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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1Mo XMMHMH Ha YpPOBHE CpeaHero oomiero oOpazoBaHus pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHMN K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbLHOM
nporpammel cpeaHero oomero oopazoBanus (POIT COO), npencrabieHHbIx B DeaepaqbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MON0KeHu «CTpaTeruu
pasBuTus Bocniutanus B Poccuiickoit denepanun Ha nepuon 1m0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OIpPEAETICHHIO o00Iei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS M Pa3BUTHUA O0y4arOIIUXCsS CPEACTBAMU y4eOHOTO IpeaMera
«Xumust» 11 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYaJbHbIEC MOJOXKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, COJEpXKaHMs, pPE3yJIbTaTOB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHUE, I[I0JIy4aeMO€ BBIIYCKHUKaMU 0O0LIe00pa30BaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM pPeaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KAacaroTCsl MO3HAHUSI 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOMIEH KYJIbTYpPbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOI cpene. Peannsyercs xumMuueckoe o0pa3oBaHue 00y4arolIMXCcs Ha YPOBHE CPEIHErO
o0miero oO6pazoBaHusl CpeACTBaAMH yueOHOro mpenMera «XUMHsS», COIACpKaHUE U MOCTPOSHHUE
KOTOpPOTO ONPEIEICHBl B IMPOTpaMMe I0 XHMHU C Y4E€TOM CHenu(DUKN HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
HeNiell ¥ MPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @deneparuu.

XuMUs KakK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HAyK UIPAeT 0COOYIO poJib B COBPEMEHHOM
UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KyiabTypbhl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYsST C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHMHS —CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PEUIeHUE TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3JOPOBBS.

B coorBercTBUM C 00mIMMHU HENSIMH W NPUHIUIAMH CPEIHEro oOLIero oOpa3oBaHUSA
conepkanue npeamera «Xumus» (1011 kmaccsl, 6a30BbI yPOBEHb U3YUECHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHHUS B JKHU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  TipeaMeTa «XUMHs» SBISIFOTCS 0a30Bble Kypchl — «OpraHnuyeckas
xuMus» U «O01Ias 1 HEOPraHUIECKas XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICPKaHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIel XMMHMU) U OpraHudeckod XxumMuu. PopMuUpoBaHHE JAaHHOW CHCTEMBbl 3HAHUI
0Py W3YYCHUH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT00Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.



Crpykrypa comepxkanusi KypcoB — «Opranndeckast xumusi» U «OO0m1as 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjiom 3peHus B npeamere «Xumus» 0a30BOro YpPOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUYECKHA MaTepuanl |
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HaYCHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX W METOJIOJIOTUYECKUX MO3HUIIHA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucreMa 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON esTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl MOMOJHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeamera «XuMus» JTaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUYECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMAIM3AIUN OOYYArOIIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX sl TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B npakTuke npenogaBaHusl XUMUHM Kak Ha YpOBHE OCHOBHOTO 0OII[ero oOpa3oBaHus, TakK
W Ha YypOBHE cpemHero oOmero oOpa3oBaHus, TPH ONPEACIICHUH COJEpPKATSIbHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO MaHHOW TOYKE 3PEHUS TJABHBIMU IEISIMH M3YYCHHS TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



. (dbopMUPOBaHHE CHUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEHIIECH COCTaBIISIOIICH
€CTeCTBEHHO-HAYyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOM JeXaT KIIIOYEBbIE TOHSTHS,
(byHaaMeHTaNbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHMMAaHUE
CYILITHOCTHU JOCTYMHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHUE C HCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS;

J dbopMupoBaHHEe U pPa3BUTHE NPEICTABICHUNA O HAayYHbIX METOAAaX IO3HAHUs
BEIIECTB U XUMUYECKUX PEaKIHi, HEOOXOAUMBIX AJI MPUOOPETEHHS] YMEHHUI OPUEHTHPOBATHCS
B MHUpPE BEIIECTB M XMMUYECKHX SIBICHHH, MUMEIOIIHMX MECTO B IMPHPOJE, B MPAKTUYECKOH WU
MOBCE/IHEBHOM JKU3HH;

J pa3sBUTHE YMEHUH W CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOJICHHUEM U
00BSICHEHHEM XHMHYECKOTO 3KCIIEPHUMEHTA, COOIOICHNEM MpaBui 0e30MacHOro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTHKA 1eJIel U 3aJa4 U3y4eHHUs IpeaMeTa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSIMH aKTHBHOTO TIOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B PEAbHON >KU3HM Ui PEUICHHUS
MPAKTUYECKUX 3a7au.

B cBs3M C 3TUM TpU HU3YYEHUH TpeaMeTa «XUMHsS» IOMUHHPYIONIee 3HAuCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanranus Oo0y4alIIMXCS K  YCIOBHUSIM JMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYYaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIieM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOPMALWHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TAaKKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

¢dopmupoBaHHEe W pa3BUTHE Yy OOYYalOMIMXCS AacCOLMATUBHOIO M JIOTUYECKOTO
MBILUIEHUS,  HAOMIOAATEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCHUTaHHE Yy oOOydarommxcs YOEKIEHHOCTH B T'YMaHMCTUYECKOW HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIONIONIB30BaHUS, TOTONHEHUS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B y4yebHOM mnmane cpemHero oo0mero o0pa3oBaHUs MPEAMET «XHUMHUs» 0a30BOTO YPOBHSI
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.



OO1m1ee ynca0 4acoB, OTBEAEHHBIX Ui U3yYCHHUS XMMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEPKAHUE OBYYEHUA

10 KJIIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMH

IIpenMer opraHn4eckol XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B IIOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OocCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPAaTHBIC CBSI3U.

IIpencraBnenne o  kiaccuukanuum  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKcriepuMEHTANIbHBIE METO/Ibl M3YUEHUS BELIECTB U UX IPEBPAIICHUI: 03HAKOMJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUE, O0yIJIMBaHUE U TOPEHNUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMUECKHH psan. MeTraH M 3TaH — INpoCTEHlINe
IPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuU 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH Psil. DTUIIEH U MPONUIIEH — IPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3. cTpoeHue, BaXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBbI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psn. ALETUIeH —
IPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMUYECKUE CBOWCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAHUSI W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue ceoucmea (Peakyuu 2ai02eHUupPoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTMYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

ITpupoHbIe HCTOYHHUKH YTII€BOAOPOAOB. [IpupoiHBIiA Ta3 U MOnyTHbIE HE(TAHBIE ra3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIepUMEHTAJIBHBIE METO/BI U3YUEHUS BEUIECTB M UX MPEBPAILICHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MoneanpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE IPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHsie 3anaun.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakIuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamye oprannyeckne COeANHEHUs!




