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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHUHM Ha ypOBHE CpeIHEro odiiero obpazoBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3ynbTaraM OCBOCHHUS (eaepalbHON 00pa3oBaTENbHON MPOTPaMMBI CPEIHErO
obmero obpazoBanus (DPOII COQO), mnpencraBneHHbIXx B DenepanbHOM TOCYIApPCTBEHHOM
obpazoBatensHOM ctrangapte COO, c¢ yuérom Konuenuum mnpemnopaBaHusi yueOHOTO MpeaMera
«XuMus» B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoit Deaeparuu, peaau3yrIIUnX OCHOBHBIE
o0Opa3oBaTeNnbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUNH «CTpaTeruu pa3BUTHUS BOCHUTAHUS B
Poccutickoit @enepanuu Ha nepuon a0 2025 roma» (Pacnopsukenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MporpamMmbl MO XMUMHUHU, K ONpeIeIeHHI0 00IIel cTpaTeruu
00y4YeHHs, BOCIIUTAHUS M PAa3BUTHsI 0OYUAIOIIMXCS CPEACTBAMHU y4eOHOT0 IpeaMeTa «XUMUs JUIs
10-11 xmaccoB Ha 06a30BOM ypOBHE COCTaBWIM KoHIenTyaidbHble Tonoxenus ®PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJeH, COAEp)KaHUs, Pe3yIbTaToB OOy4YeHUS W TPeOOBaHUI K YPOBHIO
MTOJATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe  oOpazoBaHuE,  TIOJy4yaeMO€  BBINYCKHHKaMU  00IIeo0pa3oBaTeinbHON
OpraHu3alliy, SBISETCS HEOThEMIIEMON YacThi0 UX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPILAIOIINM
ATAriOM peaju3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro 00pa3oBaHUs. DTH LEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHl YEJIOBEKa, a TaKKe HKOJIOTHIECKU
00OCHOBAaHHOTO OTHOILICHHS K CBOEMY 3J0POBBIO U MPHPOTHOU cpene. Peanmsyercss xuMudyeckoe
oOpa3oBaHue OOYYAIOIIUXCS Ha YPOBHE CpPETHETO OOIIero oO0pa3oBaHHs CPEICTBAMHU Y4eOHOTO
npeamera « XUMHUs», COACP)KaHUE U MTOCTPOSHHE KOTOPOTO OIPEENICHBI B IPOTPaMMe 110 XMMUU C
yu€ToM crnienn(UKH HAYKH XMMHH, €€ 3HAYeHUs B TIO3HAHUM MPHPOJIBI U B MaTEPUATBHON JKU3HU
obmiecTBa, a Takxke ¢ y4yéToM OOMMX Iiefieil M NPHHLUIOB, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obmiero oopaszoBanus B Poccuiickoit @enepanuu.

XuMHs KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl poJib B COBPEMEHHOMH
LMBUIIM3AIlMU, B CO3JaHUHM HOBOWM 0a3bl MaTepuanbHOW KynbTypbl. OHa BHOCHT CBOM BKJIaa B
(dbopMHpOBaHKE PAIMOHATIHHOTO HAYYHOTO MBIIICHHS, B CO3JIaHHE IIEJIOCTHOTO MPECTaBICHUS 00
OKpY’KaloIleM MHpE KaK O €JMHCTBE NMPHUPOJBI U YeIOBeKa, KOTOpoe (GopMupyercs B XUMHUH Ha
OCHOBE ITOHMMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3H MEXKILY
CTPOEHHUEM BEIECTB, MX CBOWCTBAMH U BO3MOXKHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3auMOAEHCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla HEOThEMIIEMOM
94acTbI0 MUPOBOH KYJIBTYpbI, HEOOXOAMMBIM YCIOBHUEM YCIICUTHOTO TPY/Ia U KU3HU KAXKJIOTO YJIeHa
obmectBa. CoBpeMeHHass XUMHS KaK HayKa CO3HJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTHI
HarpaBjIeHa Ha pelleHue r100aJbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBO,
SHEPTreTUIECKOH, MUIIEBOH, IKOJIOTHUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBUM ¢ OOUmIMMHM LEISIMH U NPUHLUIAMHU CpEeAHEro oOuiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI ypOBEHb M3y4YEHHS]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaroIIUXCs, HEOOXOMUMYI0 UM IS
BBIPAOOTKHM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO BKJIIOUYEHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJACTBEHHO C XUMHEH.



CocTaBngomuMy IpeaMeTa «XUMHUs SBISIIOTCS 6a30Bble Kypchl — «OpraHudeckas XUuMUs»
n «OO01as U HeopraHm4eckast XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HAyKH: cHCTeMa 3HAHUN MO HEOPraHMYECKONW XMMHHU (C BKIIOYCHHEM 3HAHUU U3
o0IIeil XUMHUH) U OpraHndeckoil xumun. GopMuUpoBaHUE NaHHONW CUCTEMbI 3HAHUHN MPH W3Y4ECHUH
npeaMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCETO MHOT000pa3usi BELIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHus KypcoB — «Opranudeckas Xxumusi» U «OOIIas U HEOpraHudecKas
XUMHs» chOopMHUpOBaHA B MporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJAXO0J]a K U3yYCHHIO
yueOHOro Mmatepuana M OOYyCIOBIIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMNA Ha
onpefeNEéHHBIX TEOPEeTUYECKUX YypoBHAX. Tak, B Kypce OpraHUYecKOW XHUMHUU BelleCTBa
paccMaTpuBalOTCSd Ha YpPOBHE KIIACCUYECKOW TEOpPUM CTPOCHHSI OPraHMYECKHUX COCJAMHEHUH, a
TAaK’K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX IPEICTABICHUNH O CTPOECHUU BEILECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIECTBaX JAarOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 10
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHWH. B Kypce OpraHMueckoil XUMHH IOJIy4aroT
pa3BuTHEe Cc(OpPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUs TEpBOHAYAIBHBIC
MIPEJICTABICHUS] O XMMHYECKOM CBS3M, KIacCHU(PUKAIMOHHBIX MpPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOI peaKkIuu.

[Ton HOBBIM yrjaoMm 3peHuss B mpeaMere «XuUMHUs» 0a30BOrO YpPOBHsS paccMaTpUBaeTCs
W3YYCHHBIH Ha YpPOBHE OCHOBHOIO 0O0mIero o0pa3oBaHUsi TEOPETHUYECKH Marepual u
(aKTOJOTHUECKUE CBEICHHS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi ¥ HeopraHuyeckas XHUMHs» OOYYaroOLUMCS IPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh
3HAYEHHUE MEPUOANUECKOr0 3aKOHA C OOLIETEOPETUUECKUX U METOA0JIOIMUECKUX MMO3ULIUH, TIIy0xke
MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOro 3aKOHA — OT 0000IIaroIIel 10 0OBSICHSIONMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMH O BaXHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAaX U
IIPUMEHEHHH, a TAKXKE O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nononHsercs B Kypcax 10 w11 kmaccoB aieMeHTaMM  COAEpXKaHUS, HMEIOLIMMHU
KYJIbTYpOJIOTHUECKUII M TPUKIAJHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aMMOCBS3M XHUMHHM C JPYTMMHU HayKaMH, pacKpblBalOT €€ pojb B II03HABaTeNbHON U
MIPaKTUYECKON JEATEeIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBaXKEHHS K IpoIeccy
TBOpPUYECTBAa B 00JIACTM TEOPUM U NPAKTUYECKUX MPHIOKEHUH XHMHUH, MOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOjemMax, CBSI3aHHBIX C XHMHUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMALMIO M MPUMEHATHh €€ Ul IOINOJHEHHUsS 3HAHWH, pelieHus
MHTEJUIEKTYAJIbHBIX M OKCIIEPUMEHTAIBHBIX MCCIEN0BAaTENbCKUX 3ajad. B menoMm conepikaHue
y4eOHOro mnpeaMmera «XHMHUS» AAHHOTO YPOBHS M3YY€HHUs OPUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00y4aroImuxcss MHUPOBO33PEHUYECKOW OCHOBBI Ui MOHUMAHUS (QHIOCOPCKUX HICH, TaKuX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro M OpPraHMYecKOro MHpa, 0OYCIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [T03HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA U
pelleHrs MPOTUBOPEYUH MEXIy HOBBIMH (akTaMHM M TEOPETUYECKUMHU MPEIIOChUIKaMH,
OCO3HaHHE POJIM XUMHU B PEHICHUH HKOJIOTMYECKUX MpoOJieM, a Takke MpodiieM cOepekeHus
JHEPreTUYECKUX PECYPCOB, ChIPhsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.



B nnane pemienus 3amad4 BOCOUTAHMS, Pa3BUTUS M COLUAIM3AIMUA 00YyJalOMUXCsl IPUHSATHIE
[porpaMMoOil MO XHUMHMHM MOAXOAbl K OIPEACICHUI0 COJIEpKaHUS M IIOCTPOEHHUS IpeaMeTa
MpelycMaTpuBaoT (OPMUPOBAHUE YHHUBEpPCAJIbHBIX YUEOHBIX JCMCTBHIA, HMMEIOIUX ©0a30Boe
3HAUEHUE JIJISl PA3IMYHBIX BUIOB JCATEIHHOCTH: PEIICHUS TPOOJIeM, TONCKa, aHamu3a U 00paboTKu
uH(popMaNUY, HEOOXOAUMBIX I TPUOOPETCHHS OMbITA MPAKTUYCCKOW W HCCIEI0BATEIbCKON
NEeSTEeIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTtuke npemnojaBaHusl XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U HA
yYpOBHE cpelHero o0Imero oO0pa3oBaHUs, NMPU OMPEICICHUU COAEPKATEIbHOM XapaKTEepPUCTUKU
LHenerd UM3y4deHus IpeAMeTa HalpaBJICHHEM NEPBOCTENEHHOM 3HAYMMOCTH  TPAAULMOHHO
npu3Haéress  (GOpPMUPOBAHHME OCHOB XMMHMYECKOM HAykM Kak o0JacTh  COBPEMEHHOIO
€CTECTBO3HAHMSI, IPAKTUUECKON AESITEIBbHOCTH YEJIOBEKA U KaK OJHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJUWYECKON TOYKM 3pEHUS TaKOM MOJXOJ K ONPEEICHHUIO IeJed H3yueHUs
MpeAMETa SIBJISIETCS BIIOJTHE ONPABIaHHbBIM.

