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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1mo XMMHUU Ha YPOBHE cpeHero odmiero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOoBaHUI K pe3yibTaTaM OCBOCHHs (eaepanbHOW 00pa3oBaTENbHON MPOrpPaMMbl CPETHETO
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DeaepanibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenmuu npenogaBaHusi yueOHOro MpeaMmeTa
«XuMus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepaiinu, peain3yomux OCHOBHBIE
o0pa3oBaTenbHbIC IPOTPAMMBI, 1 OCHOBHBIX TOJOXEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccutickoit @eaepannu Ha nepuos 1o 2025 roga» (Pacnopsokenne [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3pabOTKe MPOTrpaMMBbI [0 XMMHH, K OIPEACTICHUIO O0IIel CTpaTeruu
oOyueHusl, BOCOUTAHUS U Pa3BUTUs OOYYArOIIMXCS CPEACTBAMU YYEOHOTO MpeaMera «XUMHUs»
st 10—11 kiraccoB Ha 6a30BOM ypOBHE COCTaBWIN KOHIeNTYyaabHbIe osiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COJIEpKAHUS, PE3yIbTaTOB O0yUCHHS M TPEOOBAaHUI K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHe, [OJIydyaeMO€  BBITYCKHUKaMU  0O0IIeo0pa3oBaTeIbHON
OpraHM3alLMH, SIBISIETCS HEOTHEMIIEMOM YacThIO UX 00pa30BaHHOCTU. OHO CITY>KUT 3aBEPILLIAIOLIIM
ATaliOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH,
MPHUCYIIUX LIETOCTHON CUCTEME XMMHUECKOT0 00pa3oBaHus. DTH IIEHHOCTH KAacarOTCsl MO3HAHUS
3aKOHOB TPHPOJBI, (HOPMHPOBAHUS MHUPOBO33PEHHUS M OOIIEH KyJIBTYphl YeIOBEKa, a TaKKe
AKOJIOTMYECKHU 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbBIO U IPUPOIHOI cpene. Peanusyercs
XUMHUYECKOEe 00pa3zoBaHre 00yJaroIMXCsl Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus CpeACTBAMU
y4eOHOro npeamera «XuMUs», CoJIepKaHue U MOCTPOSHHE KOTOPOTo OIpPEeIeeHbI B POrpaMmme
M0 XUMHH C Y4ETOM crneuu(pukd HayKd XUMUHM, €€ 3HAYeHHUs B TO3HAHMMU TPUPOIBI U B
MaTepUaIbHOW JKU3HM OOIIeCTBa, a Takke ¢ Yyd4&€ToM OOmMX Telied W TPHHIINIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpeJHero ooOimero ooOpa3oBaHus B
Poccuiickoit @epepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET OCOOYIO POJIb B COBPEMEHHOM
[MBUIN3AIMU, B CO3JAaHUM HOBOW 0a3pl MaTepuaibHOU KynbTypbl. OHAa BHOCHT CBOM BKIaJ B
(dbopMUpOBaHNE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3/JaHHE 1I€JIOCTHOTO MPEICTaBICHHS
00 OKpy’KarollleM MHUpe KaK O €AMHCTBE IPHUPO/IbI U YETIOBEKa, KOTOpoe (hOopMHUpYETCs B XUMUU Ha
OCHOBE TNOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHMS B3aUMOCBSI3HU
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTsIMU TPUMEHEHHUS.

TecHO B3aUMOJEHCTBYS C APYTUMH €CTECTBEHHBIMH HAyKaMH, XUMHUS CTajia HEOThEMIIEMON
YaCThI0O MHUPOBOU KYJIBTYPhI, HECOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPYyJa M KU3HH KaKIOTO
yreHa oOmiectBa. CoBpeMeHHas XHMMHsI KaKk HayKa CO3HJaTeNbHas, Kak HayKa BBICOKHX
TEXHOJIOTHH HalpaBjeHa Ha peHieHUue TJIOOAIBHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHUSA
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETHUECKOH, MUIIEBOM, IKOJIOTHUECKON 0€30MacCHOCTH U OXPaHbI
3]10pOBBSI.

B cooTrBercTBUU ¢ OOUIMMH LEISIMU U TPUHIUIAMHU CpPEeAHEro oO0miero obpazoBaHUs
conepskanue npeamera «Xumus» (10—11 kitaccel, 6a30BbIi YPOBEHb U3YyUEHHUSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOJTOTOBKY OOYYarOIIUXCS, HEOOXOIUMYIO UM JIsS
BBIPAOOTKM MHPOBO33PEHUECCKUX OPHEHTHPOB, YCIEIIHOTO BKJIIOYCHHUS B JKH3Hb COIIMYMa,
MIPOJIOJKECHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBISIOMUMHU TIPEMeETa «XUMUS» SIBISIOTCS 0a30BbIe Kypchl — « OpraHuvecKast XUMHEsH)
u «O01as 1 HeopraHu4IecKasi XMMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI1 HAYKU: cHCTEMa 3HAHUM M0 HEOPTraHUUECKONW XUMHUHU (C BKIIFOUEHUEM 3HAHUI U3
o0IIel XMMHH) ¥ OpraHuYecKoi XxuMuu. DopMUpOBaHNE TaHHON CUCTEMBI 3HAHUH MPU U3yUCHHUH



npenMeTra 00ecreyrnBaeT BOZMOKHOCTh PACCMOTPEHMSI BCEIrO0 MHOT000pa3us BEIeCTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkanust KypcoB — «Oprannyeckass xumus» 1 «O01as 1 HeopraHudeckas
XUMES» ¢(HOpMHUpPOBAHA B TIPOrpaMMe MO XUMHUHU Ha OCHOBE CHCTEMHOTO IMOJAX0J1a K M3yYCHHIO
yueOHOro Marepuajia M OO0yCJOBIIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHHMM Ha
ONpEIEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHUHU BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOEHUS OPraHMYECKUX COCIWHEHUM, a
TaK)k€ Ha YPOBHE CTEPEOXUMHUYECKHUX WU DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHHM BELIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBAX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHHil. B kypce opranmyeckoil XMMHUHM MOIY4arOT
pa3BuTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs NEpBOHAYAIBHBIC
MIPEJICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrjoMm 3peHusi B mpeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAETCS
M3YYEHHBI Ha YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHUsi TEOPETHUYECKHH Marepual u
(bakTonoruueckue CBEJCHUS O BEIEeCTBAX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeOpraHWYeCcKass XUMHUS» OOYYAIOIIMMCS TPEIOCTABISAETCS BO3MOKHOCTH OCO3HATh
3HaYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJOJOTUYECKUX TO3UIINH,
riy0xe MOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKUMH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSICHSAIONIEH U TIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHHM O BaXXKHEHINMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX W
MIPUMEHEHHUH, a TAKKE O XUMUUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHseTcs B kypcax 10 w11 KjmaccoB aieMEHTaMH  COJIEpKaHUS, HMEIOIUMHU
KyJIbTYPOJIOTMYECKMM M NPUKIATHOW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, DPAacKpbIBalOT €€ pPOJb B IIO3HABATEIbHOU U
MPAKTUYECKON JEATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHUTAHHIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBA B 00JACTU TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XHUMHH, TTOMOTAIOT BBIMYCKHUKY
OPUEHTUPOBATHLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUCH,
KPUTHYECKH OCMBICIIUBATh MHGOPMAIIUIO M MPUMEHATH €€ IS TOIMOJHEHUs 3HAHUM, pelIeHus
MHTEJUIEKTYAJIbHBIX M HKCIIEPUMEHTAJIbHBIX HMCCIENOBATENbCKUX 3a/ady. B nenom conepxkaHue
y4eOHOT0 TpeaMeTa «XUMHUS» TaHHOTO YPOBHSI U3yY€HHUsS] OPHUEHTHPOBAHO Ha (pOpMUpOBAHUE Y
00y4aronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl (QUIOCOPCKUX UICH, TAKUX Kak:
MaTepUaIbHOE €JMHCTBO HEOPTraHMYECKOI0 U OPraHWYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHUEM, [T03HABAEMOCTh IPUPOIHBIX SABICHUM MYTEM SKCIIEPUMEHTA
U pelieHHus] MPOTUBOPEUHI MeXAy HOBBIMH (DaKTaMH U TEOPEeTUYECKHUMH MPEANOChUIKAMHU,
OCO3HAaHHE POJIM XMMHUHU B PELIEHUH SKOJOTMYECKHX MpOoOJeM, a Takke MpoldiemM cOepexeHus
SHEPTreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHNS HOBBIX TEXHOJIOTHI U MaTepUAIIOB.