[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAaHON: CTpOEHHE, (pu3MUecKue u
XMMHYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMU METAJUIaMH, TaJoOr€HOBOJOPOAAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMHu COUPTOB. JlelficTBUE METaHOoJIa U ATAHOJIA
Ha OpraHu3M YelloBeKa.

MHOroaTOMHBIE CHUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHUE, (PHU3UYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBHE CO IMIETOYHBIMYE METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOr0OaTOMHbIe cHupThl). /JleficTBue Ha opraHu3m uesnoBeka. [lpumeHeHHe TriaMlepuHa U
STUJICHTJIUKOJISL.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XHMHUYECKHE CBOicTBAa. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpnerunpl U Kemowusi. DOpManbAETHI, aleTAIbJCTUA: CTPOeHHE, (U3UYECKHEe WU
XMMHUYECKHE CBOMCTBa (peaklUuu OKHCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLUN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieTIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAsA U YKCYCHAs! KMCIIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepudUKalM), IMoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJIEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxuble 3(upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIlpumenenune xupoB. bruonoruyeckas posib KUpPOB.

VYrieBobl: cocTaB, KiacCU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U TMOJUcaxapuibl). [ moko3a
— IPOCTEHIIMI MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (PU3NUYECKUE U XUMHUECKHUE
cBoiictBa (B3aumogeictBue c¢ ruzapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIIOKO3bI), HAaxOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHslie nonuMepsl. CTpoeHne Kpaxmaia U LeJUTH0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (FHApOJIn3, KaUeCTBEHHAs peaKLus ¢ HOJJOM).

OKcllepUMEHTaIbHbIE METOABl M3YyUeHHs BEIIEeCTB W UX IMPEBpaLICeHUN: IMPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(Il)), MHOroaromMHbIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnsbie 3anaun.

Bblunciienuss Mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa WM NPOAYKTAa pEakUWU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUH).

A3oTcoiepikaliye opraHn4eckie CoeIMHEHNs.

AMHMHOKHCIOTBl KakK aM{QOTepHble OpraHMYecKue coeAuHeHus. @Dusnueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMlKHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

Benku xak mpUpOAHBIE BHICOKOMOJEKYISIpHBIE COeAMHEHUs. [lepBuuHas, BTOpUYHAS U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcIepUMEeHTaIbHbIE METOJIbl U3YYEHMs BEIIECTB M HX IpeBpallleHuil: HaOI0JeHue U
ONMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUH, IIBETHbHIE
peaxiuu OEeNIKOoB.

BbicokomosiekyisipHble coeJUHEeHU



OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJEKYJISPHBIX COSAMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHSAs MOJIEKYyJspHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUs U TOJIMKOHICHCALIMSL.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BELIECTB U UX NPEBPAILECHUN: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIe CBSI3H.

Peanuszanus MeXINpeaMETHBIX CBA3€M MPU M3y4EeHUHU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE IOHATHUA: SBJICHHME, HAy4HbIH (akT, T'MIoTesa, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMS, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

@dusuka: MaTepus, B3HEPrus, macca, aTroM, 3JIEKTPOH, MOJIEKYJa, 3HEPreTUYECKUM
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUECKHE BEIUUUHBI U
€AMHMLIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nUILEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOTO MUTAHMS, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHMYECKHE IIpenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIIACC

OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH dyeMeHT. AToM. Sapo aroma, H30TOMBI. DJEKTPOHHAS 000JI0UKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

[Iepnonnueckuit 3axkoH u Ilepmoaundeckass cucrema Xumudeckux snemeHtoB JI. .
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 AucnepcHbIX cucTemax. ICTHHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBas 10JIst
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYeCcKHX
BEIECTB. ['eHeTnyeckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMIEKAIMUX K Pa3IUYHBIM
KJIACCaM.

Xumuueckas peakius. Kiaccuuxanus XMMHUYECKHMX peakUuil B HEOPraHWYECKOH u
OpraHMYeCcKON XMMHUHU. 3aKOH COXpPAaHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CKopocTh peakiu, €€ 3aBUCUMOCTh OT pa3in4HbIX (hakTopoB. OOpaTUMblE pEeaKLUu.
XnMuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIMUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrpoautuyeckas nucconuanus. CunbHble U cnadble 37IeKTposnuThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, EJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

OKcliepUMEHTANIbHBIE METO/bl M3YYEHHUs BEILECTB U HX IPEBPAIICHUN: JEMOHCTpALUs
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNiell  KPUCTAUIMYECKUX peIIETOK, HAOMIOJCHWE U OINWCAaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nuuHbIX (HaKTOpOB Ha
CKOPOCTh XUMUYECKOM peaKum».

Pacuérnble 3anaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKMX pPEaKUUW, B TOM YHCIEC TEPMOXUMHUYECKHUE
pacu€Tsel, PaCYETHI C UCIOIB30BAHUEM IOHATHUS «MACCOBast 10JI BELECTBA.

Heoprannueckas xumus

Hemerannsl. Ilonoxenue HemeramnoB B Ilepuonmyeckoil cucTeMe XHMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XUMUYECKHE CBOWCTBA BAXHCHUIIMX HEMETAUIOB (TaJIOTCHOB, Cephl, a3ora, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

IIpumeHeHNne BaKHEMIINX HEMETAUIOB U UX COCIUHEHUM.

Merasisl. [lonoxenue Meramwios B [lepruoanyueckol cucreMe XUMHYECKUX 2J1€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsKEHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUM, KaJMid, KaJbLIMi, MarHuw,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl nonydeHus: MeTauioB. [IpuMeneHne MeTamuioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BEIIECTB M MX IPEBpAIICHUN: HW3Y4YECHHE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnsle 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJHMUYECTBY BEIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKLIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumuM B oOOEClEYEeHHH SKOJIOTMYECKOH, DSHEpreTMYeckod U  MHUIIEBOH
0€30MacHOCTH, Pa3BUTHH MeAULIMHBIL. [loOHATHE O HAy4yHBIX METO/Jax IO3HAaHUS BEIIECTB U
XUMHUYECKHUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO MOJyYEHUs
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpE BELIECTB M MaTEPHAIOB: BAXXHEHIINE CTPOUTEIBHBIE MaTEpHalIbI,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuanbl IJIs SJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHM4YeCKHe U MUHEPAJIbHBIE y100pEeHUSI.

