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IHosicHuTEIbHAA 3aIHCKA

[TporpammMa 1Mo XMMHHU Ha ypOBHE CpenHEero oOlIiero obpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepanbHOi 00pa3oBaTeNbHOW MPOTPaMMbl CPEIHETO
obmero oo6pazoanusi (POII COO), npencraBneHHbIX B DeaepalbHOM TOCYAapPCTBEHHOM
obpaszoBarensHOM cTtanjgapre COO, ¢ yuérom Konuenmuu mnpenojgaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHbIE
o0Opa3oBaTelbHbIE IPOrPAMMBbl, U OCHOBHBIX IOJIOXKEHUH «CTpaTeruu pa3BUTUSl BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY HOJIXOJIOB K pa3paboOTKe MPOrpaMMbl 10 XUMHUH, K OMPEICICHUIO 00Iel cTpaTeruu
00y4yeHHMsI, BOCIMTAHUS U Pa3BUTHsI 00YUAIOIIUXCS CPeICTBAMU Y4eOHOIro mpeaMeTa « XUuMHUs» s
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KoOHLenTyaibHble mnosoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHus, pe3ysbTaTOB OOy4eHHs U TpeOOBaHUIl K YpOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIYy4aeMOE€  BBIIYCKHMKaMu  001ieo0pa3oBaTeabHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacThl0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpLIAIOIIUM
3TaNoM peaju3alui Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEGHHOCTEH, MPUCYLINX
[IEJIOCTHOM CHCTEME XUMHUYECKOrOo 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYphl YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOILIEHMSI K CBOEMY 3/I0POBbIO M HPUPOIHON cpere. Peanusyercs xumudeckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpOBHE CpPEAHEro oO0Iero oOpa3oBaHMs CpPEACTBaMH Yy4eOHOTO
npeaMera «XUMHsS», COAEpKaHUE U MOCTPOEHHE KOTOPOTO OMPE/ENIEHbl B MPOrpaMMe M0 XUMHH C
y4€TOM crneuu(PUKU HAyKH XUMHUH, €€ 3Ha4eHHs] B TIO3HAHUM MPUPOABI U B MaTepUaIbHOW KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIMX Leded MW MPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHEro ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yi0 pojib B COBPEMEHHOM
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBHOT'O HAyYHOT'O MBIIUIEHHUS, B CO3JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY’KalolleM MHpe Kak O €IMHCTBE MPUPOJbl M YeJoBeKa, KoTopoe (hopMupyeTcs B XMMUHU Ha
OCHOBE MTOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BEIIECTB, X CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYrMMH €CTECTBEHHBIMM HayKaMM, XUMUS CTajla HEOThEMJIEMOM
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYyAa U *KHU3HHU KaKJOr0 YieHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaKk HayKa cCO3uJaTeNibHasi, KaKk HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJieHa Ha peleHue TI00anbHbIX MPo0OJeM YCTONUYNBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBON, IKOJIOrHYECKON 0€30IaCHOCTH M OXPaHbI 3710POBbSL.

B coorBercTBUM ¢ OOIMMH LENIMH M HPUHIUIAMU CpelHEro oodmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOATOTOBKY OOYYaromMXCs, HEOOXOJUMYI0 WM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIECUIHOTO BKIIOYECHHS B JKU3Hb COLIMYMA,
NPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocTaBiAIOINME NIpeIMETa «XUMUS» SABIAIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUuMHsD)
u «OO0mias 1 HeopraHu4eckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHHM 10 HEOPTAaHMYECKON XMMHUU (C BKIIOYCHHEM 3HAHWM W3
oOrmiell XUMUM) U OpraHnyeckod XuMuu. @OpMHUPOBaHUE JTAHHON CUCTEMbI 3HAHWH NPU MU3yYCHUU
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npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHS BCEIO MHOT000pasus BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUH.

Crtpykrypa coaepxanust KypcoB — «Opranuueckas xumusi» U «OO1as U HeopraHuyeckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO IMOAXO0/a K H3YyYEHUIO
yueOHOro Mmarepuana U OOYCIIOBIEHA HMCTOPUYECKM OOOCHOBAaHHBIM pAa3BUTHUEM 3HAHUN Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAKOTCSI Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOECHUS OPraHMYECKUX COEIWHEHHUM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M 3JEKTPOHHBIX MPEICTABICHUNA O CTPOCHHM BEIECTB.
Csenenusi 00 M3y4aeMmblX B Kypce BEIIECTBaX JalOTCd B Pa3BUTHUH — OT YIJIEBOJAOPOIOB IO
CJIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMYecKkod XUMHH MOJIY4aroT
pa3Butue cPOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATILHBIC
MPEJICTABICHUSI O XMMHUYECKON CBSI3U, KJIacCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yIJaOoM 3peHUsI B IpeaMere «Xumus» 0a30BOro ypOBHS paccMaTpHUBaeTcs
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUA TEOPETUYECKUH MaTepuail |
dakTonornueckue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas ¥ HeopraHuveckas XUMHS» O0y4arolIMMCs MPeIOoCTaBIIACTCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3ULU, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 0000Imaromeii 10 00bsICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMA O BaKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHHM, CBOMCTBaxX MU
IPUMEHEHUH, a TaKXXE€ O XMMHUYECKUX PEaKIUsAX, UX CYHUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHHS
normonHseTcs B kypcax 10 um 11 KiaccoB oneMEHTaMU — COJEP)KAaHMS, WMEIOIUMHU
KyJbTYpPOJOIMYECKHM M NPUKIAJHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHHMAHUIO
B3aMMOCBSA3M XMMHMHM C JpYIMMHM HayKaMH, pPAacKpbIBalOT €€ poJlb B II03HABATEIBHOM U
MPAKTUYECKON JEATEeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K MpoIeccy
TBOpUYECTBA B 00JIACTU TEOPHUM U MPAKTUUYECKUX MPUIIOKEHUN XUMUU, MOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH(GOPMALMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3aj1ad. B memnom copepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (POPMHUpPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUECKOW OCHOBBI JUIsl TOHUMaHHUA (PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHajJIbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTaBOM U CTPOCHMEM, II03HABAEMOCTh NMPUPOAHBIX SBJICHHUI MyTEM 3KCIIEpUMEHTa U
pelieHuss MPOTUBOPEUUIl MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKHMMH TPEANOChUIKAMU,
OCO3HAHHME POJIM XUMHHM B PEIICHUH SKOJIOTMYECKHUX MpoOJieM, a Takxke MpodieM cOepekeHus
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHNUS HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nnane pemienus 3a1ad BOCIUTAHUS, Pa3BUTHS U COLMATU3ALMN 00yUYalOIUXCsl IPUHATHIE
IpOrpaMMOil MO XUMHHM TOJIXOJbl K OIPENEICHUIO COAEPKAHUS U TIOCTPOCHMSI IpenMeTa
npeaycMaTpuBaoT (OPMHPOBAHHE YHHMBEPCAJIbHBIX Y4YeOHBIX JEWCTBUH, HMEOUMX 0a3oBoe
3HaYeHHE IS Pa3IMYHbIX BUJOB JIEATENBHOCTH: peIIeHUs IpobieM, MOUCKa, aHau3a U 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX IJii HPUOOpPETEHHsS OMNbITa MPAKTHUYECKON M HCCIIeN0BaTEeIbCKON
JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B mpakTuke npenogaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK U Ha
YPOBHE CpelHero oomiero oOpazoBaHMs, NMPH OIPEICICHUN COJCPKATEIbHON XapaKTepUCTUKU
Hejael M3ydeHusi IpeaMeTa HaIlpaBiICHUEM IEPBOCTENEHHOM 3HAYMMOCTH  TPAAUIMOHHO
npusHaércss  (GOPMHUPOBAHHE OCHOB XMMHYECKOM HaykKd Kak oO0JacTh  COBPEMEHHOIO
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€CTECTBO3HAHMS, MPAKTUUECKOU JEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKOM TOUKM 3pEHHUS] TAaKOW MOAXOA K ONPEACIICHUIO ILeJIed H3ydyeHUs
MIpEeMETA SIBJISIETCS BIIOJIHE OIPaBIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUsl TJIABHBIMM LEISIMH H3y4YeHUs IpeaMmera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsITOTCSL:

e (QopmupoBaHWE CHCTEMBl XHMHYECKUX 3HAHUH Kak BaXHEHIICH COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC IMOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3blKa HAYKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYHHBIX OOOOLIEHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHUE U pa3BUTHE NPEJCTABICHUN O HAyYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakuui, HEOOXOMUMBIX JUIsi NPUOOpPETeHHs] YMEHUW OPHEHTHUPOBATHCS B
MHUpE BEIIECTB U XMMUYECKUX SIBJICHUI, UMEIOIIHUX MECTO B MPUPOJE, B MPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHUEM
XUMHYECKOTO OKCIIEpUMEHTa, COONIOACHHEeM TMpaBuUil 0e30MacHOro oOpaiieHus ¢
BEILECTBAMH.

