOyTaueH-1,3: cTpoeHne, BAKHEHIITHE XUMUYECKHE CBOMCTBA (peaKius
nonuMepu3anyn). [lomydenrne CHHTETHIECKOro KayIyKa M Pe3HHBL.

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOSHUS, TOMOIOTHYCCKUH psijl. AIIETHUIICH — MPOCTEHIIINIA TIPEICTaBUTENh
QIIKWHOB: COCTaB, CTPOCHHE, PU3MUECKIE U XUMUIECKIE CBOUCTBA (peaKIiy THAPHPOBAHNS, TATOTCHUPOBAHUS,
THIpATalUH, TOPEHUS), ITOyYeHIE U IPIMEHEHHE.

Apensl. benzon: cocras, crpoeHne, GU3NYECKUEe U XUMHUYCCKHE CBOMCTBA (PEeaKIIUH IaJIOTCHIPOBAHUS U
HUTPOBAaHHUSA), IONyYCHHUE U MpUMEHeHHue. Tomyor: cocTas, cTpoeHne, GU3NIECKUEe U XUMHYECKHE CBOMCTBA
(peakumy TaOTeHUPOBAHUS U HUTPOBAHNUS ), TIONyICHUE U IpIMeHeHne. TOKCHIHOCTE apeHoB. [ eHeTnyeckas
CBSI3b MEXIY YIVIEBOAOPOLAMH, IPHUHAUIEKAILMMH K pa3IMUHBIM KIacCaM.

[IpupoaHbIe HCTOYHUKH YIIIeBOAOPOnoB. [IpupoaHbIii Ta3 U monyTHbIe HedTsHbIC ra3el. HedTh n e
nporcxoxaeHune. CriocoObl iepepadoTKky He(TH: TIeperoHka, KPSKHHT (TEPMUYECKUM, KATATUTHICCKUAN ), ITUPOIIN3.
[IponykTs! mepepaOOTKH HE(TH, NX IPUMEHEHUE B TPOMBIIUICHHOCTH 1 B ObITY. KaMEHHBIH yTONb ¥ IPOTYKTHI
€ro TepepaboTKy.

OKCIIepUMEHTAIbHBIC METOIBI M3YIECHUS BEIIECTB M UX IIPEBPANICHAN : 03HAKOMIICHHE C 00pa3IaMH IlacTMace,

Kay4qyKOB U pe3WHBI, KoyuieKIuu «HedTh» 1 «YTomby», MoIeTupOBaHUE MOJIEKYIT YTIIEBOIOPOIOB H
TaJIOTCHOITPOM3BOIHBIX, TPOBEIICHUE IPAKTUYCCKON paboThI: TIOyUeHHE STHIICHA H U3yYCHHE €r0 CBOWCTB.
Pacuérnble 3aga4un.

BerurciieHuns Mo ypaBHEHHIO XUMUYECKON peakinuu (Macchl, 00bEMa, KOIIMYECTBA HCXOAHOTO BEIECTBA U
MIPOIYKTa PEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOIHUYECTBY OJJHOTO U3 HCXOMHBIX BELISCTB U IIPOAYKTOB
peaxium).

Kucnopoaconepskaiiue opranudecKue coeTuHeHUs

[MpenenbHbIE OMHOATOMHBIE CIIUPTHI. METaHON U 3TAHOI: CTPOCHHE, (PU3HYSCKUE U XUMUYECKHE CBOHCTBA
(peakiuu ¢ aKTHBHBIMH METaJIAMH, TaJIOT€HOBOIOPOJIAMH, TOPEHHE), IPUMeHEHNE. BOTOpOIHbIE CBA3U MEKITY
MOJIEKYJIaMH criupToB. J[eficTBHEe METaHO A U STaHOJA HA OPTAaHU3M YeJIOBEKa.

MHOroaToMHBI€ CIIAPTHI. DTUICHIIIUKONG U TIIUIEPHUH: CTPOCHHE, PU3NICCKAE H XUMHUIECKIE CBOHCTBA
(B3aMMOENCTBHE CO LIETOYHBIMU METAJIAMH, KAYeCTBEHHAS PeaKIHsl Ha MHOTOATOMHbIE CIUPThI). JleficTBue Ha
OpraHu3M YenoBeka. [[puMeHeHre MIUIepUHA U STUICHIIHKOIIS.

deHon: cTpoeHNe MOIEKYIBI, (PU3NIECKUE U XUMHYECKHe CBoicTBa. TokcmaHOCTh (heHona. [Ipumenenue dheHomna.



AJbIerubl M KeTOHbI. DOopMalbIeru, aleTaabIerua; CTPOCHHE, (PH3MYecKre i XMMUYEeCKUE CBOUCTBA (peaKiuu
OKHUCIICHHSI U BOCCTAHOBJICHUS, KAUSCTBEHHBIC PEAKIUH ), TOTyYCHHE U MPUMCHEHUE.

OIHOOCHOBHEIC TIPEENTbHBIC KAPOOHOBEIE KUCIOTHL. MypaBbHUHAs U YKCYCHAsI KUCIIOTHI: CTPOCHUE, (PU3NICCKUE U
XMMHYECKUE CBOMCTBA (CBOWMCTBA, OOIIHE sl KJacca KUCIIOT, PeaKIus STSPH(PUKAIIIHN), TOTYUYCHHE 1
npuMeHenure. CTeapuHOBasi U OJIEUHOBASI KACJIOTHI KaK MPEICTABUTENH BBICIIMX KaPOOHOBBIX KHCIIOT. MbLiTa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ICHCTBHE.

Crnoxuble 3GHUPHI KaK MPOU3BONHBIC KAPOOHOBBIX KUCIOT. [Maponu3 caokHbix 3¢upos. Kupsl. ['uaponus xKupos.
[Ipumenenue xupoB. bruonornveckas poib KUPOB.

VYriieBoabl: coCcTaB, Kiaccu(UKaIus yIIeBOIOB (MOHO-, IU- U IoNucaxapuisl). [Troko3a — npocTenmmit
MOHOCAXapH/: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3MYSCKUE U XUMUUCCKUE CBOMCTBA (B3aUMOICHCTBHUE C
ruapokcuaom Menu(Il), okucnenne aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOXKEHHE
[JIFOKO3bI ), HAXOXKJEHHE B IPUPOJIE, IPUMEHEHHUe, Ononornyeckast poiib. @otocunTe3. @pyKTo3a Kak H30Mep
TJTFOKO3BI.

Kpaxman u mieyutionosa kak IpupoaHsle moaumepbl. CTpoeHHe KpaxMana | IeuTiono3sl. Du3nuecKue u
XMMHYECKUE CBOMCTBA Kpaxmaia (THAPON3, KAYeCTBEHHAs PEAKIUS C HOIOM).

3KCHCDI/IMBHT3J’IBHLI€ METOAbI N3YYCHHUS BCIICCTB U UX HDCBDaH.[eHHﬁ: ITPOBCACHUC, HaGJ'II-O}Z[CHI/Ie U OITMCAaHUEC

JICMOHCTPAI[IOHHBIX OIBITOB: TOPEHNE CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OTHOATOMHBIX CIIUPTOB (OKUCIICHHE
sta”ona okcuaoMm mMeau(1l)), MHOroaTOMHBIX CIPTOB (B3aUMOICHCTBHE IHIIeprHA ¢ TuApokcuaoM meau(ll)),
aNbICTHI0B (OKHCICHHE aMMHaYHBIM pacTBopoM okcuma cepedpa(l) m runpoxcunom meau(ll), B3aumoneiicteue
Kpaxmajia ¢ MOIOM), TIPOBEICHHE MPaKTUIECKO paboThI: CBOIICTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3a1a4u.

Brruncienns no ypaBHeHHIO XUMUYECKOW peakiiuy (Macchl, 00bEMa, KOTMYEeCTBA UCXOJHOTO BEIIECTBA HITH
MPOAYKTa pE€aKIuu 1Mo U3BECTHBIM MacCCe, O6’béMy, KOJIMYECTBY OJHOI'0 U3 UCXOAHBIX BEHICCTB UJIN ITPOJYKTOB
peaxum).

A3oTcozepxKale OpraHMuecKie COCTNHEHNS.

AMHHOKHCIIOTH Kak aMm(oTepHbIe Opranndeckue coequaeHns. Ou3ndeckue 1 XuMHIECKHE CBOMCTBA
AMHHOKHCIIOT (Ha IpHMepe IINIKHA). bronornyeckoe 3HadeHne aMIHOKUCIIOT. IlenTumpt.

Benku kak mprpoaHbIe BEICOKOMONIEKYISIPHEIE coenuHeHus. [IepBudHas, BTOpUYHas U TPETHYHASI CTPYKTypa
6errkoB. XMMIYECKHE CBOMCTBA OSITKOB: THAPONN3, ICHATYPAIUs, KAYeCTBEHHBIC PEAKI[UH Ha OCJIKH.
OKCIIepUMEHTAIbHBIC METOIBI H3YIECHUS BEIICCTB M UX HPEBPAIICHHH | HAOMIONCHNE U OITMCAHNE

JIEMOHCTPAI[IOHHBIX OMBITOB: A€HATypanys OCIKOB IPH HAaTPEBaHUH, [IBETHBIC PEAKIIUU OCIIKOB.
BricokoMoieKy/IsipHbIe COeJUHEHHUS

OCHOBHBI€ [TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED, ITOJIIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb IOJIMMEPU3ALIUHU, CPEHSA MOJIeKy/sipHas Macca. OCHOBHBIE METOIbl CUHTE3a BHICOKOMOJIEKYIISI PHBIX
COEIMHEHUH — NONMMEpU3aLMsl U IOJIMKOHAEHCALUS.

OKCIIepUMEHTAIbHBIC METOIBI U3YIECHHUS BEIIECTB M UX IPEBPAIICHHU | 03HAKOMIICHHE C 00pa3aMy IPHUPOAHBIX U

HCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KAyUyKOB.
MexxnpegMeTHEIE CBA3H.

Peanuzaliust MEXIIPEIMETHBIX CBSI3e MPU H3YYCHUH OPraHuYecKoi XxuMuu B 10 Kiacce OCyIecTBIsSeTCs Yepes3
MCIIONB30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHITHH, TAK U MOHATHHN, SBISIOUIMXCS CHCTEMHBIMH LIS
OTJETbHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO [[HKJIA.

OO0iue ecTeCTBeHHO-HAYYHbIE TIOHSTHSL: SBICHUE, HAYYHbIH (aKT, THII0Te3a, 3aKOH, TEOPHs, aHAIIN3, CUHTE3,
K1accu(DUKALsL, TIEPUOIMYHOCTD, HAOMOeHHE, H3MEPEHHE, IKCIICPUMEHT, MOJICTHPOBAHUE.

dusuka: MaTepus, JHEPIUs, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPreTUIeCKUil yPOBEHb, BELIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHUE BEIECTBa, PU3NUECKHUE BETHMUYMHBI U SAUHHIBI HX U3MEPEHUS.