CoryiacHO JaHHOW TOYKE 3PEHHS TJaBHBIMHU IEIAMH H3y4YeHHUs MpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBIASIOTCS:

e (opmupoBaHWE CHCTEMBbl XUMHUYECKMX 3HAHWW KaK BaKHEHINEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOM JI€KAT KIIOUYEBHIC IMOHSATHUS,
(dyHIaMEHTAIbHBIC 3aKOHBI W TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, yCBOCHUE U
MMOHMMAHUE CYIIHOCTH JIOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHuEe W pa3BUTHEC TMPEACTABICHUN O HAYYHBIX METOJIaX IMO3HAHHUS BEUICCTB U
XUMHYCCKHX PEaKINi, HEOOXOJAMMBIX IJIi NMPHOOPETEHUS yMEHUW OPHEHTHUPOBATHCS B
MHUpE BEILECTB U XMMUYECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJE, B NIPAKTUUYECKOU U
MMOBCEHEBHOM KU3HH;

® Ppa3BUTHE YMEHUU U CIIOCOOOB JCSITEIIBHOCTH, CBI3AaHHBIX ¢ HAOIIOICHUEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COONMI0JEHHEM TIpaBHJI O€30MacHOro OOpalleHus C
BEILIECTBAMH.

Hapsiny ¢ »tuMm, copepkarenpHas XapaKTepUCTUKa LEeJIed W 3a7ad U3y4eHHs MpeaAMeTa B
IporpaMMe o XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B
cucTeMe cpefHero odmiero oopazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OONbIIEH CTENeHU
0T/aéTCs MPEANOUYTCHUE MPAKTHUYECKOM KOMIIOHEHTE COJIEp>KaHusl O0yUeHUsI, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIITYCKHHKA 00II€00pa30BaTEILHON OpraHu3aliiy, BIaJCIonero He HabopoMm 3HaHUH,
a (QYHKIIMOHAIHHOW TPaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U YMEHHSIMH aKTUBHOTO TMOJYYCHHS
3HaHUH ¥ MPUMEHEHHS UX B peaTbHOM XKU3HU TSI pEIICHUs] TPAaKTUUECKHX 3a]1a4.

B cBsi3u ¢ 3THM Mpu U3ydeHuu mpeaMeTa «XUMHUsS» JOMUHUPYIOIee 3HaYeHHe MPUoOpeTaroT
TaKHe LeJId U 33/1a4u, KaK:

ajanrainus o0ydJaronuxcsl K YCIOBUSIM TUHAMUYHO Pa3BUBAIOLIETOCS MHpa, GOPMUPOBAHUE
WHTEJUJIEKTYallbHO  Pa3BUTOW JMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIbHOMY TPHUHSATHIO TPAMOTHBIX PEHIEHWH B KOHKPETHBIX KU3HCHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH M MIX IPUMEHEHUEM;

(dhopmupoBaHHe y 00yJarOIINXCS KITIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUH ), MMEIOIINX
YHUBEpPCAIBHOE 3HAYECHHE IS PA3IMYHBIX BHJIOB JICSITCIBHOCTU: PEIICHHs MpPOOJieM, TOWCKa,



aHanu3a u oOpaboTKM WHOOpPMAIMU, HEOOXOIUMBIX JIsi MPUOOPETEHHUs OIbITa JCATEIHLHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B MO3HAHWM XUMHH, a TaKXe i1 OLCHKH C TO3HMIUH
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIISCTB W XHWMHYECKHUX IPOILECCOB Ha
OpraHM3M 4YeJIOBEeKa U MPUPOAHYIO CPeay;

Pa3BUTHUC T1O03HABATCIIbHBIX HMHTCPCCOB, HMHTCIUICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCT€I\/JI
00y4aroImuxcs: CIIOCOOHOCTH CaMOCTOATENbHO NpUOOpeTaTh HOBbIE 3HAHUS 10 XUMHH B
COOTBETCTBUHU C KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIb30BAaTh COBPCMCHHBIC I/IH(l)OpMaL[I/IOHHbIe
TEXHOJIOTUH ISl TIOMCKA M aHaj u3a y4eOHOW M HAyYHO-TIOMYJISIPHOHW MH(POPMAIIMA XUMHYECKOTO
COJICPIKAHUS;

(dbopMHpOBaHHE M Pa3BUTHE Y OOYYAIOUIMXCS aCCONMATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJIIOAATEIPHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO HEOOXOAUMBI, B YACTHOCTH,
IIpHU IJIaHUPOBAHUHN U IPOBCACHUN XUMUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTAHUE Y 00yJaronuxcsi yOe:KIEHHOCTH B TYMaHUCTHUYECKOM HAMNpPaBJICHHOCTH XUMUH,
e€ BaXHOH pOJM B pEHICHWH TJIOOATBHBIX TNPOOJIIEM PpaIOHAIBHOTO MPUPOAONOIH30BAHNS,
IOIMOJIHCHUA OJSHEPICTHUYCCKUX PECYPCOB MW COXPAHCHUA IIPHUPOAHOIO PABHOBCCHUSA, OCO3HAHUA
HEOO0XOJUMMOCTH OEPEIKHOTO OTHOIICHHS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETCHUS
OTBITAa UCIIOJIb30BAaHUS TOJYYCHHBIX 3HAHWUHN JIJISl MPUHSITUS TPAMOTHBIX PEIICHHH B CUTYaIlHsX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHHUSIMH.

B y4yeOHOM muaHe cpemHero o0Imero odpa3oBaHHs TpeAMET «XHUMHS» 0a30BOr0 YpOBHS
BXOOUT B COCTAB HpeI[MeTHOfI oOJactu ((ECTGCTBGHHO-Hay‘-IHI)Ie MMpeaAMETLD).

OO0r1iee YKCII0 YacoB, OTBEACHHBIX ISl M3YYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIIHETO
obmiero oopazoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kimacce
— 34 qaca (1 gac B Henenm0).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHu4eckol XUMHUU: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAYCHHE B IOJIyYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus CTpoeHUs opraHnyeckux coenunenuii A. M. bytiepona, eé
OCHOBHbIE NOJ0XKeHUsA. CTpyKTypHble (OpMYsbl OpraHMYECKHX BeulecTB. ['omonorus, nomepus.
XuMuYecKas CBs3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o KinaccupuKaMu OpraHUYECKHX BeliecTB. HoMeHKIIaTypa OpraHu4ecKux
COEMHEHMH (cucTemMaTHyeckas) U TPUBHMAJIbHBIE HAa3BaHMs Ba)KHEUIINX IPEICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEIIECTB.

DKCliepUMEHTAJIbHbIE METOJbl M3YYEHHs BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMIJIEHHE C
o0pa3llaMu OpPraHUYECKUX BELIECTB M MaTepuaJlaMd Ha HMX OCHOBE, MOJEIUPOBAHHME MOJIEKYJ
OpPraHUYECKUX BEIECTB, HAOII0I€HUE U OMMCAHUE JIEMOHCTPALMOHHBIX ONBITOB IO MIPEBPAILEHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBaHUE U TOPEHHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psAx. MeraH M 3TaH — MpOCTEUIIHE
MPEJCTaBUTENN aJIKAaHOB: (PU3NYECKHE M XUMUYECKHE CBOMCTBA (PEaKIMK 3aMEIIeHNs U TOPEHHS),
HaXO0XJIEHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUM psl. DTWIEH U MNPONWIEH — MPOCTEHUIINE
MIPE/ICTaBUTENIN QJIKEHOB: (U3MYECKHE W XUMHYECKHE CBOWCTBAa (peakuuu THAPUPOBAHUS,
raJJOTeHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHne U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyraguen-1,3: cTpoeHMe, BaKHEWIIME XHMHUYECKHE
cBoMcTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOr0 KaydyKa U Pe3HHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUECKUH PsJl. ALIeTHIIEH — IpOCTEeHIINN
MIpPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (PU3MUYECKHMEe M XUMHUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIUHN, TOPEHHS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benzoin: cocraB, cTpoeHue, (U3MYECKHE W XUMHUUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), IOJyYe€HUE M MpUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumudeckue ceoucmea (peakyuu 2ai02eHUpO8aHUsl U HUMPOBAHUS), NOTYYeHUe U
npumeHnenue.  TOKCUMYHOCTb  apeHOB. ['eHeTHdYeckas CBA3b  MEXIYy  YIJIEBOJOPOAAMH,
MIPUHAIEKANIUMU K Pa3JIU4YHbIM KJIacCaM.

[IpupoaHble MCTOYHMKHU YIIeBOJAOpoAoB. Ilpupoanblii ra3 u momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Criocodsl nepepaboTku HEPTU: MEPETOHKA, KPEKUHT (TEPMHUECKUM,
KaTaauTHueckuil), nuponus. [lpoayktel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH
u B O6bITy. KaMeHHBIH yTronib U MPOJYKTHI €ro nepepadoTKH.

DKClepUMEHTANIbHbIE METOJAbl M3YYEHHs BEIIECTB W UX MPEBpAllCHUN: O3HAKOMJIEHHE C
o0pa3liaMu IUIacTMacc, KaydyykoB M pe3uHbl, Koiekiuun «Hedptb» u «YTosb», MoaenupoBaHue



MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IMPOBEACHHE MPAKTUYECKOW pPabOThI:
MOJIy4YEHHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienus o ypaBHEHHIO XUMHUECKOM peakiuu (Macchbl, 00b&éMa, KOJMUECTBA UCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEAKUHMU 110 H3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKIIUN).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHple OAHOATOMHBIE CHUPTHL. MeETaHOI W 3TaHON: CTPOEHHE, (U3HUYECKHE U
XMMUYECKHE CBOMCTBA (peakiuM € aKTUBHBIMH METaJlJlaMM, IaJOr€HOBOJOPOJAMH, T'OPEHHE),
IIpUMeHEHHEe. BonopoaHbie CBA3M MEXy MOJIEKYJIaMU CIUPTOB. JlelcTBHE METaHOJIa U ATAHOJIA Ha
OpPraHM3M Y€eJIOBEKa.