X¥uMHA U 370pOBbE YEJIOBEKA: IPAaBWJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHMS MPenapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HHU.



MexnpeaMeTHbIe CBS3U.

Peanuzarus MeXIIpEeAMETHBIX CBSI3€H NP M3YYCHUH OOIIECH M HEOPTaHWYECKONH XUMHUU B
11 xmacce oCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HAy4dHbIM (akT, THIOTe3a, 3aKOH, TEOpHUs,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: marepusi, SHEprus, Macca, aToM, 3JEKTPOH, IPOTOH, HEMTPOH, MOH, WU30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHIl YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusm, ’KocucreMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METALTyprusi,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTH4ECKasi MPOMBIIIICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



I[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XM
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUM A

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBauBaeT TpeOOBaHUS K pE3yJIibTaTaM OCBOCHHS OOYYarOIIUMUCS
porpaMM cpegHero oo6miero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0OTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBHM € CHCTEMHO-ICSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMmeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OOYYAIOUIMMUCS POCCHICKON I'pa)KAAaHCKOW MACHTUYHOCTU — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIM4YMe MOTUBALIUU K O0YYEHUIO;

I[eJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIuXcs PyKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHusi;

HaJIM4YUEe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYpbl M CIIOCOOHOCTH CTaBUTh IEIU U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JInyHOCTHBIE pPE3yNabTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» JTOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPAaBUIAMHU IOBEICHHUS,
CIOCOOCTBYIOLIUMH TPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYIHOCTH O0YJArOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpakaroT chopMUpPOBAHHOCTH
OMBITa TO3HABATEIBHONM M MPAKTHYECKOW JESITEIBHOCTH OOYYaIONIMXCS IO pealn3aiuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMs O0YYarOIIMMUCS CBOMX KOHCTUTYIMOHHBIX MpaB U 00A3aHHOCTEH, yBaXKCHUS
K 3aKOHY ¥ MPaBOIOPSIKY;

MIPEJICTABJICHHUS] O COIMAIbHBIX HOPMaX W MpaBWJIaX MEXINYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATENbHOCTU IPU CO3/IaHUH YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTBHI
JPYTUX MPH aHAJTU3€ Pa3IMYHBIX BUOB YU€OHOH NEesTEIHLHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIECHHS K HCTOPUYECKOMY M HAYYHOMY HACIICIHIO OTEYECTBEHHOM
XUMUH;

YBa)KEHHUS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M TPAKTUIECKOTO MPHUMEHEHHS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TIONCKOB, MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,

MHTEpeCa W TI03HABATEIbHBIX MOTHBOB B IMOJYYECHHMHM U TOCIEAYIOIIEM aHaJIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOW OT€YECTBEHHON XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XHUMHYECKUMHU SIBICHHUSIMH, U
MIPUHUMAaTh OCO3HAHHBIE PEMICHUS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE IOBEICHUE M IOCTYNKH CBOMX TOBAapUIIEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370poBOro M 0Oe30macHOro oOpasa XHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coONroIcHHsT MpaBuil 0E30MacHOr0 OOpaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
’KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHVMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOro
MIOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUCK (YHIOTPEOJICHUS AITKOTOJIA,
HapKOTUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIbCKOW JIESITEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7a4 COLUAIbHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY HM3y4eHUIO Mpodeccuil pa3andHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJOBOU 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaJbHON TpaeKTOpUU OOpa3oBaHMs,
Oynymieilt mpodeccun U peann3anuu COOCTBEHHBIX XHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa,

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMaHUA TTI00AJTLHOTO XapaKTepa dKOJOTUUYECKUX MPOOIIEM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOAMMOCTH UCTIOIb30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUSI BOITPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS JCUCTBUHN, MPUHOCIIIUX BPEa OKPYKAIOUIEH NPUPOAHON cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOTO MBILUICHUS, 3KOJOTMYECKON KYyIbTYphl, OMBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKHY;

MMOHUMAaHUS CHEeNMU(PUKH XUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOpMUPOBaAHUHU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JUIsl COBPEMEHHOW IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpbI, PEIIEHUN TJI00ATHHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIHIIMHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTHM: IIOHUMAaHMsS CYIIHOCTHM METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIBL30BaTh MOMy4yaeMble 3HAHUS TS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUsI JiefaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS JAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XHMMHUYECKUE 3HAHUS Ui pPELICHUS
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MMO3HAHUIO U HCCIIEJOBATENbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMM 1O XHMHHM B COOTBETCTBUU C KM3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iauuHbIX cdepax mpodeccHoHaTbHON
JESTEIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHsI Y4eOHOro mpeaMera «XHMHUsS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBCPCAJIbHBIC yT-Ie6HI)Ie I[efICTBI/ISI (HO3HaBaT€JH)HI)Ie, KOMMYHUKATHBHBIC,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YydeOHBbIE JICHCTBUS B IO3HABATEIbHOU U
COLMAJIbHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YyUE€OHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JOrMYecKHe e CTBUS:

CaMOCTOSITENILHO (POPMYJTHUPOBATh W aAKTyaJIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTPENENIATh [EIH JEATCILHOCTH, 3a7aBas IMapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIb30BAThH IMPU OCBOCHHU 3HAHUN HpI/IéMBI JJIOTUYCCKOI'O MBIIIJICHUSA — BBIACIIATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n HBHCHHﬁ;

BBIOUPATh OCHOBAHHMS W KPUTCPUHM JUISI KJIACCH(PHKAIIMA BEHMIECTB M XHUMHYCCKHX
peaKIuii;

yCTaHaBJIMBATh MPUYNHHO-CIICJCTBEHHBIC CBSI3U MEX/y U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pACCYXJEHUs (MHAYKTUBHbIC, NEAYKTUBHbIE, MO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPUBACMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTH B TPOIIECCE MO3HAHMS, HCIIOJIB3YEMbIC B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYeCKass (OpMyia, YpaBHEHHE XHUMHYECKOM pEaklud — TpU PEIICHHH YYeOHBIX



MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISl BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHil.