Buonorus: kierka, opranusm, ornochepa, oOMEH BelIeCTB B OpraHu3Me, POTOCHHTE3, OMOIOTMYCCKU aKTHBHBIE
BeniecTBa (OSIIKH, YIIICBOMBI, XKHUPBI, HESPMEHTHI).

Teorpadusi: MUHEpAIIbI, TOPHBIE TIOPOJIBI, MTOIE3HBIE UCKOMAEMbIE, TOTIUBO, PECYPCHI.

TexHOIOrus: MUILEBbBIC POAYKTHI, OCHOBBI PALIMOHAIBHOTO MU TAHMS, MOIOIIIE CPEICTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE MPENnapaThl, MATEPUAIIbI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.



11 KUIACC
OBIIASL 1 HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XuMHYECKUH 37IeMeHT. AToM. S1ipo aToMa, U30TOMNbL. DNEKTPOHHAs 00010uKa. DHEPreTHUECKUE YPOBHH,
MOMYPOBHH. ATOMHBIE OpOHUTAITH, S-, P-, - a7eMeHTsl. OCOOEHHOCTH paclpeieICH s SIEKTPOHOB MO OPOUTANISAM B
aToMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAS KOH(UTypalys aTOMOB.

Iepnonuueckuii 3axoH u [lepuonndeckas cucrema XuMudeckux sneMeHToB /1. V. Menneneesa. Csi3b
nepuoguyeckoro 3akoxa u Ilepuonudeckoii cucreMsl xumuueckux uiemenToB . . Menneneesa ¢ coBpeMEHHOI
Teopueil cTpoeHus: aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOUCTB XMMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX M CJIOXKHBIX BEIIECTB IO IPYINaM U epruoaaM. JHaueHHE IePHOIMUECKOro 3aK0OHA B Pa3BUTHH HAYKH.
Crpoenue BemmecTBa. XUMHUYecKast CBSI3b. BUIBI XuMHUECKoO# CBS3U (KOBAJIEHTHAS HETIOMSIPHAS U MOJSIPHAS,
MOHHAs!, MeTaJuTueckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM XMMHUYECKOH CBsI3M (OOMEHHBII U TOHOPHO-
aKIenTopHBIH). BogopoaHas cBs3b. BajJeHTHOCTh. DNeKTpooTpuIiaTeIbHOCTh. CTeneHb OKucIeH . VIOHBI:
KaTHOHBI U aHUOHBI.

BermecTBa MONEKYISIPHOTO ¥ HEMOJIEKYIISIPHOI'O CTPOSHMS. 3aKOH ITOCTOSTHCTBA COCTaBa BeliecTBa. THIb
KPUCTAIITMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUINIECKOI PEeIIETKN.

ITonstue o nucnepcHeIx cucremMax. VICTHHHBIE U KOJIJIOMAHBIE pacTBOPbl. MaccoBasi 1015 BELIECTBA B pacTBOPE.
Knaccuduxamus Heopranndeckux coenuHeHni. HoMeHKIaTypa HeopraHH4ecKuX BEeIecTB. | eHeTHuecKast CBsI3b
HEOPraHWYECKUX BEIIECTB, IPUHAMIEKAIINX K Pa3IMUHBIM KJIacCaM.

Xumnyeckas peaknust. Kiaccupukanus XMMUYECKUX peaknii B HCOPraHNIECKONH M OpraHMUECKOW XUMUH. 3aKOH
COXpaHEHMsI MacChl BELLIECTB, 3aKOH COXPaHEHMsI U IPEBPALEHHs] SHEPTUU IIPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peakIuy, e€ 3aBUCUMOCTh OT Pa3IHUHBIX (hakTopoB. OOpaTHMBIC peakuu. X UMUYECKOE PABHOBECHE.
@dakTopsl, BAUSIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Tpunmumn Jle [artense.

OnexTponuTHieckas qucconuanys. CHIbHBIE U c1a0ble AeKTponuThl. Cpea BOOHBIX PACTBOPOB BEIIECTB:
KHcTasi, HeUTpanbHas, I1eI04Hasl.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKLIUY.

OKCIIepUMEHTAIbHBIC METO/IBI M3YYEHUS BEIIECTB M MX IPEBpAIIeHI: feMoHcTpaus Tabmu «llepronmnaeckas

cuctema xuMuueckux snemeHToB 1. Y. MenaeneeBay, uzydeHne MoJieliel KpUCTaJUTMUYECKUX PEIETOK,
HabOMoneHNE

U OIMCaHNe JEMOHCTPAIMOHHBIX U TAOOPaTOPHBIX OMBITOB (PasiIOKeHUE TEPOKCHIA BOIOPOIa B IPUCYTCTBHH
KaTalu3aTopa, ONpeneseHIe CPeabl pACTBOPOB BEIIECTB C IIOMOIHI0 YHUBEPCAIBHOTO HHANKATOPA, PEaKIIH
HWOHHOTO 00OMeHa), IIPOBEACHNUE PAKTHIECKOW PaboThl «BisHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON pPeaKIium.

Pacuéraple 3amaun.

Pacuérpl o ypaBHEHHUSIM XUMUYECKUX PEAKINil, B TOM YHCIIE TEPMOXUMHYECKHE PACUETHI, PACUETHI C
HCIIOJIE30BAHUEM IOHATHS «MaccoBast JOJIS BEIICCTBAY.

Heopranuyeckasi Xumus

Hewmerannsr. [Tonoxenne nemeramioB B [leprnoanueckoii cucreme xummaecknx snementoB /. V1. Menneneesa u
0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUYECKUE CBOMCTBA HEMETAIUIOB. AJUTOTPOITHS HEMETAIUIOB (Ha IIpUMepe
KHCII0poJIa, cephl, pochopa u yriepona).

XHWMUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAJUIOB (TAJIOTeHOB, CEephl, a30Ta, (pocdopa, yriepona U KpeMHHS) U UX
COCZIMHEHUH (OKCHJIOB, KHCIOPOJCOACPIKAIUX KHUCIIOT, BOMOPOIHBIX COCAMHCHUH ).

[IpuMmeneHre BaKHEUIINX HEMETAIIOB U UX COSAUHECHHUMN.

Merannel. [lonoxenune meramnos B [lepuoauueckoii cucreme xumuueckux 3neMeHToB . 1. Menaeneesa.
OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O0mue Gpu3rueckue CBOMNCTBa METAJIOB.
CruiaBel METAIIIOB. DIMEKTPOXUMHUYECKUHN Pl HAPSHKEHUH METAIIIOB.

XHAMUYECKHE CBOMCTBA BAKHEHIITNX METAIIOB (HATPUH, KalTuil, KaJabIHid, MATHUH, aTFOMAHUH, IIAHK, XPOM,
JKeJe30, MeIlb) M UX COCIMHECHU.

OO6mue crmocoObl MOMydeHUsT MeTa/UToB. [IpMeHeHe METaIIOB B OBITY M TEXHUKE.



BKCHGDI/IMGHTaHBHBIe METOJIbI M3YUYEHHMS BEMISCTB U UX MPEeBPAICHHN : N3YUYCHUC KOJUICKIHUHN «MeTaJbl 1

CILIaBbI», 00pa31[0B HEMETAIIJIOB, pellIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIOIEHUE U ONTMCaHKe
JEeMOHCTPAIlMOHHBIX U JJa0OPaTOPHBIX OMBITOB (B3aUMOACHCTBUE THAPOKCH A AIIFOMUHUS C PACTBOPAMH KHCIIOT U
nienovyel, KaueCTBEeHHbIE PeaKi Ha KaTHOHBI METaJIOB).

Pacuérnrle 3aaun.

Pacuérel Macchl BemecTsa MiIM 00bEMa ra3oB 10 U3BECTHOMY KOMMYECTBY BELIECTBA, MACCE MIIM 00BbEMY OHOTO
U3 YJaCTBYIOIIUX B PEaKIMU BELIECTB, pacy&Thl Macchl (00bEMa, KOIMUECTBA BEIECTBA) MPOAYKTOB PEaKIUH,
€CJIX OZIHO U3 BELECTB UMEET IPUMECH.

XuMHus ¥ KHU3Hb

Ponpb xuMun B 00eCIIEYEHUH SKOIOTMUECKOM, SJHEPreTHUECKOM U MUIIEBOM 6e30MacHOCTH, Pa3BUTHU MEIULIUHBI.
ITonsATHE 0 HAyYHBIX METOAX [103HAHUS BELIECTB U XUMUYECKUX pEaKLUil.

IIpencraBnenus 06 o0IUX HAyYHBIX MPHHIUIAX IPOMBIIUIEHHOTO OMYyYEHUS BAXKHEHIIINX BEIIECTB.

UYenosek B MUpPE BEIIECTB U MAaTEPUAJIOB: BaXKHENIIINE CTPOUTENIbHBIE MaTepUabl, KOHCTPYKLIMOHHBIE MAaTEPHAJIbI,
KpackH, CTEKIJIO0, KepaMHKa, MaTepUaIbl Uil AEKTPOHUKH, HAHOMATEpUaJIbl, OPraHUYECKUE U MUHEPAJIbHBIE
ynoopeHwusl.

XUMHS ¥ 310pPOBbE YEIOBEKA: IIPaBMJIA UCIIONIB30BAHUS JICKAPCTBECHHBIX TPENapaToB, IpaBuiia 0e301acHOro
UCTIONB30BaHUSI MTpEenapaToB OITOBOM XUMUHU

B IIOBCEJHEBHOM JKU3HU.

MexnpeaMeTHBIE CBA3U.

Peanuzarms MeXIpeIMETHBIX CBsI3el IIPH M3y4eHNH 00IIe 1 Heopranndeckoil xumuu B 11 kmacce

OCYIIIECTBIIACTCS Yepe3 HCIONb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHA, TaK ¥ MMOHSTHH,
SIBTISTFOIIMXCSI CHCTEMHBIMU JIJ1s1 OTJICNIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOIO ITHKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC MMOHATHS: HAYYHBINH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTE3,
KITaCCH(DHKAIINSA, TIEPHOANIHOCTh, HAOIOICHHE, YIKCTIEPUMEHT, MOJISTTUPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

®duszuka: Marepus, FHEPrus, Macca, aroM, 3J1€KTPOH, IIPOTOH, HEUTPOH, MOH, U30TOI, PaAUOAKTUBHOCTb, MOJIEKYIIA,
SHEPreTUIECKUi YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PH3MUCCKIE BEIMINHBI 1
€IMHULIBI X U3MEPEHM ], CKOPOCTb.

Bronorus: xierka, oprannusmM, sKocucTeMa, ouocdepa, Makpo- 1 MEKPOJIEMEHTHI, BATAMHUHBI, OOMEH BEIIECTB B
OpraHu3Me.

leorpacus: MuHEpaBl, TOPHBIE TIOPOMKI, TONE3HBIE NCKOTIaEMBIE, TOIIIMBO, PECYPCHI.