Hapsiny ¢ stum, comepkareiibHasi XapakTEpHUCTHKA IIeJIed M 3a/ad U3y4eHUs MpeaMeTra B
nporpamMme 1o XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU IPHOPUTETAMHU B
cuUcTeMe cpeaHero obmiero oOpazoBanus. Cero/Hs B MPENOJABAaHUU XUMHUHU B OOJbIIEH CTENEHU
oTaéTCs MPeaNoYTEeHIE MPAKTUYECKON KOMIIOHEHTE COIepKaHUs 00y4eHHs, OpDUEHTUPOBAHHON Ha
MOATOTOBKY BBIITYCKHHKA 00IIe00pa30BaTeIbHOM OpraHu3aliuy, BIIaIeIoero He HabopoM 3HaHUM,
a (YHKIHUOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMU AKTHBHOTO TOJyYEHUS
3HAHUU U IPUMEHEHUS UX B PEaJIbHOM )KM3HU U1l pELICHUS] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3THM npu U3ydeHHH NpeaMeTa « XUMUS» TOMHHHUPYOIIee 3HaueHue TPUOoOpeTaroT
TaKue 1N U 3a/1a4H, KaK:

azanTanus 00yJarolmuXxcsl K YCIOBUSM JTUHAMUYHO PA3BUBAIOIIETOCS MHUpa, GOPMHUPOBAHUE
WHTEIJIEKTYaqTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0oOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopMHupoBaHKE y OOYJAIOIIUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHINHN ), UMEIOIINX
VHHUBEpPCATbHOE 3HAYCHHE MJI PA3IUYHBIX BHUJOB JIEATEIHHOCTH: PEIICHHUS MpoOJieM, MOUCKa,
aHanmm3a U 00paboTku uHpOpManuu, HEOOXOMUMBIX ISl MPUOOPETEHHUS OMbITa ACSITENLHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE€ MECTO B TIO3HAHWW XUMHH, a TaKXKe JUISl OICHKHA C TO3UIINA
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHYECKHX IMPOIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEM
00ydJaromuxcs: CIMIOCOOHOCTH CaMOCTOATENBHO MPUOOpPETaTh HOBBIE 3HAHHWS MO XHMHHU B
COOTBETCTBUHU C JKU3HEHHBIMH IMOTPEOHOCTSMH, WCIOJIH30BATh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKAa W aHan3a YYeOHOW M HAYYHO-TIOMYJISIPHOW WH(OPMAIUU XUMHYECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U PA3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOIIOaTEIPHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
P TUIAHUPOBAHUHU U MTPOBENEHUM XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHUE Y O0ydarOmUXcsl yOSKIEHHOCTH B TYMAaHHCTUYECKOW HAMPABIEHHOCTH XUMUH,
e€ BaXHOH pONM B pEIICHUU TI0OaTbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHNUS,

MOTIOJHEHUSI HHEPreTHUYECKUX PECYpCOB U COXpPAaHEHUS MPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
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HE00X0IMMOCTH OEpeKHOT0 OTHOLIEHHS K MPHUPOJIE M CBOEMY 3[0POBbIO, a TaKKe MpHOoOpeTeHus
OTIBbITa MCTOJIB30BAaHUS TONYUYEHHBIX 3HAHWUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIIMSIX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B yuebHOM mutane cpegHero o6miero oOpa3zoBaHUsl HpeaMeT «XHUMHsS» 0a30BOro YpOBHS
BXOJIUT B COCTaB IpeaMETHON 001acTH «ECcTeCTBEHHO-HAYUHBIE IPEAMETHI.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX JUIA M3YyYCHHS XHMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11 kimacce —
34 gaca (1 gac B Henemo).



Coaep:xanue 00y4eHHs
10 KJIACC

Oprannyeckasi XuMHus

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckold XMMHHU: €€ BO3ZHHUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B IOIYYEHUHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHuueckux coequHenuii A. M. byrneposa, eé€
OCHOBHBIE TONIOXKEeHHs. CTPYKTYpHBIE (OPMYIBI OPraHNYECKUX BeHIecTB. ['oMoJorus, u30Mepusl.
XuMHUYECKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiaccuPUKAIMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa opraHu4ecKux
COeIMHEHUH (cucTeMaTHYecKasl) U TPUBUAIbHbIE HA3BAHMS BaXKHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpraHMYECKUX BEIECTB.

OKCIIEpPUMEHTAIbHbIE METOJbl M3y4Y€HHUs BEIIECTB U HMX MPEBPALIECHUN: O3HAKOMJIEHUE C
oOpa3liaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha HX OCHOBE, MOJCIMPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEILLECTB, HAOIIOACHUE U ONMCAHUE JIEMOHCTPALMOHHBIX OINBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKMH psaA. MeraH W d3TaH — mpocTernme
MPEJICTAaBUTENIN AJIKaHOB: (pU3MUECKHe U XMMHUUYECKHE CBOMCTBA (pEeaKlMM 3aMEUICHUs] U TOPEHMUS),
HaXO0XJ/IEHHE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKUN psl. DTHIEH W NPOIUJIEH — MPOCTEHIINe
MPEJICTABUTENIN AIIKeHOB: (U3NYECKME U XHUMHUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEpPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: CTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHH Psijl. ALIETUIICH — MPOCTEUIITUIT
MPE/ICTAaBUTENIb aTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpATAIINH, TOPESHHUSI ), TTOTydeHUE U TIPUMECHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MYECKHE M XHMHUYECKHE CBOWCTBAa (peakiuu
raJloreHUPOBAHUSL M HUTPOBaHMA), IOJyYEHHE U TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue c8oOUCMBEa (peakyuu 2anio2eHUposanus U HUMpOBAHUs), NOLYYeHUe U
npumernenue.  TOKCHYHOCTH  apeHOB. ['eHeTmyeckass CBSI3b  MEXIy  YIJIE€BOJOPOJAMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpuponHble UCTOYHHMKHU YTIIEBOJAOPOMIOB. [IpuponHbIii ra3 u momyTHbIE HEPTSHBIC Ta3bl.
Hedtb 1 e€ npoucxoxaenue. CrocoObl nepepadoTKu He(PTU: TeperoHKa, KPeKUHT (TePMUUYECKHIA,
KaTaJIMTUYeCKui ), muponn3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHNE B TPOMBIIIIIICHHOCTH
u B ObITy. KaMeHHBII yrosib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEpUMEHTAIbHbIE METOJbl M3y4Y€HHUs BEIIECTB U HMX MPEBPALECHUN: O3HAKOMJICHUE C
oOpa3iiaMu MjaacTMacc, KaydykoB U pe3uHbI, Koiuekiuu «HepTb» u «YT0aby, MOAETUPOBAHHE
MOJIEKYJI YIJIEBOAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Brruncnenus mo ypaBHEHUIO XMMUYECKOH peakuuu (Macchl, 00bEMa, KOIMUYECTBA UCXOIHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU POJYKTOB PEaKIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OAHOATOMHBIC CIUPTHL. METaHON M ATAaHON: CTpPOEHHE, (HUIUYECKUE H
XUMHYECKHE CBOHCTBA (pPEakUUM C aKTUBHBIMM METajulaM{, TaJlOT€HOBOAOPOJAaMH, TOpEHUE),
npuMeHeHue. BoopoiHbie CBA3M MEX]ly MOJIEKYJIaMU CIIMPTOB. JleHCTBUE METaHOJIa U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHoroaTtomMHble CIUPTHI. OTWIEHIVIMKOJIb M TJIMLEPUH: CTpPOEHHE, (U3NYECKUE U
XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE CO LIEJIOYHBIMM METaJUIaMU, KaUeCTBEHHAas PEaKIUs Ha
MHOroaToOMHble coupthl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TIiMLEpUHA U
STHJICHTJIUKOJIS.

@deHoul: CTpOeHHE MOJIEKYJIbl, (PU3NYECKHEe U XMMUYecKHe cBoicTBa. TokCHYHOCTH (peHoa.
[Tpumenenue penona.

Anpnerunpl u - Kemowusli. DopMaNbIETHA, aleTAIbICTUA: CTPOCHHE, (U3HYECKHEe U
XMMHUYECKHE CBOMCTBA (peaklMM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHbIC pEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAs KHCIIOTBI:
CTpocHHE, PUBNYECKUE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KHUCIOT, PEaKIus
sTepudUKanM), IMojgydyeHHue | npuMeHeHue. CTeapuHOBass U OJEUHOBAas KHUCIOTBHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, UX
MOIoIIee TIEUCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrneBoJbl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U Mojucaxapuabl). ['oko3a —
IpOCTEHIINKA MOHOCaxXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (DU3MUECKHME MU XHUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJE, NPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KAaK U30MEP IITIOKO3BI.