2) 0a30BbIe HccJIe0BaTeIbCKHE 1eiiCTBUS:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOI'O [T03HAHUS BELIECTB U XUMUYECKUX PEAKIU;

dbopmMynHMpoBaTh LENM W 3aayd  HMCCIEIOBAHMSA, HCIOJNb30BaTh IIOCTABICHHBIE |
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJJAHUPOBAHMS M IPOBEACHHS YYEHHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

NpUOOpEeTaTh ONBIT YYEHHUYECKOW HCCIEOBATEIbCKOW M TPOEKTHOH JEATeNbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO PA3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATbCS B pA3IMYHbIX HCTOYHMKAX HHGOpManuu (HAYy4HO-IOMYJISpHas
auTepaTypa XHMHUYECKOTO COJAEp)KaHMsA, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPH TOHCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BAaHUS HHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH 1
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO ()OpMY MpenCcTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIIOJIb30BAaTh HAYYHbI $A3BIK B KayeCTBE CpEACTBAa IpH paboTe ¢ XUMHUYECKOU
uH(popMalMel: MPUMEHSATh MEXIpeAMeTHbIe ((U3MuecKkue M MaTeMaTH4ecKHe) 3HakKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJjaBaTh BOIIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TeMbI B XOJI€ AUaora U/uiH AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C MpPE3EHTallMel pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJIHEHUHM XUMHYECKOIO
AKCIIEPUMEHTa, MPaKTU4YEeCKOH paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluM y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUM Y4E€OHBIX M HCCIEIOBATEeNIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKLUIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalIM3a |
CaMOOIEHKH.



INPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHndeckasi XuMUs» OTpaxaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUA O XHWMHUYECKOW COCTABIISIOUICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM Cpeie;

BJIQ/ICHUE CHUCTEMOM XHMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAOIINE
HOHATHUS (XUMUYECKUN SJIEMEHT, aToM, dJICKTPOHHAsE 000JI04Ka aTOMa, MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIA, paguKal, H30MEpHUs, U30MEpPbl, TOMOJOIMYECKUN psi, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlllue B OCHOBE MOHUMAaHUS
MPUYNHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX,
cocTaBe, NOMyYeHUHU 1 0€30MaCHOM MCIOJIB30BaHUU BAKHEHUIIIUX OPraHUYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIC MPU3HAKU MTOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJUKY JJISi COCTABICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYNT OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIWW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

cOPMUPOBAHHOCTh ~ yYMEHHUW  YCTaHABJIMBATh  NPUHAUICKHOCTh  HM3yYCHHBIX
OpPTaHMYECKHUX BEIIECTB MO HX COCTaBy U CTPOSHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COETMHEHUI (yrneBomoposl, KHCIIOPOJL u a3zoTcojepxKalne COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS M0 CUCTEMaTHYEeCKOH HOMEHKIAType
(IUPAC), a taxxe NpUBOAUTH TPUBUAIbHBIC HA3BaHUSI OTACIIBHBIX OPraHWYECKUX BEIIECTB
(oTUJeH, TpOMWIIEH, aleTUJIeH, JSTUJICHIJINKONb, TIulepuH, ¢enon, dQopmanpaerun,
aleTalbJeru]l, MypaBbUHas KHUCIIOTa, YKCyCHas KHCJOTa, OJIEMHOBAas KHCIIOTa, CTEapUHOBas
KHCII0Ta, TTI0K03a, (PPYKTO3a, Kpaxmal, eJUTH0I03a, TIUIIH);

c(hOPMHUPOBAHHOCTb YMEHUS OMPENEIATh BUIbI XUMHUYECKOW CBS3M B OPTaHHMYECKHUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. bytiepoBa myist 00bsSICHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpoeHHe, (U3HUECKHe U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MIPEACTABUTENCH PA3TMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKOIb, TJUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0NI03a, AaMHHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKHUX DPEAKIIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaThb HCTOYHUKU YTJIEBOJOPOJHOIO ChIPbS
(HedTh, TMPUPOHBIA Ta3, yroib), CHOCOOBI HUX MEPEePadOTKM W MPAKTUYECKOE MPUMEHEHHUE
MPOJYKTOB NEpepaboTKu;



c(OPMUPOBAHHOCTh yYMEHUW MPOBOJUTH BBIUMCICHUS 1O XUMHYECKHM YPaBHEHHSIM
(Macchbl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB UM MPOJIYKTOB PEAKIIUN);

chOpPMUPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METO/AX
HAy4HOT'O MO3HAHUS, UCIOIb3YyEMbIX B XUMHH MPU U3YYECHUU BEUIECTB U XUMHUYECKUX SIBICHUMN
(HaOmrofieHue, UW3MEpPEHUe, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMU U X MPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHHUI COOIOATh MPpaBUIa MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

cOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpallieHus OPraHMYECKUX BEIECTB MPU HArpEeBaHUH, MOJYUCHHE ATHIICHA M U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEILECTB, JeHaTypanus OeJIKOoB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUM C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMHU U JJAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTAaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amuCH YpPaBHEHHMM COOTBETCTBYIOIIMX pEaKIUi U
(dbopMynHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHYCCKH aHAIM3HPOBATH XMMHYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nundopmarmu, MHTEpHET U APYruX);

c(OPMUPOBAHHOCTh YMEHHH COOIONATh MpaBWJIa JKOJOTHYCCKU IIeTIeCO00pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMmbica mokazatens [IJIK, mosicHsaTe Ha
npuMepax CrocoObl YMEHBIICHUs] U TPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeNIOBEKa;

JUIST OOYYAOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 3JIOPOBBS: YMEHHE MPHUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHIA;

IUIL  CHETBIX M CIa0OBHUIAIMX OOyYaroIIUXCsS: yMEHHE HCIOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSA Kypca «OOmas u HeopraHudeckas XUMHs»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA: O XWMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMOW XHMMHMYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  peléTKka, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DIJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIUAINS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALIEHUS DHEPrUU MPU XUMUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘IGCKI/II\/'I SI3BIK XHUMUH, MHpOBO33peH‘IeCKI/Ie 3HaHUA,
JeXalyue B OCHOBE I[MOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHUX SIBIICHUU,