B nnane pemienus 3aa4 BOCOUTAHMS, PA3BUTHUS M COITHAIM3AIMH 00YyJaIOIIUXCs IPUHSTHIC
MPOrpaMMOl TI0 XUMHHU TOJXOJBI K OINPEACICHUIO COJCPKAHHUS W TIOCTPOCHUS IMpeaMeTa
mpeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCATBHBIX YYEOHBIX NEHCTBUI, UMEIONMX 0a3oBoe
3HAUCHWE JUISI PA3IMYHBIX BUJIOB JICATEIBLHOCTH: PpEHICHHS MpoOieM, TOWCKa, aHalu3a |
0o0paboTku uWHPOpPMAIMH, HEOOXOAUMBIX i NTPUOOPETEHHUS OIbITa MPAKTHYECKOH U
HCCIEN0BATENLCKON IEATEILHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B mpaktuke npenogaBaHusl XMMUH KaK HA YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHUs, TaK U
Ha YPOBHE CPEJIHEro O0IIero 00pa3oBaHus, IPU ONPEICIICHUH COACPKATSITLHON XapaKTePUCTHKU
1enei wu3ydeHWsl TpeAMeTa HalpaBlIeHHEM MEPBOCTENEHHOW 3HAYUMOCTH TPATUIIUMOHHO
npu3Haérest  GopMHpoOBaHME OCHOB XHMHUYECKOH HayKd Kak o0OJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, PAKTUIECKOM IEITETLHOCTH YeIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKONW TOYKHU 3pEHUs TAaKOW MOJXOA K OMpPENeICHHUIO IeNeld H3ydeHUs
TIpeIMeTa SBISICTCS BIIOJTHE ONPABIaHHBIM.



CornacHo JaHHOW TOYKE 3PCHUsS TJIABHBIMH IIETSIMH W3Yy4CHHs TpeaMeTa «XHUMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) SBIAIOTCS:

dbopMUpOBaHHE  CHUCTEMBbl  XHUMHYECKMX  3HAHUH  Kak  BaKHEHIIEW  COCTaBISIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKaT KJIIOYEBbIE TMOHATHUSA,
(dyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE M MOHUMAaHUE
CYUIHOCTH JOCTYIHBIX 0000IEHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HaKOMJICHHE C UCTOpUE
WX Pa3BUTHUA U CTAHOBJICHUS;
dbopMupoBaHME U pa3BUTHE MPEJICTAaBICHUM O HAy4YHBIX METOJaxX IIO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIri, HEOOXOMUMBIX NJisi MPUOOPETEHUST YMEHUN OPHEHTUPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON
KU3HU;
pa3BUTHE YMEHHMH M CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHHMEM M OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII 0€30I1aCHOTO OOPAICHHSI C BEIICCTBAMH.

Hapsiny ¢ aTtumMm, copepskarenbHas XapaKTepUCTHUKa LeJeH U 3a7a4 U3YYeHUs MpeaMeTa B
IporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHU C HOBBIMU ITPHOPUTETAMU B
cucTemMe cpeaHero oodmiero oopasoBanus. Cero/iHsa B MpeEnogaBaHUU XUMHUU B OOJIbIIECH CTETICHU
OoTIAETCs MPEOYTEHUE TPAKTHYIECKONH KOMITOHCHTE COZICpKaHus 00yUeHHUs, OPHCHTUPOBAHHOMN
Ha TOJATOTOBKY BBHINMYCKHHKA 0011€00pa3oBaTebHON OpraHM3alluy, BIAACIOIIEr0 He HabOpoM
3HaHWW, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOO0aMH W YMEHUSMH aKTHBHOTO
MOJIy4eHUsI 3HAHUN U PUMEHEHUS UX B PEATbHOM KU3HU JJIs PEeIICHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTUM mpu u3ydyeHuH 1mpenMera «XUMHS» JTOMUHHUPYIOIIEe 3HAuYCHUE
MpUOOPETAIOT TaKKe IENIU U 337a4H, KakK:

ajanrtanus o0yJaronmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCs MUpa, JOPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITENILHOMY MPUHATUIO TPAMOTHBIX PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BCIIECTBAMU M WX IMPHUMCHECHHEM; (OPMHUPOBAHUE Yy OOYYAIOMIMXCS KITFOYCBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHITNH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHHE JIJIS1 PA3JINYHBIX BUJIOB
NeSITeNIbHOCTH: PeIIeHusl MpobJeM, MOUCKa, aHanu3a U 00padoTku nHPOpMaIUU, HEOOXOIUMBIX
JUTsl IPUOOPETEHUS OIbITa JAEATEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUU XUMUU,
a TaKoKe JUIsl OLEHKU C TO3UIUI IKOJIOTHYECKO O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX TIPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPE/y; Pa3BUTHE TTO3HABATEIBHBIX
MHTEPECOB, HMHTEIJICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS: CHOCOOHOCTH
CaMOCTOSITENILHO TMPUOOpPETaTh HOBBIE 3HAHUS O XUMHUH B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTSIMU, HCIIONIB30BATh COBPEMEHHBIE HMH(MOPMAIIMOHHBIC TEXHOJOTUM JIJIsi TOWCKA U
aHanu3a y4eOHOM ¥  HAYYHO-TIOMYNSAPHOM HMHQPOPMAIMH XUMHUYECKOTO  COACPIKAHMUS;
dbopMUpOBaHHE U Pa3BUTHE Y OOYYArONIUXCS aCCOIMATHUBHOTO M JIOTHUYECKOTO MBIIUICHHUS,
HAOIIOIaTENHHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOMUMBI, B
YaCTHOCTH, MPHU TUIAHUPOBAHMM WM TPOBEACHUM XHUMHYECKOTO SKCIIEPUMEHTa; BOCHUTAHHE Y
oOyJaronmxcsi yoOekIEHHOCTH B TYMaHUCTUYECKON HAMPABICHHOCTH XUMUH, €€ BaXKHOU POJIU B
pelieHnr  TJIO00ANbHBIX MPOOJIEM  PAMOHATBHOTO  MPUPOJOINONB30BAHUS,  TOIMOJHEHUS
SHEPTEeTUYECKUX PECYPCOB U COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OEepeXHOTO OTHOIIEHUS K TPUPOJE U CBOEMY 3J0POBbIO, a TaKkKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHUH JUIS TPUHATHS TPAMOTHBIX PEHNICHHH B CHUTYaIHSX,
CBSI3aHHBIX C XHMHYCCKUMU SIBJICHHUSIMH.

B ydueOHOM mutane cpemHero oOmiero oOpa3oBaHHS MpPeaMeT «XHUMHS» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeAMETHOM 001acTh «ECTeCTBEHHO-HAayYHBIE TTPEIMETHI».

OO6miee ynciI0 9acoB, OTBEAEHHBIX JIJISI M3YYCHHsS] XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obrmiero obpazoBanus, coctaBiser 68 yacos: B 10 kimacce — 34 waca (1 gac B Henenio), B 11 kiacce
— 34 ygaca (1 4ac B Hezeno).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pE3ylbTaTaM OCBOCHHUS OOYYArOIIUMUCS
nporpamMMm cpeaHero oOmiero oOpa3oBaHUs (JMYHOCTHBIM, METANpPEAMETHBIM U IMPEIMETHBIM).
HayuHo-meTonn4eckoll OCHOBOH [yl pa3paOOTKM IUIAHMPYEMBIX pPE3yJlbTaTOB OCBOECHHUS
IPOTrpaMM CpeHEro o0IIero 00pa3oBaHuUs SIBJISETCS CUCTEMHO-AESITEILHOCTHBIN MTOAXO/.

B coOTBETCTBMM C CHUCTEMHO-IESTEIBHOCTHBIM II0AXO0JOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yabTaTOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEAHEr0 0011ero 00pa30BaHMsl BbIICIIECHbI
CJIELYIOINE COCTABIIAIOLIUE!

0CO3HaHME 00YYarOIMMUCS POCCUICKON TpaykAaHCKON UIEHTUYHOCTH — FTOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIILHOCTH M CAMOOIIPEEIICHUIO; HATUune
MOTHUBAILIMH K OOYUECHHIO;

1[eJICHAIIPaBJIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUH TMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEH W HCTOPUYECKUX TpaauLui 0a30BOW HAayKM XMMHM; FOTOBHOCTh U CIIOCOOHOCTH
o0yyaroIuxcss pPyKOBOJCTBOBAaTbCSI B  CBOEH  JIEATEIIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMM, [PUCYLIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOrOo O0pa30BaHUS; HAIUYHE
IIPABOCO3HAHUS 3KOJIOTMYECKON KYIbTYPbl U CHOCOOHOCTH CTABUTH LIETH U
CTPOMTb JKU3HEHHBIC IIJIaHbI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOEHUS MpeAMETa « XUMHUS» TOCTUTAKOTCS B €JUHCTBE yueOHOU
U BOCIIUTATEJIbHOW JEATEIbHOCTU B COOTBETCTBUM C T'YMaHHUCTHUECKHMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM U HJ€aJlaMUd POCCHUMCKOr0 TI'pa)<IaHCKOro OOIIecTBa,
INPUHATHIMU B OOIIECTBE HOPMaMHU U MpPABWJIAMHU TOBEJEHUS, CIOCOOCTBYIOIIMMHU IpolieccamMm
CaMOII03HaHUsl, CAMOPA3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH 00YYarOIINXCSl.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHs» OTpaXaroT c(HhOpMHUPOBAHHOCTh
OTIbITa O3HABATEJILHOM U MPAKTUYECKON IEATEIbHOCTH 00Y4aIOIINXCS 110 PeaTnu3alii NPUHATHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCHHMTAHHUS: OCO3HAHHUS OOYYalOIIMMUCS CBOUX KOHCTHUTYLHMOHHBIX