TexHonmorus: XuMHU4eckast IPOMBIIIJIEHHOCTb, METAJIIyprus, IPOU3BOICTBO CTPOUTENbHBIX MAaTEPUAJIOB,
CEITbCKOXO3SIICTBEHHOE TPON3BOCTBO, IHIIEBAsT IPOMBIIIIIEHHOCTD, (hapMaleBTHIECKasi MPOMBIIUIEHHOCTD,
MIPOM3BOJCTBO KOCMETUUYECKUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepUaIoB, JEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOIOT UH.



IIVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA BA30OBOM
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranapnuBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOCHUS 00YJAIOLIMMUCS IPOrPaMM CPEIHEro 00ILero
00pa3oBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM U ITpeIMeTHRIM). HayuHo-MeTonu4eckoil OCHOBOM st
pa3paboTKU IIAHUPYEMBIX PE3YJABTATOB OCBOCHHUS IPOrpaMM CPETHETO 00IIero 00pa3oBaHus SBISETCS
CHCTEMHO-EATEIbHOCTHBIM MOAXO].

B cooTBeTcTBUM ¢ CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMUHOCTHBIX PE3y/IbTaTOB OCBOCHUS
IpenMeTa «XUMUs» Ha YPOBHE CpeTHEro 0011ero o0pa3oBaHus BBIAEICHBI CIIEIYIONINE COCTABIISIONINE:
0CO3HaHHE 00YYAIOIIMMUCS POCCUICKON TPaskAaHCKOH HASHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITENIFHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIM4/e MOTUBALMH K 00YUCHHUIO;

L[eJIEHANIPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKACHUI IMIHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH 1
HCTOPUYECKUX TPATUIHH 0a30BOI HAYKH XUMHUH;

TOTOBHOCTH M CLIOCOOHOCTH 00YJaIOIIMXCs PYKOBOIACTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKaMH, IPHCYIIIMMU LIETOCTHON CHCTEME XMMHUYECKOI0 00pa30BaHMUS;

HaJNM4ye IPaBOCO3HAHMS KOIOTHUECKON KYJIBTYPhI X CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH SKU3HEHHBIC TUIAHBI.
JIn4HOCTHBIE PEe3yaBTaThl OCBOSHUS TpeIMETa « XUMUS JOCTUTAIOTCS B IMHCTBE YIEOHOH M BOCITUTATEIIHHOM
JEATETFHOCTH B COOTBETCTBUH C TYMaHUCTHYECKUMH, COLMOKYIIBTY PHBIMH, JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMH U HeaJaMH POCCHICKOTr0 IpakJaHCKOT0 00IIeCTBA, IPHHITHIMHU B 00IIECTBE HOPMaMHU U
MpaBHJIAMH OBEJECHHSI, CIOCOOCTBYIOLIMMH IIPOLiEcCaM CaMOIIO3HAHMUS, CAMOPa3BUTHA 1 HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00yJaIOIINXCSL.

JInuHOCTHBIE PE3yIBTAaTH OCBOCHUS MPeaMETa «XUMHUD OTPaXaroT c(hOPMHUPOBAHHOCTH OIBITA TO3HABATEIBHOMN
U TIPaKTUYECKOH AESTENbHOCTH 00YYaIOIIUXCA 110 Pean3aliy IPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIE B
JacTu:

1) rpazknancKoro BOCHUTAHUS

OCO3HaHHMs 00YJarOIIMHUCA CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)XKEHNS K 3aKOHY U
MIPaBOMOPSIIKY;

MPEJCTaBIICHNS O COIMAIBHBIX HOPMaX ¥ IMPaBUiIaX MEXKIMIHOCTHBIX OTHOIIECHUI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOI NeATETbHOCTH IIPH CO3IaHUN YUEOHBIX IPOEKTOB, PEIICHNH YUEOHbIX U
M03HABATENbHBIX 33/1a4, BEITOTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHUMATh ¥ IPHHIMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JPYTUX TIPH aHaIN3e
Pa3IMYHBIX BUIOB YIeOHOI NeATeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPHYECKOMY M HAyYHOMY HACIEINIO OTCYECTBEHHOH XHMHUH;

YBa)XEHHUS K MIPOLIECCY TBOPYECTBA B OOJIACTH TEOPHH U MPAKTHIECKOr0 MIPUMEHEHNS XUMHH, OCO3HAHHS TOTO, YTO
JIOCTVDKEHHUS HAyKH €CTh Pe3yNbTaT JIUTEIbHBIX HaOMOAEeHNH, KPOITOTINBBIX SKCIIEPHMEHTAIBHBIX TONCKOB,
MOCTOSHHOTO TPY/a YIEHBIX U IPAKTHKOB;

MHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B ITOTyYCHNH U MTOCIIEAYIOIIEM aHaIN3e HHPOPMAIIIH O TTePeOBBIX
JOCTI)KEHUSAX COBPEMEHHOH OTEYeCTBEHHOH XMMUM;

3) AYXOBHO-HPABCTBEHHOI0 BOCIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, STUIECKOTO ITOBE/ICHNS;

CITOCOOHOCTH OLIEHHBATh CUTYaIlUH, CBSI3aHHbIE C XUMHIECKIMH SIBIICHUSAMH,

Y IPUHUMATh OCO3HAHHBIE PEICHNs, OPHEHTUPYICHh Ha MOPabHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OLIEHHBATh CBOE MOBE/ICHNE 1 IMTOCTYIIKH CBOMX TOBAPHUINEH C MO3UIIMI HPaBCTBEHHBIX M IIPaBOBBIX
HOPM M OCO3HAaHHWE MOCIEACTBIH 3THX ITOCTYIIKOB;

4) dpopMupOBaHMS KYJIBTYPHI 310POBBS:



MOHUMAaHMS LIECHHOCTEH 370pOBOro U 6e30MacHoro oopasa >KU3HH, HEOOXOAUMOCTU OTBETCTBEHHOTO OTHOILEHUS K
COOCTBEHHOMY (hPU3UUECKOMY U IICUXMUECKOMY 310POBbIO;

COOMOEeH! TPaBUI O€30I1aCHOrO OOPAILEHHs C BELIECTBAMU B OBITY, IOBCEAHEBHOI U3HU U B TPYJOBOU
JeATENIbHOCTH;

MOHMMAaHUS EHHOCTH NPaBWJI HHANBHYaJIbHOTO M KOJUIEKTHBHOTO O€3011aCHOT0 IOBEACHHS B CUTYalusX,
YTPOXKAIOLIUX 3M0POBBIO U XKU3HU JIIOLIEH;

OCO3HAHUS MOCIEACTBUI U HENPUATHUS BPSAHBIX IPUBBIUEK (YIIOTPEOICHUS aJIKOTOMIsl, HAPKOTUKOB, KYPEHHUSI);
5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOMN IESITENbHOCTH, O0IECTBEHHO IONIE3HOMH,
TBOPUYECKON U IPyrUX BUJAX AEATEIBHOCTH;

YCTaHOBKHU HA aKTUBHOE YYacTHE B PELICHUH NIPAKTHUECKUX 33Ja4 COIIMAIbHON HAIIPABIEHHOCTH (B paMKax
CBOETO KJlacca, LIKOJIbI);

HHTEpeca K MPaKTHYECKOMY U3y4EeHHIO IPo(hecCHii pa3IMyHOro poja, B TOM YHCIIE HA OCHOBE IPUMEH CHUS
IPECAMETHBIX 3HAHUM 110 XUMUU,

YBAOKEHHUS K TPYLY, JIOAAM TPyAa U pe3yibTaTaM TPyLOBOH NeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOH TpaeKTOpHH 00pa3oBaHus, Oymyiiel nmpodeccun u
peai3anu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C y‘léTOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH,
HWHTEPECOB U MOTPeOHOCTEN 00IIIeCTBa;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMSI:

SKOJIOTMYECKH I1eJIECO00Pa3HOr0 OTHOIICHHUS K MIPUPOJIE, KaK HCTOYHHUKY CyIIECTBOBAHUS >KU3HH Ha 3eMIIe;
MIOHUMAaHHS TTI00aILHOIO XapakTrepa SKOJIOIMYCCKUX HpO6HeM, BJIMAHWS DKOHOMUYECKHUX ITPOIICCCOB Ha
COCTOSIHME MPUPOAHON U COLMATILHOM CPEJIbI;

OCO3HaHHuA HGO6X0)II/IMOCTI/I HCITIOJIB30BaHUA )IOCTI/I)KCHI/Iﬁ XUMHHU [J19 PEIIECHU BOIIPOCOB paliliOHAaJIbHOIO
MIPUPOIOIONB30BAHHS;

AKTUBHOTO HETIPUSTHUS JEHCTBUH, MPUHOCAIINX BPE] OKPYKAIOIIEeH TPUPOIHON Cpee, yMEHHUS MTPOr HO3UPOBATh
HeOIaronpuaTHbIE SKOIOTMYECKHUE TTOCIEACTBHS TPEAPUHUMAEMBIX JEHCTBHI U IPEIOTBPAIIATh UX;

HAJINYXS Pa3BUTOTO SKOIOTHIECKOTO MBIIIICHHS, SKOIOTHYECKOH KYIBTYPBI, OIBITA JIESITEIEHOCTH YKOIOTHYECKON
HaIPaBJICHHOCTH, YMEHHUS PyKOBOJCTBOBAThCS MU B TIO3HABATEIILHON, KOMMYHHKATHBHON M COITMAIBHOM
MPAKTHKE, CIIOCOOHOCTU ¥ YMEHHUS aKTHBHO MPOTUBOCTOSTH UICOIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHSI HAYKH U
00IIIeCTBEHHON TTPAKTUKH;

MMOHUMAaHUS CIIenn(UKH XHMUHU KaK HAyKH, OCO3HAHIS €€ POSi B (DOPMUPOBAHUH PaIlOHATBHOTO HAYIHOTO
MBIIIUICHNS, CO3JaHNH IEITOCTHOTO MPEACTABICHISI 00 OKPYKAIOIIeM MUpPE KaK O eIUHCTBE MIPUPOIBI U YEIIOBEKA,
B MIO3HAHWH IIPHPOIHBIX 3aKOHOMEPHOCTEH M PELICHUH MTPOOJIeM COXPaHEHUS IPUPOIHOIO PABHOBECHST;
yOe)KIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH ISl COBPEMCHHOW ITUBUJIM3ALUH: B €€ TYMAaHHUCTHIECKOH
HATPaBICHHOCTH 1 BKHOM POITH B CO3JaHUN HOBOI 0a3bl MaTepHaIbHON KYJIBTYPHI, PEIICHUH ITI00aTbHBIX
MpoOJIeM YCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTeTUYCSCKOM, MTUIIEBON W AKOJIOTHYECKOM
0€30IMacHOCTH, B Pa3BUTHH MEAUIIHEL, 00CTICIEHUH YCIOBUH YCIIEIIHOTO TPYAA M SKOIOTHYECKH KOM(pOPTHOI
KHU3HH KKIOT0o WieHa o0IIecTna;

€CTEeCTBEHHO-HAyYHOI rpaMOTHOCTH: IOHUMAHUS CYITHOCTH METOOB ITO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIONB30BATh TOTydaeMble 3HAHUS IS aHaJIM3a U OOBSICHEHHUS SIBIICHAN OKPYKaIOIero
MUpa ¥ IPOUCXOIIIINX B HEM M3MEHCHUH, yMEHHUS IeNaTh 00OCHOBAaHHBIC 3aKITFOYEHHUS HA OCHOBE HAYIHBIX
(haKTOB U MMEIOIINXCS TAaHHBIX C IEIBIO MTOTYUSHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIHHO UCIIONB30BATh XUMAYESCKUE 3HAHUS TS PEIICHHUS IPOOIEM B peallbHBIX
KU3HEHHBIX CHUTYaIVsIX;

HWHTEpeca K MO3HAHUIO U UCCIICIOBATENBCKOH AeITENFHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO H CaMOOOPa30BAHUIO, K aKTHBHOMY TOITYyJEHUIO
HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHH C XH3HCHHBIMH OTPEOHOCTIMU;

HHTEpeca K 0COOCHHOCTSM Tpyla B pa3lTUIHBIX chepax mpodheCCHOHATBHON NeITeNFHOCTH.

METAINIPEJIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yabTaTbl OCBOCHUS Y4eOHOro mpenMeTa « XUMHs» Ha YPOBHE CPEIHEro o0IIero
00pa3oBaHMs BKIIOYAIOT:

3HauUUMBbIE JI (JOPMHUPOBAHUSI MUPOBO33PEHHS 00YUaIOIIUXCSI MEXIUCHUILTMHAPHBIE (MEXIIPEIMETHBIE)
O0lLI[eHayYHbIE TIOHSTHUS, OTPAXKAIOLIUE LIETOCTHOCTh HAyYHOI KapTHHBI MUpPA U CHEHU(PHUKY METOJIOB IIO3HAHMUS,
UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BELECTBO, SHEPIUs, SIBIICHUE, IPOLIECC, CUCTEMA, HAyUHBII
(haxT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs], HCCIEA0BaHNE, HAaOMOAeHUE, U3MEPEHHE,
9KCIIEPUMEHT U JpyTHUe);

YHUBEpCaJIbHbIE YUeOHBIE IeiicTBUS (II03HABATE/IbHBIC, KOMMYHUKAaTUBHBIC, PETYIATHBHBIC), 00€CIIEUNBAIOIIIE
¢opmupoBaHue QyHKIIMOHAIBHOI IPaMOTHOCTH U COIIUATIBHOM KOMIIETCHLIUN 00Y4aIOIIUXCS;

CIIOCOOHOCTB 00YYarOIUXCS UCIIOMB30BaTh OCBOCHHBIE MEXIUCIUIUINHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U
YHUBEpCAJIbHBIC YUeOHBIE ICHCTBUS B IO3HABATEIBHON U COLIMATBHON IIPaKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAaXAIOT OBAJICHNE YHUBEPCAILHBIMI YUCeOHBIMH IT03HABATEIbHBIMH,
KOMMYHHUKAQTUBHBIMHU U PETYISATUBHBIMH ACHCTBUSIMH.

OBJ'IalIeHHe YHHBEPCAJIBbHBIMHA y‘leﬁHl)lMl/l NO3HABATEJIbLHbIMHU I€HCTBUSIMHU:

1) 6a3oBbIe JIornYecKue IeHCTBUA:

CaMOCTOSTENIEHO (DOPMYITHPOBATh M aKTYaIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPEAEIIATH IEH ACATSIBHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUN MX JTOCTHIKCHHUS, COOTHOCHUTH PE3Y/IBTAaThI
JACATCIBHOCTH C ITOCTABJICHHBIMU LICIIAMU,

HCIOJIB30BaTh IMPHU OCBOCHUUN 3HAHUN HpI/IéMLI JIOTUYECKOT'O MBIIIJICHUS — BBIAC/IATH XapaKTCPHBIC IPU3HAKH
HOHSTHH U YCTaHaBJIMBATDh UX B3aUMOCBA3b, NCIIOJIB30BATh COOTBCTCTBYIOIUC MMOHATHSA 1A O6’bHCHeHI/IH
OTIENBHBIX (DAaKTOB U SIBICHUM;

BEIOMPATh OCHOBaHUS M KPUTEPUH IS KINacCH(PHUKAIIMK BEIECTB M XUMUIECKUX PEAKIIHIA;

YCTaHaBIMBATH IPUIMHHO-CICACTBEHHBIEC CBSI3U MEXIY H3y4aeMbIMH SIBICHUSAMU;

CTPOUTB JOTUIECKUE pacCyKIeHUS (MHAYKTUBHBIC, IeAyKTUBHEIE, TI0 aHAIOTHH), BEISBIISTH 3aKOHOMEPHOCTHU H
MIPOTUBOPEUHS B PACCMATPHBAEMBIX SIBICHUAX, (DOPMYITHUPOBATH BEIBOMBI M 3aKITIOUCHHS;

MPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCTIONb3YEMbIE B XUMUH CHMBOJITUECKHE (3HAKOBEIE) MOJIEIH,
peoOpa3oBbIBATh MOJICILHBIC TIPEACTABICHUS — XUMHYECKHI 3HAK (CUMBOI) DJIEMEHTa, XUMHYECKas popMyIa,
YpaBHEHHE XMMUYIECKOH PEaKIny — IPH PeIIeHUH yaeOHBIX TO3HABATEIFHBIX M MPAKTHYECKIX 3a/1a4, IPUMEHATh
HAa3BaHHBIC MOJIENIFHBIC ITPEACTABICHIS IS BELIBIICHHUS XapaKTePHBIX IPH3HAKOB U3Y9IaeMBIX BEIICCTB U
XUMHYECKUX PEaKIIUN.

2) 6azoBble HCCEeN0BATEIbCKUE NeHCTBHS:

BJIAJIETh OCHOBAMH METOAOB HAYYHOTO ITO3HAHMUS BEIIECTB U XUMHIECKIX PEaKIHi;

(hOpMYyNIHPOBATH LIENH U 33Ja9H FCCIEIOBAHNS, HCIIOIB30BATh TOCTABICHHEBIE U CAMOCTOSTEIEHO
c(hOopMyITHPOBaHHBIE BOIIPOCH B KAYECTBE NHCTPYMEHTA ITO3HAHUS U OCHOBHI IS (DOPMUPOBAHUS TUIIOTE3HI 10
MIPOBEPKE IPABIIIEHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJIaJIETh HABBIKAMI CAMOCTOSTEIBHOTO ITAHUPOBAHUS U TIPOBENEHISI YICHUIECKUX IKCIIEPHMEHTOB,
COBEPIICHCTBOBATh YMEHHSI HAOMIOAAT 32 XOIOM IIPOIIecca, CaMOCTOATENEHO IPOTHO3UPOBATh €r0 PE3YIbTaT,
(hopMynupoBaTs 0000IIEHNS U BEIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YABTATOB UCCIEIOBAHMS, COCTABIISTh
00OCHOBaHHBIN OTUYET O MPOAETAHHOHN padore;

MpUOOPETATH OIBIT YYCHUIECKON HCCIIEN0BATEIHCKON M MMPOSKTHON AESTEIHHOCTH, IPOSIBIISTH CIIOCOOHOCTD U
TOTOBHOCTB K CAMOCTOSITETIHHOMY ITOUCKY METOAOB PEIICHHUS MPAKTHICCKAX 3aad, TPUMEHEHHIO Pa3InIHbBIX
METOJIOB ITO3HAHHSI.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH(POpMAIIUH (HAYIHO-IOMYISIPHAS TUTEpaTypa XUMHIECKOTO
CONepKaHws, CIIPABOYHBIE TIOCOOMS, pecypchl MIHTepHEeTa), aHATHM3HPOBATh HH()OPMAITUIO Pa3IMIHBIX BUIAOB U
(hopM TIpenCcTaBICHNUS, KPUTHIECKU OIICHUBATE €€ TOCTOBEPHOCTH M HETIPOTHBOPEYHBOCTE;

(OpMYIHPOBATE 3aMPOCHI M IPUMEHSATH Pa3INIHBIC METONEI IIPH TIOMCKE U 0TOOpe WH(POPMAITHH, HEOOXOTUMON
JUTSL BRITIONTHEHUST YI€OHBIX 3214 ONPEACeIEHHOTO THIIA;



MIPUOOPETaTh OIBIT UCIIOIb30BaHMS MH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH M Pa3IHMYHbIX TOUCKOBBIX
CHCTEM;

CaMOCTOSATENILHO BEIOMPATh ONTHMAIBHYIO ()OpMY MpeCTaBIeHHs HH(POPMAaLK (CXeMBbl, IpaduKH, AuarpamMMsl,
TaONMMLbl, PUCYHKU U JIPyTHE);

WCTIONB30BaTh HAyYHBIH A3BIK B KaUueCTBE CPECTBA P paboTe ¢ XMMUUECKOH HH(pOpMaIie: TPUMEHTh
MEXIpeaAMETHBIE ((pr3ndeckne U MaTeMaTUYEeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aO0peBHaTypbl, HOMEHKIIATYPY;
UCTIONIB30BaTh U MPeoOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATNISAHOCTH.

Osaanenue YHUBEPCAJTBbHBIMA KOMMYHUKATUBHBIMUA JeicTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBI B XOJIe THAIOra

I/I/I/IJ'[I/I JII/ICKyCCI/II/I, BbICKa3bIBaTh UJCHU, q)OpMyHI/IpOBaTI) CBOU HpC}Z[HO)KCHI/IH OTHOCHUTCIIBHO BBIITOJIHCHUA
TIPEIOKEHHOMN 3a]1a4uu;

BLICTyHaTI) C Hpe3EHTaHHCﬁ pe?)yJ'II)TaTOB HOSHaBaTeHLHOﬁ JACATCIbHOCTH, l'[O.TIy‘IeHHLIX CaAMOCTOATEIBbHO NN
COBMECTHO CO CBEPCTHHKAMH IMPH BHIMOTHEHUH XUMUYECKOTO DKCIIEPUMEHTA, IPAKTHYECKON paboTHI 10
WCCIICIOBAaHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, peau3alli yueOHOro mpoekTa U GopMyIupoBaTh BEIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX NCCIIENOBAHUN MTyTEM COTNIACOBAHUS MO3UIMI B X0ONe 00CYKIACHUS U OOMEHa
MHCHUSAMMU.