(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€30MacCHOM HCIOJIb30BAHUU
Ba)XKHEHIINX HEOPIraHWYECKHUX BELECTB B OBITY M IPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIC PU3HAKU OHATHH, yCTaHABINBATD
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTb YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY AJISi COCTABICHMS
dopMyn BemecTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHbIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HErali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCT YMEHHH OMNpEAETSATh BaJCHTHOCTh M  CTEHEHb OKHUCIICHHS
XUMHYECKHX DJJIEMEHTOB B COCAMHECHMSAX PA3JIMYHOIO COCTAaBa, BHUJ XMMHMUYECKOH CBS3HU
(KoBaJIeHTHasi, MIOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCJUHEHUSAX, TUIl KPUCTAIIIMYECKON
PELETKN KOHKPETHOI'O BEIlleCTBa (aTOMHAas!, MOJIEKYJISIpHasi, HOHHAsI, METaJUIMYEeCKast), XapaKTep
Cpelibl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COEIMHEHUN;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIAaHUYECKUX BEILIECTB
10 UX COCTaBY K ONpeAeIEHHOMY KJIACCY/TPYIIe COSAMHEHUH (TIPOCThIE BEMIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHWI pacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MenpgeneeBa UM JIEMOHCTPUPOBaTb €ro  CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

C(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenneneeBa, UCHONB3Ysl MOHATHUS «S-, P-, O-3JCKTPOHHBIE OpPOUTANIN», «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeMHEHUH 1o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB /[I. .
Menneneena;

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIAcCOB, IOJATBEP)KIATh CYIIECTBOBaHHUE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBI YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUECKUE PEAKIUH MO Pa3IMYHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TeEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHUSI pEaKLUil pa3InYHbIX TUIIOB, MTOJIHbIE
U COKpallléHHbIE YPaBHEHHUS PEaKIUH MOHHOTO OOMEHa, YUUThIBas YCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCT YMEHHUH MPOBOIUTH PEAKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclo3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaKkuu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh XHUMHUYECKHE IPOILECCHl, JIeKallue B
OCHOBE IPOMBIIIJIEHHOTO MOJIY4YE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takxke chopMHUpOBaHHOCTH
npecTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCT YMEHHUI NPOBOAUTH BBIYUCIEHHUS C HCHOJIB30BAHUEM TOHATHS
«MaccoBasi JI0Jisl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHHM Tra30B IMPH XHMHYECKHX



peaKIMAx, Macchl BEIIECTBA WM 00BbEMaA ra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHI COOII0OIaTh MpaBUIa MOJb30BAHUS XUMUYECKON MOCYAON U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBHIMOJHATE XUMHUYECKUH HKCIEPUMEHT
(paznmoxeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OIMpEIeNIEHUE CpPelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIiH, peaklud HOHHOrO oOMEeHa, KaueCTBEHHBbIE pEaklMH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYJOBAHUEM, MIPEICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUECKHU aHAIM3HPOBATh XMMHUYECKYI0 HH(pOpMAIHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHHKaIu, MHTEepHET M
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOIONATh MpaBWJIa JKOJOTHYCCKU IIeTIeCO00pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalomied MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKHBBIE OPTaHU3MBI
onpeAeNEéHHBIX BEUIECTB, MOHMMAs cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHNU3M YeJI0BEKa;

Ui 00YYaroIIMXCSl C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU 3[I0POBBS: YMEHHUE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMHUYECKHUX SBICHUH;

JUIS CJENbIX W CIa0OBUIANIMX OOYYaIOUIMXCS: YMEHHE HCIOJb30BaTh penabedHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

Onucanue MaTepuaJbHO-TEXHHYeCKOi 0a3bl HeHTpPa «Touka pocray,
HCIIO0JIB3yEeMOr0 VISl peajin3anuu 00pa3oBaTe/IbHbIX IPOIPaMM B PAMKAX
npenojaBaHust XUMHH

HudpoBas (komnbloTepHas) Jadoparopusi (LJI), mnporpammHo-anmapaTHbIN
KOMILJIEKC, JIaTYMKOBAasi CHUCTEMa — KOMIUIEKT Y4eOHOro oOOpYyJOBaHUS, BKIFOYAOLIMN
M3MEPUTENbHBIN OJI0K, HHTepEeNC KOTOPOro MO3BOJSET 00ECHeUrnBaTh CBI3b C MEPCOHATbHBIM
KOMIIBIOTEPOM, M Ha0Op JATUYMKOB, PETUCTPUPYIOIIUX 3HAYEHUS PaA3IMUHBIX (U3HYECKHX
BEJIMYHH.

JaTyuK TeMmepaTrypsl IVIATHHOBBIA — IIPOCTOM U HAAEKHBIN JAaTYMK, NIPEJHA3HAYEH
JUISL U3MEpPEHUsl TeMIepaTyphbl B BOJAHBIX PAacTBOpax M B ra3oBbIX cpenax. VMmeer pasnuyHbIi
nuana3zo” usMepeHuil ot —40 no +180 °C. TexHuueckue XapakTEpUCTUKH JaTYMKa yKa3aHbI B
MHCTPYKIMHU [0 HJKCIUTyaTalMu. JlaTuuk TemmepaTypsl TEpMOMApPHBIM MpeJHa3HA4YeH JUIs
u3Mepenuss temmneparyp g0 900 °C. Mcnonb3yeTcst mpu BBINOJHEHUH paboT, CBSI3aHHBIX C
U3MEpEeHNeM TeMIIepaTyp IJIaMeHH, TUIaBJICHUS U Pa3NIO’KEHUs BEIIECTB.

JlaTYuK ONTHYECKOH IUIOTHOCTH (KOJIOpMMETP) — MpedHa3HaueH A1 U3MEPEHMs
ONTUYECKON TIJIOTHOCTH OKpAIIeHHbIX pacTBOpoOB. Mcmonp3yeTcss mOpu U3YYEHUH TEM
«PactBOpB», «CKOPOCTH XMMHUYECKUX PEAKIUI», ONPENEICHUH KOHLEHTPAllUU OKpAIIEHHBIX
HOHOB.

HJarunk pH npennasHaueH ans u3MepeHus BoaopoAHoro mokasarens (pH) BomHbIX
PacTBOPOB B Pa3IMYHbIX UCCIETOBAHUIX 0OBEKTOB OKPYKAIOIIEH CPEeIbl.