IIPaB U 00513aHHOCTEN, YBaXKEHHUS K
3aKOHY M NPaBOMNOPSAKY; IPEICTABICHNUS O COLMAIBHBIX HOPMAxX M MpaBUiIaxX MEXINYHOCTHBIX

OTHOILLIEHUH B
KOJIJIEKTHBE; TOTOBHOCTU K COBMECTHOW TBOPYECKOH NEATEIBHOCTH MpPU CO3JaHUM Y4EOHBIX

MIPOEKTOB,
pelieHnn y4eOHBIX M TI03HABaTENbHBIX 3a/a4, BBIIOJHEHHUH XMMHMUYECKHUX HKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI IPYTUX
IIpU aHaJIM3€ PA3IMYHBIX BUIOB Y4E€OHOW AESATETBbHOCTH; 2) MATPHOTHYECKOI0 BOCIHTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON
XUMHH; YBaKEHHUS K MPOLECCY TBOpYECTBA B 0OJACTH TEOPUM U MPAKTUYECKOTO NMPUMEHEHHS
XMMHHU, OCO3HAHHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh Pe3yibTaT JIUTEIbHBIX HAOIIOJCHUH,
KPOMOT/IMBBIX JKCHEPUMEHTAIbHBIX ITOMCKOB, MOCTOSIHHOIO TpyJda YYEHBIX M TPAaKTHKOB;
MHTEpPECA U MO3HABATEIbHBIX MOTHBOB B IIOJIyYEHUH U MOCIIEIYIOIIEM aHAIN3E
uH(pOpMAILIUU O EPEAOBBIX JOCTHKEHUIX COBPEMEHHON OT€UEeCTBEHHON XuMHM; 3)

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:



HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;
CIIOCOOHOCTH OILIEHMBATh CUTYaIlUU, CBSA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMU, ¥ TIPUHUMATh

OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha MOPAJIBLHO-HPAaBCTBCHHBIC HOPMBI M IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAECHUE U IMOCTYIIKU CBOUX TOBAPHUILEH C MO3ULIUI

HPaBCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUN ATHUX TMOCTYNKOB; 4)
(opMupoBaHus KYJLTYPHI 310POBbsI: IOHUMAHUS IICHHOCTEH 3/J0POBOTO U O€3011aCHOTO
oOpasa KU3HHU, HeOOXOTUMOCTH

OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U TICHUXHYECKOMY 3JI0POBBIO;
COOJTFOICHHS TIPaBUIT 0€30TIACHOTO 00paIleHus C BEIIECTBAMU B OBITY, TIOBCETHEBHOM

KU3HU U B TPYAOBOM JAESATEIBHOCTU;, MOHUMAHMS LEHHOCTH MPAaBUJ WHIUBUAYAIHHOTO U
KOJIJIEKTUBHOT'O 0€30I1aCHOTO

MOBEJICHUSI B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH; OCO3HAHUS MOCIIEICTBUM U
HETIPUATHS BPEIHBIX NMPUBBIYEK (YIIOTPEOICHUS aTKOT OIS,

HapKOTHUKOB, KypeHHs);

5) TpynoBoro BOCHHMTAHUSI: KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  y4eOHO-
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH,

OOIICCTBEHHO TOJIC3HON, TBOPUYCCKOW ¥ JPYTrUX BUAAX JEATCIBHOCTH, YCTAHOBKH HA aKTUBHOE
y4acTHE B PEHICHUH MMPAKTUYECKUX 3a/1a4 COI[HAIbHOM

HAMpaBIIEHHOCTH (B paMKax CBOEro KJacca, IIKOJbl); MHTepeca K MPaKTUYECKOMY H3YYCHHIO
npodeccuii pa3TUIHOTO POAa, B TOM YHUCIIE HA

OCHOBE NPHUMEHEHHUs MPEIMETHBIX 3HAHUN MO XMMHU; YBOKEHUSA K TPYAY, JIOASIM Tpylda U

pe3ysibTaTaM TPYJIOBOM JEATEIbHOCTH; TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY WMHIUBUAYaTbHOU

TpaekTopuu 00pa3zoBaHus, Oyayuiei mpodeccuu u pean3ai COOCTBEHHBIX KU3HEHHBIX TUIAHOB

C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHMM, HHTEPECOB M NOTPEOHOCTEM

o0miecTBa; 6) IKOJOrHYECKOro BOCHUTAHUSI: DKOJOTHUYECKH IIeIeCO00Pa3HOr0 OTHOUICHHS K

MPUPO/IE, KaK UCTOUHHUKY CYIIECTBOBAHUS

KU3HU Ha 3emiie; MOHUMAaHUS TJI00aJbHOrO XapakTepa 3KOJIOTUYECKUX MpoOiIeM, BIUSHUS
OKOHOMHNYCCKUX

MPOIIECCOB HAa COCTOSIHUE TPHUPOAHOM W COIMAIBHOW CpeAbl; OCO3HAHUS HEOOXOAMMOCTH
WCIIOIb30BAHUS IOCTUKEHUN XUMHH JIJIs1 PEILIEHHS] BOIIPOCOB

PalMOHAIBHOTO IMPUPOJONOIB30BAHNS; AKTUBHOIO HENPUATHSA ACUCTBUM, NMPUHOCSLIUNX BpEX

OKpYy’Karoleld MPUPOJHON cpele, YMEHUs MPOTHO3HPOBATh HEOIArONMpUATHBIE SKOJOTHYECKHE

MOCICACTBUA MNPECANIPUHUMACMBIX I[GflCTBI/Iﬁ U  OpcaoTBpamiatb HX; HaJIW4YUA Pa3sBUTOIO

9KOJIOTUYECKOT'O MBIILIEHHUS], SKOJIOTUYECKON KYJIbTYPhI, ONbITA ACSITEIBHOCTH SKOJOTUYECKON

HAITpaBJICHHOCTHU, YMCHUS PYKOBOACTBOBATHCA HMMH B H03HaBaTCJ'II>HOI71, KOMMYHHKaTHBHOﬁ n

COLIMAJIbHOW MPAKTHUKE, CHIOCOOHOCTH U YMEHUS aKTUBHO IPOTUBOCTOSITh UJI€0JIOTUH XeMO(pOOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKHM W OOIICCTBEHHON TNPAKTHUKH; MMOHMMAaHUS CICIU(PUKA XUMHUH KaK HAyKH,
oco3HaHusi €€ poiau B (POPMUPOBAHUHU pPAIMOHAIHHOTO HAYYHOTO MBIIIIEHUS, CO3IaHUN
IIEJIOCTHOTO TPEJCTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOIbI M YEJIOBEKa, B
MO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEM M peHIeHHH MpoOJeM COXpPaHEHUs MPUPOIHOTO
paBHOBeCHs; YOSKIEHHOCTA B 0COO0M 3HAUMMOCTHA XUMHUU ISl COBPEMEHHOM IIMBUIIM3AIINN: B €€
T'YMaHHCTUYECKON HANPaBICHHOCTH W BAXXHOW POJIM B CO3JaHUU HOBOHM 0a3bl MaTepHaIbHOMN
KYJIbTYpPbI, pEUICHUH TJI00aJIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOM, THIICBOH M JKOJIOTMYECKOH OC30MacHOCTH, B Pa3BUTHU MEIHUIIMHBI,
00eCIeYeHN N YCIIOBHH YCIIEIIHOTO TPY/Ia M KOJOTHUECKH KOM(MOPTHOMN KU3HU KaXKIOTO WieHa
o01ecTBa;

eCTeCTBeHHO-Hay‘-IHOI\/II l"paMOTHOCTI/I: IIOHUMAaHUS CYIHHOCTI/I METOO0B IIO3HAaHUA,
UCITIOJIb3YyEMBIX B €CTECTBCHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BATh MOJYYaeMbIe 3HAHUS IS



aHaJin3a U OOBSICHEHHUS SIBJICHUM OKPY)KAIOIIEro MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUIA,
YMEHHS JIeTIaTh 00OCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C LIEJBI0 IOJIYYEHUSI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh
XUMHYECKHUE 3HAHUSA JUIS PellieHus mpodiieM