Kpaxman u uemnono3a kak IpupojHble noiumepbl. CTpoeHHe Kpaxmaja M LEJUTIOJO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKkIus C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOABl HW3YYEHHUs BELIECTB M MX MPEBPALLEHUI: TPOBEACHHUE,
HaOJI0IeHNE U ONMMCAaHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe »dTaHoia okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumosieiicTBue rmmuepuHa c¢ ruapokcuaom memu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(ll), B3anmoneiicTBue kpaxmanga ¢ HOIOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenust mo ypaBHEHUIO XUMUYECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3zoTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTBI KaKk aM(OTEpHbIe OpraHudeckue coequHeHus. Pu3ndeckue U XUMHUYECKUe
CBOMCTBAa aMHMHOKHMCIOT (Ha NpUMepe TIJuIMHA). buojormdyeckoe 3HaA4eHHE AMHMHOKHCIIOT.
[TenTumasl.



benku kak NpUpOAHBIE BBHICOKOMOJIEKYJSIPHBIE COEAMHEHHMA. llepBuuHas, BTOpUYHAs H
TpPEeTUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBa OEJKOB: THAPONU3, JACHATypauus,
Ka4yeCTBEHHbIE pEaKIMH Ha OENKH.

OKclIepUMEHTAIbHbIE METO/bl M3Y4EHHUs BEILEeCTB M MX IMPEBpaLIeHUH: HaOI0JeHHe U
OINMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATYypalus OEJIKOB IIPU HArpEBAaHUU, LIBETHBIE PEAKIIUU
OENKOoB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcHOBHBIE MOHATUS XHMHU BBICOKOMOJIEKYJIIDHBIX COCAMHEHHNA: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb IIOJMMEPHU3ALNH, CPENHAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJIMMEPU3aLMsl U TOJIMKOHACHC AL

OKCHEpUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IPEBpAlLlEHUI: O3HAKOMIIEHHUE C
o0pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBsI3€d MpU M3yd4eHUU opraHuueckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4€pe3 HCIIOJIIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHSITHH, Tak u
MOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JJISL OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0111e ecTeCTBEHHO-HAyYHbIE MTOHATHS: SIBJICHUE, HAY4HbIH (aKT, TMIIOTE3a, 3aKOH, TeOopus,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOAUYHOCTh, HAOIIOJCHUE, HW3MEPEHHUE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®duznka: MaTepus, PHEPIrus, Macca, aToM, JJIEKTPOH, MOJIEKYJA, DPHEPIeTUUECKUN YPOBEHb,
BEIIIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3NYECKUE BEJIMYMHBI U €UHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOJAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAaHUS, MOIOIIHNE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHUHTETHYECKHX
BOJIOKOH.

11 KIIACC

O01mas 1 HeOpraHm4vecKast XuMms

TeopeTuvyeckue OCHOBbI XUMHHU

XUMHYEeCKUH dJeMeHT. AToM. Slapo artoma, H30TOMBL. JIEKTPOHHAsE 000JOYKa.
DHepreTHyeckue ypoBHM, MOIYpPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHTB. OCOOCHHOCTH
pacripesielieHUs] 3JIEKTPOHOB MO OpOMTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepumonmueckas cucremMa XuMHU4Yeckux osieMeHtoB J[. M.
Mengeneea. CBsi3b NEPUOANYECKOTO 3aK0HA U [lepnoanueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB U 00pa3yeMbIX UMH IIPOCTBIX M CJIOKHBIX BEILECTB M0 IpynIaM U
nepuoAaM. 3Ha4eHUe NEPUOINYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. Buabl XuMHUeCKOW CBsI3M (KOBaJEHTHas
HEMoJIsIpHasl ¥ TOJSpHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHUS KOBAJIECHTHOMH



XUMHUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOpPHBINH). Bomoponnas cBs3b. BaneHTHOCTS.
DNeKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[Tonsatue o gucnepcHbix cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi A0JA
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coefuHeHuil. HoMeHkiaTypa HEOPraHMYECKUX BEIIECTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAJICKANIUX K PA3IMYHBIM KIJIACCaM.

Xumnueckass peakuus. Kiaccupukanyus XUMHYECKHMX pEakUWid B HEOPraHMYeCKOW U
OpraHWYECKOM XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIUH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pPa3iMuHbIX (akTopoB. OOpaTUMbIE pPEaKIHH.
Xumuueckoe paBHOBecue. DakTOpbl, BIHSIOIMIME HA COCTOSHHE XHUMHUYECKOIO pPaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas auccoruanus. CuiibHble U cialble 3neKTponuThl. (Cpena BOAHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHbIE METOJbl H3yYEHHS BEIIECTB M HX MPEBPAIICHUI: JIEMOHCTpaIus
tabmun «l[lepuonuyeckas cucremMa xumuueckux snemeHToB JI. U. MennaeneeBay, u3ydeHue
MoJiele KPHUCTAJUIMYECKUX PpeHETOK, HaONI0JeHHe W ONHCAHME JEMOHCTPAIlMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3joKEHHE TEPOKCHAA BOJAOPOJAa B MPHUCYTCTBHHM KaTaau3aTropa,
ONpEAENICHUE Cpelbl PACTBOPOB BEIIECTB C IMOMOIIBK) YHHUBEPCAJIBHOIO WHJIMUKATOPa, PEaKIuu
MOHHOTO OOMeEHa), TPOBEACHHE NPAaKTHUECKOH paboThl «BrnusHue pa3nuyHbiXx (akTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuértel 10 ypaBHEHUAM XUMHUYECKHUX PEAKIHMd, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. [lonoxxenue HemetaimioB B Ileproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. Y. MeHnneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AmnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XVUMUYECKHUE CBOMCTBA BAKHEHIIMX HEMETANIOB (TajJoreHoB, cephbl, a3oTa, docdopa,
yrieposia ¥ KpeMHHS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOASPKAMMUX KUCIOT, BOJAOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramibl. [lonoxenne meramios B [leproanueckoi cucreMe XuMHU4eckKux anemenTos [1. U.
MenneneeBa. OcCoOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aTroMOB MeTauioB. OO0mue
¢usnyeckue cpoiictBa MeTayuioB. CIjlaBbl METAUIOB. DJIEKTPOXUMHUYECKHH psAl HanpsLKEHUH
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWIIMX METAUIOB (HATpUM, Kaiduil, KalblMUA, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOsI oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUEHHUSI BEIIECTB U UX MPEBPALICHUN: U3yYeHHUE KOJICKIIUU
«MeTaisl U CIIaBbI», 00Pa3IIOB HEMETAIIOB, PEIICHUE IKCIIEPUMEHTAILHBIX 3a/1a4, HAOII0IeHUE
U ONHCAaHHWE JEMOHCTPALIMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THUIPOKCHUIA
AITIOMHUHUS C PaCTBOPAMH KUCIIOT U LIEJI0Yel, KaueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAJIJIOB).
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Pacuérnnie 3anaum.

Pacuétel Macchl BemecTBa UM 00bEMA Ta30B MO U3BECTHOMY KOJHMUYECTBY BEIIECTBA, MAcce
WM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIICCTB, pacyEThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB UMEET MMPUMECH.

XuMHus 4 KM3Hb

Ponp xumuum B oOecrie4eHUHM 3KOJIOTMYECKOM, SHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH,
pa3BUTHHU MeIUUHUHBL. [[OHSITHE 0 HAYYHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBnenus 06 OOIMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO MOTYYEHUS BaXKHEHIIIMX
BEIICCTB.

YenoBek B MUpE BELIECTB M MaTEpPUAIOB: BAKHEHIIME CTPOMUTENBHBIE MaTEpHUAIbI,
KOHCTPYKLIMOHHBIE MAaTe€pHalbl, KpacKH, CTEKJIO, KEpamMuKa, MaTepuajibl Uil JJIEKTPOHHKHU,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMHUs W 3I0pOBbE YEJIIOBEKA: IpaBWjia HCMOJIb30BAHUS JICKAPCTBEHHBIX IPENaparos,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IMPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXmpeIMeTHBIX CBsI3ed MpU M3y4yeHUU OOIel U HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIIAECTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHATHH, SBJIAIOIIUXCA CUCTEMHBIMU JIJISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO I[IUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHSI, aHAU3,
CHUHTE3, KiacCUpUKAIUA, NEPHOJUYHOCTh, HAOIIOICHUE, OKCICPUMEHT, MOJCIMPOBAHHE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: marepus, DHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaauoaKTUBHOCTb, MOJICKYJIa, HSHEPreTUYECKHl YpPOBEHb, BEIECTBO, TeJNO, O0BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, OpraHm3M, OJ3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIMIAEMbIE, TOIITUBO, PECYPCHI.