MHOroaTOMHBIE CHUPTHI. JTWIEGHTIUKOIb W TJIHIEPUH: CTPOCHHE, (U3HUecKue U
XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU METAJUIAMU, KaU€CTBEHHAsl pEaklMs Ha
MHOTOaTOMHbI€ CcHUpPThI). JlelicTBue Ha opraHu3sM uenoBeka. lIpuMeHeHue raulepuHa U
STHJICHIJIUKOJIS.

@deHoJI: CTpPOCHUE MOJIEKYIbl, PU3NUECKUe U XUMHUYECKUe CBOMCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue peHona.

Anpnerunpl U kemownvl. DopMmanbaerujl, aueTadbAErHJ: CTpoeHHe, (Qu3nueckue u
XMMHUYECKHE CBOWCTBA (pEaKkUMM OKHCICHHMS U BOCCTAHOBJICHUS, KAayeCTBEHHbIC pEaKIUH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TPEJE/IbHbIE KapOOHOBBIE KHCIOTHl. MypaBbUHasi U YKCYCHash KHCIJIOTBI:
cTpoeHue, pU3NUecKne U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIMe s Kjacca KHUCIOT, pPeaKius
sTtepudukanuu), MoiaydeHue u npuMeHeHue. CreapuHOBass U OJEMHOBas KUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KApOOHOBBIX KHUCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X
MOIOIIIEE JEHCTBHE.

CrnoxHble 3(huUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponns xxupos. IIpumenenne xxupoB. bruonorudeckas poib KUpOB.

VYraeBosl: cocTaB, Kilaccu(uUKalus yrieBoloB (MOHO-, IU- U Mojucaxapuisl). [oko3a —
MPOCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHEe M XHUMHUYECKHE
cBoiicTBa (B3aumozaeiicteue ¢ rugpokcugom Meau(ll), okuciaenne aMMuauHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccTaHoBieHHE, OpOXEHHME TIIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, NPUMEHECHHE,
ouosnorudeckas posb. GotocrunTes. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoiHsle noiauMepsl. CTpoeHue Kpaxmalla M LEUIIOJIO3BI.
dusnueckue U XMMUYECKHUEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs! PeaKLUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W UX MPEBPALLEHUI: IPOBEICHHUE,
HaOJI0ICHNE U ONKMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIEC PEAKIINU
OJIHOATOMHBIX CHHUPTOB (OKuciIeHHe H3TaHona okcuaoM wmenu(ll)), MHOroaToMHbBIX CHIHUPTOB
(B3aumopeiictBue runepuHa c¢ runpokcunom meau(ll)), anprernnoB (okucieHWe aMMHUAaYHBIM
pactBopoM okcuaa cepedpa(l) u ruapoxkcumaom menu(ll), B3ammomencTBre Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHbie 3anaun.



Bbruuciienus no ypaBHEHHIO XUMUUECKOH peakiuu (Macchbl, 00béMa, KOJIMYECTBA UCXOJHOTO
BEIIECTBA WM MPOAYKTa PEAaKLMU [0 H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOIO U3
HCXO/IHBIX BEILECTB UM IPOAYKTOB PEAKIIMH).

A3oTcozepKalue OpraHndecKue COeAMHEHNS.

AMUHOKHCIIOTHI KaK aM(pOTepHbIe OpraHnyecKkue coeanHeHus. Ouznyeckne ¥ XUMHUYECKUE
CBOMCTBAa aMMHOKMCIOT (Ha IpUMepe IVIMLKHA). buojornyeckoe 3HAYEHHE aMHHOKMCIIOT.
[TenTuap!.

benkn kak npHUpOIHBIE BBICOKOMOJIEKYJIIpDHBIE coequHEeHMs. llepBuuHas, BTOpHYHAs Hu
TpeTU4Has CTPYKTypa OeskoB. XHUMHMUYECKHE CBOICTBa OEJIKOB: TMJIpPOJIN3, JEHATypalus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKH.

OKcllepUMEHTAIbHbIE METOJIbl W3YYEHHUsS BELIECTB M HX IpeBpalleHuil: HaOloJeHue U
OIMCaHME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypaIis OEKOB MPH HarpeBaHUH, [[BETHBIC PEAKLIUU
0eNKOoB.

BbicokomosiekysipHbIe cOeJUHEeHUA

OCHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHH: MOHOMEp, IOJUMED,
CTPYKTYPHO€ 3BEHO, CTEIIEHb IMOJIMMEPU3ALINN, CPEAHSS MOJIEKYJIsIpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — MOJIMMEPU3ALINS U IOJUKOHICHC AL,

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YECHHs BEIECTB U UX IPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4YKOB.

MexnpeaMeTHbI€ CBSI3U.

Peanuzanusi MeXIpeIMETHBIX CBA3€M NMpH HM3Yy4eHMM opraHuueckod xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Y€pe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IOHATHH, Tak u
MOHSTHUM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01iue ecTeCTBEHHO-HAyUHbIE TIOHATHSA: SIBJICHHE, HAY4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CUHTE3, KiIacCUUKAIMs, MEePpUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHEe, 3KCIIEPHUMEHT,
MOJIETTUPOBAHUE.

@dusuka: mMaTepus, 3HEPIus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPrETUYECKUNH yYPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSHUE BELIECTBA, (pU3MUecKre BETMYMHBI U €AUHUIIBI UX
H3MEpeHusl.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuzMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbL, XKUPbI, PEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHosorusA: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO NUTAaHUS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE Ipenaparbl, MaTEpHUajbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU



XUMHYECKUN dieMeHT. Atom. Snpo aroma, H30TOMBL. DJEKTPOHHAss 00O0I0YKA.
DHepreTHyeckue ypoBHH, MOIYPOBHHU. ATOMHBbIE OpOUTamH, S-, P-, d- smemeHThl. OCOOCHHOCTH
pacnpezielieHus: AJIEKTPOHOB IO OpOUTAIsIM B aroMax 3JEMEHTOB NEPBBIX UYETHIPEX IMEPHOJOB.
DneKTpoHHas! KOH(UTYpaLUs aTOMOB.

[Tepuonnueckuii 3axkoH u llepuomnueckass cucrema XxumMuueckux siemeHToB J[. WM.
Menpeneesa. Csi3b nepuoaudeckoro 3akoHa u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa c COBPEMEHHON TeOpHEl CTPOECHHS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB M0 IPyMIaM U
nepuoaaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBsA3b. Buabl XUMHYECKOH cCBsi3u (KOBaJeHTHas
HEeMoJIsIpHasi W TMOJIIpHasi, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOU
XUMHYECKON CBsi3u (OOMEHHBIM W JTIOHOPHO-aKIENTOpHBIH). BomopomHas cBsizb. BajaeHTHOCTB.
DnexTpooTpuuaTesbHOCTh. CTeneHb OKUCIeHus. FIOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTpPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THUMBl KPUCTAUIMYECKUX pPEIIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTALUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast a0is
BEILIECTBA B pacTBOpE.

Knaccudukanusa Heoprannueckux coenrHeHud. HoMeHknaTypa HeOpraHMYeCKHX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAUICKAUX K PA3ITUYHBIM KJIACCAM.

Xumunyeckass peakuus. Kiaccupukanuss XUMUYECKMX peakUuil B HEOPraHWYECKOW W
OpPraHMYECKON XMMHHU. 3aKOH COXpPAHEHHMSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTUMble peaKLUU.
Xumunyeckoe paBHoBecHe. DakToOpbl, BIUAOIME HA COCTOSHUE XHUMHYECKOIO pPaBHOBECHS.
[Ipunanun Jle larense.

Onexrponutuyeckass auccouuanus. CunbHble M ciabble 3yeKTpoiuThl. Cpea BOJIHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKClepUMEHTAJIbHbIE METOJIbl W3Y4YE€HHs BEUIECTB W HMX INPEBpAIlCHUN: JEMOHCTpalus
tabmun «llepuonuyeckas cucremMa xumuyeckux snemeHtoB Jl. V. MenpaeneeBa», u3ydeHue
MoOJIeNiel KPHUCTAUIMYECKUX pEeHIETOK, HaOMIOJeHHe M OINUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3lioKeHUE IMEepOKCHIa BOAOPOAAa B TNPUCYTCTBUM KaTallu3aropa,
OIIpEICNIEHUE CpEeIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBeJeHHE NPAKTUUYEeCKOH paboThl «BausHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérurie 3amaun.

Pacu€rbl mo ypaBHEHUSM XUMHUYECKHX pPEaKUuil, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI,
Pacy€ThI ¢ UCITOJIB30BAHNEM ITOHATUS «MACCOBas J0JIs BEIIECTBA.

Heopranuueckasi xummus



Hewmeramnsl. Tlonoxxenne HemeraminoB B llepuoandeckoid cucteMe XUMHUYECKHX AJIEMEHTOB
J. . MenaeneeBa U OCOOGHHOCTH CTpOEHHs aTOMOB. (DU3MYECKHE CBOWCTBA HEMETAJIIOB.
AnoTponus HEMETAUIOB (Ha IpUMEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHUE CBONCTBA BaXXHEHINMX HEMETAJIOB (TAJOreHOB, cephl, a3zoTa, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COCIUHEHUU (OKCUAOB, KUCIOPOJCOACPKAIINX KHUCIOT, BOAOPOIHBIX
COCIMHCHHI).

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiuel. [Tonoxenue MetainoB B [lepuoandeckoii cucreme xumuieckux snementon . U.
MenpneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000J0YeK aToMOB MeTaioB. OO0mue
¢uzmveckue cBoricTBa MeTaioB. CIUIaBbl META/UIOB. DJICKTPOXUMUYECKHA PsJl HAINPsHKEHUN
METaJlJIOB.

XUMHYECKHE CBOWCTBA BAaXHEHUIIUX METAUIOB (HATpUM, Kalui, KaJbLIMM, MAarHui,
QTIOMUHUM, IMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

OO61ue cnocoObl nonydeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIBHBIE METOJIBI U3YUYEHUS BEIIECTB U MX MPEBPAICHUN: U3yUCHUE KOJUICKIIUN
«Metauibl ¥ CIIaBbI», 00pa3loB HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HaOJII0IeHNE
W OINHCAaHHWE JIEMOHCTPAIIMOHHBIX M J1A0OPaTOPHBIX ONBITOB (B3aWMOJICHCTBHE THIPOKCHIA
ATFOMUHHUSI C PACTBOPAMH KHUCJIOT M IIEI0UYEH, KAYECTBEHHBIE PEaKIIM1 Ha KATHOHBI METAJLJIOB).