OBﬂane}me YHUBEPCAJTBHBIMHU PEryJIATUBHBIMHU JeiicTBUSIMM:

CaMOCTOSITENIFHO IIAHUPOBATH U OCYIIECTBIISATH CBOIO ITO3HABATENBHYIO ACATEIBHOCTD, OMpeaesss e€ eI U
3aJlauu, KOHTPOJIIMPOBATh U TI0 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MPEiaraeMblil aJlTOpUTM JACHCTBUI MpH
BBITIONIHEHUH YY€OHBIX U HCCIIE0BATEILCKUX 3a]1a4, BRIOUPaTh Hanbonee 3 GEKTUBHBIN CIIOCO0 MX PEIICHUS C
y4€TOM NOTYYCHNS HOBBIX 3HAHHUH O BEIIECTBAX M XMMUYCCKUX PEaKIIHIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmerHble pe3ynsraTsl OCBOeHUS Kypca «Opranuueckast XUMUsD) OTPaKaroT:

c(hOpMHPOBaHHOCTh MIPEACTABICHUA O XUMHUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, POITH
XMMUH B TIO3HAHWU SIBICHAHN IPUPOIHI, B (DOPMUPOBAHNHN MBIIUICHHUS M KyIBTYPBI INIHOCTH, e€ (PyHKINOHATEHON
TPaMOTHOCTH, HEOOXOANMOH TSI PELIIEHUS IPAKTUIECKUX 3a7a9 U SKOJIOTHUECKH 000CHOBAHHOTO OTHOIICHUS K
CBOEMY 3I10pOBbIO U IIPUPOAHOM cpene;

BJIa/ICHUE CUCTEMOM XMMHUECKUX 3HAHUMN, KOTOpasi BKIIOYAET: OCHOBOIOJIAratoIine MOHATHS (XUMUYECKUM
AIIEMEHT, aTOM, JIEKTPOHHAs 000JI09Ka aTOMa, MOJIEKYJIa, BAIEHTHOCT, JJIEKT POOTPHLATEIHHOCTD, XUMIUECKAS
CBSI3b, CTPYKTYpHas Gopmyia (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJIIPHAS Macca, MOJISIPHBIA 00bEM,
VINIEPOIHEIA CKeleT, (PYHKIMOHATbHAS TPYIa, PaauKai, H30MEpHUs, H30MEPhl, TOMOIOTHIECKAN PsiI, TOMOJIOTH,
YIJIEBOLOPObI, KUCIOPOA U a30TCOAEPKALIIE COeTUHEHHSI, MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO,
BEICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUHU M 3aKOHBI (TEOPHS CTPOCHHUS OPraHIIECKAX BEIIESCTB A.

M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB); 3aKOHOMEPHOCTH, CUMBOIMYECKUHN S3bIK XUMHH;
MHPOBO33PEHYECKUE 3HAHMUS, JIeKaIMe B OCHOBE NOHUMAaHUS IPUUMHHOCTH U CUCTEMHOCTH XMMUYECKHX
SIBTICHUH, ()aKTOJIOrMYeCKHE CBEICHUS O CBOHCTBAX, COCTABE, IONYICHUN U OE30MTACHOM UCTIONb30BAHUN
BaKHEHIIINX OPraHUYIECKUX BEIIECTB B OBITY U MPAKTUIECKOHN NEATEIFHOCTH YETIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTePHbIC PHU3HAKH MOHSATHH, YCTaHABIMBATH UX B3aMOCBS3b,
HCIONb30BaTh COOTBETCTBYIOLIUE MMOHATHS IIPU ONMMCAHUU COCTaBa, CTPOCHUS U MPEBPALIEHUH OPraHUuYeCKUX
COCIMHECHUI;

c(OpPMHUPOBAHHOCTh YMEHHI UCIIOIH30BATE XUMHUCCKYIO CHMBOJIUKY JIISI COCTABICHUS MONEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTON, COKPAIIEHHO ) (POPMYIT OPraHMUESCKHIX BEHIECTB M YPABHEHUIH XUMUYIECKUX PEaKIUi,



M3rOTaBJIMBATh MOJICIIH MOJICKYJI OPraHUYECKUX BEIIECTB ISl HILTIOCTPAIIMH WX XUMUYECKOTO 1
MPOCTPAHCTBEHHOIO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh PHHAIC)KHOCTh U3YYCHHBIX OPraHUYEeCKUX BEIECTB MO MX
COCTaBY M CTPOCHHIO K OMPEACIEHHOMY KIIACCy/TPYIIe COSAMHEHHUH (YIIIEBOMOPOIBI, KUCIOPOI 1
A30TCONIEPKAIINE COSTUHECHUS, BRICOKOMOJICKYIISIPHBIC COCANHEHHS ), TABATh UM HA3BAHUS 110 CUCTEMATHYECKON
nomenknarype (IUPAC), a Takxke MpHBOITUTH TPUBHAIBHBIC HA3BAHUS OTACIBHBIX OPIraHUYESCKUX BEIECTB
(3THIICH, TIPOITUIICH, AlleTHIICH, THIICHIIIMKONb, TIIUIICPUH, GEeHON, (OpMalIbACTH]I, AlleTabICTHI, MypPaBbHHAS
KUCIIOTa, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KHCIJIOTa, CTeapHHOBAs KUCIIOTa, IVIF0K03a, (pyKTOo3a, Kpaxmall,
LIEJUTIOJI03a, TIIUIINH);

c(hOPMHUPOBAHHOCTh YMEHHS OIPEACIIATH BHIbI XUMHUUECKOH CBSI3M B OPraHMYECKUX COSAMHEHUSX (OIMHAPHBIC U
KpaTHbIE);

c(hOPMHUPOBAHHOCTh YMEHHS IPUMCHSTH ITOJIOKCHHUSI TEOPUH CTPOCHUS OpraHuUecKuX Bemects A. M. Bytieposa
JUIA O6’I)${CHGHI/I$I 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUS,; 3aKOH COXPaHCHHA MAaCChl BCUICCTB,
c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepPH30BaTh COCTAB, CTPOCHHE, (PU3NUCCKUE U XUMUYCCKUE CBONCTBA
THUIIMYHBIX HpeJICTaBI/ITeHeﬁ Pa3IMYHBIX KJIaCCOB OPraHUYCCKUX BCIIECCTB (MeTaH, 9TaH, OTUJICH, ITPOITUJICH,
aneTuiieH, Oyraauen-1,3, MetuiOyraauen-1,3, 6eH3011, METaHOI, 3TaHON, STHJICHIIIUKOMb, TIINIIEPUH, (EHOI,
alleTalbJIeru]l, MypaBbHHasl M YKCYCHasi KUCIIOTHI, TIIFOKO3a, Kpaxmall, IIeJITF0I03a, aMHHOYKCYCHAst KUCIIOTa),
HUITIOCTPUPOBATH TCHETUYCCKYIO CBA3b MCKAY HUMU YPABHCHUSAMHU COOTBETCTBYIOIUX XUMHUYCCKUX peaKuHﬁ C
WCIIONB30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOUHUKH YIIICBOIOPOAHOTO CHIPhs (HE(Th, MPUPOIHEIIL ras,
YTOIIb), CIIOCOOBI HX MepepaboTKU M IIPAKTHUECKOE MIPUMEHEHUE TPOAYKTOB IEPEPadOTKH;

c(hOpMHPOBAaHHOCTh YMEHUH MPOBOIUTH BHIYMCICHHS 110 XUMUYESCKHM YpaBHEHHAM (Macchl, 00bEMa, KOTMYeCcTBa
HCXOHOIO BEIECTBA WM MPOIYKTa PEaKIMU 10 H3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOIO M3 HCXOMHBIX
BEIIICCTB

WJIM TIPOILYKTOB PEaKIUH);

c(hOpMHUPOBAHHOCTh YMEHHUHU BIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOJAaX HAYIHOTO [TO3HAHUS,
HCTIONB3yeMbIX B XUMHH IIPH N3YyYEHUH BEIICCTB ¥ XUMHUYECKUX SIBICHUH (HaOIIOICHNE, H3MEPEHHE,
9KCTIEPUMEHT, MOJECTHPOBAHIE), HCIIOIB30BAaTh CHCTEMHBIC XUMHUECKIE 3HAHUS JJIsl IPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CHTYallUsIX, CBI3aHHBIX C BEIIECTBAMU M UX IPUMCHCHHEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIONATH MTPaBHIIa TOJIB30BAHISI XUMHUIECKOH MOCYON 1 1a00paTOpHBIM
000pymnoBaHKEM, a TAaKXKe IPaBHUiIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIHUSMH 10 BHITOTHEHUIO
11a00paTOPHBIX XUMUYIECCKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHU IUITAHUPOBATH U BHIITONHATH XHUMHUYECKUI SKCTIEPUMEHT (IIPEBpAIICHIS
OpPraHMYECKHUX BEUICCTB P HAarPEBaHUU, ITOTydEHHIE ATUIICHA U H3YUYSHHE €T0 CBOUCTB, KAYECTBEHHBIC PEaKIIUU
OpPraHMYECKHUX BEUIECTB, ICHATypaurs OSIIKOB IIPH HAIPEBAHHUH, [IBETHBIC PEaKINU OCIIKOB) B COOTBETCTBHH C
MPaBUJIAMH TEXHUKH OE30IMaCHOCTH TIPU OOPAIICHHH C BEIECTBAMHU U JIA00OPATOPHBIM 000pYIOBAHHEM,
MIPEICTABIATH PE3YIIBTAThl XHUMHUYECKOTO SKCIIEPIMEHTA B (hopMe 3allUCH YPABHEHUH COOTBETCTBYIOIINX PEAKIIUIA
1 (OpPMYIHPOBATh BEIBOIBI HA OCHOBE ITUX PE3YIIBTATOB;

c(OpPMIPOBAHHOCTh YMEHHUI KPUTHUCCKH aHATN3UPOBATh XUMHIECKYIO HH(POPMALIIIO, TOTyIaeMyIO U3 PA3HBIX
HCTOYHUKOB (CpeAcTBa MAacCOBOM nH(popMamu, IHTepHET U APYTUX);

c(hOopMHPOBaHHOCTh YMEHUH COONIOATH IIPaBHIa SKOIIOTHIESCKH [IEeIeCO00pa3HOro MOBEICHHS B OBITY U
TPYHOBOH NESATENEHOCTH B LIENAX COXPAHEHHSI CBOETO 30POBhS U OKPYKAIOIICH MPUPOIHON CpeIbl, OCO3HABATD
OIACHOCTH BO3IECHCTBHS HA JKUBHIC OPTaHU3MEI OTIPEACIEHHBIX OPraHMUECKIX BEIIECTB, IIOHUMAst CMBICI
nokazaterst [1/IK, mosicHATh Ha mprMepax Crioco0bl YMEHBIICHHS U TIPEAOTBPAILCHUS HX BPEIHOTO BO3ICHCTBHS
Ha OpraHU3M YeIIOBEKa;

IUTst 00YJarOIIIXCS C OTPaHUIEHHBIMY BOSMOKHOCTSIMH 3I0POBBS: YMEHHE IPAMEHSTH 3HAHUST 00 OCHOBHBIX
JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUUICCKUX SIBIICHHIA;

JUTSL CJICTIBIX M CITA0OBHIAIIIMX O0YYArOIIMXCS: YMEHUE HCITOb30BaTh PeTbe(DHO-TOYCUHYIO CUCTEMY 0003HAUCHHI
JI. Bpaiins i 3anicu XMMAYECKUX (HOpMYIT.