TexHonorus:: XMMHYECKasi IIPOMBIIUIEHHOCTb, METAJUIYPIHs, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUaJIOB, CEIIbCKOXO03AMCTBEHHOE IIPOU3BOJICTBO, MUIIEBAs MIPOMBILIUIEHHOCTb,
(dapmareBTUYECKasi MPOMBIIIIIECHHOCTD, TPOU3BOACTBO KOCMETUUYECKHUX MPEMapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaT€pUAJIOB, SJIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.
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[TnanupyemMblie pe3yabTaThl OCBOCHHS MPOTPAMMEBI 110 XUMUHU Ha 0a30BOM YPOBHE
cpeaHero oo1ero oopa3oBaHus

JINYHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIUMUCS
IpOrpaMM CpeaHEro ooIero oopa3oBaHUsl (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuyHo-MeTonn4yeckoit OCHOBOU Ui pa3paOOTKU IIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS IPOTpaMM
cpeaHero o011ero o0pa3oBaHusl SBIAETCS CUCTEMHO-ESTEIbHOCTHBIIN MOXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro o0Iero oopa3oBaHus BbIICICHbBI
CJIEAYIOLIME COCTaBIIAIOILUE:

OCO3HaHUE OOYYaIOIIMMHCS POCCUHUCKONW TPaXKTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHWH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKU XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJICTBOBATHCS B CBOEHM J1€ATENLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, TPUCYIIUMH LEJIOCTHOW CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYue MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYpbhl M CHOCOOHOCTH CTaBUTH II€JIU U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMeTa «XUMHUsS» JOCTUTaloTCs B €IMHCTBE YUeOHOM
U BOCIHTATEIbHOU JESATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKMMH, COIIMOKYJIbTYPHBIMHU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJ€allaMd POCCHMCKOT0 TpakJIaHCKOro o0O0IlecTBa,
NOPUHATBIMH B OOIIECTBE HOPMAMM M MpPaBUJIAMU TOBEACHHUS, CIHOCOOCTBYIOUIMMH Mpolieccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIUXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpa)xaroT CHOPMHUPOBAHHOCTH
OTIbITa MIO3HABATEILHON U MPAKTUUECKOHN JAESITEIbHOCTH 00YyUaIOUIUXCs 110 peanu3aliy MPUHATHIX B
00111eCTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHMsI OOYYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U O0S3aHHOCTEH, YBaXKEHHUS K
3aKOHY M ITPaBONOPSAKY;

IPEJICTaBICHUsS] O COLMAJIbHBIX HOPMax M TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON HEATENbHOCTH INPHU CO3AAHUU Y4EOHBIX IPOEKTOB,
pelIeHUH y4eOHBIX U ITO3HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;
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CHOCOOHOCTH MOHMMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUS, JJOTUKY M apryMEHTBl JPYTHX
IIpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS |

[EHHOCTHOTO OTHOILIEHUS K UCTOPHUUECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBAXXCHUA K IPOLCCCY TBOPUCCTBA B 06HaCTI/I TCOPHUU U MPAKTUYCCKOI'O NPUMCHCHHUA XUMHHU,
OCO3HAaHUA TOI0, YTO JOCTUIKCHHA HAYKH €CTh PC3YyJIbTAT NJIUTCIBbHBIX HaGHIOHeHHﬁ, KpPOIIOTJIUBBIX
SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTHKOB;

WHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOLIEM aHanu3e nHhopMauu
0 MEPEIOBbIX JOCTUKEHHUSIX COBPEMEHHOM OTE€UeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O MMTOBCACHMA,

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OIICHUBATH cBOE MMOBEACHHUE U TIIOCTYIIKM CBOUX TOBapI/IHIeﬁ C HOSI/IIII/If/'I
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I 9TUX IMOCTYIIKOB,

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUA LEHHOCTeW 310poBOro u Oe3omacHoro obpa3a >XH3HU, HEOOXOAUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘-IGCKOMY H IICUXUYCCKOMY 310POBbIO;

coOJTIr0IeHHsT TIpaBUII OE30IaCHOTO OOpAIlEHUs C BEUIECTBAMU B OBITY, MOBCEIHEBHON JKH3HU
U B TPYJIOBOM JIESATEIBHOCTH;

MOHUMAaHUS [ICHHOCTH MPaBUI WHIUBUAYAIBHOTO M KOJJIEKTUBHOTO OE30MaCHOTO MOBEACHUS
B CUTYAIIUSX, YTPOKAIOIIMX 30POBBIO U JKU3HU JIFOJICH;

OCO3HAHHUS TMOCIEACTBUM M HENpUITHUS BpPEAHBIX TPUBbIUEK (YINOTPEOICHUS aIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCJIENIOBATENBCKOM  JEeATEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE€ B pEIICHUH MPaKTUYEeCKUX 3a7ad COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUUECKOMY U3YUSHHIO MTPOQPECCUil pa3IuyHOro poja, B TOM YUCJIE Ha OCHOBE
MPUMCHCHUA MPECAMETHBIX 3HAHUH 110 XUMHUU,

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIyallbHOW TPACKTOPUU 0OpazoBaHUs, OymyIiei
npod)eccm/l n peain3anuu COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C y’—IéTOM JIMYHOCTHBIX HMHTCPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

DKOJIOTMUYECKU IIeTIECO00PA3HOTO OTHOIIEHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

IIOHUMaHUs TJIO0AJILHOIO XapakTepa ISKOJOTMYCCKUX np06neM, BIIMAHHUS DKOHOMHWYCCKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAaHUSA HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUU ISl PEIISHUS BOIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATUS JIEUCTBUM, MPUHOCAIIMX BpEI OKpYXKalolled MNPUPOTHON cpene,
YMCHUA HPOTHO3UPOBATH H€6HaFOHpI/ISITHBIe OKOJIOTUYCCKUC TMOCICACTBUA TMPCANPHUHUMACMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIU4YUS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKOM KYIbTYPBhl, OIbITa
NESTEIbHOCTH ~ DKOJIOTUYECKOM  HAamNpaBlI€HHOCTH, YMEHHMsS PYKOBOJACTBOBAaThCS HUMHU B
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MI03HABATEIbHOM, KOMMYHUKATUBHOW M COLIMATBHOM MPAaKTHUKE, CIIOCOOHOCTH M YMEHUSI aKTHBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ 0OILIIECTBEHHOW PAKTUKU;

NOHMMaHMUA CcHelM(UKH XUMHUM Kak HayKd, OCO3HaHusA e poinu B (opMHUpOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBILUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpyKarolleM
MUPE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEH U PEILICHUN
po0JeM COXpaHeHUs! IPUPOTHOIO PABHOBECHUS;

yOeXKAEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW NMBHIW3alMU: B €€
T'YMaHHCTUYECKOH HANpaBICHHOCTH M BAKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepUaNbHOM
KYJBTYpBbl, PELICHUH TII00AIbHBIX NPOOJIEM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCcKOoi, MUIIEBON U HKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIIeYeHUN
YCIIOBHH YCIEIIHOTO TPY/AA ¥ SKOJIOTHYECKH KOM(POPTHOH KU3HU KAKIOT0 YeHa O0IIeCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHUMAaHHs CYIIHOCTH  METOJOB  IO3HAHUA,
UCIOJIb3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOJTy4aeMble 3HAHUS IS
aHau3a U 00bACHEHUs SIBICHUM OKPY>KaIOLIero MUpa U MPOUCXOAIINX B HEM U3MEHEHHH, yMEHUS
JenaTh 00OOCHOBAaHHBIE 3aKIIIOUEHHS] HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JAHHBIX C IEINBI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIBHO HUCIOJIb30BATh XUMUUECKUE 3HAHUS /ISl pellieHUs IpobieM B
pEAIbHBIX KU3HEHHBIX CUTYaLMsIX;

MHTEpeca K TO3HAHUIO U HCCIIE0BATEIBCKOMN NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMpPEphIBHOMY OOpa30BaHMIO M CamM000pa3oBaHUIO, K
AKTUBHOMY IMOJTYYEHHIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpYZa B PA3IMUHbIX cepax NpodhecCHOHATBHOM e TeTbHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI

MeTtanpeameTHbIe pe3yabTaThl OCBOEGHUS yueOHOTOo npeaMeTa « XUMHUS» Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yanOIHHXC$I MCKIUCHUIITIMHAPHBIC
(MeXnpeIMeTHbIE) 00IIeHayYHbIe TIOHATHS, OTPAXKAIOLINE [[ETOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenupuKy METOAOB IO3HAHUS, MCTIOJh3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
DHEprusi, sBIEHUE, MPOIECC, CUCTEMa, HAyYHBIH (DaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNEe, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpcalbHble yueOHbIE AeUCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE),
obecnieunBaromue GopmMupoBanue (QyHKIMOHATILHON TPAMOTHOCTH M COLIMATIBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CITOCOOHOCTH 00yJaronuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HaHWSA HW YHHBCPCAJIBbHBIC y‘Ie6HBIe }IeﬁCTBHH B IIO3HABAaTEILHOU H
COLIMATILHOM TTPaKTHKE.