Pacuérnble 3amaun.

Pacuérer macchl BelecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacyEThl Macchl (00bEMa, KOJMIECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

X¥MHA U JKU3HDb

Ponp xumum B obecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON M MHUIICBOM 0€30MMacHOCTH,
pa3BuTuu MeauIuHEbL. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHMS BEUIECTB U XUMUUECKUX PEAKIUN.

[IpencraBienust 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIIEHHOTO MOTYYSHHS BaKHEHIITNX
BCIIIECTB.

UenoBek B MHUpE BEIIECTB W MaTEpUaJOB: BaXHEHIINE CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuajbl sl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHsi W 370pOBhE 4YEJIOBEKA: TMpaBHJa MCIOIB30BAaHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBujia 6€30MacHOr0 UCIOIB30BaHUS IPENapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXpeIMETHBIX CBsI3e MpU U3ydeHHH 00Ieil 1 HeopraHuieckoi xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHATUM, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TTOHSATHSA: HAYyYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KJIacCuPUKaIMs, TEePUOANIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT, MOJEIUPOBAHHE,
W3MEPEHHUE, SIBICHUE.

dusmka: marepus, JHEPrus, macca, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJA, JHEPreTHUECKHUl YpPOBEHb, BEIIECTBO, TelO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, PU3NUESCKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTD.



buonorus: kierka, opraHusM, OJKocucTema, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOTIAeMbIe, TOILTUBO, PECYPCHI.

TexHonmorusa: XUMHUYECKasi MPOMBIIUICHHOCTb, METAJUTYPIHsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOXO0351ICTBEHHOE MIPOU3BOJICTBO, MUIIEeBas MPOMBIIUIEHHOCTb,
(dhapmalieBTHUECKask MPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX MPETapaToB, MPONU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pPUAJIOB, 3JICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHN A ITPOI'PAMMEBI 110 XMMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yiabTaTaM OCBOCHHUS OO0YYarOIIUMHUCS
IporpaMM CpeiHero oomiero oOpa3oBaHMs (JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBOM /17151 pa3paOOTKH IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM
cpenHero ooiero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MpeaMeTa « XUMUsS» Ha YPOBHE CPeHEro oo1ero oopa3oBaHus BbIIEICHBI
CJIEYIOIINE COCTABIIAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaKJAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN ITUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCsS PYKOBOJCTBOBATHCS B CBOCH AESITENBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMH  IIEIOCTHOH CHUCTEME€ XUMHYECKOIO
o0Opa3oBaHuS;

HAJIMYHE MTPABOCO3HAHUS IKOJOTHUECKON KYJIBTYpPBI U CHOCOOHOCTH CTaBUTH SN U CTPOHUTH
KU3HEHHBIE TUUIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHHUS IpeaMeTa « XUMUS» JOCTUTAIOTCS B €MHCTBE y4eOHOU
U BOCIMTATEIbHON JAESITEIbHOCTH B COOTBETCTBUU C T'yMAaHHUCTUYECKHUMH, COIMOKYJIbTYPHBIMHU,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M HJEaTaMU POCCHMCKOro TIpakJaHCKOro OOIIEeCTBa,
NPUHATBIMU B OOILECTBE HOPMAaMU M TpaBWJIAMHU MOBEJICHMs, CIIOCOOCTBYIOIMMH MpolieccamM
CaMOIIO3HaHUs, CAaMOPa3BUTHSI U HPAaBCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH O0yYarOIIHUXCSL.

JINYHOCTHBIE PE3YyNbTAaThl OCBOCHUS MpeaMeTa «XUMHs» OTpaxaroT CHOPMUPOBAHHOCTh
OTIbITa MO3HABATEIbHONW U MPAKTUYECKON JNEATENIPHOCTH 00YYAIOIIMXCS M0 pealu3aluy MPUHATHIX
B OOIIIECTBE 1IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs O00Y4YalOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IPaB U OOSI3aHHOCTEH, YBaXXEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHUS O COLMAIbHBIX HOpPMax M NpPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATENBHOCTH NPH CO3JaHUU y4eOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH TTOHMMATh W NMPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI IPYTHX
IIPH aHaJIN3€ Pa3InYHBIX BUJIOB yUEOHOM AESITETbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAYYHOMY HacJIEIUI0 OT€YECTBEHHON XUMHUU;



YBa)KEHUS K IIPOIiecCcy TBOPUYECTBA B 00JACTU TEOPHH U NMPAKTHUECKOTO MPUMEHEHHS] XUMHH,
OCO3HAaHMS TOT0, YTO JOCTUKEHUS HAYKU €CTh Pe3yJbTaT JUIMTENbHbBIX HAOII0IeHUH, KPOIOTIUBBIX
HKCIEPUMEHTAIbHBIX IIOUCKOB, IOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpECa U MO3HABATEIBHBIX MOTHBOB B MOJYYCHHUH U MOCIEIYIONIEM aHaIn3e NH(GOpMaIUu
0 MIEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMH, CBS3aHHbIE C XUMHUYECKUMHU SIBJICHUSMM, U IPUHUMATh
OCO3HAaHHbIE PELICHMS], OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBaThb CBOE IOBEACHHWE M TOCTYIKM CBOMX TOBapuulled ¢ NO3MLUHN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUsI LEHHOCTEH 370poBOro MU Oe3omacHOro odOpaza KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOJTIO/ICHHS TIPABHJT OE30MIACHOTO OOPAIICHHUS C BEIIECTBAMH B OBITY, TOBCETHEBHON KU3HH
U B TPYAOBOI NeATEIBHOCTH;

[IOHMMAaHMSI LIEHHOCTH MPaBWJI UHIUBHIyaIbHOTO U KOJUIEKTUBHOIO 0€30MacHOrO MOBEIEHUS
B CUTYallUsX, YTPOXKAIOIIUX 3I0POBbIO U XKU3HHU JIOJIEH;

OCO3HAHMS TOCIEJACTBUA M HENpUATHS BPEIHBIX MNpPUBBIUEK (YMOTpEOJIEHUS alKOoroJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  Y4e€OHO-MCCJIEIOBATEIbCKOW  JIEATENbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUECKON U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEUICHUH TMPAKTUYECKUX 3aJad COLMAJIbHOU
HaNpaBJIEHHOCTH (B paMKax CBOEro KJjacca, MIKOJbl);

HMHTEepeca K NPAaKTUYECKOMY H3YyUEHHIO Hpodeccuil pa3iMyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHMS TPEMETHBIX 3HAHUN 0 XUMUH;

YBaKEHUSI K TPYAY, JIOASIM TPy/Aa U pe3yJbTaTaM TpYyI0BOH 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHON TpaeKTopuu oOpa3zoBaHUs, Oyaylien
npodeccun U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

9KOJIOTUYECKU L€1eCO00pa3HOro OTHOLICHUS K NMPHUPOJE, KaK MCTOYHHKY CYLIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHMMAaHMsI TJI00AJBHOTO XapaKTepa HSKOJIOTMYECKUX MpoOJieM, BIUSHHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbL;

OCO3HaHHs HEOOXOJMMOCTH HCIOJIb30BAaHUSI JOCTHKEHUN XMMHU JJIsl PElIeHUs BOIPOCOB
PaIMOHAIBLHOTO MIPUPOAONOIB30BAHNUS;

aKTUBHOTO HENpPUSTHUS NENUCTBUN, MPUHOCAIIMX BpeA OKpYXKamolled NPUpOAHON cpene,
YMEHHs MPOTHO3UPOBATh HEOIAroNpUsATHBIE 3KOJOTHYECKHE MOCIEACTBUS MpeIpPUHUMAEMbIX
JENUCTBUN U NIPEAOTBPALLATh UX;



HAJIMYUSI Pa3BUTOTO SKOJIOTMYECKOTO MBINUIEHUS, 3KOJOTHYECKOM KYJIbTYphl, OIbITA
JIEATEIbHOCTH  DKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHMSI PYKOBOACTBOBATbCA HMH B
MMO3HABATEIPHOW, KOMMYHUKATUBHOW M COIIMAIIBHOW TMPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOLIECTBEHHOM MPAKTUKH;

MMOHUMaHUS CheluUK XUMHH KaK HayKH, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paIlMOHAIBFHOTO HAaYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIeM
MHUpPE KaK O €JAMHCTBE NPUPOJAbl M YEJIOBEKa, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
perieHruu IpodIeM COXpaHSHHS TPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUIsl COBPEMEHHOH LMBHUIU3AlMU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH W BaXHOH POJNM B CO3JMAHMHM HOBOW 0a3bl MaTepHaIbHON
KYJbTYpbI, PEHICHUHU TI00ATBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOMU, MUILIEBON U IKOJIOTMUECKOM 0€30MacHOCTH, B PA3BUTUNA MEIUIIMHBI, 00ECTICUCHUN
YCIOBUH YCHEIIHOTO TPYAA U IKOJIOTHUYECKU KOMGBOPTHOM KU3HU KaXI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOHM TIpPaMOTHOCTU: TIOHMMaHHUsl CYIIHOCTH METOJOB  IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh IMOJIydaeMble 3HAHUS IS
aHalM3a U 00BSACHEHUS SBJICHUI OKPYXKAIOLIET0 MUPA U MPOUCXOSMIIUX B HEM U3MEHEHUH, YMEHUS
JeNiaTh 0OOCHOBAaHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C IEJBIO
MOJYYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIh30BaTh XMMHUCCKHUE 3HAHUS JIJISl PEIICHHS TTPOOJIeM B
peaNbHbBIX KU3HEHHBIX CUTyalUsX;

HMHTEpEeca K MO3HAHUIO U UCCIIEN0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMpPEphIBHOMY O00pa3oBaHUI0 W CamMo0Opa3oBaHUIO, K
AKTUBHOMY IIOJyYEHHUI0O HOBBIX 3HAaHUW II0 XUMUH B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHaATbHON AeITeTbHOCTH.