B pCalIbHbIX JKU3HEHHBIX CUTYallUsX; MHTEpeca K MO3HAHWUIO U

HCCIIEI0BATENbCKOMN 1€ATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENpPEepHIBHOMY 00pa30BaHUIO M camM000pa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XUMUU B COOTBETCTBUU C JKMU3HEHHBIMHU
MOTPEOHOCTSAMU; MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iMuHbIX cepax mnpodeccuoHanbHON
NESTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS YYE€OHOro mpeaMera «XuMHsS» Ha YPOBHE
CpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIE U1 (HOPMHPOBAHHUS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIC
(MexXnpeaMeTHbIe) OOIIEHAYYHbIE TTOHSATHUS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA
U crienu(UKy METOJIOB MTO3HAHUS, UCIIOB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECTBO,
SHEpTHUs, SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIM (haKT, MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUs, UCCIIEIOBaHNE, HAOIOACHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC yueOHbIe nefcTBUs (mo3HaBaTenbHEIE, KOMMYHHUKATHBHBIC,
perynaTuBHble), obecrneuuBaionye ¢GopmMupoBaHue (QYHKIMOHANBHOM TIPaMOTHOCTH U
COIIMAIIBHOW ~ KOMIIETEHIIMM OOYyYaIOIIUXCS; CIOCOOHOCTh OOYy4YaloIMXCS HMCIOJIb30BaTh
OCBOGHHBIE MEKIUCIUILUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS W YHHUBEpcajbHble Yy4eOHbIE
JICHCTBUS B IO3HABATEILHON U COUMAIIBHON MPAKTUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJAJACHHE YHHUBEPCATbHBIMU y4EeOHBIMU
MM03HABATEIFHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Oejaaaenue YuuBEpcCaJdbHbBIMU yqeﬁm,an NMO3HABATEJbHbLIMHU IeHCTBUSIMMU

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:
CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTyaTH3UPOBATH IPOOIEMY, BCECTOPOHHE €&

paccMaTpuBaTth; OMNPEAENATh UM JCATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU MX

JIOCTHKEHMS,
COOTHOCHUTDB PE3YJIbTAThI ACATCIIBHOCTU C MOCTABJICHHBIMUA LCIAMMA,; UCITI0Jb30BaTh IMMIPHU OCBOCHUHN

3HaHUUN NPUEMBI JJOTUYECKOTO MBIIIEHUS — BBIACIATh
XapakTepHble TMPU3HAKKM TIOHATUH M YCTAaHABIMBATh MX B3aUMOCBA3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHS M5 OOBSCHEHUS OTIENbHBIX (AKTOB M SBJICHHI;, BBHIOMpATH
OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ; YCTaHAaBJIMBATb
MPUYUHHO-CIEACTBEHHbIE CBA3M MEXKIYy M3Y4aeMbIMH SIBICHUSMH; CTPOUTH JIOTUYECKHE
pacCyxKacHusd (I/IH}IyKTI/IBHI)IC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBISBJIITH 3aKOHOMCPHOCTH M
MPOTUBOPEUYUST B PAaCCMATPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBIBOJABI M 3aKIIOUCHUS;
MPUMEHSITH B MIPOIIECCE TTO3HAHUS, UCTIONL3YEMbIC B XMMHUH CHMBOJIHUYECKUE (3HAKOBBIC)
MOJIeNH, TPe0OPa30BBIBATH MOJICTBHBIC MPEICTABIICHUS — XUMUYECKUM 3HAK (CHMBOJ) 3JIEMEHTA,
XuMu4deckas (opMmyna, ypaBHEHHE XUMHYECKOW peaklud — TMpPH PElIeHUU Y4eOHBIX
IMO3HAaBAaTCIbHBIX U MIPAKTUYCCKUX 3a/a4, IPUMCHATH HA3BAHHBIC MOACIIBHBIC ITPEACTABICHUA 1JIA
BBIABJICHUSA XapPaKTCPHBIX IMPHU3HAKOB U3YYaCMbIX BCIICCTB 1 XUMUYCCKHUX peaKHHﬁ.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE JCHCTBHSA:



BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TO3HAHUS BEIIECTB U XUMUYECKUX peakiuil; GopMyInpoBaTh
LIEJIM U 33JJa41 UCCIIEI0OBaHMS, UCIIOJIb30BaTh [TOCTABIICHHBIE U
CaMOCTOSITENTFHO C(hOPMyITUPOBAHHBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
1 GOPMUPOBAHUS THIIOTE3bI 10 TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH; BIAIETh
HABbIKAMHU CAMOCTOSITEJILHOIO IJIAHUPOBAHUS M IPOBEIEHUS YUYEHUYECKHX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUS HAOIIOJaTh 32 XOJIOM MPOIlecca, CaMOCTOSTENbHO MPOrHO3UPOBATh
ero pes3ynbTar, (OPMYIHPOBATH OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO JIOCTOBEPHOCTH
pPE3yNIbTaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O TMPOJCIAHHOW padore;
MpPUOOpPETaTh OMBIT YYCHHUUYECKON MCCIEI0BATENbCKOM U MPOESKTHON NIEATEIBHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3TUYHBIX METO/IOB TIO3HAHHUS.
3) padora ¢ nngopmanmeii:
OpUEHTHPOBATHCS B pa3NMYHBIX ~ UCTOYHUKAX HHpOpMaUK (Hay4HO-MOMYJsIpHas
JUTepaTypa XMMHYECKOrO COJIEp)KaHus, CIIPABOYHbIE MOCOOHS, pecypcbl WuTepuera),
aHaATM3UPOBATh HH(OPMAIIHMIO PA3INYHBIX BUAOB U (HOPM IPEACTABICHNUS, KPUTHIECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE; (POPMYITUPOBATH 3aMIPOCH] U IPUMEHSTH Pa3TUYHbIE
METO/IbI [P MOUCKE U 0TOOpE
uHpopMaluy, HEOOXOIUMOW MJis BBINOJHEHUS Y4EeOHBIX 3a/Jad OMNPEAeNEHHOTO THIIA;
pUOOPETATH OMBIT MCIIOJIE30BAaHMS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
pa3IMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpaTh ONTHUMAIbHYIO  (hopmy
MpeCTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduku, AuarpamMmbl, TaOJIULIbI, PUCYHKU U IPYTHE); UCIOIb30BaTh HAYUHBIHN A3BIK B KAUECTBE
CpeacTBa MpH paboTe ¢ XUMUYecKoi nHpopMaIueit: MpUMEHATh MeXIIpeaMeTHbIe ((pusnueckue u
MaTeMaTHYeCKHE) 3HaKH U CUMBOJIBI, POpMYyJIbl, aO0OpeBHATYpbl, HOMEHKIIATYPY; UCIOJIB30BATh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISTHOCTH.

OBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYX/1aeMOW T€Mbl B XOJIe AMAIOra W/UIM TUCKYCCHUH,
BBICKA3bIBaTb HJIEH, q)OpMy.]'II/IpOBaTI) CBOM TPCAJIOKCHUA OTHOCHUTCIBHO  BBIITOJIHCHUA
IIPEI0KEHHON 3a1a4y; BEICTYIIATh C IPE3EHTALMEN PE3YJITaTOB I03HABATEILHOM JAESITEIHOCTH,
IMOJIYYCHHBIX CAMOCTOATCIIBHO UJIM COBMECTHO CO CBCPCTHUKAMU ITPU BBIITOJIHEHUN XUMHUYCCKOI'O
IKCIIEPUMEHTA, TPAKTUYECKONH padOThl MO WCCIEIOBAHUIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanu3anu y4eOHOro npoekTta U (OpMyIupoBaTh BBIBOABI MO pe3ylbTaTaM MPOBEIEHHBIX
HCCIIEIOBaHUM MyTEM COTJIACOBAHMS MTO3ULIUN B X0/ 00CYX/I€HNUS U 0OMEHA MHEHUSIMH.

Oejaaaenue YHUBEPCAJIbHBIMUA PEryJISITUBHBIMU JeHCTBUSIMMU

CaMOCTOSITEJIPHO IUIAHUPOBATH M OCYLIECTBJIATH CBOIO IO3HABATEIBHYIO JAEATEIbHOCTb,
onpezaenss €€ UeNU U 3a/ayl, KOHTPOJIUPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
Ipe/yUlaraeMblii allTOPUTM JEHCTBHIM MPH BBIMOJHEHUHM Y4eOHBIX M HCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPEeKTUBHBINA CIOCO0 UX pEelIeHUs ¢ yYETOM MOJyYeHUs! HOBBIX 3HAHUH O
BELIECTBAX M XMMHUYECKHX PEAKLMSX; OCYLIECTBIIATh CAMOKOHTPOJb CBOEH NEATEIbHOCTH Ha
OCHOBE CaMOaHaJIN3a U

CaMOOLICHKHU.



INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKOI COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa, POJIM XUMHUU B MO3HAHUU SABIICHUN NMPUPOABI, B (HOPMUPOBAHUM MBILUICHUS U
KYJIbTYPbl JINYHOCTH, €€ (YHKIMOHAIBHON TIpPaMOTHOCTH, HEOOXOAMMOW ISl pEUICHUS
MPAKTUYECKUX 3a7ad U SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
IIPUPOJHOM  Cpele; BIAJACHUE CUCTEMOM XHMMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTMOJIAralolue MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, 3JEKTpPOHHas 000J04YKa aroma,
MOJIEKYJa, BaJIEGHTHOCTh, AJIEKTPOOTPHUIATEIbHOCTh, XUMHUECKas CBs3b, CTPYKTypHas (opmyra
(pa3BépHyTas ¥ COKpam¢HHast), MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YIIIEPOIHBIN CKEIET,
GyHKIIMOHATbHAS TPYyNNa, paguKal, W30MEpUs, H30MEpbl, TOMOJIOTUYECKUI psiA, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOAEpKAllUe COEAUHEHUs, MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUH M 3aKOHBI (TEOpUs CTPOCHUSI OPraHUYECKUX
BeuiectB A. M. DbyriepoBa, 3akoH COXpaHEHHMS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHMS, JEKAILIUE B OCHOBE IOHUMAaHMS
MPUYUHHOCTUA M CUCTEMHOCTH XUMUYECKHUX SBJICHHM, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30IaCHOM HCIOJIB30BAHUN BAKHEHIIINX OPraHMYECKUX BEHIECTB B OBITY
U TIPAKTHYECKOH JIeATENbHOCTH YeloBeKa; C(hOPMUPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHbIC
IIPU3HAKU MTOHATHH, YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME TOHATHUS
IIpU  ONMCAaHUU COCTaBa, CTPOCHHMS W  MPEBpAlICHUN  OpPraHUYECKUX  COCAUMHEHUM;
c(OPMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIEHHO) POPMYIT OpPraHMUECKUX BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKILIM, U3rOTaBIUBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BELECTB IS
WJUTIOCTPAIIMM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS; CPOPMUPOBAHHOCTh YMEHUM
YCTaHaBIIMBATh PUHAJIEKHOCTh U3YUEHHBIX OPTaHUUECKUX BELECTB 110 UX COCTABY U CTPOCHUIO
K OIpeaesIEHHOMY KiacCy/Tpylne COeAMHEHUH (YrieBoJopO/bl, KMCIOPO U a30TCOAEpIKaIline
COEJIMHEHMS], BBICOKOMOJIEKYJSIPHbIE COECIUHEHMs), JaBaTh UM Ha3BaHUS IO CHUCTEMaTHYECKOM
nomenknarype (IUPAC), a Takxke npuBOAUTH TPUBUAIIbHBIE HA3BAaHUS OTJEIbHBIX OPraHHUYECKUX
BEUIECTB (STWJIEH, NPOIMWIEH, aleTWIEH, 3TUJIEHTJIUKOJb, TJIMUEPUH, (eHoJ, (opMaibaeru,
alleTaNbJETN],, MypaBbUHAsl KHUCJIOTA, YKCYCHas KHCIIOTA, OJEMHOBas KHUCIIOTA, CTEApUHOBAs
KHMCIIOTa, TJIOKO03a, (pPYyKTO3a, Kpaxmals, LeJUI0i03a, TIUIUH); cHOPMHUPOBAHHOCTh YMEHUS
OTIpEAEIATh BUbl XUMUUYECKOM CBSI3U B OPraHUUYECKUX
COeMHEHUSAX (OJUHApHBIE W KpaTHbIE); CHOPMUPOBAHHOCTh YMEHHS NMPUMEHSTH MOJOKEHUS
TEOPUM CTPOEHMs opraHuueckux BemiecTB A. M. byrnepoBa /s oObsICHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT HUX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHUs Macchl BEIIECTB;
c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE M XUMHUYECKHUE
CBOWCTBA TUITUYHBIX MPEICTaBUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, TIPOTHJICH, alleTuiIeH, OyramueH-1,3, metunOyraaueH-1,3, OGeH30J, METaHOJ, TaHOI,
STUJICHIJIMKOJb, TIULIEPHH, (GEHOI, alleTalIbJeTH1, MypaBbUHAs M YKCYCHAsl KUCJIOTHI, TJIIOK03a,
Kpaxmall, LIeJUII0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEX]Y
HUMH YPaBHEHUSIMHM COOTBETCTBYIOLIMX XMMHUECKHUX PEAKIUI C UCIIOJIB30BAHUEM CTPYKTYPHBIX
dbopMyI; cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YTJIEBOJOPOJHOTO ChIPbS
(HedTb, TPUPOIHBIA Ta3, yroijb), CHOCOOBI MX MEepepadOTKH M MPAKTHUECKOE MPUMEHEHHE
MIPOAYKTOB nepepaboTku; chopMHUPOBAHHOCTh YMEHHUH MPOBOAUTEH BBIYUCIECHHS 0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA WJIM MPOAYKTAa PEaKIHUU IO



U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY  OJHOTO n3 HCXOIHBIX
BEIIECTB MJIM MPOAYKTOB PEaKLuH); cOpMUPOBAaHHOCTh YMEHUH BIaJIETh CUCTEMOM 3HAHUIA
00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMS, HCIIOIb3YEMbIX B XUMHUU MPH U3yYCHUH BEIICCTB U
XUMUYECKUX SIBIECHUH (HaOnroieHue, MU3MEpeHHe, HKCIEPUMEHT, MOJICJINPOBaHHUE),
UCIIOJIB30BAaTh CUCTEMHBIC XMMUYECKUE 3HAHUS JIUIS IPUHATUS PELIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U HUX IPUMEHEHHEM; C(HOPMHUPOBAHHOCTH
YMEHUH coOMIofaTh TMpaBUja TOJB30BAHUS XMMHUYECKOH TMOCYIOM H  J1aOOpaTOpHBIM
00opyZ0BaHUEM, a TAaKXKe IPaBUiIa 0OpaIleHHs C BEIleCTBAMHM B COOTBETCTBUU C UHCTPYKLUAMHU
I10 BBIIIOJIHEHHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB; C(POPMUPOBAHHOCTh YMEHHH MJIaHUPOBATh
U BBIIOJHATh XUMHUYECKMI JKCIEPUMEHT (IPEBPALLEHUS OpPraHUYECKUX BEILECTB IpU
HarpeBaHuM, I[IOJIyYeHUE OTWICHA M HU3YYEHHE €ro CBOMCTB, KA4€CTBEHHBIC PEaKLUUU
OpPraHUYECKUX BEIIECTB, JI€HATypalys OCIKOB NMPH HArpEeBaHHH, IIBETHHIC PEaKLUUU OCIKOB) B
COOTBETCTBUM C IPAaBWJIAMU TEXHUKU O€30MaCHOCTH MpU OOpaLIeHUHM C BELIECTBAMU U
71a00paTOPHBIM 000PYAOBAaHUEM, NPEACTABIATH PE3YJIbTaThl XUMHUYECKOIO SKCIEpPHUMEHTa B
¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOUIMX PEAKIHMHA U (POPMYIHUPOBATH BHIBOABI HA OCHOBE
3TUX pe3yJbTaTOB; CHOPMHPOBAHHOCTH YMEHMH KPUTUYECKM AaHAIU3UPOBATh XMMHUYECKYIO
uH(pOpMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX UCTOYHHKOB (CpencTBa MaccoBoil nHpopMmarmu, MIHTepHET U Apyrux);
cpOpMUPOBAHHOCTH YMEHUI COOIIOATh MTPABUIIA IKOJIOTUYECKH 1IETIECO00PA3HOT0 MOBEACHNUS B
OBITY M TPYAOBOM JESATEIBHOCTH B LEJIAX COXPAHEHUS CBOETrO 3/J0pOBbS M OKpY)KaroLIeH
IIPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTH BO3/IEHCTBUS HA JKUBBIE OPTaHM3MBI ONPEIEIEHHBIX
OpPraHUYeCKUX BEIIEeCTB, MOHUMAas cMblica nokazatens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUs W MNPEJOTBPAILCHHUS HMX BPEIHOIO BO3ACUCTBUS HA OPraHU3M 4YeEJIOBEKa; UL
00yyYaroImuxcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS: YMEHHE IPUMEHSTh
3HaHHUA 00 OCHOBHBIX JOCTYNHBIX METOJAaX IMO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN; UId
CJIEIBIX U CJIA00BUIAIMX 00yUaIOIIKUXCsl: YMEHUE HCII0JIb30BaTh Pelibe(hHO-TOUEUHYIO

cucremy obo3nauenuii JI. bpaitns s 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:
c(OPMHPOBAHHOCTD MPEACTABICHUI: O XUMHUYECKOM COCTaBIISIIONIEH €CTECTBEHHO-
Hay4YHON KapTHHBI MHUpPA, POJIM XMMHUU B IO3HAHWUU SIBIEHUM HpUPOAbI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIbHOM TIpaMOTHOCTH, HEOOXOAMMOM IS
pelLeH sl MPaKTUYECKUX 33124 U HKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO
U TPUPOAHOW Cpene; BIAJECHHE CHUCTEMOM XHWMHMYECKMX 3HAHMM, KOTOpas BKIKOYAET:
OCHOBOIIOJIAraloNINe MOHATHA (XMMHUYECKHH 3JIEMEHT, aToM, U30TOMN, S-, p-, d- 3JEKTPOHHBIE
opbuTamu  aTOMOB, HWOH,  MOJIEKyJa, MOJb, MOJSIpHBIH  O00BEM,  BaJEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas CBs3b (KOBaJEHTHas, HOHHaf,
MeTaJuIn4YecKas, BOJOPOIHAS ), KpUCTAIIIMUECKas pemeéTkKa, TUIBl XUMHYECKUX
peakuui, pacTBop, AJIEKTPOJIUTHI, HEAJIEKTPOJINTHI, ANEKTPOIUTHYECKAS
JUCCOLALUs, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pPEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUU )51 3aKOHBI (Teopust JIEKTPOJIUTUYECKON
JUCCOLMANUH, [IEPUOANYECKUI 3akoH /. N. Menpeneesa, 3aKOH
COXpaHEHUs1 MacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS JHEPIUH IIPU XUMUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHWMHH, MHPOBO33PEHUYECKUE 3HAHUA,
JeXalue B OCHOBE IIOHMMAaHWS IPUYUHHOCTM M CUCTEMHOCTH XUMHYECKHMX SIBIICHUH,
(dakToNornuecKrue CBeJIEHUsI O CBOICTBaX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIOIb30BAaHUU



BXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW EATEIBHOCTH YEJIOBEKa;
c(hOpPMUPOBAHHOCTh YMEHUI BBISBISTh XapaKTEPHbIC MPU3HAKA MOHATUN, YCTAaHABIMBATH WX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TOHATUS TMPU ONUCAHUM HEOPTaHUYECKUX
BEUIECTB M UX INpeBpalleHuii; cHOpMHPOBAHHOCTh YMEHHH HCMIOIb30BaTh XHUMHUYECKYIO
CUMBOJIMKY JUII COCTaBlieHUs (OPMYyNl BEIIECTB M YPAaBHCHHH XUMHUYECKHX PEaKIUil,
cuctematudyeckyro HoMmeHknarypy (IUPAC) wu TpuBHManbHBlE Ha3BaHUS  OTACIIBHBIX
HEOPraHUYECKHUX BEUIECTB (yrapHbI ra3, yrieKuciblil ra3, aMMuak, raiméHasi U3BeCTb, HeraméHas
U3BECTb, MUTHEBASI COJIA, TUPUT U APYyrue); chOpMUPOBAHHOCTh YMEHUM OIPEIEsTh BaJICHTHOCTh
U CTENEHb OKHUCIEHHUS XMMHYECKHX 3JIEMEHTOB B COEIUMHEHHUSAX pa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBaJCHTHAsl, MOHHAs, METAINIMYECKas, BOJOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTAIJIMYECKON pPEIIETKH KOHKPETHOrO BellecTBa (aroMHasi, MOJEKYyJspHasi, HOHHAasi,
MeTaJUIMuecKas), XapakTep CpeAbl B BOJHBIX pAacTBOPAX HEOPraHUYECKUX COCAMHEHUN;
c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBY K ONpENEIIEHHOMY KiacCy/TpymIme COeIWHEHUI (IpOCThie BEIIeCTBA — METAJIbl U
HEMETAJIbl,  OKCHJBI,  OCHOBAHWS,  KHCIOTBI, aM(OTEepHbIE  THIPOKCHIbI,  COJIN);

c(hOpMUPOBAHHOCTH YMEHHH PacKpbIBaTh  CMBICH MEPUOIUYECKOTO 3aKOHA
. . MenneneeBa u JIEMOHCTPUPOBATh  €r0  CHUCTEMATH3UPYIOLLYIO,
OOBSCHUTENIBHYI0 U MPOTHOCTUYECKYI0 (PyHKIMU; CHOPMUPOBAHHOCTD YMEHHUH
XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XHMMHYECKUX dJeMeHTOB |4

nepuonoB Ilepuoguyeckon cucreMsl xumuyeckux snemeHToB JI. M. MeHnneneeBa, ucnonb3ys
HOHATUS  «S-, P-, d-2JIEKTPOHHBIE OpPOMUTAIM», «IHEPreTUUYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COSAMHEHMH 110 MepuoiaM u
rpynmnam [lepuoauueckoi cucTeMbl XMMUYECKHX 371€MEeHTOB /1.
N. Menpeneesa; chopMHUpOBaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATh) OOIINE XUMUUYECKUE
CBOWCTBA HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIAcCOB, IOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJIy HEOPraHWYeCKMMU BELIECTBAMH C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIINX XHWMHYECKUX peaKIuii; cHOpMHUPOBAHHOCTH YMEHHs KIacCH(PHUIIPOBATH
XMMUYECKHE PEAKLIMU MO PA3JIMYHbIM MpHU3HAKaM (YMCIY U COCTaBYy PEarupyroluX BelIECTB,
TEIIOBOMYy 3(PQeKTy peakiyy, W3MEHEHHIO CTEICHEH OKHCICHHS 3JeMEHTOB, OOpaTHMOCTH
peaKIMy, yJacTUIO KaTalln3aTopa); ChOPMUPOBAHHOCTh YMEHHUH COCTABIATh YPAaBHEHUS PeaKIUi
Pa3IMYHBIX TUIIOB, MOJIHBIE M COKPALEHHBIE YPAaBHEHMsI PEAKIM MOHHOrO OOMEHa, y4WThIBast
YCIIOBUS, NPU KOTOPBIX 3TH pEeaKlUu UIAYT 10 KOHLA; chOpMHPOBAHHOCTh YMEHHI MPOBOAMTH
peakuuy, MOATBEP)KIAIOIINE KAUYECTBEHHBIM COCTaB pPa3jIMYHBIX HEOPTaHWYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;  CHOPMHPOBAHHOCTb ~ YMEHMH  pacKpblBaThb  CYIIHOCTb  OKHCIIUTENIBHO-
BOCCTAaHOBUTEIbHBIX
peaKIMii MOCPeACTBOM COCTABJIEHUS JIEKTPOHHOIO OanaHca 3THX peakuuit; copMUpPOBAaHHOCTD
YMEHHM OOBACHATH 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOW PEaKIUH OT pa3iNyYHbIX (aKTOpPOB;
XapakTep CMELICHHMsI XMMHMUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3ICHCTBUS
(mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUYECKUE TIPOLIECCHI, JIEIKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TOJIYYeHHUs] CEpHOM KHCIOThI, aMMHakKa, a Takke Cc(HOpPMHUPOBAHHOCTh
npeJcTaBIeHU 00 OOLIMX HAyYHBIX MPUHLUUIAX M HKOJOTMUYECKUX IMPOoOIeMax XMMUYECKOTO
MIPOM3BO/JICTBA; CHOPMUPOBAHHOCTH YMEHUN MPOBOIUTH BHIYMCIEHUS C UCIIOJIb30BAHUEM MTOHATHUS
«MaccoBasi JI0Js BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B NpPU XUMHYECKHX
peaxnusx, Macchl BelecTBa Uil 00bEMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce HIIN
00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIECTB, TEIJIOBOTO 3P deKTa peakliuu Ha OCHOBE
3aKOHOB COXPAHEHHUsI MAaCChl BELIECTB, IPEBPAILEHHUS U COXPAHEHUS YHEPTIUn; CHOPMUPOBAHHOCTD
yMEHHM coOirofaTh MpaBHiia [OJb30BAHUS XUMHYECKOM TMOCyaol U J1abopaTopHBIM
000pyZI0BaHUEM, a TAaKXKe MpaBUiIa 0OpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKLUSAMHU



IO BBIMOJIHEHUIO JTA00PATOPHBIX XUMUUECKHX OMNBITOB; C(HOPMUPOBAHHOCTH YMEHUI MJIAaHUPOBATH
U BBINOJHATh XUMUYECKUN SKCHEPUMEHT (pa3ioKeHHE IMEPOKCHIA BOJIOpOAa B MPUCYTCTBUHU
KaTaJln3aTopa, OIPEIEICHUE CpeIbl PACTBOPOB BELIECTB C IIOMOLIBIO YHUBEPCAIbHOTO
WHMKATOpa, BIUSHUE PA3IUYHbIX (DAaKTOPOB Ha CKOPOCTh XHMHUYECKOM peakIuH, peaKiuu
MOHHOTO 00MEHa, Ka4eCTBEHHBIC PEAKIINH Ha CyIb(haT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH
aMMOHHS, pelIeHHEe HKCIEPUMEHTAIbHBIX 3a7ad 1no temam «Metamnsl» U «Hemeramib») B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKHA O€30MacHOCTH MpU OOpaAIlICeHUHd C BEIICCTBAMU H
1abopaTopHBIM 00OpYAOBaHUEM, NIPEACTABIATH PE3YIbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B
dbopMe 3amucH ypaBHEHUIN COOTBETCTBYIOIIMX peakiuil U (OpMYIHPOBATH BBHIBOJABI Ha OCHOBE
3TUX PE3yJIbTaTOB; CPOPMUPOBAHHOCTh YMECHHH KPUTHUYECKH aHAJIM3UPOBATH XHMHUYECKYIO
nH(pOpMALIMIO, TOJIyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOM KOMMYHHUKAIIHUH,
WNuteprer u apyrux); cHOpMHPOBAHHOCTH YMEHUH COONIOIATh MpaBWIa 3KOJOTHYCCKU
1e1eco00pa3Horo MOBEACHUS B OBITY M TPYJOBOW AESTEIBLHOCTU B LIENSAX COXPAHEHHs] CBOETO
3I0POBbSl M OKPYKArOUIEH MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3JEUCTBUS Ha JKUBbBIC
OpraHu3Mbl ONPEIEIEHHBIX BEIIECTB, MOHUMas cMbIch nokasarens [1/IK, noscHaTe Ha nmpumepax
CHOCOObI YMEHbILICHUS U IPEIOTBPAILIEHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTraHU3M YeJIOBEKa; JIJIs
00yJaromuXxcsi ¢ OrpaHNYECHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI: YMEHUE TIPUMEHSTh

3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHMS BEIECTB M XMUMHUYECKUX SIBICHUM; IS

CIICIIBIX U CJIA00BUIAIINX 00YUYAIOMIUXCSI: YMEHUE HCIIOJIb30BaTh PElIbe(hHO-TOYCUHYIO

cucremy obo3Hauenuii JI. bpaitis muist 3anvucu XuMuIecKux Gopmy.

COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUA



TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opraHM4eckor XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAYCHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTEepUaiOB. Teopus CTpOeHUsI OpraHndeckux coenrHenuii A. M. bytieposa,
e€ ocHOBHbIE TMosokeHUs. CTpyKTypHbIe (OpPMYJBl OpraHMYECKHX BellecTB. [omosorus,
n3oMmepus. XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIC U KPATHBIE CBSI3H.

[Ipencrasienue o Kiaccu(UKAMKA OPraHUIECKUX BemecTB. HoMeHKIIaTypa opraHu4ecKux
COEIMHEHUH (CUCTEMaTHYeCKas ) U TPUBUAIbHbIC Ha3BaHUS BaXXHEHIITNX IIPEJICTABUTEIICH KIIACCOB
OpPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U UX MNPEBPALIECHUN: O3HAKOMJIEHUE C
o0Opa3aMi OpraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYIT

OpPraHUYECKUX BEIIECTB, HAOIIOACHWE W ONUCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB IO
IIPEBPALICHUIO OPIraHUYECKUX BELECTB PU HArpeBaHUU (IJ1aBJiIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, IOMOJOTHYECKMH psA. Meran M 3TaH — IpocCTeuIne
IIPEJCTaBUTEIIN AJIKAHOB: (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (PEAKIIMU 3aMELLEHNUS U TOPEHUsT),
HaXO0XJECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH Psil. DTUIEH U MPOIWIEH — MPOCTENIINe
MPEJCTaBUTENIN AJKEHOB: (DM3MYECKHE M XHUMHYECKHE CBOWCTBA (PEaKIMU TUAPUPOBAHHSA,
raJIor€HUPOBAHUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3aLlin), IOJIyY€HNUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBOMCTBa (peakuus noauMepusanun). [lomyyeHre CHHTETUYECKOr0 KayduyKa U Pe3UHBI.

AJKHWHBI: COCTaB M1 0COOEHHOCTH CTPOSHHSI, TOMOJIOTHYECKUH Psill. AIIETHUIICH — IPOCTEHIINIA
MPEJCTaBUTENIb aKWHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHYECKHE CBOWMCTBA (pEaKiuu
TUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATAIIH, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocras, cTpoeHue, (U3NYECKME U XMMHUYECKHE CBOICTBa (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAHHUS), MOJIY4YEHUE U HpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue c8oUCMea (peakyuu 2ai02eHUPOSaHUs U HUMPOBAHUs), NOJyUeHUe U
npumernenue. ToxkcuyHOCTh apeHOB. ['eHeTmyeckas CBsI3b MEXKIy  YIJIEBOJOPOJAMHU,
MIPUHAUJIEKANIMMU K Pa3IUYHBIM KJIacCaM.

[TpupoaHble UCTOYHHUKH YIIIeBOAOPOAOB. [IpuponHblii ra3 U MonmyTHbIE HE(TAHBIE Ta3bl.
Hed1s u e€ npoucxoxaenue. CriocoOs! nepepaboTku HEPTU: MEPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTaJuTHuueckuil), mnuposnus. IlpoaykTel mnepepaboTku HEPTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosb ¥ MPOIYKThI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YYEHUS BEUIECTB M WX NPEBPAIECHUI: O3HAKOMJICHHE C
o0pa3laMu IjIacTMacc, KaydykoB U pe3uHbl, koekinuu «Hedte» n «Yromnb», MonenupoBanue
MOJIEKYJI YIJIEBOAOPOJOB U TalOT€HONPOU3BOJIHBIX, IPOBEJIECHUE NPAKTHYECKON palboThI:

MOJYYECHUE ITUJIEHA U U3YUYECHHUE €r0 CBOMCTB.

Pacuérnple 3amaun.

Boluncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuud (Macchl, 00bEMa, KOIHUYECTBa
MCXOJTHOTO BEIIECTBA WJIH MPOJIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOITHMUECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxauye oprannyeckne coeinHeHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpOeHHE, (u3nuecKkue u
XMMHUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMH METaJUIaMM, TajoreHOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHue. BogopoiHbie CBSA3M MEXy MOJEKyJlIaMu cupToB. JlelicTBHE MeTaHoJa U 3TaHoJIa
Ha OpPTraHH3M YeJOBeKa.



MHoOroatoMHble CHUPTHL. ODTWICHIVIMKOIb U TIUIEPUH: CTPOCHHE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO MIETOUYHBIMU METAJUIAMU, KaueCTBEHHAs PeaKius Ha
MHOTI0aTOMHbIE cnupThl). [leficTBue Ha opraHu3M 4eioBeka. [IpumMeHeHue riaunepuHa u
ITUJICHTJIUKOJIA.

@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3MUYECKHe U XUMUYECKHEe CBOMCTBA. TOKCUYHOCTH (peHoa.
[Ipumenenue denomna.

Anpaeruabl U xemowusi. DopmanbAerui, aleTaabAeruil: CTpoeHue, ¢Gu3NYecKue u
XUMHUYECKHE CBONCTBA (PEaKLUU OKHUCIEHHS M BOCCTAHOBJIEHMS, KauE€CTBEHHBIE pEaKIIMH),
IIOJIyYEHUE U IIPUMEHEHUE.

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAasi KUCIOTHI:
CTpoeHue, pu3nvecKre 1 XUMUYECKUe CBOICTBa (CBOMCTBA, OOIIHe 7S KJlacca KUCIIOT, PeaKIus
sTepudukanyu), MoiydeHne U mnpuMeHeHwe. CTeapuHOBass W OJICMHOBAs KHCIOTHI Kak
MPEJCTABUTENN BBICHINX KapOOHOBBIX KMCIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIEe ACUCTBUE.

Crnoxxuble 3¢Upbl Kak MPOU3BOAHbBIE KApOOHOBBIX KHUCIOT. ['MApONH3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. buosnornueckas poiab )KUPOB.

VYTraeBosl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, U- U MOJIMcaxapusl). [ mroko3a —
MPOCTEUIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHUSI MOJICKYINbI, (PU3MUYECKHE U XMMHUYECKHE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcuaom meau(Il), okucienne aMMuadHbIM pacTBOPOM OKCHIA
cepedpa(l), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bI), HAaXOXACHUE B MPHUPOJE, NPHUMEHEHUE,
6uonorudeckas poib. GotocunTes. PpyKTO3a KAaK U30MEP IIIFOKO3BL.

Kpaxman u nemnono3a kak npupojHblie noiaumepbl. CTpoeHne Kpaxmana U LEJUII0JIO3bI.
duznyeckue 1 XMMHUYECKHUE CBOIMCTBA KpaxMmaia (TUIpojIn3, KaUeCTBEHHAs peaKklus ¢ HOJOM).

OKCIEPUMEHTAIbHBIE METO/Ibl M3YYEHMs] BEIIECTB M WX NPEBPALICHUN: IMPOBEACHUE,

HaOJII0ZICHUe W ONHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KAYeCTBEHHBIE
peaKkIMy OJHOATOMHBIX CHHMPTOB (OKMCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue rmuepuHa c¢ rujgpokcunom menu(ll)), ampaernnoB (okucieHue
aMMHaudHbIM pacTBopoM okcuza cepedpa(l) u ruapoxkcunom meau(Il), B3aumoneiicteue kpaxmana
C MOJIOM), POBEJICHUE PAKTUYECKON pabOTHI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1auu.

Bbluuciienuss 1o ypaBHEHMIO XHWMHYECKOM peakiuu (Maccbl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEUIECTBA WM MPOJIyKTa peaKkuy M0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

A3zoTconepikalniye OpraHn4eckie COeINHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuueckue coeinHeHus. Puznueckrue 1 XuMHUECKre

CBOMCTBAa aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buomornyeckoe 3HAYEHHE AMHUHOKHUCIIOT.
Ilentuaer.

benku kak NpHpPOJHBIE BBICOKOMOJIEKYJISIPHBIC COeAWHCHUS. [lepBUYHAS, BTOpHYHAS W
TpeTHUHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: TUAPONIH3, JCHATYpAalUs,
KaueCTBEHHBIC PEAKITNH Ha OCIKH.

DKCIEpUMEHTAIBHBIE METOALI M3VUEHHs] BEIISCTB M HMX IIPEBPAIlCHUIl: HaOIIONEeHUE U
OIMCaHWEe JCMOHCTPAIMOHHBIX OIBITOB: JeHATypalnus OCJKOB IpPW HArpeBaHWH, IIBETHHIC
peakmuu 6eIKOB.