MeranpenmMeTHple  pe3yiabTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCAIbHBIMU  Y4€OHBIMU
M03HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

ORi1aieHHe YHHBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITENILHO (D OPMYNIHpPOBaTh W  aKTyalU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;
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ONpEeAeNATh LENU MACITEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C IIOCTABICHHBIMU LIENSIMU;

UCIIOJB30BaTh IIPM OCBOEHUM 3HAHMN MPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICIATH
XapakTepHble INPU3HAKM IOHATMM M  yCTAHaBIWMBaTh HX B3aUMOCBA3b, HCIIOJB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHHSI OT/ICJIbHBIX (DaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABJIMBATh IPUUNHHO-CJICICTBEHHBIE CBA3U MEKY N3Yy4acMbIMU SIBICHUAMM;

CTPOUTH JIOTMYECKHE pacCyKICHUs (MHAYKTHBHbIC, TEAYKTHUBHbIC, 110 aHAJIOI'MU), BBIABIATD
3aKOHOMEPHOCTH M IPOTUBOPEUUS] B PACCMATPUBAEMBIX SBJIEHUSX, (OPMYJIHUPOBATH BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHSATh B IPOLIECCE INO3HAHMS, HCIOJIb3YEMbIE B XHMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIU, IPeoOpa3oBbIBaTh MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XUMHYeckass (opmyna, ypaBHEHHE XHUMHYECKOM peakquu — Tpd peIlIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh HA3BaHHbBIE MOJIEIbHbBIE IIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUM;

dopMynupoBaTh LENM W 3aJa4d  HCCIIEJOBaHMs, HCIIOJIb30BATh IIOCTABJIEHHBbIE U
CaMOCTOSITENIFHO CPOPMYIIMPOBAHHBIE BOIPOCH! B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(GbopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBbIX CY)XKJICHUIH;

BJIAJICTh HABBIKAMM CaMOCTOSITEJIBHOTO IIJJAaHUPOBAaHUS M IMPOBEACHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3Y/IbTAaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHUYECKOW HCCIEOBATEIbCKOM U NPOEKTHOM JesTeNIbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PpELICHUS
IIPAKTUYECKUX 3aJja4, IPUMEHEHHUIO Pa3IMUHBIX METOA0B ITO3HAHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaluu (Hay4yHO-TIONYJIsipHast JINTepaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl WHTepHera), aHaIM3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OpPM TPEACTABICHUS, KPUTHYECKU OILIEHUBATh €&
JIOCTOBEPHOCTH Y HENTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl U MPUMEHSTh pa3IUyHble METOAbl IpU IOUCKE U O0TOope
uH(popMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIb30BaHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpeACTaBlIeHUs HHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBe CpeacTBa Npu paboTe ¢ XHMMHUYECKOH
uHpopMaLueil: MIPUMEHATh MEXIpeaMeTHbIE ((PU3nYeckue 1 MaTeMaTHUeCKue) 3HaKU U CUMBOJIBI,
dbopmybel, a00peBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMA KOMMYHUKATHBHBIMH eI CTBUAMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl B XOJ€ AMAjora W/MiIH JUCKYCCHUH,
BBICKA3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM NPEJIOKEHUS OTHOCUTEIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C MPE3CHTAllMe pe3yNbTaTOB I03HABATEIbHOM JESITEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITENIFHO UM COBMECTHO CO CBEPCTHUKAMU NP BBIMOJIHEHHUH XUMHYECKOT'O HKCIIEPUMEHTA,
NPAaKTHYECKOH pabOTHI MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOTro
npoekta W (OPMYJIMPOBaTh BBIBOJABI IO pe3ysbTaTaM IMPOBEACHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3ULIUH B X0/1€ 00CYKICHUS U OOMEHA MHEHUSIMH.

OsJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO JIEATEILHOCTD,
ompernensist e€ HeTM M 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeajaraeéMblii QITOPUTM JICHCTBUIM TP BBINOJHEHUH YYEOHBIX W HCCIENOBATEIbCKUX 33124,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBI COCOO0 MX pElIeHHs ¢ Y4ETOM MOIYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAMOOIICHKH.

IIpenmeTHbIe pe3yabTaThl

10 KVIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHs» OTpa)aroT:

c(OPMHUPOBAHHOCTb MPEJCTABICHUH O XMMHMUYECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-HAayYHOH
KapTHHbl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHHM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHON Cpelie;

BIIaJICHUE CUCTEMOM XMMHWYECKUX 3HAHMM, KOTOpPas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMMUYECKUIl DJIEMEHT, aToM, »JJEeKTpOHHas O0O0O0JIoYKa aToMa, MOJEKYJlIa, BaJeHTHOCTS,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPYKTypHass ¢opMmyna (pa3BépHyTas U
COKpaléHHast), MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA 00BbEM, YIIIEpOIHBIN cKeneT, QyHKINOHATbHAS
IpYyIIa, PaIuKal, U30MEPHUsL, U30MEPBI, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOL
U a30TCOJAEpKALINE COCIUHEHUsI, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIC
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUsl CTPOEHHUs opraHuyeckux BemiecTB A. M. byrneposa,
3aKOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH SA3BIK XUMUHU;
MHUPOBO33PEHUYECKHUE 3HAHMSA, JIEXKAIIWEe B OCHOBE IIOHUMAaHHsS HNPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOrMYECKHE CBEICHHMS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIOIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHYECKOM
JIeATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHH BBISABIATH XapaKTepPHbIE MPU3HAKU MOHATUH, yCTaHABIMBATh UX
B3aUMOCBSI3b, HCIIOIb30BAaTh COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUS H
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJHMKY [UIsI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYII OpPraHUYECKHX BEIIECTB U
YPAaBHEHUN XMMHUYECKUX PEaKIUM, U3rOTaBIMUBATh MOJEIM MOJIEKYJ OPraHUYECKUX BELIECTB IS
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBAaTh NPHHAUIEKHOCTb HM3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBYy W CTPOEHHUIO K OINpEeNelNEHHOMY KIAcCy/TpyIme COeTUHEHUN
(yrmeBomopozsl, KUCIOPOJ U a30TCOAEPKALUE COEAUHEHNS, BBICOKOMOJIEKYIISIPHBIE COEIMHEHN),
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JaBaTh WM Ha3BaHus 1Mo cucrematndeckoid HomeHknarype (IUPAC), a Ttaxke npuBOIUTH
TPUBUAIIbHBIE HA3BaHUsl OTACJIbHBIX OPraHWYECKHMX BEIIECTB (ITUJICH, MNPOIMWJIEH, alleTUJIEH,
STUJICHIJIUKOJIb, TIULEpUH, GeHo, GopManbIerul, aueTalbIerul, MypaBbuHasi KUCJIO0Ta, YKCYCHas
KHCJIOTa, OJICMHOBAas KUCJIOTAa, CTEapUHOBAasl KUCJIOTA, III0OK03a, (PpyKTO3a, Kpaxmal, LEeJUII0JI03a,
TJIUIMH);

c()OPMUPOBAHHOCTh yMEHHS OIPENCISATh BHUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH I[OJIOKEHUS TEOPHUH CTPOEHHUS OpPraHUYeCKHX
BemiectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCMMOCTHU CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHs MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOEHUE, (PU3NIECCKHIE U XUMHYCCKHE
CBOMCTBa TUMHMYHBIX MPEACTaBUTEICH PAa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJICH, MPOIUJIEH, ameTuseH, OyramueH-1,3, merunOyraauen-1,3, OGeH30i, MeETaHOIN, 3TaHOI,
ATUJICHTJIUKOJb, TJIMLIEPUH, (PEHON, aneTaablerujl, MypaBbUHAs M YKCYCHasi KUCJIOTHI, TJIFOKO3a,
Kpaxmajl, LeJUII0JI03a, aMMHOYKCYCHasi KHUCIIOTa), WIUIIOCTPUPOBATh N€HETHUYECKYIO CBA3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIUX XMUMHUYECKUX DPEAKIMA C HCIOIb30BAHHEM CTPYKTYPHBIX
dopmyu;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BATh NCTOYHUKU YIIIEBOJOPOIHOTO ChIPhs (HE(DTH,
IPUPOJHBIN Ta3, yrojib), cOocoObl UX MNEpepadOTKUM U IMPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM YpaBHEHUSIM (MaccChl,
00BbEMa, KOJIMYECTBA UCXOJIHOTO BEILECTBA UJIM MPOJYKTa PEaKluyu 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WX MPOIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJE€Th CUCTEMOW 3HAHH OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU MIPHU U3yYEHUH BEIIECTB U XUMUYECKHX SBIICHUI (HaOII0IeHuE,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHNE), UCTIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIS
MPUHATHS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYaIlMAX, CBS3aHHBIX C BEIIECTBAMH U MX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHMH COOJIIO/IaTh TpaBWiIa TMOJB30BAHHUS XMMHUYECKON TOCyAod u
1abopaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe MpaBHiia OOpaIeHus] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c()OPMHUPOBAHHOCTh YMEHUW IUTAHUPOBATh U BBHIMOTHATH XHUMHUYECKUH OKCIEPHUMEHT
(mpeBpalieHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHH, MOJNydYeHUE JTUJICHA W H3YyUEHHUE €ro
CBOMCTB, KQUeCTBCHHBIC PEAKIIMN OPTaHUYECKUX BEIICCTB, JCHATYpaIus OCIKOB MPH HarpEeBaHHH,
[IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHHUKH OE30MaCHOCTH MPHU OOpaIIeHUH
C BemecTBaMH U J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, WPEACTABISITH PE3YyIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alucH ypaBHEHUN COOTBETCTBYIOIIMX peaKIuid U (POpMYyIHPOBATH
BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHHUH KPUTUYECKH aHAJIU3UPOBATh XHWMHUYECKYIO WH(OpMaIuio,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, THTEpHET U IpYyTrHX);

c()OPMUPOBAHHOCTh yYMEHUI COONIIOJIaTh TMpaBWJIa SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEeEHNUA B OBITY U TPYIOBOW JHEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3JI0POBbS U
OKpYKalolllell MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICUCTBUS HA KUBBIE OPTraHU3MBbI
OnpeIeIEHHBIX OPraHUYECKUX BEILECTB, MOHUMAast cMbIch noka3arens 11K, noscHATh Ha nmpumepax
CIocoObl YMEHBIICHUS U MPEIOTBPAILEHUS X BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUIsi OOy4arolUXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;
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JUIS CIETBIX M CIa0OBHUIAIMINX OOYYArOMIMXCS: YMEHUE HCIOJIb30BATh PElIbe(h)HO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins nist 3anucu Xxumuueckux Gopmy.