11 KJIACC

[IpenmeTtHble pe3yasTaThl OCBOCHUS Kypca «OO0IIas 1 HeopraHu4eckas XUMHUsD) OTPaKaroT:

c(OpMHUPOBAHHOCTH MTPEICTABICHHUH: O XUMHUYECKOI COCTABIISIONIEH eCTeCTBEHHO-HayYHO! KapTHHBI MHUPa, POJIH
XMMUY B TTO3HAHWU SBJICHUHN MPUPOIHI, B QOPMUPOBAHUYN MBIIUICHHS M KYJIBTYPBI JIMIHOCTH, €€ (QyHKIMOHAITEHON
IpaMOTHOCTH, HEOOXOAUMOM TSI pELIeHUs IPAKTUUECKUX 3a/1a4 U SKOJIOTHYECKH 00OCHOBAaHHOIO OTHOIICHUS K
CBOEMY 3/10pOBBIO U IIPUPOIHOIL cpene;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAaHUH, KOTOpask BKIIOYAET: OCHOBOIOAraroIie NOHATHS (XMMUYIEeCKUI
9JIEMEHT, aTOM, H30TOII, S-, P-, 0- SIeKTPOHHBIC OPOUTAN ATOMOB, HOH, MOJIEKYJIa, MOJTb, MOJSAPHBIIT 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCICHUS, XUMUYECKas CBA3b (KOBaJCHTHAs, HOHHAS,
MeTaJUINYecKasi, BOJOPOAHAs), KPUCTAIUIMYECKas! pelIETKa, TUIIBl XUMUYECKUX PEeaKLUil, pacTBOpP, MEKTPOIUTHI,
HE3JIEKTPOIHUTEI, SJIEKTPOIUTHYECKAS AUCCOMALINS, OKUCINUTENh, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOI
PEaKINU, XUMUYECKOE PABHOBECHE); TCOPUHU M 3aKOHBI (TEOPUS MEKTPOITUTUICCKON TUCCOLUALIINH,
nepuognueckuii 3axon JI. M. Menneneesa, 3aKoH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHUs U
MIPEBpAILEHUS] SHEPTUU MPH XUMHUECKUX PEAKIIHSIX ), 3AKOHOMEPHOCTH, CAUMBOIIMUYECKUH S3bIK XUMHH,
MHPOBO33PCHYCCKUC 3HAHUS, JIC)KAIIUC B OCHOBC MMOHUMAHUA IPUINHHOCTU U CUCTEMHOCTU XUMUYCCKUX
SIBTICHUH, (PaKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOMYICHUU U OE30MTaCHOM HCTIOIb30BAaHUN
B)KHEHIIIMX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NeITCIFHOCTH YETIOBEKa,

C(I)OpMI/IpOBaHHOCTI: yMeHI/Iﬁ BBIABJIATH XapaKTECPHBIC MTPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh UX B3aUMOCBA3b,
HCIOJI30BaTh COOTBETCTBYOIINEC ITOHATUA ITPHU OITMCAHUN HCOPraHNMYCCKUX BEIIECTB U UX npeBpameHMf/i;
c(hOpMHPOBAHHOCTh YMEHHUI UCIIOIB30BATH XUMHUICCKYIO CHMBOJIUKY JUIS COCTABICHHS ()OPMYIT BEIIECTB U
YPaBHEHUI XMMHYECKUX peakIuii, cucreMarndeckyio HomeHkIatypy (IUPAC) u TpuBHaIbHBIC Ha3BAHHS
OT/IETIbHBIX HEOPTaHUYECKUX BEIECTB (YrapHbIi ra3, yIJICKUCIbIN Ta3, aMMHUaK, TallléHast U3BECTh, HeTraleéHas
H3BECTh, MUTHEBASI COMIA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUI OIPEICIATH BaJICHTHOCTD U CTEIICHb OKUCICHHUS XUMHUYECKUX 3JICMEHTOB B
COCIMHEHHUSX PA3IMYHOrO COCTaBa, BU XUMUYICCKOHM CBA3H (KOBaJICHTHASI, HOHHAS, METAJUINIECKAasl, BOLOPOIHAS)
B COEIMHCHHUSAX, THI KPUCTAJUTMIECKOH PEIIETKH KOHKPETHOTO BEIIESCTBA (aTOMHAsI, MOJICKYJLsIpHAsI, HOHHAS,
METaJUIN9IECcKas), XapakTep CPenbl B BOAHBIX PACTBOPAaX HEOPTaHWMYECKUX COCIMHEHH;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH IPHHAIC)KHOCTh HEOPIraHUIECKUX BEIIECTB 110 UX COCTABY K
OIPEENEHHOMY KJIACCY/TPYIIe COSAMHEHHH (TIPOCTHIC BEIIECTBA — METAJIIBI 1 HEMETAJUIBI, OKCHJIBI, OCHOBAHUS,
KHCJIOTBI, aM(OTEpHBIC TUPOKCUIBI, COJTH);

c(hopMHPOBaHHOCTh YMEHUH pacKphIBATh CMBICI TIepruoarueckoro 3akoHa J[. 1. Menneneesa u IeMOHCTPUPOBATH
€ro CHCTEMAaTH3UPYIOUIYIO, OOBSICHUTEIBHYIO U IIPOrHOCTUIECKYIO (DYHKITHH;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTEPH30BATh JICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX dJIeMEHTOB 1—4
nepronoB [leproandeckoii cucTeMbl XUMUUECKHX 31eMeHToB J[. 1. Menaeneesa, UCIOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE OPOUTANNY, «IHEPIeTUIECKUE YPOBHINY, OOBICHATH 3aKOHOMEPHOCTH N3MEHEHHS CBONCTB
XMUMAYECKUX AJIEMEHTOB U MX COSIMHEHHI 10 meprofaM U rpynmnam [lepronimaeckoi CHCTeMBl XUMHYECKAX
anemeHToB M. 1. MeHnpeneena;

c(hOopMHPOBAaHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) O0IINE XUMHUIECKAE CBOMCTBA HEOPTaHUIESCKIX
BEIIECTB PAa3IUIHBIX KJIACCOB, IIOATBEPKAATH CYIIECTBOBAHIE T€HETUIECKON CBS3U MEXKIY HEOPraHMISCKIMHU
BEIIECTBAMH C ITOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIIX XUMHUECKHUX PEaKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHHS KIACCH(PUINPOBATE XUMUICCKIE PEAKITUH MO pa3IMIHBIM MpU3HAKaM (IHCITY H
COCTaBY pearupylonX BEIIeCTB, TEIIOBOMY 3D (eKTy peakiyu, N3MEHEHUIO CTEIIEHEH OKHUCIICHUS JIIEMEHTOB,
00paTUMOCTH peaKIny, yIaCTHIO KaTalll3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTABIATH YPABHEHUS PEAKIUI Pa3JIMUHBIX THIIOB, IIOJTHBIE U COKPAIIEHHEBIC
YpaBHEHUS peakIuii HOHHOTO OOMEHA, YIUTHIBAs YCIIOBUS, IPU KOTOPBIX 3TH PEaKIMU HIYT 0 KOHIIA;
Cc(OPMHPOBAHHOCTh YMEHHUI IPOBOIAUTE PEAKIINH, TIOATBEPKIAIOIINE KaUeCTBEHHBIH COCTaB Pa3THYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATE ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPax
HEOPraHWYECKHUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHUU PACKPBIBATH CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN IIOCPEICTBOM
COCTaBIICHHS DIICKTPOHHOIO OaJlaHCa ITHX PEaKIUi;



C(OPMHUPOBAHHOCTH YMEHHU OOBSICHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOU PEaKIHK OT Pa3InYHbIX (PaKTOPOB;
XapakTep CMEIICHHUS XUMUYIECKOr0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ICHCTBHSI (TIPUHIIAT

Jle Illarenbe);

C(OPMHUPOBAHHOCTh YMEHHH XapaKTePH30BATH XUMHUCCKHIE TPOIECCHI, JICKAIINE B OCHOBE MTPOMBIIUICHHOTO
MOTY4YEHHsSI CEPHOI KHCITOTI, aMMUAKa, a TaKxkKe COPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyIHBIX
MPUHIMIIAX ¥ SKOJIOTHYESCKHUX MPOOIeMaX XMMUIECKOro IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI IIPOBOJMTE BHIYMCIICHHSI C HCIIOMB30BAHUEM MTOHATHS «MAcCOBasi ONIS BEIIECTBA B
pacTBOpe», 00LEMHBIX OTHOLICHUH ra30B MPU XMMUYIECKUX PEAKIUIX, MACCHI BEIIECTBA WK 00bEMa ra3os MO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OHOIO U3 YYaCTBYIOLIMX B PEaKINH BEIIECTB, TEIIIOBOTO
s¢dekTa peakMy Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IPEBPALEHHS U COXPaHEHHs SHEPruH;
c(OpMHUPOBAHHOCTh YMEHUH COONIOATH IIPAaBHIIA MTOJIB30BAHUS XMMHUYECKOH MOCYI0H 1 J1aOOpaTOPHBIM
000pyI0BaHHEM, a TaKXKe ITpaBHUIia 00pAIeHHs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIMSIMH T10 BBITOTHEHHIO
1a00paTOPHBIX XMMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUNITAHUPOBATH U BBIITONHATh XMMHUYECKHUIT SKCIIEPUMEHT (pa3ioxkeHHne IepoKCHIa
BOJIOPO/Ia B IIPHCYTCTBHHU KaTalU3aTopa, Olpe/ieieHHe Cpelibl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO
HHJMKATOPa, BIUSHUE Pa3InIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIInH, PeaKIui HOHHOrO o0MeHa,
KaueCTBEHHBIE PEaKLIUH Ha Cylb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI, PEIICHUE
9KCIEPUMEHTANIBHBIX 3371a4 110 TeMaM «MeTtauis» 1 «HeMerasb») B COOTBETCTBHY C MPaBHIJIAMH TEXHUKH
0e30MacHOCTH IIPU OOPAIICHNH C BEIIECTBAMH U TaOOpaTOPHBIM 000PYIOBAHUEM, TIPEACTABISATE PE3YABTAThI
XMMHYECKOTO KCIIEPUMEHTA B (hopMe 3amrcH ypaBHEHUI COOTBETCTBYIOMINX PEaKIuid 1 (YOPMYITHPOBATH BHIBOMBI
Ha OCHOBE THX PEe3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHUCCKH aHATU3UPOBATh XUMHUECKYIO HH(POPMALIHIO, TOITyJaeMyI0 U3 Pa3HBIX
HCTOYHHKOB (CpEACTBA MACCOBOIM KOMMYHHUKaNH, IHTEpHET U IpyTrHX);

c(hopMHPOBaHHOCTh YMEHUH COONIONATH TIPaBUIIa SKOIOTMYECKH IIETIECO00Pa3HOTO MOBENIEHNS B OBITY U
TPYHOBOI IESATENEHOCTH B LIENAX COXPAHEHHSI CBOETO 3I0POBhS U OKPYKAIOIICH MPUPOIHON Cpe/Ibl, 0OCO3HABATD
OIMACHOCTH BO3/ICWCTBHSI HA JKMBBIE OPTaHU3MBbI ONPENEIEHHBIX BEIIECTB, MOHUMAs cMbIci nokaszarens [1JIK,
MOSICHATH Ha IPUMEpax CIIoCOOB! YMEHBIIIEHUS U IIPEJOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS HAa OPraHNU3M
YETIOBEKa,