METAIIPEIMETHBIE PE3VYJIBTATHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS yUeOHOTO MpeMeTa «XUMHS» Ha YPOBHE CPEITHETO
oO1mero 00pa3oBaHus BKJIFOYAIOT:

3HaYUMBIE 71 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOUIUXCS MEXKAUCHUTUTHHAPHBIC
(MeXIpeIMeTHBIE) 00IIeHayYHbIE TIOHATHS, OTPaXKAIOIIHe I[EJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenuguKy METOJ0B TMO3HAHHS, HCIOJB3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, sSBIEHUE, MPOIECC, CUCTeMa, HAYYHbIH (aKT, MPHUHIIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

YHHUBEpcaJbHble yueOHble elcTBUA (TI03HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHbIE),
obecrieunBaronye GopmMupoBanre (HYHKIMOHATHLHON TPAMOTHOCTH W COIMATBHOM KOMIIETEHIINU
o0ydJaronuxcs;



CHOCOOHOCTh ~ OOy4aroluxcsi ~ HCHOJb30BaTh  OCBOEHHBIE  MEXAUCLUMIIUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMS U YHHUBEpCalbHble YydeOHble JEHCTBUS B IMO3HABATEIbLHON U
COLIMAJIbHOW MPAKTHKE.

MeTtanpeaMeTHbIe  Pe3yNbTaThl  OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH  Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEJIbHBIMU 1€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMoOCTOSITeNIbHO  (OPMYNIMPOBaTh M aKTyaJlU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeAENATh IeNU JeATENbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUU HX JOCTHUIKCHHS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU 1IENISIMU;

WCIIONBb30BaTh MPU OCBOCHUM 3HAHUNW NPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBLACIATD
XapakTepHbIE TPHU3HAKK TIOHATHA M  YCTAaHABIWMBATh WX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIINE TIOHATHUS JUISI OOBSICHEHUS OT/ICIBHBIX (PAKTOB M SBIICHUH;

BBIOMpATH OCHOBAHUS M KPUTEPHH JUTS KJIACCU(DUKAIIMY BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIUBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ETYKTUBHBIC, [10 aHAJIOTUHU), BBIABIAThH
3aKOHOMEPHOCTH U TPOTHUBOPEYHs] B PACCMATPUBAEMBIX SBJICHUSIX, (OPMYIUPOBATH BBIBOJBI U
3aKJIIOYEHUS;

MPUMEHATh B TPOIECCE TMO3HAHUSI, MCIOIb3YEMbIE B XHUMHU CHUMBOJMYECKHE (3HAKOBBIC)
MOJIETIH, TIPe0OpPa30BEIBATh MOJICIBHBIC MPEACTABIICHUS — XUMHYCCKHA 3HAK (CHMBOJI) 3JICMCHTA,
XUMHYeCKass (popmyia, YpaBHCHHE XUMHUYECKOW pEaKIMU — TP PEIICHUU y4eOHBIX
MO3HABATEJILHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHbBIE MOJICIIbHBIC MPEACTABICHUS IS
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh I1eMM W 3aJaud  HCCIEAOBaHHUSA, HCIOJIb30BaTh TIOCTABJICHHBIE U
CaMOCTOSITENNEHO C(OPMYIMPOBAHHBIE BOMPOCHI B KQU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI
(hopMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJIETh HABBIKAMHU CaMOCTOATENIHFHOTO TUIAHMPOBAHUS W TPOBEICHUSA YUYEHUUYECKHUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAONIOJATh 3a XOJOM IpOIiecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpOBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAaHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MpOJAETaHHOU
pabore;

MpuOOpeTaTh OMNBIT YYEHHUYECKOW HCCIEIOBATENbCKOM U TMPOEKTHOM JeATENbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY TOMCKY METOJIOB peIlleHUs
MPaKTUYECKHUX 33/1a4, TPUMEHEHHUIO PA3INYHBIX METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX HH(POPMAIUK (HAYIHO-TIOMYJISIPHAS JINTEpaTypa
XUMHUYECKOTO COJIEpXKaHUsA, CIpaBOYHBIE TOCOOWsA, pecypchl HWHTepHeTa), aHAIU3UPOBATh
WH(OPMAILIMIO PA3MUYHBIX BHJIOB U (OpM TMPENCTaBICHHS, KPUTUYECKU OIICHUBATh €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCT;



(GbopMynIMpOBaTh 3ampockl M MPHUMEHATh pPA3JIMYHbIE METOJbl INpPH TOUCKE U O0TOOpe
uHpopMaluu, HEOOXOJUMOM JUIsl BBIMIOJHEHUS Y4eOHBIX 3a/1a4 ONPeIeIEHHOrO TUIIA;

IpUOOpETaTh OMNBIT HCIHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIBHYIO (OpMY TMpeacTaBieHUsT UHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpEICTBA MNpU paboTe C XUMHUYECKOH
uHpopMalKe: MIPUMEHATh MEXIIpeIMeTHbIE (PU3NUECKHUEe U MaTeMaTUYEeCKUE) 3HAKH U CUMBOJIBL,
dhopmyel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAJIATHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXKIAaeMOW TeMbl B XOJA€ Auajiora W/MIM JUCKYCCHUH,
BBICKa3bIBaTh  HJI€H, (POPMYJIHPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIFHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATENBHON JEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BHIMOJIHEHUH XMMUYECKOTIO SKCIIEPUMEHTA,
IPAKTUYECKON PabOThl MO HCCIIEAOBAHUIO CBOMCTB M3Y4aeMBIX BEILECTB, peau3alii y4eOHOIo
npoekTa M (OPMYJIHPOBaTh BBIBOABI IO pe3yjbTaTaM HpPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COIJIACOBAHUS MO3ULUHI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OgJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENIFHO TUIAHHPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO ESTEIHHOCTD,
ompenensas e€ HeNd W 3a7add, KOHTPOJMPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraeéMblii  aJTOPUTM JIEHCTBHI TPH BBIIOJHEHWM YYEOHBIX W HCCIEIOBATEIbCKUX 3aad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBINA CcOCO0 MX pElIeHHUs ¢ YYETOM MOJY4YEHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JE€ATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTpaXxaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUNH O XMMHUYECKON COCTaBISIONIEH eCTECTBEHHO-HAYyYHOU
KapTUHBI MHUpA, POJIM XMMHUU B TMO3HAHUU SIBICHUU TPUPOIBI, B (POPMHPOBAHUHU MBIIIJICHUS U
KYIbTYpPbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOW [JIsl pelIeHUs
MPAKTUYECKUX 3aJa4 M DKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOIHO CpeJIe;

BJIaICHHUEC CHUCTEMOM XMMHYECKHUX 3HaHI/II\/'I, KOTOpas BKIOYACT: OCHOBOIIOJAraromue moHATHUA
(XMMUYEeCKUI 3JIEMEHT, aToM, OJJIEKTpOHHas O000JIoYKa aTroma, MOJIEKysla, BaJ€HTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XHMMHMUYECKas CBA3b, CTPYKTypHass Qopmyina (pa3BépHyTas U
COKpaIiéHHasi), MOJb, MOJIIPHAs Macca, MOJIAPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pagukal, H30MEpHs, H30MEpbl, TOMOJOTUYECKHH psAJ, TOMOJOTH, YIJIEBOJIOPOIBI,



KHCIIOPO Y a30TCOJIEpKaIllMe COCAMHEHHSA, MOHOMEp, TMOJHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOPUHU U 3aKOHBI (TEOpHUsl CTPOCHUSI OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHHW; MHPOBO33PCHUYECKHE 3HAHMs, JIeKAllMe B OCHOBE IIOHUMAaHHUA TNPUYUHHOCTH U
CHCTEMHOCTH XUMHMYECKHX SBJICHUH, (PaKTONOrnyeckue CBEIEHUS O CBOMCTBAaxX, COCTaBe,
MOJy4YeHUH M 0e30MacHOM HCIIOIb30BAaHUM BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOMN JESITEIbHOCTU YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIE IPU3HAKU MOHATHI, YCTAHABIUBATH UX
B3aMMOCBS3b, UCIOJH30BaTh COOTBETCTBYIOIIME IOHSATHUS IMPH ONHUCAHUU COCTaBa, CTPOCHUS U
MIpEeBpALICHUI OPraHunYeCcCKUX COeIMHEHU;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY [JISi COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIEHHON) (POPMYST OPraHUYECKUX BEIIECTB H
YpaBHEHUM XMMHUYECKUX PEAKIUIl, N3rOTaBIMBaTh MOJEIN MOJEKYJ OPraHWYeCKUX BELIECTB JIs
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHWI YCTAHABJIMBATH NMPUHAIJICKHOCTh H3YyYCHHBIX OPTaHUYECKUX
BEUIECTB [0 HUX COCTaBYy M CTPOCHUIO K OMNpene’I€HHOMY KJIAcCy/Tpynie COeIUHEHUN
(YrneBomopo/ibl, KUCIOPOJ U a30TCOAEPIKAIINE COCTUHEHUS, BHICOKOMOJIEKYJISIPHBIE COSIMHEHNS),
JnaBaTh WM Ha3BaHHMs 1o cucrtemarudeckoir Homenknatype (IUPAC), a Ttakxke mnpuBoauTH
TPUBUAIbHBIE HA3BAaHUS OTACIbHBIX OPraHMYECKUX BEIIeCTB (ITHIICH, MPOMMIIEH, AalleTUJICH,
STHJICHTJIMKOJb, TIUIEPUH, (eHOT, (HOpMaNbIeTHA, alleTalbIeIH I, MypaBbUHAs KHCIOTa, YKCYyCHAs
KHCJIOTa, OJICMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIFOK03a, (PpyKTO3a, Kpaxmal, LEeJUTII03a,
TJIMIIVH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEICNIATh BHJIbI XHMHUYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPraHuYecKHX
BemectB A. M. byrnepoBa ansi oObsICHEHHS 3aBHCHMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTpPOCHHE, (u3NUecKhe WU
XUMHUYECKHE CBOMCTBA TUIHMYHBIX MPEICTAaBUTENIECH pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIECTB
(meTaHn, »TaH, STUJIEH, IPOIMIICH, alleTHIIeH, OyTaaueH-1,3, MetunOyraauen-1,3, 0eH30J, METaHO,
3TaHOJ, STWICHIVIMKOIb, TJIMIEPUH, (EHOJ, aleTalbJeruj, MypaBbUHAas U YKCYCHas KHCIIOTBHI,
JII0K03a, Kpaxmall, 1I€JUII0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WIITIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXAYy HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUi C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO CHIPhS (HEPTD,
MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHI MTPOBOMTH BBIUMCICHHS IO XHMHUECKAM YpaBHEHUSAM (MacChl,
00BbEMa, KOIMYECTBA UCXOJHOTO BEUIeCTBAa WIIM MPOAYKTa pEeaklMU 10 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIECTB WIIN MIPOJYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BJaJIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIIOIh3yEeMbIX B XUMUU TIPU M3YYCHHUH BEUIECTB M XUMUYECKUX SIBIICHUH (HaOII0AeHHE,