11 KIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHu4IecKasi XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMUU B MO3HAHUU SIBJICHHUM MPHUPOAbI, B (OPMHUPOBAHUHU MBIILICHUS U
KYJIBTYPbl JTUYHOCTH, €€ (YHKIHOHAIBHOH TI'pPaMOTHOCTH, HEOOXOAMMON [UIsl peIIeHUs
MPAKTUYECKUX 33a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMON XUMHMUYECKUX 3HAHMM, KOTOpas BKIIFOYAET: OCHOBOIIOJATAtOIINE MTOHATUS
(XMMHYECKHUI 3JICMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBI 00BEM, BAJICHTHOCTb, DSJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKasi CBA3b (KOBaJCHTHAs, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs), KPHUCTAIIMYecKas
pemérka, TUIOBl  XUMHUYECKMX  pEaklUUi,  pacTBOpP,  AJEKTPOJUTHI,  HEDJIEKTPOJIHTHI,
AIEKTPOJIUTUYECKAS AUCCOLMALINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKIInu,
XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHsl DJIEKTPOJIMTUYECKOW JUCCOIMAINH,
nepuoanueckuil 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TIPEeBpPALICHUS HEPTHH MPU XUMHUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHMYECKHH SI3bIK
XUMHHU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIINE B OCHOBE MOHUMAHUS MPUYNHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUHM, (DAKTOJIOTMUECKHE CBEIECHUS O CBONCTBAax, COCTaBe, IMOIYYEHUU W
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIITUX HEOPraHWYECKUX BEIIECTB B OBITY M MPAaKTHUECKOMN
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepPHbIC MTPU3HAKHU MMOHATUM, YCTaHABIUBATH UX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHSTHS MPU ONMUCAHWN HEOPTAHMYECKUX BEIIECTB
U UX MPEBpaLICHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJNB30BaTh XMMHUYECKYI0 CHMBOJHMKY [UIsI COCTaBIICHUS
(GopMyJ BeIIeCTB M YpaBHCHUI XUMHUYECKUX peakinii, cucteMaTndeckyro Homernkiarypy (IUPAC)
Y TPUBHAJIbHBIC HAa3BaHUS OT/EIBHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIM Ta3, YIJIEKHUCIBIN ras,
aMMHUaK, raméHasi U3BeCTh, HeTallI€Has U3BECTh, MUThEBAS COJA, MTUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeNeNsaTh BAICHTHOCTh U CTEIMEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCJMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs,
MeTaJUIhuecKasi, BOJOPOAHAs) B COCAUHEHUAX, THUI KPHUCTAIMYECKON PEMmETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJICKYJSpHAsi, HMOHHAs, METAUTMYECKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COEAMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIE)KHOCTh HEOPTAaHMUECKUX BEIECTB MO
UX COCTaBy K OIpeNelNEHHOMY KJacCy/TpyIie COelIWHEHUH (MpOCThie BEIIeCTBa — METAJIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT MiepuoAndeckoro 3akona JI. M. Menaeneesa
U JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO i IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
sneMeHToB 1—4 mepuonos Ilepuoanyeckoil cucrembl Xxumudeckux sinemeHToB . . Menneneena,
UCTIONB3Ysl TIOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOMTAINY», «IHEPTETHUCCKUE YPOBHU», OOBSICHSATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHHUH MO MepuojaM U
rpynnam [lepuoanueckoit cuctembl Xumudeckux 3neMeHToB 1. 1. Menneneena;
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c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWMCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYILECTBOBAHUE T'€HETHUYECKOU
CBS3M MEXKJYy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIbIO YpPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKLUi;

c()OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATh XHMHUYECKUE PEAKIMH 110 pPa3InYHBIM
npu3HaKaM (YUCITy U COCTaBy PEarupyrolIux BEMIeCTB, TEIIOBOMY (D (EKTy peakinu, n3MEHEHHUIO
CTENEHEeH OKUCIICHHS SJIEMEHTOB, 00pPaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTropa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBISITh YPABHEHUS PEAKIU PAa3IMYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaklUUid HMOHHOTO OOMEHa, y4YUThIBas YCIIOBHUS, MPU KOTOPBIX ITH
peakiuu UIYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIIUHU, TIOATBEPKIAIOIINE KAUSCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABAThH ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHH paCKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIHHU OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHUS XHUMHUYECKOTO paBHOBECHUS B 3aBUCUMOCTU OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE IPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIUJICHHOTO TOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTh
npeacTaBieHuii 00 OOIMMX HAyYHBIX MPUHIMUMNAX M SKOJOTHYECKHX MpodieMax XHUMHUYECKOTro
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH BBIYHCICHUS C HCIOJIH30BAHUEM TOHSTHUS
«MaccoBasi JIOJsl BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHUH ra30B MPU XUMHUUYECKUX PEAKIIHSIX,
Macchl BelecTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJIHMUYECTBY BEIECTBA, MAacce WIH OO0BEMY
OJIHOTO M3 YYacTBYIOLIUX B PEaKIUU BELIECTB, TEIUIOBOTO 3¢ (eKTa peakllui Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BEUIECTB, IPEBPAILICHUS 1 COXPAHECHUS YHEPTUH;

c(OpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBWJIa TMOJB30BAHHUS XMMHUYECKON TOCYyAoN u
1abopaToOpHBIM 000PYIOBaHHEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBINOJIHATH XUMHUYECKUM DKCHEPUMEHT
(paznmokeHue MepoKCUAa BOJAOPOIA B MPUCYTCTBUU KaTallM3aTopa, ONpeeeHHe Cpellbl pacCTBOPOB
BEIIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3NIUYHBIX (AKTOPOB HA CKOPOCTh
XUMUYECKON PEaKIlNy, peaKIiu HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PEaKIIU Ha CyIb(dar-, kapooHat-
U XJOpUII-aHUOHBI, HAa KATHOH aMMOHUs, pEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 0 TeMaM
«Meramnel» u «Hemertannel») B COOTBETCTBHM C TIPaBHJIAMH TEXHHUKH O€30MAaCHOCTH TIpU
oOpallleHud ¢ BelIecTBaMU M JIA0OpaTOPHBIM O0OpYyIOBaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHYECKOTO DKCIEepuMeHTa B (GOpMe 3aluCH ypPaBHEHH COOTBETCTBYIOIIMX PEAKIUNA U
(GhopMyIHUPOBaTh BHIBOIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh yMEHHUN KPUTHYECKH aHAIM3HPOBATh XHMHUUYECKYI0 WH(HOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBA MAaCCOBOM KOMMYHUKaIUHU, IHTepHET U ApyTuX);

c(hOpMUPOBAHHOCTh yYMEHHH COONIOZATh TMpaBUjia SKOJOTHMYECKH  IeJIeCO00pa3HOTo
MOBEeEHNUA B OBITY W TPYIOBOW JHEATEIBHOCTH B LEISAX COXPAaHEHHUS CBOETrO 30POBBbS U
OKpYXKarolllel MPUPOJHOM Cpenbl, OCO3HABATh OIMACHOCTh BO3JCUCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAs cMbici Toka3atens [1/JIK, moscHsAT, Ha mpuMepax CrocoObI
YMEHBILIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ACHCTBUS HA OPTraHN3M YEJIOBEKA;
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JUIsE OOyYarolUXCsi C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CJIETIBIX M CNAOOBUIANIMX OOYy4aroUIMXCcs: YMEHHUE UCIOJIb30BaTh PElbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.
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TemaTHuyeckoe NVIAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
Pazgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUSI OPTAHNYECKUX COEAMHEHUN A. 3 0 0 OUIIN PO, Chepym
M. bytneposa
Hroro o pasneny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI 2 0 0 OUIIN,POII, COEPYM
H :
99 enpe/ebHbBIE YTIIEBOAOPOIbI: aTKEHBI, 6 0 1 GUITIPILL CHEPYM
aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTHYeCKHe YTrieBOIOPOIBI 2 0 0 OUIIN, PO, COEPYM
IT
24 PUPOIHBIE UICTOYHHUKH YTIIEBOAOPOIOB U 3 1 0 GUITIPILL CHEPYM
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 3 0 0 OUIIN,POIII, COEPYM
A .K .
39 meaeruasl. KapOoHOBBIE KUCIOTHI 7 0 1 GUITIPALLL, COEPYM
Crnoxubie 3¢upbl
3.3 VYriaeBoasl 3 1 0 OUIIN,POI, COEPYM
Wroro no pazueny 13
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Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 AMUHBI. AMHUHOKHUCIOTEL. benku 3 0 ‘ 0 ‘ OUIIN,POII, COEPYM