JUTst 00YJaIOIINXCS C OTPaHUYEHHBIMY BOSMOKHOCTSIMH 30POBBS: YMEHHE IPAMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOIaX MO3HAHMS BEIECTB M XUMUYICCKUX SIBIICHHIA;

JUTS CJICTIBIX ¥ CTTA00BHIAIIMX O0yYarONIMXCsl: YMEHUE HCIIOIh30BaTh pelibe(DHO-TOUCUHYIO CUCTEMY 0003HAUCHUH
JI. Bpaiins i 3anucu XuMAYeCKUX (HOpMYIl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KonnuectBo yacos
Ne OJeKTpoHHbIE (IUPPOBHIE)
HanmeHoBaHMe pa3esioB U TEM MPOTPaMMBI Kourponsnsie | ITpaktuueckue
n/m Bcero 00pa3oBaTeNbHbIE PECYPChI
paboThI paboTsI
Pasnen 1. Teoperudyeckue 0CHOBBI OPraHU4eCcKO XUMUM
11 [Tpenmer OPraHIEcKOH XUMHH. Teopwust cTpoeHUsT OpraHUYECKUX 3 1 Inttps.Z/resh. ru/subject/29
coennHeHnuil A. M. byrneposa RS
Hroro mo pazneny 3
Paznen 2. YruieBonopoabl
2.1 [lpenenbHble YIIeBOAOPOIbI — aTKaHbI 2 Ittps://resh. ru/subject/29
2.2 HenpenenbHbIC YIIIEBOAOPOIBI: AJIKCHBI, AIKAIUCHBI, ATKMHBI 6 1 [nttps://resh. ru/subject/29
2.3 |ApoMaTHyecKHe yriieBOJA0POIbI 2 Inttps://resh. ru/subject/29
2.4 TlpupoaHbie UCTOYHUKHU YIIIEBOJOPOJIOB U UX MepepadboTka 3 1 tps://resh. ru/subject/29
Hroro no pazneny 13
Paznen 3. Kucaopoacoaep:kamue opranndeckue coeIuHeHUust
3.1 Crouptsl. Denon 3 tps://resh. ru/subject/29
3.2 Anbperunsl. Kap6oHoBbie kuciotbl. CroxHbIe 3(UPEI 7 1 tps://resh. ru/subject/29
3.3 |[YreBonsl 3 1 tps://resh. ru/subject/29
Hroro no pazgeny 13
Pa3nen 4. A3orcoaepxaniye OpraHndecKue CoeMHEeHN s
4.1 3 kps://resh. ru/subject/29

%MI/IHH. AMHHOKHCHOTHI. benku



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

KonnuectBO yacoB

Ne OnekrponHbie (1M(poBLIC)
HaumenoBanue pas3aciioB U TEM IIPOTPaMMBbI KOHTpOJII:HI:IG HpaKTHqGCKHe
/11 Bcero 00pazoBareNbHbIE PECYPCH
paboThl paboThI
Wroro mo pazneny 3
Pasnea S. BeicokoMoJIeKYJISIPHBIE COEIMHEHUSA
5.1 ‘HJ‘IaCTMaCCI)I. Kayuayxu. Bonokua 2 M ru/subject/29
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 34 3 2 ‘
11 KJIACC
KonudaecTBo vacoB
Ne OJeKTpoHHBIE (LIUPPOBHIE)
HauMmeHoBaHue pa3/iesioB ¥ TEM ITPOrPaMMBI Konrponsasie | [TpakTnueckne
/1 Bcero 00pa3zoBaresbHbIE PECYPCHI
paboThI paboThI

Paznen 1. Teopernueckue 0CHOBbI XUMHH
11 Creeme souon. leproumicont o lepomccms wress 3|4 ——
1.2 Crpoenue BemecTBa. MHOTooOpasue BEIIECTB 4 tps://resh. ru/subject/29
1.3 Xumuueckue peakuuu 6 1 1 tps://resh. ru/subject/29
Hroro no pazgeny 13
Pa3gen 2. Heopranunyeckasi xuMust
2.1 Meramnbl 6 1 kps://resh. ru/subject/29



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

KonnuectBO yacoB

Ne OnekrponHbie (1M(pPOBLIE)
HaumenoBanue pas3aciioB U TEM IIPOTPaMMBbI KOHTpOJII:HHe HpaKTHqGCKﬂe
/11 Bcero 00pazoBareNbHbIE PECYPCH
paboThl paboThI
2.2 |HemeTamib 9 1 1 tps://resh. ru/subject/29
2.3 (CBs3b HEOPTAHUYECKUX U OPTaHUICCKHUX BEIICCTB 2 tps://resh. ru/subject/29
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 ‘XI/IMI/ISI U )KU3Hb 4 ‘ ﬁps://resh. ru/subject/29
Hroro mo paszgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 ‘ 3 ‘
MOYPOUYHOE IJIAHUPOBAHUE|
10 KJIACC
KomnmuecTBo yacos
Ne [Hara DneKkTpoHHBIE UPPOBHIC
Tema ypoxa Kontponbhbie|[IpakTuueckue
n/n Bcero U3y4YeHHs |00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
[Ipeamer opraHuveckoil XUMUH, €€ BOSHUKHOBEHHE, Pa3BUTHE 1 _ .
1 N, tps://resh. ru/subject/29
Teopust ctpoeHus opranndeckux BemiecTs. [IpeacraBnenue o
5 KIlaccu(UKaIlMN OpraHnYecKuX BemlecTs. HomeHkmnaTypa 1 tps:/Iresh. rufsubject/29

(CI/ICTCMaTI/I‘-ICCKaH) N TPUBHUAJIBHBIC HA3BAHU OPTaHUYCCKUX
BCIIICCTB



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

KonnuectBo yacoB

Ne [Hara DNeKTPOHHBIE U(PPOBHIE
Tema ypoxa Kontponbhsie [Ipaktnueckue
/1 Bcero M3Y4YCHHUsST |00pa3oBaTeNIbHbIC PECYPCHI
paboThl paboThl

3 |BXoJHO¥ KOHTPOJIb. 1 1 tps://resh. ru/subject/29

4 |AnKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKHI Pl 1 tps://resh. ru/subject/29

5 MeraH u 3TaH — NPOCTEUIIINE NPEICTABUTEIHN aJTKAaHOB 1 tps://resh. ru/subject/29

6 |AJNKeHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 tps://resh. ru/subject/29

7 [ DTWJIEH U NpONWIEH — MPOCTEHIINEe TPEeICTAaBUTENN ATKEHOB 1 tps://resh. ru/subject/29
I1 ol. .

8 paKTHieckas pabota Ne 1. «I[lonmydenne 3TusieHa U U3yICHHE 1 1 tps:/Iresh. rufsubject/29
€ro CBOWCTB»

9 Anxanuensl. byraauen-1,3 u merunoyranuen-1,3. [lonyuenue 1 tps:/Iresh. rufsubject/29
CUHTETHYECKOTO KaydyKa U Pe3UHBI FSTEST
An : i .

10 KHUHBI: COCTaB U OCO6erIOC1;I/I CTPOEHUSI, TOMOJIOTUYECKUI 1 tps:/iresh. rufsubject/29
psia. AUETHIIEH — MPOCTEUIIHI peICTaBUTEh ATKHHOB FSTEST

11 BeluncieHus no ypaBHEHUIO XUMHUECKON peaKkLuu 1 tps://resh. ru/subject/29

12 |Apenbl: 6eH30:1 ¥ TOIY0J 1. TOKCHYHOCTh apeHOB 1 tps://resh. ru/subject/29

13 [IpomexxyTodyHas aTTecTaIusl. 1 1 tps://resh. ru/subject/29

14 [IpupoiHbIe HICTOYHUKH YITIEBOJOPOIOB! MPHPOJIHBIi a3 u 1 tps:/iresh. ru/subject/29
MonyTHbIE He(pTAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepadoTKu FsTEST

15 [IpupoHbIe HICTOYHUKH YITIE€BOJOPOIOB: MPHPOJIHBIH ra3 u 1 tps:/iresh. ru/subject/29
MOoNyTHbIE He(PTsAHBIE ra3bl, He(PTh U IPOAYKTHI €€ nepepadoTKu FsTEST

16 |Pemenue 3aaa4 1o pasueny «YIrieBoI0pOIb» 1 tps://resh. ru/subject/29

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: METAHON U ATAHO. 1 tps:/iresh. ru/subject/29
BonopoaHas cBs3b HRs /TSN

18 MHoroaroMHbI€ CIIUPTHI: ATHICHIIIMKOJb U TIIULEPUH 1 tps://resh. ru/subject/29

19 @DeHo: CTpOSHHE MOJICKYITbI, GU3NUYECKHE U XUMHUYECKUE 1 tps:/Iresh. rufsubject/29

CBOﬁCTBa, MMPUMCHCHUC
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KonnuectBo yacoB