U3MEpeHHue, HKCIIEPUMEHT, MOJCIUPOBAHKE), UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUS IS
MPUHATHSA PEIICHUA B KOHKPETHBIX >KMU3HEHHBIX CUTYallUsX, CBA3AaHHBIX C BELIECTBAMH U HX
IIPUMEHEHHEM;

c(hOPMUPOBAHHOCTh YMEHHI COOJIOATh TMpPaBHJA MOJB30BAHUS XUMHUYECKOW MOCYIOW U
nabopaTopHBEIM 000PYAOBAaHHEM, a TAK)KE MpaBHUiia OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHYECKUHA SKCIIEPHUMEHT
(mpeBpallleHus] OPraHUYECKUX BEILIECTB MPH HArpeBaHUU, MOJTYYEHHE ITHJIEHA U U3yUEHHUE €ro
CBOMCTB, KaUECTBEHHBIC PEAKIIMH OPraHMYECKHUX BEIIECTB, JCHaTypalus OeIKOB IPHU HAarpeBaHUH,
L[BETHBIE PEaKIMK OEIKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTHU MpHU OOpaleHUH
C BeIIeCTBAMHM M JIaDOPATOpPHBIM O00OPYAOBAHHMEM, IMPEACTABIATh PE3YIbTaThl XHUMHUYECKOIO
SKCIepuMeHTa B (OpMe 3amiCH YPaBHEHHH COOTBETCTBYIOUIMX peakiuid u (OpMYIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH AaHAIM3MPOBATH XHMHUYECKYI0 HH(POPMALHIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi HH(pOpMaluu, UHTepHET U Apyrux);

chOpPMUPOBAHHOCTh YMEHUH COOJIOAAaTh MpaBWiIa SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY W TPYAOBOM MAESITENBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3J0POBbS H
OKpY’Karollled NPUPOAHOU Cpellbl, OCO3HABaTh OINACHOCTh BO3ACHCTBUS HA >KUBbIE OpPraHU3MbI
ONpeNeIEHHBIX OPraHWYeCKUX BEIIeCTB, IMOHMMas cMbica mnokazarens [IJIK, mnoscHare Ha
IpUMepax CHocoObl YMEHBIIEHMSI U IPEAOTBpALEHUS UX BPEIHOrO BO3ACHCTBHSI HAa OpPraHU3M
YEJI0BEKA;

e OOYYalOMIMXCSl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE INPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh PElbePHO-TOUECUHYIO
cucremy obo3HaueHui JI. bpaitist 11 3anucu XumMuueckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUs Kypca «O0I1as 1 HeopraHudeckasi XUMHs OTPaKaroT:

c(hOpMHUPOBAHHOCTD TPEACTABICHUI: O XUMHYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJU XUMHH B TO3HAHWM SIBJICHUM MPUPOJIBLI, B (HOPMUPOBAHUU MBIIUICHUS H
KYJIbTYpbl JIUYHOCTH, €€ (YHKIHUOHATBHOM TPAMOTHOCTH, HEOOXOIUMON IJisi pelIeHUs
MPAKTUYECKUX 3aJa4 M DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XMMHMYECKHUX 3HAHUM, KOTOpasl BKJIKOYAET: OCHOBOIOJIATAIOIINE TTOHATHS
(XMMHUYECKHUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, 0- AJIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBI O00BEM, BaJEHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, CTEMEHb OKHCIICHHS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAs, METaJUIMYecKas, BOJOpPOJHAs), KpHUCTALTUYECKAst
pemeérKa,  TUNBl  XUMHYECKHMX  PEaKIUd,  PacTBOp,  JJIEKTPOJMUTHI,  HEIJIEKTPOIUTHI,
BJIEKTPOJIUTAYECKAS TUCCOIUALINS, OKUCIIUTENb, BOCCTAHOBUTEB, CKOPOCTh XUMHUUYECKON PEaKInH,
XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOIUTHUYECKOW JIMCCOIMAIINU,
nepuoanueckui 3akoH . I. Menzaeneesa, 3aK0H COXpaHEHUSI MAcCChl BEIIECTB, 3A4KOH COXPAaHECHUS



U TpEeBpalIeHHs] PHEPIHU NMPU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK
XUMHUH, MHUPOBO33PEHUYECKME 3HAHMS, JIEKAIIME B OCHOBE IIOHUMAHUA MPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SBJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe,
MOJIYYCHUU W OC30MacHOM HCIIOJIb30BAHUH BAXKHEWIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISIBIIATH XapaKTEPHBIC IPU3HAKU MTOHATHA, YCTAHABIUBATH MX
B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOLIUE MOHATHS MPU ONMUCAHUHA HEOPTaHUYECKUX BEIECTB
U WX NPEBPALLEHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY [JISl COCTaBJICHUS
(dbopMyIT BEIIECTB ¥ YPaBHEHUH XMMUYECKHX Peakinii, cucteMarndeckyro Homenkiaarypy (IUPAC)
U TPUBHAIbHBIC Ha3BaHUS OTAENbHBIX HEOPraHHMYECKHUX BEUIECTB (YrapHBIM ra3, YrieKUCIbINA ras,
aMMHUaK, raméHasi U3BeCTh, HeTaléHas U3BECTh, TUTHEBASI COJIA, ITUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPEIEISITh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHHSIX PAa3jIMYHOrO0 COCTaBa, BUJI XUMHUYECKOW CBA3U (KOBAJIEHTHAs, MOHHAS,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COCAMHEHUSAX, THI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJEKYJsSpHas, HOHHAas, MeTaUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHHI YCTAaHABIMBATH IPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB MO
UX COCTaBy K ONpENENIEHHOMY KIACCY/TPYIE COeOUHEHHH (IMPOCThie BEUIeCTBA — METAJUIBl U
HEMETAJIIbI, OKCHJIBI, OCHOBAHHUSI, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI Ieproauieckoro 3akona JI. . Menueneena
Y ICMOHCTPHUPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, 00BSICHUTEIBHYIO ¥ IIPOTHOCTHYECKYIO () YHKITUH;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHIX
anemeHToB 1-4 mepuonoB Ilepuonuueckoit cucreMbl xumMudeckux neMmentoB [[. 1. Menpeneena,
UCTIONIB3YS TIOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIH», «IHEPIETHUECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU W3MEHEHUsI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COCAMHEHUH IO MEepHojiaM U
rpynnam Ilepuoauueckoit cucremsl XUMUYeCKUX 3aeMeHToB 1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB PA3IUYHBIX KJIACCOB, IMOJTBEPKAATh CYIIECTBOBAHHWE TE€HETHUECKOU
CBSA3UM MEXKJy HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;

c(hOPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU TO0 Pa3IMIHBIM
MpU3HaKaM (YHCIy U COCTaBy pearnpyrolIuX BEIIEeCTB, TEIUIOBOMY d(PPEeKTy peakinu, N3MEHEHUIO
CTETeHeW OKUCIICHUS SJIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTallu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJIATh YPaBHEHUS PEaKIMii Pa3IHUHbIX THIIOB, MOJHBIE U
COKpalI€HHbIE YpPaBHEHHs PEaKIUii MOHHOTO OOMEHA, YYMTHIBAs YCJIOBUSA, TPU KOTOPBIX OTH
peaKIuu UayT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAUTH PEAKIINH, MTOATBEPKIAIOIINE KAaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaaHca ITHX PEaKIIHif;



c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakluud OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIIEHUS XHUMHUYECKOTrO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMUMHUYECKHE IMPOIECCHI, JISKAIIHE B OCHOBE
MPOMBIIIICHHOTO TOJIYY€HHs] CEPHOM KHCJIOTBI, aMMHaka, a Takke CPOPMHUPOBAHHOCTh
NpeCTaBIeHUA 00 OOMMX HAyYHBIX HIPUHIMIAX U SKOJOTHYECKHUX MNpoOIeMax XHUMHYECKOTO
IIPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C HUCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi J0JIs BEIIeCTBa B pacTBOPE», OObEMHBIX OTHOILIEHUH T'a30B MPU XUMUUYECKUX PEAKIIHSIX,
Macchl BellecTBa WM 00bEMaA Ira30B [0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY
OJIHOTO U3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOro 3(pQeKkTa peakiuyi Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACChl BELIECTB, IIPEBPALLECHUS U COXPAHECHUS SJHEPTUU;

c(hOPMHUPOBAHHOCTh YMEHUU COOJIOIATh MpaBHJA TOJB30BAHUS XUMHYECKOH MOCYIOH W
n1a0opaTOpHBIM 00OPYIOBAaHUEM, a TAK)KE MpaBUiIa OOpaIICHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XHUMHYECKUNH JKCHEPUMEHT
(paznoskeHue MepoKCcuaa BOJOPOAa B MPUCYTCTBUM KaTajau3aTopa, ONpeelieHue cpeabl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEeaKINK, peakuu HOHHOTO 0OMEHa, KaueCTBEHHbIE peakluu Ha cyiab(aT-, KapOoHaT-
U XJOPWUJ-aHUOHBI, HAa KATHOH AaMMOHMsS, DEIICHHE OJKCIIEPUMEHTAJbHBIX 3a4a4 II0 TeMaM
«Metamiel» U «Hemeramibl») B COOTBETCTBHHM C MpPaBHJIAMH TEXHHKH O€30MaCHOCTH TIpU
OoOpalieHnu C BeIeCTBAaMH M Ja0OpaTOpPHBIM O0OPYAOBAaHHEM, MPEICTABIATh PE3yJIbTaThl
XUMHAYECKOTO DJKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHMH COOTBETCTBYIOIIMX pEaKIHA |
(hopMyIIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH KpPUTHUYECKH AaHAIM3MPOBATh XHMHUYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeCTBAa MaCCOBOM KOMMYHMKALUU, IHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh yYMEHHMH CcOOMIONaTh MpaBHJIa 3KOJOTMYECKH  11€JIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYNOBOW JAEATENBHOCTH B ILENIAX COXPAHEHHUS CBOETO 3J0POBbS MU
OKPY’KaroIlled NPHUPOAHOU Cpelbl, OCO3HABaTh OINACHOCTb BO3ICHCTBUS HA JKUBBIE OpPraHU3MBI
onpeeNéHHBIX BELIeCTB, MOHUMasi cMblich nokaszarens [I/JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEJI0BEKA;