Uroro mo pazueny 3

Paszgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeINHEHU S

5.1 ' Iacrmaccst. Kayuaykn. Booksa 2 1 | 0 ~ OUIIL,PALLCOEPYM
Hroro mo paszerny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2
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11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM nudpoBbIe
Ne n/m P Konrpouabusie IIpakruyeckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3 0 0 OUIIN,POII,COEPYM
anemenToB . 1. Menaeneera
.M
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0 OUITH,PALLLCOEPYM
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 OUIIN, PO, COEPYM
Hroro no pazneny 13 OUIIN,POUI,COEPYM
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabl 6 0 1 OUIIN,POUIT,COEPYM
2.2 Hemeramnsr 9 1 1 OUIIN, PO, COEPYM
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5 0 0 OUITIPALLCHEPYM
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. XumMus u Ku3Hb
3.1 XuMus 1 )KU3Hb 4 1 0 OUIIN, PO, COEPYM
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
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IToypouyHoe miIaHUpOBaHuE

10 KUIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 [IpenMer oprannyecko XumMuu, e€ 1 0 PO, ®UIIN,
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 04.09.2023 COEPYM
Teopust cTpoeHUs1 OpraHMYECKUX
2 coenunenuii A. M. byrieposa, eé 1 0 11.09.2023 https://resh.edu.ru/
OCHOBHBIE TTOJIOXKEHUS
[IpencraBnenue o kiaaccupuKauu
3 opranudeckux Beuiects. Homenkmnarypa 1 0 https://urok 1s.ru/
(cucremaTHueckasi) U TpUBHAJIbHBIC 18.09.2023
Ha3BaHUs OPraHMYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOCHUE
4 ’ 1 0 https://resh.elu.ru/
TOMOJIOTHUECKUH psifl 25.09.2023 :
5 MeraH 1 3TaH — IpOCTEUIINe 1 0 https://resh.edu.ru/
MIPEICTABUTENH AJTKAHOB 02.10.2023 | https://urok.1s.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 09.10.2023 https://www.yaklass.ru/
7 DTHUIIEH ¥ IPONHIIEH — MPOCTEUIIIHE 1 0 https:/www.yaklass.ru/
MPEJICTAaBUTENIN ATKEHOB 16.10.2023 = https://resh/edu.ru/
[IpaxkTuueckas padora Ne 1. «Ilonyuenue https:/www.yaklass.ru/
8 . 1 1
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY 23.10.2023  https://resh.elu.ru/
9 Ankanuensl. Byranuen-1,3 u 1 0 https:/www.yaklass.ru/
MeTmiOyraauen-1,3. [lonydenue 06.11.2023  https://resh.edu.ru/

23



https://resh.edu.ru/
https://urok.1s.ru/
https://resh.elu.ru/
https://resh.edu.ru/
https://urok.1s.ru/
https://www.yaklass.ru/
http://www.yaklass.ru/
https://resh/edu.ru/
http://www.yaklass.ru/
https://resh.elu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/

CUHTETUYECKOIO KaydyyKa U PE3UHBI

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,
TOMOJIOTUYECKUH psijl. ALIETUIICH —

https:/www.yaklass.ru/

o 13.11.2023 @ ttps://resh.edu.ru/
NPOCTEUIINN TPEACTAaBUTEINb ATKUHOB
1 Bbruncienys o ypaBHEHUIO XUMHUYECKON https:/www.yaklass.ru/
peakuuu 20.11.2023 | https://resh.elu.ru/
12 ApeHsbl: 6eH301 1 TOIYy0J. TOKCHYHOCTh https:/www.yaklass.ru/
apeHOB 27.11.2023  https://resh.edu.ru/
r
13 €HEeTUYECKas CBS3b YIIIEBOJAOPO/IOB, hittps:/www,yaklass.ru/
IPUHAJISKAIINX K Pa3IMYHbIM KJlaccam 04.12.2023
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB!
14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC 11.12.2023 https:/www.yaklass.ru/
rasbl, HeTh ¥ IPOIYKTHI €€ MmepepaboTKu o
IT :
| e L
pHpox T 18.12.2023  https:/fresh.edu.ru/
rassl, HepTh ¥ POJYKTHI €€ nepepaboTKu
16 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI: https:/www.yaklass.ru
METaHOJI ¥ dTaHOJI. BoopoiHas cBsi3b 15.01.2024 = /https://resh.elu.ru/
KonrtponsHas pabota no pazaeny
17 https:/www.yaklass.ru/
«YTIeBOA0pOAB» 25.12.2023 P Y
MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U
18 https:/ .yaklass.ru/
TUIEPUH 22.01.2024 PS- /ALY s
19 ®deHout: cTpoeHNE I\fOJ‘IeKy.]'IBI, buznveckne hitps:/www,yaklass.ru/
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 29.01.2024
Anpreruasl: hopManbIaeTua U
20 https:/www.yaklass.ru/
areTajpIerun. AneTox 05.02.2024 P Y
21 OIHOOCHOBHEIE MpeAeTbHBIE KAPOOHOBBIC hittps:/www,yaklass.ru/
KHCJIOTBI: MypaBbHHAasl U YKCYCHas 12.02.2024
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[IpakTuueckas padora Ne 2. «CBoicTBa

22 https:/www.yaklass.ru/
pacTBOpa YKCYCHOM KHUCIOTBI» 19.02.2024 P Y
CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK

2 https: .yaklass.

3 MPEJICTABUTENIN BBICIINX KapOOHOBBIX 96.02.2024 ttps:/www.yaklass.ru/
KHCIIOT
Mpbl1a Kak COJIM BBICIIUX KapOOHOBBIX

24 https:/www.yaklass.ru/
KHCJIOT, UX MOIOIIIEE JCHCTBHE 04.03.2024 P ¥
CrnoxHble 3(UpPBI KaK MPOU3BOTHBIE

25 0 T https:/ .yaklass.ru/
KapOOHOBBIX KUCIIOT. ['UAPOIIN3 CIIOKHBIX 11.03.2024 ps:/www.yaklass.ru
3¢hupoB
XKupbl: ruaposn3, IpuMeHCHHE,

26 https:/www.yaklass.ru/
Ouosoruueckas poJib KUpPOB 18.03.2024 P Y
YTieBobl: cOCTaB, KiacCH(pUKAIIUS.

27 BamHe;mHe npe CTaBI/ITeJ'g/)I' rn?0K03a nttps: fnww.yaklass. ru/

per ' ’ 25.03.2024  https://resh.elu.ru/
bpykTo3a, caxaposa
Kpaxmait 1 1esuioa03a Kak mpupoIHbIe

28 https:/www.yaklass.ru/
MIOJIUMEPBI 01.04.2024 P /
KontponbHas padoTa mo pazaeny

29 K https:/ .yaklass.ru/
«Kucnopoacoaepxaiinue opraHuuecKue 08.04.2024 ps:/www.yaklass.ru
COCTUHEHUS

30 AMWHBI: METHUJIAMUH U aHWJIHH pS:wwiw. yaklass. u/

' 15.04.2024  https://resh.elu.ru/
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC

31 https:/ .yaklass.ru/
OpPraHUYeCKUE COSTMHEHUS, UX 92 04.2024 ps:/www.yaklass.ru
Ouosiormueckoe 3HaueHue. [lenTumap

39 Bbenku xak npupoaHbie https:/www.yaklass.ru/
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS 29.04.2024  https://resh.elu.ru/

33 OCHOBHBIE TIOHSATHS XUMHH https:/www.yaklass.ru/
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BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

06.05.2024

34

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

13.05.2024

https:/www.yaklass.ru/
https://resh.elu.ru/

26



http://www.yaklass.ru/
https://resh.elu.ru/

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Koutpoaensie — Ipakruveckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoThI padoThI pecypebi

XHUMHYECKUH 3JIEMEHT. ATOM.