Ne [Hara DNeKTPOHHBIE U(PPOBHIE
Tema ypoxa Konrpoibaeie|IIpakTnyeckue
/1 Bcero M3Y4YCHHUsST |00pa3oBaTeNIbHbIC PECYPCHI
paboThl paboThl
20 Ampaerunsl: popManbIeTH M alleTaTbACTHI. ATICTOH 1 tps://resh. ru/subject/29
21 OnHOOCHOBHBIE TIpeNieTbHbIE KAPOOHOBBIE KUCIIOTHI: 1 tps:/iresh. rufsubject/29
MYpaBbUHAS U YKCYyCHAsI
29 [IpaxTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCyCHOM 1 1 tps:/iresh. ru/subject/29
KHCJIOTBI»
23 CreapuHOBas 1 OJICMHOBASI KUCJIOTHI, KaK TIPEICTABUTEIH 1 tps:/iresh. ru/subject/29
BBICIITUX KAPOOHOBBIX KUCIIOT :
24 Mrzma KaK COJIM BBICIIMX KAPOOHOBBIX KHCJIOT, UX MOFOIIIEE 1 tps:/iresh. ru/subject/29
neicTBHE tp
CrnoxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1 _ .
25 THAPOITH3 CHOKHBIX SPHPOB tps://resh. ru/subject/29
26 DKupsl: rumponus, mpuMeHeHne, OM0JI0TuYecKast poib )KUPOB 1 tps://resh. ru/subject/29
97 YrneBoabl: cocTas, kiaccudukarus. Baxkueiinme 1 tps:/Iresh. rufsubject/29
MpeCTaBUTENN: [II0K03a, PPYKTO3a, caxaposa FsTEST
28 [Kpaxman u 1e/mos03a Kak MPUPOIHBIC MTOTMMEDPHI 1 tps://resh. ru/subject/29
29 Hrorosas koMIuIeKcHas paboTa. 1 1 tps://resh. ru/subject/29
30 |AMUHBI: METUJIAMUH M aHUJIUH 1 tps://resh. ru/subject/29
/AMUHOKHUCJIOTBI KaK aM(OTEpHbIE OPraHUuYECKUE COCTUHEHUS, 1 _ .
31 ux Ouonoruyeckoe 3HadeHue. [lentu sl tos://resh. ru/subject/29
32 |benku Kak IpUPOTHBIE BEHICOKOMOJIEKY/ISIPHBIE COESAMHEHUS 1 tps://resh. ru/subject/29
33 (OCHOBHBIE MOHATHUS XUMUU BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1 tps://resh. ru/subject/29
34 OCHOBHBIE METOJIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coenuHeHui. [lnactMaccel, kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 2
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11 KJIACC

KonnuectBo yacoB

Ne Hara DJeKTpOoHHBIC TU(POBHIE
Tema ypoka Konrponbheie| [IpakTnueckue
n/n Bcero U3yueHus 00pa3zoBaTENIbHbIE PECYPCHI
paboThl paboThl

1 XUMUYECKUH deMEHT. ATOM. DIIeKTPOHHAsA KOH(PUTyparus 1 tps://resh. ru/subject/29
ATOMOB p
[Iepnonnueckuit 3axoH u llepuoanueckas cucrema
xuMmudeckux aneMmeHToB 1. Y. MenpaeneeBa, ux CBsI3b C

2  |COBpEMEHHOI TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH 1 tps://resh. ru/subject/29
W3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX
COEMHEHUH TI0 TPYyIIaM U epHoIaM.

3 |BxomHOW KOHTPOJIb 1 1 tps://resh. ru/subject/29
Crpoenue BelecTBa. XUMUYECKAs CBA3b, €€ BUIBI,

4 MexaHU3Mbl 00pa30BaHMs KOBAJICHTHOH CBs3H. BogopoaHas 1 tps://resh. ru/subject/29
CBSI3b
BaneHTHOCTB. DNeKTpoOTpUIIaTENbHOCTh. CTENEeHb

5 lokucienus. BemecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYIISIPHOTO 1 tps://resh. ru/subject/29
CTpOEHUS

5 [TonsiTre o AucriepcHbIX cucTtemMax. VICTUHHbBIE U KOJIJIOUTHBIE 1 tps:/Iresh. rufsubject/29
pacTtBophl. MaccoBas 10151 BelllecTBa B pacTBOpE FRS-LITEST
Krnaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX

7 coenuHeHUH. ' eHeTHUECKas CBSA3h HEOPTAaHMYECKUX BEIICCTB, 1 tps://resh. ru/subject/29
Pa3IMYHBIX KJIACCOB
Krnaccudukaius XuMU4eCcKUX peakliuii B HEOPraHMueCKon 1

3 OpraHMYEeCKON XUMHH. 3aKOH COXPAHEHHUs MACCHI BEIIECTB; 1 tps://resh. ru/subject/29
3aKOH COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU XUMUYECKUX s TSN
peaKIusax

9 CxopocTth peakmun. O0paTuMble peakiui. XUMUYECKOe 1 tps://resh. ru/subject/29

paBHOBECHE
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KonnuectBO yacoB

Ne [Hara DNeKTPOHHBIE TU(PPOBHIE
Tema ypoka KontponbHsie| [IpakTudeckue
n/n Bcero U3yueHus: 00pa3zoBaTENIbHbIE PECYPCHI
paboTsl paboThl

[IpakTudeckas padora Ne 1. «IIpuroroBiaeHue pacTBOpoB ¢ .

10 P . pado pHrot p p 1 1 tps://resh. ru/subject/29
3aIaHHOM MOJISIPHOM KOHIICHTpaIuein
DnekTpoauThueckas nucconuanus. [lousaTre o BOqopoaHOM

11 |mokazarene (pH) pactBopa. Peakuinu nonHoro oomeHa. 1 tps://resh. ru/subject/29
['unponu3 opraHMuecKuX U HEOPTaHUUECKUX BEIECTB
OKHUCIUTETHO-BOCCTAHOBUTEIbHEIC peaknuu. [lorsaTtue 00 .

12 peaxtl 1 tps://resh. ru/subject/29
AIIEKTPOJIN3€ PACIUIABOB M PaCTBOPOB COJIEH

13 [[IpomexxyTodHas aTTeCcTarys. 1 1 tps://resh. ru/subject/29
Mertainmel, ux noyuoxenue B [lepruoanueckoi cucreme

14 xummdaeckux snemenToB JI. M. MenaeneeBa 1 0COOCHHOCTH 1 tps://resh. ru/subject/29
cTpoeHust aroMoB. O0mue Gpu3ndeckne CBOMCTBA METAIIIIOB
CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUI PsiJl HAPSKEHU I .

15 p PAL Harlp 1 tps://resh. ru/subject/29
METaJIJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB (HATpUi .

16 . . . . (narp l 1 tps://resh. ru/subject/29
KaJIUi, KaJblIUi, MarHui, aIIOMUHUN) U UX COCTMHCHUIN

17 XumMuueckue CBOMCTBA XpoMa, MU U UX COCAMHEHUHN 1 tps://resh. ru/subject/29

18 |Xmmuueckue cBoiicTBa IIMHKA, JKeJIe3a U UX COCTUHEHNHI 1 tps://resh. ru/subject/29
[IpakTuyeckas padora Ne 2. "Pelienue skcriepuMeHTaIbHBIX .

19 P P " p 1 1 tps://resh. ru/subject/29
3a/1a4 1Mo TeMe «MeTalibhy
Hemeraisl, ux nososkenue B [lepuoaudeckoii cucreme

20 xummueckux 3aeMeHToB JI. 1. MenzaeneeBa u 0COOCHHOCTH 1 tps://resh. ru/subject/29
CTPOCHHS aTOMOB
du3nyecKrue CBOMCTBA HEMETAIOB. AJJTIOTPOTIHS HEMETAJIIIOB .

21 p 1 tps://resh. ru/subject/29
(Ha mpumepe Kucaopoa, cepsl, hocdopa u yrieposaa)

22 | XuMHu4ecKre CBOKWCTBA raJOTeHOB, CEPhl U UX COCAMHEHUIA tps://resh. ru/subject/29

23 Xumudeckue CBOHCTBa a30Ta, pocodpa U UX COSTUHEHUN tps://resh. ru/subject/29
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KonnuectBO yacoB

Ne [Hara DNeKTPOHHBIE TU(PPOBHIE
Tema ypoxa KontponbHsie| [IpakTudeckue

/1 Bcero M3y4YeHHs] 00pa3oBaTeIbHBIE PECYPChI

paboTsl paboThl

24 | XuMudecKue CBOMCTBA YIIIepo/ia, KPEMHHUS U UX COCTUHECHUN tps://resh. ru/subject/29

25 |[IpuMeHeHne BaXKHEUIINX HEMETAJJIOB M UX COCIMHECHUH tps://resh. ru/subject/29
O0600611eHrEe U cUcTeMaTH3alusl 3HaHUH 110 TeMe

26 |«Hemeramsl». Beraucinenus o ypaBHEHUSIM XUMHUYECKUX 1 tps://resh. ru/subject/29
peaKIuii ¥ TePMOXUMHUECKUE PACUETHI

27 [IpakTrnueckas Pa60Ta Ne 3."«PCHICHI/Ie JKCIIEPUMEHTAIBHBIX 1 1 tps://resh. ru/subject/29
3a1a4 1o reMe "Hemeramis'"y HRS:ATESh

28 |[Urtorosas KOMILIEKCHas paboTa 1 1 tps://resh. ru/subject/29

29 Heoprannueckue u opranndeckue kuciortel. Heoprannueckue 1 tps://resh. ru/subject/29
Y OpraHuYecKrue OCHOBAHUS FRS-LITEST
AmoTepHbIe HEOpraHNYECKHe U OpraHNYECKHE COETMHEHUSI.

30 [eHermveckas CBA3b HEOPraHUYECKUX U OPraHUUECKUX 1 tps://resh. ru/subject/29
BEI[ECTB
P Oecrie i i .

31 [POIb XMMHH B 00CCTIECHIH SKOJIOTHYECKOH, SHEPreTHECKoH 1 tps:/iresh. ru/subject/29
Y TIUILEBOM 0€30MacCHOCTH, Pa3BUTUU METUIMHBI FsTEST
[IpencraBnenus 06 00MKUX HAYYHBIX PUHIUTIA .

32 | P Hl YHHBIX TIPUHIHTIAX 1 tps://resh. ru/subject/29
MIPOMBIIIICHHOTO MOTY4€HUsI BaXKHEHIIINX BEIIECTB

33 [YemoBek B MUpE BEIIECTB U MaTepUATIOB tps://resh. ru/subject/29

34 Xumus v 370pOBBE YEIIOBEKA tps://resh. ru/subject/29

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 3
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YYEBHO-METO/JMYECKOE OBECIHHIEYHEHHE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

Pynsutuc I'. E. ®eapavan @.I. Xumus: 10 ki1.: yueOHUK 1715 0011e00pa3oBaTe/IbHbLIX OPraHU3aLHUii
Ba3zoBbslii ypoBenb , M. IlpocBemienue, 2017

Pynsutnc I. E. ®enpaman @.I. Xumus: 11 ki1.: ydeOHHK 1/ 0011€00pa30BaTeIbHbLIX OPraHU3anuii
Basosblii yposennb , M. IIpoceemenne, 2018

METOANYECKHUE MATEPHUAJIbI JUISA YUUTEJIS

A.M. Paneuxuii Junakrudeckuii marepuas Xumus 10- 11 knacest M. IIpocBemenue 2014
KoHTpo/1bHO — oLleHOUHBIE MaTepHAaJIbl, ONY0JIMKOBAHHbIE B C€TH HHTEPHET
HOU®POBBIE OGPASOBATEJILHBIE PECYPCBHI U PECYPCbI CETH UHTEPHET
®denepanabHblil HHCTUTYT Nearoruyeckux uzmepenuii http://fcior.edu.ru

Iudporsie oGpazorareabubie pecypebl http://school-collection.edu.ru/catalog/
Karanor uudgposbix odpaszoBareabHbIX pecypcoB https://drofa-ventana.ru

Iudposrie o6pasoBareabHbIe pecypesl 1ps://resh. ru/subject/29
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