Ui O0y4aromMXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

JUISL CIETbIX M CIA0OBUISIIUX OOYYAIOUIMXCSA: YMEHHME MCIIOJb30BaTh PelbehHO-TOUCUHYIO
CUCTEMY 0003HaYeHUH JL. bpaiins JUIst 3aIUCH XUMHYECKUX bopmyst.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne HanmMeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
o Toum exposns nps:/facademy.
11 o l"aHI/I.‘leCKEX coeaneHm“I 3 0 0 content.apkpro.ru/lesson/a9f3d191-
P A 5ele-4e24-ac02-efb16fa49f6a
A. M. bytneposa
Hroro no pazgeny 3
Paznes 2. Yriesogopoasbl
0 BHEIE VITICH . https://academy-
2.1 p ZiiaHH © YITICBOAOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Henpenenspabie https://academy-

2.2 yTIEBOJIOPO/IbI: AJIKEHBI, 6 0 1 content.apkpro.ru/lesson/4038171e-
aJKaJUuEHbI, aIKHHBI 4158-4bd1-ae98-18dc1cfb9399
ADoMATHIECKILE https://academy-

2.3 1?1 5 o 2 0 0 content.apkpro.ru/lesson/d86d7d00-
YHIEROIOpOA d5b4-491d-aded-c3ddal9fecfs
[IpupoiHBIE NICTOYHUKHU

2.4 yTIEBOJIOPOIOB U UX 3 1 0 https://lesson.edu.ru/04/10
nepepadoTka
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

Hroro no pazneny

13

Pasznea 3. Kucaopoacoaepskamue op

rFraHu4YeCKHEe COCINHCHUA

https://academy-

3.1 Crouptbl. eHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

3.2 ﬁ‘;;’ﬂ:;;ﬂg' fj{i i?::;:em 7 content.apkpro.ru/lesson/8664b319-

HOTRL 21 P 0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Htoro no paznemny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus

41 AMUHBI. AMUHOKHUCIIOTBI.
' Benku

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no paszueny

3

Paspnen S. BeicokoMoJieKy aIsIpHbIe COeIMHECHUS

[Tnactmaccel. Kayuyku.

5.1 2 https://lesson.edu.ru/04/10
Bosokna
Wroro no pazmeny 2
OBIIEE KOJIMYECTBO HACOB 34

[10 ITPOIT'PAMME
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToMOB.
[lepuoauueckuii 3aKOH U
1.1 [Tepuoaudeckas cuctema 3 0 0 https://lesson.edu.ru/04/10
XHUMHYECKHX JIEMEHTOB J].
H. Menneneea
1.2 Crpoenne petectsa. 4 0 0 https://lesson.edu.ru/04/10
MHoroo6pasue BeIecTB
1.3 XHUMHUYECKUE PEeaKIIHH 6 1 1 https://lesson.edu.ru/04/10
HUroro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Meramisl 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramisl 1 https://lesson.edu.ru/04/10
2.3 CBA3L HEOpraHHECKuX 1 2 0 0 https://lesson.edu.ru/04/10
OpPraHUYECKUX BEILECTB
HUtoro no pazaeny 17 https://lesson.edu.ru/04/10
Paszngen 3. Xumus u :Ku3HL
3.1 XuUMUs U )KU3Hb 4 1 0 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoabubie | IlpakTnyeckue
n/ Bcero oOpa3oBaTe/ibHbIE pecypchl
I padoThI padoThI

[Ipeamer opraHU4eCcKON XUMHH, https://academy-

1 €€ BOBHUKHOBEHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-
3HaYeHUe 4e24-ac02-efb16fa49f6a
Teopus cTpoeHUsT OPraHUYECKUX https://academy-

2 coenuHenuii A. M. Bytieposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-ab0e-
OCHOBHBIE TT0JI0KEHUS 4c59-9dcf-20517ae4b52e
[IpencraBnenue o
S

3 (CI;LZTGMATH%CKM) Hyp 1 0 0 content.apkpro.ru/lesson/726ee099-e1a9-

410f-b8be-b4cb589aeadl

TPUBHAIIbHBIC HA3BAHUS

OpFaHI/IquKI/IX BCIICCTB
http://school-

A : ;

4 roﬁjfini?cifﬁﬂ ;TpoeHHe’ 1 0 0 collection.edu.ru/catalog/search/?text=%EQ
P %EBY%EAWEO%HEDYFB context=all
. http://school-

M — ;

5 o ZTELHT:B;TTE:;H aﬁazc(j:nmm 1 0 0 collection.edu.ru/catalog/search/?text=%EQ

pel %EBYEAWEO%HEDYFB context=all

6 AJTIKEHBI: COCTaB U CTPOEHUE, 1 0 0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all

CBOMCTBA

OTUJIEH U NPOIUIIEH —

http://school-
collection.edu.ru/catalog/search/?text=%EQ

7 IIpOCTEHNIINE TPEICTABUTENN YEBYWEANESYHED%FB
aJIKEHOB submit=%CD%E0%E9%F2%ES8
interface=catalog
http://school-
[Mpaktrueckas padora Ne 1. collection.edu.ru/catalog/search/?text=%EQ
8 «[lomy4yeHre STUIICHA U U3ydEHUE YEBUEANESUED%FB
€ro CBOMCTB)» submit=%CD%EQ0%E9%F2%ES8
interface=catalog
http://school-
Anxapentl. byraguen-1,3 u collection.edu.ru/catalog/search/?text=%EQ
g | vemmuoyrammen-13. Honyuemne ObEBYEA%EO%EA%ESHESWED%FB
CHETCTIEUROO Kaysyxa 1 submit=9%CDY%EO%EI%F2%ES
PE3UHBI .
interface=catalog
. http://school-
AJKHHEL: COCTaB M 0006eHIfOCTH collection.edu.ru/catalog/search/?text=%EQ
10 j:}f;’:;;; F_OM;“(’F“‘{“K%“ pAA YEBYE AYEO%HEAYESYES%EDYFB
POCTCHTIIH submit=%CD%EQ%EI%F2%ES
nNpeACTAaBUTCIIb AJIKHHOB .
interface=catalog
http://school-
BEIMHCIEHIA 11O YpABHEHHIO collection.edu.ru/catalog/search/?text=%EQ
11 %EB%EAYEQOYE4%ESUESWUEDY%FB

XUMHYECKOU pcakuuu

submit=%CD%EQ0%E9%F2%ES
interface=catalog



http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

ApeHbl: OEH30J1 M TOTYOII.

http://school-
collection.edu.ru/catalog/search/?text=%EQ

12 ToKCH4HOCTS APEHOB Y%EBYEAYEOYNEA%ESUESYEDY%FB
submit=%CD%EQ%E9%F2%ES
interface=catalog
http://school-

[enernyeckast CBsI3b collection.edu.ru/catalog/search/?text=%EQ

13 yIIEBOIOPOAOB, IPUHAICKAIINX %EBYEAY%EQY%E4%ESUESY%EDY%FB

K Pa3JIMYHBIM KJIaccaM submit=%CD%EQ%E9%F2%E8
interface=catalog

[TpupoaHbIe HCTOYHUKI http://school-

YTJIEBOJIOPOJIOB: MTPUPOIHBIN Ta3 collection.edu.ru/catalog/search/?text=%EQ

14 Y TIOTIYTHBIE HEPTSIHBIC Ta3bl, YEBUEAYEOWNEAYESUESWEDY%FB

He(Th U MIPOIYKTHI €& submit=%CD%EQ%E9%F2%E8
nepepaboTKu interface=catalog

[TpuponHbIE HCTOYHUKU http://school-

YTJIEBOJIOPOJIOB: MIPUPOAHBIN ra3 collection.edu.ru/catalog/search/?text=%EQ

15 U TIONyTHBIE HE(PTAHBIE T'a3bl, YEBYWEAYEOYNEAYNESWNESYHEDYFB

HE(Th U MIPOIYKTHI €€ submit=%CD%EQ%E9%F2%ES8
nepepadboTKu interface=catalog

http://school-
Korrporbas pabora 1o pasgeny collection.edu.ru/catalog/search/?text=%EOQ

16 YEBYEAYEQYEAYESWHESYEDY%FB

«YTIeROAOpOLED submit=%CDY%E0%EI%F2%ES
interface=catalog

17 [IpenenpHBIC OTHOATOMHBIE http://school-

CIIMPTBL: MCTAHOJI X 3TAHOJI.

collection.edu.ru/catalog/search/?text=%EQ



http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

Bonopoanas cBsi3b

%EBYEAY%EQ%E4%ESUESY%EDY%FB
submit=%CD%EQ0%E9%F2%ES
interface=catalog

MHOroaroMHsbI€ CIIMPTHI:

http://school-
collection.edu.ru/catalog/search/?text=%EQ

18 THACHIHKOb H TIMLEpUI YEBYEAYEOYEA%ES%HESYEDY%FB
submit=%CD%EQ%E9%F2%ES
interface=catalog
http://school-

deHOIT: CTPOCHUE MOJICKYJIBI, collection.edu.ru/catalog/search/?text=%EQ
19 (hbU3UYECKHE U XUMHUYECCKUE YEBYEAYEONELANESUESUEDY%FB
CBOMCTBA, IPUMEHCHHE submit=%CD%EQ%E9%F2%E8
interface=catalog
http://school-
Anbaeruanl: GopMabIeru U collection.edu.ru/catalog/search/?text=%EQ
20 aneTanbIeru. AIETOH Y%EBY%EAYEOY%EAYESUESWEDY%FB
' submit=%CD%EQ%E9%F2%ES
interface=catalog
http://school-
OIHOOCHOBHBIE TIPE/ICIIbHBIC collection.edu.ru/catalog/search/?text=%EQ