JaT4uKk  JIEKTPONPOBOJHOCTH  IIPEIHA3HAYECH  JUI1  WM3MEPEHUS  yAEIbHOHU
AIEKTPONPOBOAHOCTH KHUJIKOCTEH, B TOM YHUCIIE€ M BOAHBIX PacTBOpOB BemiecTB. [Ipumensercs
IIPU U3YYEHUH TEOPUH JIEKTPOJIUTHUECKON AUCCOLUALMH, XapaKTEPUCTUK BOJHBIX PAaCTBOPOB

JlaTyuK  XJIOPUA-MOHOB  HCMOJb3yeTCcd JJs  KOJMYECTBEHHOTO  OIpeAeTeHUs
COJIep’KaHUsl MOHOB XJIOpa B BOJHBIX pacTBOpax, IOYBE, Mpoaykrax mnuraHus. K garuuky
MOAKIIOYAETCST MOHOCETIEeKTUBHBIN 3ekTpona (MCD) (pabouunii eKTpo), MOTEHIIHAT KOTOPOTO
3aBUCHUT OT KOHIIEHTPALMU OIPEJEISIEMOrO HOHA, B JAHHOM CJlydae OT KOHLIEHTpPAIlU aHUOHOB
Cl-. TMorenmuan MCD omnpenensoT OTHOCHTEIBHO 3JEKTPOJA CPaBHCHHS, KaK IPaBUIIO,
XJIOpCepeOpsHOTO.

JlaTuMK HUTPAT-HOHOB Ipe/IHA3HAYEH Ul KOJIMYECTBEHHOTO OIpPEICICHHs] HUTPATOB B
pa3IMYHBIX O0BEKTaX OKPYKAIOIIEH Cpebl: BOJAE, OBOIIAX, PPyKTaxX, KOJIOACHBIX H3ACIUAX U
T.1.

Mukpockon unMpoOBOH TpeaHA3HAYCH I M3Y4YeHUS (OPMBI KPUCTAJUIOB U
HAOJI0/IEHUS 32 POCTOM KPUCTAJLJIOB.

Anmapar aas nposeleHuss xumuuyecknx peaxkumii (AIIXP) npennasHaduen s
MOJIyYEHUsI U JEMOHCTPALMK CBOWCTB TOKCUYHBIX MApOB M ra3oB. DTU BEIIECTBA MOJIYYarOTCs B
Kosibe-peakTope, U MpU HarpeBaHwu (WM 0e3 HarpeBaHWs) ra3000pa3HbIC BEIIECTBA MPOXOJISAT
yepe3 MOTJIOTUTENbHbIE EMKOCTH (HAcaJKH) C PAacTBOPAaMHU PEareHTOB, BCTYNAIOT C HUMH B
peakuuto. M30bITOK ra3a mOIJOLIAETCS JKUIKMMHU M TBEPIABIMM pEareHTaMu, a TaKke
AKTUBUPOBAHHBIM YIJIEM. AMMapaT Yaile BCEro MCIONb3YIOT JJS MOJIYyYeHUS U JIEMOHCTpPALUU
CBOMCTB XJjopa, cepoBojgoponaa. IIpubGop st JeMOHCTpauMu 3aBUCUMOCTH CKOPOCTH
XUMHUYECKHUX PEAKIHA OT pa3Iu4HbIX (DaKTOPOB UCHOIB3YIOT IPU U3YYEHUU TEMBI

«CKOpOCTh XMMHUYECKOH peakuuu» W TeIuioBoro 3(p(dexkra XUMHUYECKHX pEaKIni.
[TpuGop naéT BO3MOXKHOCTH OKCIEPUMEHTAIbHO HCCIEAOBAaTh BIUSHHE Ha CKOPOCTh
XUMHYECKHX PEeaKIuil clenyromux (HakTopoB: MPUPOIBI PEarupyONX BEIIECTB, KOHIEHTPAIHH
pearupyromux BelIeCTB, IUIOMIAAM TpaHMIbl pasfena (a3 B TETEPOreHHBIX CHCTEMax
(TIOBEpXHOCTH  COINPUKOCHOBEHUS MEXJAY pEarupyroluMi BeELIECTBaMM), TEMIIEpaTypsbl,
KaTajan3aTopa, MHTHOUTOpA.

IIunerka-no3atrop — mnpucnocodbiieHue, HUCIoJIb3yeMoe B Jjaboparopuu i
OTMEpPUBaHUS OMNpPENeNEHHOrO0 00bEMa JKUAKOCTH. [IMNETKH BBIMYCKAIOTCS NEPEMEHHOI0 M
MOCTOSSHHOTO 00bEéMa. B KOMIUIEKTBI 000pYAOBAaHUS [UIsl MEIULMHCKUAX KJIacCOB BXOJSAT
yJI0OHBIE MUIMETKU- 103aTOPbI OJIHOKaHAJIBbHbIE, MO3BOJIAIOINE HACTPOUTh HEOOXOIUMBIN 00BEM
0TOMpaeMol )KMJIKOCTH B TPEX pa3IMyUHbIX AHAara3oHax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne i/ HaumenoBanue pa3aesioB U TEM IPOrpamMmmMmabl B K()HTpo,m,}[],[e HpaKanecKHe (Ill/l(l)pOBble)
cero padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipeamer opraHM4ecKo XUMHH. TCOPI/IH BuGmuorexa IJOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 3 0 0 .
https://myschool.edu.ru/
byrneposa
Hroro mo pazmeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — AJTKAHBI 2 bubmorexa [IOK
' beA YITIEROAOPOA https://myschool.edu.ru/
HenpenenbHbie yrieBogopobl: aaKeHbl, bubnuorexa [JOK
2.2 6 1 .
aJIKaJueHbl, aTKUHBI https://myschool.edu.ru/
bubmuorexka [JOK
2.3 Apomaruueckue yriieBoI0pOIbl 2 https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOJOB U UX bubnuorexa [JOK
24 3 1 .
nepepadoTKa https://myschool.edu.ru/
Hroro mo pazmeny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
bu6mmoreka [IOK
3.1 Crpret. dexon 3 https://myschool.edu.ru/
Ansaeruasl. KapOoHoBbIe KUCTOTHI. CI0KHBIE bu6mmoreka [JOK
3.2 7 1 .
3pUpHI https://myschool.edu.ru/
bu6mmorexa [JOK
3.3 YTIeBOI 3 . https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust
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bu6mmoreka [JOK