1 1 0 0 https://resh.edu.ru/
DnexTpoHHask KOHPUTYpalKs aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas

5 cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1. 1 0 0 https://resh.edu/ru/
MeHeneeBa, UX CBSI3b C COBPEMEHHOM https://www.yaklass.ru/
TEOpHEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUM

3 11O IPYINaM U HEPHOLaM. SHauCHHE 1 0 0 https://www.yklass.ru/
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTUU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

4 e€ BUJIbl; MEXaHU3Mbl 00pa30BaHMS 1 0 0 https://urok.1c.ru/
KOBAJIGHTHOM CBsI3u. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

5 Crenens okucienus. Bemecrsa 1 0 0 https://urok.Lc.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUSA
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

6 HctrHHBIE ¥ KOJUTOUHBIE PACTBOPHI. 1 0 0 https://resh.edu.ru/
MaccoBas 1011 BelllecTBa B pacTBOpe

7 Knaccu¢ukanus 1 HOMEHKIATypa 1 0 0 https://resh.edu.ru/
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HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckasi CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHMUYECKHUX PEaKLHAX

https://resh.edu.ru/

10

11

12

13

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PABHOBECHE

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

ONEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o0 BogopoHOM mokasarene (pH)
pactBopa. Peakunu noHHOTO OOMeEHa.
I'maponus opraHnyeckux u
HEOpPraHUYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacrmiaBoB U pacTBOPOB Colieit
KontponbHas paboTa mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

https://resh.edu.ru/

https://urok.lc.ru/

https://urok.1c.ru/

https://resh.edu.ru/

http://resh.edu.ru/

14

MerTabl, UX MOJ0XKECHUE B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(u3nUecKre CBOMCTBA METAIIOB

https://resh.edu.ru/

15

CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI

https://resh.edu.ru/
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Ps HAIPSKEHUN METAJUIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

16 METAJJIOB (HATPHA, KaJTui, KAJIbIIUH, https://www.yklass.ru/
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMHUUYeCKHEe CBOMCTBA XpOMa, MEJIH U BX

17 B p 8 https://www.edu.yklass.ru/
COeIUHEHNI
XUMHYECKHE CBOMCTBA [IUHKA, JKejle3a U UX https://resh.edu.u

18 . ’ https://urok.1c.ru/
COCAHHCHNH https://WWW.yakiass.ru/
[IpakTuueckas pabora Ne 2. "Pemienue https://resh.edu.ru

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://urok.1c.ru/
«Metamas»" https://WWW.yakiass.ru/
Hemetaiiel, X MOJI0KEHUE B
Ilepnoanueckoil cucteMe XUMHUYECKUX https://resh.edu.ru

20 p M https://urok.1c.ru/
dnementos J1. . Menneneesa n https://WWW.yakiass.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
du3ndyeckre CBOMCTBA HEMETAIIJIOB. https://resh.edu.ru

21 AnioTponus HEeMETauIoB (Ha IpuMepe https://urok.1c.ru/
KHCJI0poAa, cepsl, pocdopa u yriepozaa) https://WWW.yakiass.ru/
XHUMHUUYECKHE CBOMCTBA FaJIOT€HOB, CEPLI U https://resh.edu.u

22 _ - CoP https://urok.1c.ru/
UX COCTMHECHUM https://WWW.yakiass.ru/
XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u https://resh.edu.u

23 . ’ P https://urok.1c.ru/
UX COCTMHECHUM https://WWW.yakiass.ru/
XnuMHYecKre CBOMCTBA yIiaepoaa, KpeMHHUS https://resh.edu.r

24 B yriepoasa, Kp https://urok.1c.ru/
H HX COCITHHCHHIH https://WWW.yakiass.ru/

o5 IIpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX https://resh.edu.ru

COEIUHEHUN

https://urok.1c.ru/
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O000111eH1E U CUCTEMATHU3AaIMs 3HAHUHN 110
TteMe «Hemeramiely. Berauciaenus mo

https://WWW.vyakiass.ru/

https://resh.edu.ru

26 . https://urok.1c.ru/
YpaBHEHHUSIM XI/IMI/I‘ICCKI/I}( peakIuii u httos://WWW.vakiass.ru/
TEPMOXHUMHYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemenune https://resh.edu.ru

27 AKCIICPUMEHTAIIbHBIX 3a71a4 110 TEME https://urok.1c.ru/
"HemeTtamaber"» https://WWW.yakiass.ru/
KonrponsHasg pabora mo Temam https://resh.edu.r

28 M P p q https://urok.1c.ru/
«Mertauisly u «HeMeramasi» httos://WWW.vakiass.ru/
Heoprannueckue u opranndeckue https://resh.edu.ru

29 kucioTel. Heopranuueckue u https://urok.1c.ru/
OpraHM4eCKUe OCHOBAHUS https://WWW.yakiass.ru/
AmMpoTepHBIC HEOpTraHUYECKHE U
opranmdeckue coequHeHns. I eHeTmueckas hittps://resh.edu.u

30 P ’ https://urok.1c.ru/

CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX https://WW\W.yakiass.ru/
BEILIECTB

Poune xuMuu B o0ecrieueHun

JKOJIOTHYECKOM, DHEPTETHUECKON 1 https://resh.edu.ru

31 . » JHEP https://urok.1c.ru/
MUIIEBON OE30MaCHOCTH, PA3BUTHH https://WW\W.yakiass.ru/
M€ IULINHEL
[IpencraBienust 06 OOIMNUX HAYIHBIX https://resh.edu.ru

32 MIPUHITMATIAX TTPOMBIIINIEHHOTO TTOTYyYEHUS https://urok.1c.ru/
BaXXHEHIITNX BEIIECTB https://WWW.yakiass.ru/
YeioBeK B MUPE BELISCTB U MaTepPHUAaJIOB https://resh.edu.r

33 X p P ' https://urok.1c.ru/

VML SIOPOBBE HETOBCKA. https://WWW.yakiass.ru/

34 IIpomexyTouHas aTTecTalus
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

3 4
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Y4eOHO-MeTOAMYECKOE o0ecredeHue 00pa30BaTeIbHOIO0 MPoIecca
Oos3aTenbHBIC YUeOHbIe MATEPHAJIBI VI YYCHHKA
» Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe o6miectBo «M31aTenscTBo
«IIpocBemenue»
* Xumus, 11 kimace/ Pynsutuc I'.E., ®enpaman @.1°., AkunonepHoe o6mecTBo «M3mareascTBo
«IIpocsemienne»
OHIMUKIIONEIUNA

MeToauyeckue MaTepuasIbl AJsl YYUTEJIs

1.Xumus.Bee g yuurens.

2.H.I1.Tpoery6oBa.lloypounbie pa3paboTku o xumuu.1 1 kmacc.
3.M.A. Ps6oB. COOpHUK 3a/1a4 ¥ YIIPAKHEHUI 110 XUMHUH .

4 Macrep-kiacc yuurtenst Xumuu. Beimycku 1-3. ¢ nuckamu.

Lingposbie 06pa3oBaTeIbHBbIE PECYPCHI U PECYPChI CETH HHTEPHET
[lepeuenp BepuGUIUPOBAHHBIX AIIEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB

1. 1C: Ypoxk. Pexxum nocryma: https://urok.1c.ru/

2. O6naynas nnatdopma oToOpakeHus BepupUIIUPOBaHHOTO IUPPOBOTro 0OPa30BaATEIBHOTO
KoHTeHTa 1 cepBUcOB AO «M3matenbctBo «IIpocsemienne». Pexxum mocryma: https://educont.ru/

3. MoOuibHOE 351eKTpoHHOE 00pazoBanue. Lludposas oOpa3oBarenbHas cpefia ¢ HHTEPAKTUBHBIMH
OHJIaiH-Kypcamu. Pexxum nocryma: https://mob-edu.com/

4. HoBas mikoina. OnnaitH-1kosa noarotoBku k EI'D mo Bcem npeameram. Pexxum gocryna:
https://educont.ru/

5. Hossrii auck. Lludposast oOpa3oBarenbHas miaTdopma. YueOHbIe MaTepUaIIbl IS TIEIaroroB 1
IIKOJIBHUKOB. MIHTEepakTHBHBIN KOHCTPYKTOp YPOKOB U yrnpaxkHeHuit. Pexxum noctyna:
https://educont.ru/

6. O0nako 3HaHWi. THTepaKTUBHBIC YPOKH U ITU(PPOBBIC TOMALTHHUE 33aaHus. PexxuM goctymna:
https://www.imumk.ru/

7. ®okchopa. Kpynueitmas onnaiiH-mkoia B Poccun. Pexxum nocryna: https://foxford.ru/

8. AKmnacc. [TomHopyHKIIMOHATBHAS ITU(POBasi cucTeMa sl 00pa30BaTEIbHBIX OpTraHU3aIlHil.
Pexxum noctyna: https://www.yaklass.ru/

9. Globallab. Iudposas oOpa3oBarenbHas cpefia COBMECTHOMN MPOSKTHO U MCCIIE0BATENIBCKOI
nestensHOCTH. Pexxum mocrtyma: https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. NnTennextyanbHast oOpa3oBaresbHas miaTgopma s YYeHUKOB U [1€aroros ¢
oubmmoTekoit oopaszosarenpHoro koutenta mo ®I'OC. Pexxum noctyma: https://ibls.one/

11. Ismart. YMHBIH TpeHaXEP [T MOBBIIIEHHs OlleHOK. Pesxum goctyma: https://www.ismart.org/
12. Stratum. MaTemnexryansHas mkoia. [{udposas oopazoBarenpHas miatdopma. MIHTepaKTHBHEIC
mojenu. MHauBryansHas TpaekTopus o0yueHus. Pexxum goctymna: http://stratum.ac.ru/ru/education/

13. Uchi.ru. UuTepaktuBHas oOpa3oBareibHas oHIaiH-utatdopma. Pesxkum mocryma: https://uchi.ru/
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