21 KapOOHOBBIE KUCIIOTHI: YEBYWEAYEONEAYNESWNESYHEDYFB

MypaBbUHAsI U YKCYCHAs submit=%CD%EQ0%E9%F2%E8
interface=catalog
http://school-

Hp aKTquCKaﬂ pabora Ne 2. . collection.edu.ru/catalog/search/?text=%EQ

22 «CBoiicTBa pacTBOpa YKCYCHOM

KHUCJIIOTBI»

YEBYEAYEOYNEAYNESWNESYEDYFB
submit=%CD%EQ0%E9%F2%E8



http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
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interface=catalog

CreapuHoBas U 0JICMHOBAsI

http://school-
collection.edu.ru/catalog/search/?text=%EQ

23 KHUCJIOTBI, KaK MPEJACTaBUTENN YEB%EAYEOYNEAYESUESWUEDY%FB
BBICIINX KapOOHOBBIX KHCIIOT submit=%CD%EO0%E9%F2%ES
interface=catalog
http://school-
MbUIa KaK COJIA BBICIIAX collection.edu.ru/catalog/search/?text=%EQ
24 KapOOHOBBIX KUCJIOT, UX MOIOIEe YEBYEAYEOYNELAYNESWNESYHEDY%FB
JeficTBHAE submit=%CD%EQ0%E9%F2%ES
interface=catalog
http://school-
C 3
Hﬂgzilje:ﬁ:ﬁzl giiom collection.edu.ru/catalog/search/?text=%EQ
o5 | P if P %EBYWE AWEO%EA%ES%ES%HEDY%ER
KHUCIIOT. 1 OJIN3 CII0XKXHBIX .
P submit=9%CDY%EQ%EI%F2%ES
3¢upoB .
interface=catalog
2% Kupsr: runponns, NpuMeHEHHE,
Ouo0rMYecKas pojb )KUPOB
http://school-
Y : ;
K;;::;(;@IEL:O;aBB,amHeﬁmne collection.edu.ru/catalog/search/?text=%EQ
27 encTa eH ' HoKo5a %EBYEAY%EQ%E4%ESUESY%EDY%FB
II TAaBUTCJIIN:. T'JTFOK .
(bp HT(Ba caxanosa ’ submit=%CD%E0%E9%F2%ES8
PYK ’ p interface=catalog
http://school-
K ;
28 PAXMAI 1 EIIIonosa Kax collection.edu.ru/catalog/rubr/d05469af-

MIPUPOJIHBIE MTOJTUMEPBI

69bd-11db-bd13-0800200c9c10/75832/
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KonTponpHas pabota mo pazueny

http://school-

29 «Kucnopojaconepxariue 1 collection.edu.ru/catalog/rubr/d05469af-
OpPraHUYECKUE COCIUHCHHS 69bd-11db-bd13-0800200c9c10/75832/

http://school-

30 AMUHBI; METUJIAMHUH U aHWJINH 1 collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/75832/
AMUHOKHCTIOTHI KaKk aM(pOTepHbIe htto://school-
31 gpraHquCKHe COCHMHCHILA, WX 1 collection.edu.ru/catalog/rubr/d05469af-
HOTIOTIHECROC SHATCHHUC. 69bd-11db-bd13-0800200c9¢10/75832/
Ilenrtuanl
benku xak npupoHbIe http://school-

32 BBICOKOMOJICKYJISIPHBIC 1 collection.edu.ru/catalog/rubr/d05469af-
COCIMHECHUS 69bd-11db-bd13-0800200c9¢10/75832/
OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJICKYIISIPHBIX

N http://school-

33 COeUHEHMH. OCHOBHAIC METOEI 1 collection.edu.ru/catalog/rubr/d05469af-
CHHTE3A BICOROMOIICRYIIAPHBIX 69bd-11db-bd13-0800200c9¢10/75832/
coequHeHmi. I1macTMaccsl,

Kay‘{yKI/I, BOJIOKHA
http://school-
34 [MpoMexxyToUuHas aTTeCTalus 1 collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75832/
OBIIEE KOJIMYECTBO YACOB I10 34
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/

11 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DJneKTpoHHas: KOH(UTypanus
aTOMOB

https://lesson.edu.ru/04/10

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nx CBS3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUECKHUX
DJIEMEHTOB U UX COSTMHEHHUH 110
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U
CHCTEMBI XHUMUYECKHX
snemenToB .M. MenneneeBa B
pa3BUTHHU HAyKU

https://lesson.edu.ru/04/10

CrpoeHnue BemecTna.
XuMHnueckas CBSI3b, €€ BUIHI,
MEXaHHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BaneHTHOCTD.
DIEKTPOOTPULIATENHHOCTb.
Crenens okuciaeHus. BemecTpa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

https://lesson.edu.ru/04/10

ITonsiTHE O TUCIIEPCHBIX
cucremax. Mctunuble u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBas 10151 BelecTsa B
pacTtBope

https://lesson.edu.ru/04/10

Knaccudukanms u
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHeHui. I'eHeTnueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMHIeCcKUx
peaKkuuii B HEOPraHUYECKOU U
OpPTraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUSI MACChl BEILIECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

https://lesson.edu.ru/04/10

Cxopoctb peaknuu. OOpaTumbIe
peakuu. XUMUYECKOe
paBHOBecHE

https://lesson.edu.ru/04/10

10

[TpakTryeckas padora Ne 1.
«BnusHue paznuaHbIX

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

($akTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIEKTPOAUTHYECKAS
nuccounanud. [lonstue o
BOJIOpOIHOM Toka3atese (PH)
pactBopa. Peakiium noHHOTO
obmena. ['maponus
OpPraHUYeCKUX U
HEOPraHMYECKUX BEIICCTB

https://lesson.edu.ru/04/10

12

OKHUCIIUTENILHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3IEKTpONH3E
pacIiaBOB U PaCTBOPOB COJICH

https://lesson.edu.ru/04/10

13

KonTponbhas padota no
pazneny «Teopernueckue
OCHOBBI XUMHUI»

https://lesson.edu.ru/04/10

14

Mertamisl, X MOJ0KESHHUE B
[Tepuoauueckoil cucteme
XUMHYECKHX deMeHToB /1. H.
MeHzeneeBa 1 0COOCHHOCTH
cTpoeHust atoMoB. O011He
dbuznyecKkue CBOCTBa METANIOB

https://lesson.edu.ru/04/10

15

CnaBbl METAIIIOB.
DNEKTPOXUMHUYECKUH psift
HanpsHKEHUH METalIoB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJbIlUi, MarHuii,
AITIOMUHHK ) U UX COCTMHEHUM

17

XUMHYECKUE CBOMCTBA XpoMma,
MU U UX COCOUHEHNHU

https://lesson.edu.ru/04/10

18

XHUMHYecKre CBOMCTBA IIUHKA,
JKelie3a U UX COSTMHEHUN

https://lesson.edu.ru/04/10

19

[TpakTuueckast paborta No 2.
"Pemenue skCrepuMeHTaIbHBIX
3a7ad4 1mo reMe «Metauipi»"

https://lesson.edu.ru/04/10

20

HemeTamiel, ux MOJIOKEHHUE B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /JI. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

https://lesson.edu.ru/04/10

21

dusnyecKue CBOKMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0pOJ1a, cephl, (hocdopa u
yriieposia)

https://lesson.edu.ru/04/10

22

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COEeTMHEHNN

https://lesson.edu.ru/04/10

23

XuMHUyecKrue CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

https://lesson.edu.ru/04/10

24

XUMHYECKHE CBOMCTBA

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

yriepoja, KpeMHHUS U UX
COEeIUHEHUI

25

[IprMeHeHne BaXKHEUIINX
HEMETAaJIJ0B U UX COCIUHCHUMN

https://lesson.edu.ru/04/10

26

O00011eHrEe U cUCTEMATU3ALIIS
3HaHuM 1Mo TeMe «HemeTamby.
Brruucnenus no ypaBHEHUSIM
XUMHYECKUX PEeaKUui U
TEPMOXUMHYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

ITpakTrueckas padota Ne 3.
«Pemienne sKcriepuMeHTaIbHBIX
3a1a4 o reme "Hemeramisi"»

https://lesson.edu.ru/04/10

28

KoHTposbHas pabota 1mo Temam
«Mertamae» u «HemeTamisi»

https://lesson.edu.ru/04/10

29

HeOpFaHI/I‘{eCKHe u
OpTaHU4YC€CKUC KHUCJIOTHI.
HeOpFaHI/I‘{eCKHe u
OpTraHN4YCCKUC OCHOBAHUA

https://lesson.edu.ru/04/10

30

AmboTepHble HeOpraHUYeCcKue
Y OPraHUYECKUE COCTUHEHMS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponp xumun B obecieueHUn
3KOJIOTHYECKOMH,
SHEPreTUYECKOMN U MUILIEBOMN

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

0€30MacCHOCTH, Pa3BUTUHU
MCOULIMHBI

[TpencraBienust 06 0OMUX
HAYYHBIX TPUHIIUTIAX

32 1 https://lesson.edu.ru/04/10
MPOMBIIIJICHHOTO MOJTyYCHHSI
Ba)XKHEUIINX BEIIECTB
Yenosek B MUpE BELIECTB U

33 MarepuasioB. XUMUS U 37I0POBbE 1 https://lesson.edu.ru/04/10
yesoBeKa

34 [TpomexyTouHas arTecTanus 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

Xumus, 11 kmace/ Pymsutuc I'.E., ®@enpaman @.I'., AkmuonepHoe obmiectBo «l3maTenbcTBo
«IIpocsemeHue»

Xumus, 10 kmacc/ Pymsutuc I'.E., @enpaman @.I'., Akmuoneproe obmiectBo «3aaTenbCTBO
«IIpocsemeHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus (0a30BBIA ypoBEeHB). Peanm3zanus oOpa3oBaHUs: METOAUYECKOE MOCOOWEe JyIsl yuuTens /
Kasepuna A. A., ITuuyruna I'.B.; nox pen.I'. B. Iluuyrunoii. M. : ®I'BHY «MHucTUTyT cTpareruu
pasButus obpazoBanusi PAOy», 2022 81 c.:m.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
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