4.1 AMUHBI. AMHUHOKUCTIOTBI. benku 3 https://myschool.edu.ru/
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoOJIeKY/IsIpHBbIE COeIMHEHUS
51 [Tnactmaccel. Kayuyku. Bomokna 2 Egg;?/ﬁsgghggi duru/
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KoauuecTBO 4acoB DIeKTPOHHBIE
Nen/m  HaumeHoBaHuUe pa3/iesioB M TeEM NMPOTrPaMMBbI Beero Kourpoabubie  IIpakTnyeckue (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 [Tepuoanueckas cucTeMa XMMHUYECKUX 3JIEMCHTOB 3
. . MenneneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BeIiecTB 4
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 MerTanasl 6 1
2.2 Hemeramnsr 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPTAHMUECKUX BEIIECTB 2
Hroro no pazneny 17
Paznen 3. XumMus u ;Ku3Hb
3.1 ‘ XUMus U KHU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/

INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Beero KonTpoabubie IIpakTuyeckue 121[3yqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTbI padoThbI pecype
1 [Ipenmer opranuueckoil xumuu, eé 1 Bu6muoteka [JOK
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHHE https://myschool.edu.ru/
9 Teopus cTpoeHHsI OpraHUYECKUX COSTUHEHHIMA 1 bubnnoreka [JOK
A. M. bytiepoBa, e€ OCHOBHbIC MOJ0KEHHSI https://myschool.edu.ru/
[IpencraBnenue o kiaccupuKauu
3 opraHuueckux Bemects. Homenkiarypa 1 bubnnorexa [JOK
(cucTeMaTuyecKkas) ¥ TPUBUAIbHbBIC HA3BaHUS https://myschool.edu.ru/
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUI 1 bubnnorexa [JOK
psin https://myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN 1 bubmuoreka [IOK
aJIKaHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 bubmorexa HOK
’ https://myschool.edu.ru/
v OTHUJIEH U IPONUIIEH — MPOCTENIINe 1 bubmuoteka [IOK
IPE/ICTABUTEIN AJIKCHOB https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue 1 1 bubnmnoreka HOK
STHJICHA M U3yYECHHUE €r0 CBOWCTBY https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u meTunOyraaneH-
9 1,3. ﬁonyquHZ CIfHTeTI/I:IeCKOFO KayZTyKIzlt u 1 bubmorexa [TOK
https://myschool.edu.ru/
PE3UHBI
AJKUHBIL: cOCTaB 1 0COOEHHOCTH CTPOEHUS, Butmiorexa [[OK
10 TOMOJIOTUYECKUH psijl. ALETUIIEH — 1 httos:// hool.edu.ru/
. . PS://myscnool.edu.ru
NPOCTEHIINIA TIPEACTABUTENh ATKWHHOB
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11 Brlunciienns no ypaBHEHUIO XMMHAYECKOM bubmuorexa [IOK
peaxiuu https://myschool.edu.ru/
Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh Bu6muotexa [JOK

12 .
apeHoB https://myschool.edu.ru/

13 ['eneTnueckas CBsi3b yrieBOJIOPOJIOB, bu6nmoreka [IOK
NpUHAUISKAIINX K PA3IMYHBIM Klaccam https://myschool.edu.ru/
HpHpOI[HBIf} HCTOYHUKHU YTJIEBOJOPOJIOB: Bubnmorexa LIOK

14 MIPUPOIHBIN ra3 U MOMYyTHbIC He(PTSIHBIC ra3kl, .

, https://myschool.edu.ru/
HE(PTh U MPOIYKTHI €€ IepepadoTKu
HpnponHm“e HUCTOYHUKU YTIIEBOJAOPOAOB: Bu6muorexa LOK

15 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl, .

; https://myschool.edu.ru/
HEe(Th U MPOIYKTHI € TiepepaboTKn
KonTponbhas pabota no paszueny bubnnorexa [JOK

16 .

«YTJEBOIOPOIBI» https://myschool.edu.ru/

17 [IpenenbHbIe 0OJTHOATOMHBIC CITUPTHI: METAHOI Bbu6moteka [JOK
1 9TaHoj1. BogopoaHas cBsi3b https://myschool.edu.ru/

18 MHOroaToOMHBbIE CIIUPTHI: ITUICHTIUKOIIb U bubnnoreka [JOK
TITUIEPUH https://myschool.edu.ru/

19 @DeHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U bubnmnoreka HOK
XMMHYECKHE CBOMCTBA, TPUMEHEHUE https://myschool.edu.ru/
Anpaeruzpl: opMaIbAETUI U alleTaIbICTH/I. bubnnorexa [JOK

20 .

AuetoH https://myschool.edu.ru/

21 OnHOOCHOBHBIE ITpeeNIbHbIE KApOOHOBBIE bubnnorexa [JOK
KUCIIOTBI: MypaBbUHAS U YKCYCHAsI https://myschool.edu.ru/

29 [IpakTuueckas pabora Ne 2. «CpoiicTBa bubmmnoreka HOK
pPacTBOpa YKCYCHOW KHUCIIOTBI» https://myschool.edu.ru/

23 CreapuHOBas U OJIEUHOBASI KUCJIOTHI, KaK bubnmnoreka [JOK
NPE/ICTABUTEIN BBICIIMX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/

24 MpLta Kak COJTM BBICIIUX KapOOHOBBIX KHCIIOT, but6mmorexa [IOK
UX MOIOIIee JeHCTBHE https://myschool.edu.ru/

o5 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnmnorexa [JOK

Kap6OHOBBIX KHCJIOT. FI/I)IPOJ'II/IS CJIOKHBIX

https://myschool.edu.ru/
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3¢hupoB

JKupsl: ruiposnn3, IpuMeHEHUE, bubmuorexa [JOK
26 1 .
OMOJIOrHYECKast POJIb KHUPOB https://myschool.edu.ru/
aneBov):[H: COCTaB, KJIacCU(pUKaIIHSI. Bubnmorexa LIOK
27 BaxHeiimme mpeacTaBuTENN: TII0K03a, 1 ]
https://myschool.edu.ru/
bpykTO3a, caxapos3a
Kpaxman u nemnoio3a Kak IpupoaHbIe Bu6muotexa [JOK
28 1 .
OJIUMEPBI https://myschool.edu.ru/
29 ncroporcorepmanic opramiceic ) Bubmorera LIOK
POACOACHHAIIE OP https://myschool.edu.ru/
COCTUHEHUS
30 AMMHBI: METWJIAMHUH U aHUJINH 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
AMUHOKHUCIOTHI KaK aMm(pOTepHbIe Buborexa LIOK
31 OpTraHUYECKUE COCAMHEHUS, UX OUOIOTHYECKOE 1 .
https://myschool.edu.ru/
3Hauenue. [lentuast
benku kak nmpupoaHble BBICOKOMOJIEKYIISPHBIC bubnnoreka [JOK
32 1 .
COCITMHEHHS https://myschool.edu.ru/
OCHOBHBIC TTOHATHS XUMUHU bubmmoteka IIOK
33 . 1 .
BBICOKOMOJICKYJISIPHBIX COEMHEHHI https://myschool.edu.ru/
OcHOBHBIE METOIBI CHHTE3a } Bubsmorexa [IOK
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 )
https://myschool.edu.ru/
[TnacTMaccel, Kayayku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME
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Ne
n/n

11 KJIACC

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoauuyecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara

H3yYCHUA OﬁpaSOBaTeJILHLIe

DJIEeKTPOHHbIE
uudgposbie

pecypchl

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XUMMHU4YecKux anmemeHToB [1. 1.
MeHeneeBa, X CBSI3b C COBPEMEHHON TEOpUEH
CTPOCHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumMuueckux anemenToB /.M. MeHnieneea B
pPa3BUTUU HAYKH

Crpoenue BemniecTBa. XMMHUUYECKast CBA3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb

BaneHTHOCTB. DIIEKTPOOTPHULIATENIEHOCTD.
Crenenb okucieHus. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsitue o gucniepcHbIX cucteMax. ICTUHHBIE U
KOJUJIOMJHBIE pacTBOPbL. MaccoBas 101
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.




3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxopoctb peakiun. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peakumn»

DrekTpoiauTHyecKas quccoruanus. [lorstue o
BoOpoaHOM Tokasatene (pH) pacTBopa.
Peaknuu nonHoro oomena. ['mapoims
OpPraHMYECKUX U HEOPTaHMYCCKUX BEIICCTB

12

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
[TonsTre 00 31EeKTPOIH3E PacIIaBOB U
pacTBOPOB coJiei

13

KoHnTponpHas padora mo pasaeny
«TeopeTrueckre OCHOBBI XUMHI

14

15

Mertamibl, ux nojoxenue B [leproguueckoit
CHUCTEME XMMUYECKUX AnemMeHToB [I. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢pu3nuecKkrue CBOMCTBA METAIIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKeHUH METaJlJIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIIOB
(HaTpuii, KaJIWii, KaJIbIIUA, MarHui, aJTFOMUHUN )
U UX COeTUHEHUN

17

18

19

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COEeTMHEHNN

XVMHYECKUE CBOKCTBA IIUHKA, JKEJIE3a U UX
COEeTMHEHNN

[TpakTnueckas padota Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 33a4 10 TEME




«Metamiabl»"

20

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XUMHUUYecKux anemeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposa)

22

23

XHMMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHU

XuMHYECKHe CBOMCTBA a30Ta, hocodpa 1 ux
COCIUHEHUN

24

XHUMHYECKUE CBOMCTBA yIiIepoa, KpEMHUS U UX
COCIUHEHUN

25

26

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUI

O0o001IeHrEe U CHCTEMATH3aLHs 3HAHUH 110 TEME
«Hemerannbly. Beruuciaenus no ypaBHeHUSIM
XUMHNYCCKUX peaKHI/Iﬁ 158 TepMOXI/IMI/I‘IeCKI/IC
pacy€Thl

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
"HemeTayst"»

28

29

30

31

KonTponbhas pabota nmo remam «MeTaib» u
«Hemertaminy

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
HCOpFaHI/I‘-IeCKI/Ie U OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHNYECKHE U OpraHUYecKue
coeuHeHus. [ eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB

Ponp xuMmuu B 00ecIIeueHIH YKOJI0TMISCKOI,
HHEPreTHUECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenus 00 0OMKUX HAYYHBIX MPUHIIATIAX

32 | TIPOMBIIIJICHHOTO MOJIYYEHHs BaKHEHIITNX 1
BEIIIECTB

33 | YenmoBek B MUpE BEIIECTB M MAaTEPUATIOB 1

34 XUMHS U 30POBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumus, 10 kmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3natenscTBo «IIpocBemnienne»

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumusi Metoandeckoe nocodue — 6a30BbIi YpOBEHbY - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensu, U.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3aj1a4ax, ynpakHeHusx. 11
kimace» — M.: [lpoda, 2023 rog.
3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIE U
MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronpHast kHUTaA 17151
yuutensi». Yacts 1 — M.: JIpoda, 2019 rog.
5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: HacronbHas kHHTa 1715
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4n 1o XMMHH U CITIOCOOBI HX
pemeHus» - M.: «/Ipodan, 2021ros.
7. B.I'. lenncoBa «Xumus 11 kmacc noypounsie miansl o yueouuky O.C.["'abpuensina,
I".I".JIpicoBoii» - Bonrorpaa» Yuurens 2018roz.
8. M.A.Ps60Ba, Y.1O.Hesckas, P.B.JIuako «Tectol mo xumuun 11 kaacey, - M.: Dk3aMeH,
2019r.
9. O.C.I'abpuensia, U.I".octpoymoB «XHUMHUYECKUN IKCTIEPUMEHT B mkoie 11 kmace»; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
http://www.chemnet.ru ['azeta «Xumusi» u cailt 1ist yuurens «5 uy Ha ypok
XUMUH»
http://him.1september.ru Equnas xomnexmus LIOP: [IpenMerHas kommekuust « XuMHsI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAY4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoit
http://www alhimik.ru Bcepoccuiickasi onuMnuana mikoIbHUKOB 110 XUMHHU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: 3J€KTPOHHbIA y4eOHUK JJIsi CPETHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpbITBIH KoIeaK: XUMUS
http://www.chemistry.ru /luctaHiinoHHAsT OIMMIHA/IA 110 XUMHUU: TEIEKOMMYHHKAIIMOHHBIN
00pa3oBaTeNbHBIN MPOEKT