BbicokomosekyIsipHbIe COeIUHEHUSA

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEIUHEHHM: MOHOMEp, IMOJHMEp,
CTPYKTYpPHOE 3BE€HO, CTEIIEHb ITOJIMMEPU3ALINH, CPEIHSAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJUKOHIECHC AL



OKCIIEpUMEHTAJILHBIC METO/bl M3YYEHUS BEUICCTB M MX NPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexXnpeaMETHBIE CBSI3HU.

Peanuzanus MeXIpeIMETHBIX CBS3€M IpU HM3Y4EHMM opraHuuyeckodl xumuu B 10 kiacce

OCYILECTBIISICTCS 4Yepe3 HMCIOJIb30BAHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IMOHSITUH, TaKk M
MOHSTHH, SBIISFOIINXCS] CHCTEMHBIMH /ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmmue ecTecTBEeHHO-HAYYHbIE IOHSTHUS: SIBICHHIE, HAYYHBIN (DaKT, TUIOTE34a, 3aKOH, TEOPHS,
aHaNIM3, CHUHTE3, KiIacCH(UKAIMA, MEePUOTUYHOCTh, HAOIIOJCHHE, HM3MEpEeHHEe, SKCIEPHMEHT,
MOJIETTHIPOBaHHUE.

®dusnKa: MaTepusi, SHEPrHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUIECKUN YPOBEHbD,
BEILIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NIECKUE BEIMYNHBI U €TMHUIBI HX
U3MEpEHUSI.

buonorus: knerka, opraHusM, O6uocepa, oOMEH BeleCTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (O€IKH, YIIIeBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadusi: MUHEPAJIBI, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOMIAEMBbIE, TOTIIMBO, PECYPCHI.

TexHomorus: MUIEBbIE TPOIYKTHI, OCHOBBI PAIlHOHAJIBHOTO MUTAHHS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEenaparhl, MaTepUallbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teoperuuyeckne 0CHOBbI XMMHH

XuMudeckuil sneMeHT. AToMm. Snpo arToma, H30TONBL. DIEKTPOHHAs 00O0JIOYKA.
DHepreTU4EeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- anmemenTsl. OcoOeHHOCTH
pacrmpeiesieHds JIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHPUTYpaIKs aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucreMa XuMHAYecKux dieMeHTtoB /J[. .
MenpneneeBa. CBsi3b TNEPUOIUYECKOTO 3akoHA © [leproanyueckoil CHUCTEMBbI XHMHYECKHX
anemenToB JI. V1. MeHnzeneeBa ¢ cCOBpeMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIICCTB
IO TpyMINaM U nepuogam. 3Haue€HUEe MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemniecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKON CBS3M (KOBAJIEHTHAs
HETIOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuThdeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOM
XUMHUYECKON CB3U (OOMEHHBIH W JOHOPHO-AaKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTD.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKucIeHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTBA BEIIECTB OT THIIA
KPHUCTAJUTMYECKON PEIIETKH.

[TonsTre 0 mucmepcHBIX cucTeMax. VICTHHHBIE M KOJIJIOWIHBIE pacTBOphI. MaccoBast 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHnueckux coequHeHnii. HoMeHkmaTypa HeopraHu4ecKux BEIIeCTB.
['eneTnveckas CBSI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIaCCaM.



Xumudeckas peakiusa. Krmaccudukanus XUMHUYECKHX PEaKIMid B HEOPTraHUYECKOH |
OpPraHMYEeCKON XUMHUHU. 3aKOH COXPaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMsS U MPEBPALCHUS
SHEPIUU MPU XUMHUECKUX PEAKIIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3MUYHBIX (akTopoB. OOpaTHMbIE peaKlnu.
Xumuueckoe paBHoBecue. (DakToOpbl, BIMSIOIMIME HAa COCTOSHUE XMMMUYECKOTO DPAaBHOBECHUS.
[Tpunmun Jle [latense.

DnexTponutuyeckas auccounanus. CuiibHble M cliadble 31eKTponuThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KHUCJIasi, HEUTpaJlbHas, I1€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIepUMEHTANIbHBIC METOJbl M3YYEHHUS] BEUIECTB U WX NPEBPAIICHUN: JEMOHCTpaLUs

tabmuy «Ilepuonnyeckas cucrema xumuueckux snemeHtoB Jl. M. MenneneeBa», usyueHue
MOJIENEN KPUCTAININYECKUX PEIIETOK, HAOII0ACHNE
U OIMCAaHHE JEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX OMBITOB (Pa3yIo’KEHHE MEPOKCUAA BOAOPOAA B
IPUCYTCTBUM  KaTalu3aTopa, OIPEIEICHUE CpENbl pPacTBOPOB BELIECTB C  IOMOIIbIO
YHUBEPCAJIbHOI'O MHAMKATOpA, PEeaKIU MOHHOIO OOMeHa), IPOBEIEHUE MPAKTUYECKON paboTh
«BnusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUUYECKON pPEeaKLum».

Pacuérnble 3anauu.

Pacuérel 10 ypaBHEHUAM XMMHUYECKUX PEAKLUH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,

pacy€Thl C UCTIOJIB30BAHUEM TTOHSATHS «MACCOBAs JIOJIS BEILIECTBAY.

Heopranuueckasi xumms

Hewmerannsl. [Tonoxxenne HemetaiioB B [lepuogudeckoil cucteMe XUMUUYECKHUX JIEMEHTOB
J. U. MenneneeBa U 0COOEHHOCTH CTpPOCHHS aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAIIOB.
AnnoTtponusi HEMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMUYECKHE CBOWCTBA BaXKHEHIIMX HEMETAJUIOB (TajloreHOB, cephl, azoTa, Qocdopa,
yriiepojia ¥ KPEMHHUS) U UX COCIMHEHUM (OKCHIO0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCJIMHECHHI).

[IpuMeHeHne Ba)KHEUILIUX HEMETANIOB U UX COCIUHEHUH.

Meraiunel. [lonoxenne merannos B [lepuoanueckon cucreMe XuMHUYECKUX 3J1eMeHTOB J1. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiicTBa MeTayuioB. CIiaBbl METAJIOB. DJIEKTPOXUMHUYECKUN psJ] HApPSKEHUN
METAJIOB.

XUMUYECKHE CBOWCTBA BAXKHEWIIUX METAIIOB (HATpUM, Kaluuid, KaibIMii, MarHui,
ATIOMHUHHM, IIUHK, XPOM, Kelle30, MeJlb) U UX COCTUHEHHIA.

O61ue cnocoObl Moxy4deHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIC METO/bl M3YYCHHUS] BEIIECTB W WX MPEBPAIICHUN: HU3YYCHHUE
KOJUIEKIIMH «MeTaslibl U CIIIaBbl», 00pa3I[0B HEMETAIIIOB, PEIICHHE IKCIIEPUMEHTANBHBIX 3a/1a4,

HaONO/IeHWe M OMHUCAaHHWE JEMOHCTPAIIMOHHBIX W JIaOOpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATFOMUHHUS C pACTBOPAMU KUCJIOT U IIE€JI0Yel, KaUeCTBEHHbIE PEAKIIUU Ha KaTHOHBI
METaJIIOB).

PacuéTHpic 3a1a4m.

Pacuérter maccrel BemecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJTMYECTBY BEIIECTBA, MAacce

WM 00bEMY OJTHOTO M3 YUAaCTBYIOLIMX B PEAKIMH BEIECTB, PacYEThl Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MIPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEUIECTB UMEET NpuMecH. XUMHS U )KU3Hb
Ponb xumuu B obecriedeHnH IKOJIOTUYECKOM, IHEPreTUYeCKO U MuIeBoi 0e30MacHOCTH,
pa3BUTUN MeAULMHBI. [ToHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIH.
[IpencraBnenus o0 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIIICHHOTO MOJIyYeHHs BaXKHEUIITHX
BEIIECTB.



UenoBek B MHpEe BEUIECTB M MaTepUalOB: Ba)KHEWIINE CTPOUTEIbHbIE MaTepHaIbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepamMHuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

Xumusi U 3]I0pOBbE YEJIOBEKAa: IMpaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparTosB,
MpaBmIa 0E30MACHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKHU3HH.

MesxnpeaMeTHbIE CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBsI3eH TPU U3yYE€HUH O0IIel M HEOPTraHMIEeCKOW XUMUH B 11

KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHSTUHM, SBJISIOIIUXCS CUCTEMHBIMHU JJIS OTACIBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOIO
LHUKIIA.

OO011ue ecTeCTBEHHO-HAY4YHbIE MTOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHUHTE3, KJacCUpUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHUE, HKCHEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHUE, SIBICHUE.

®dusnka: marepus, >HEpPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
PaINOAKTUBHOCTh, MOJIEKYJIA, YHEPTETHUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOcUCTeMa, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XxuMu4yeckasi IPOMBIIIIEHHOCTh, METAJUTYPrHsi, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTEepUaIoB, CEJIbCKOXO35MCTBEHHOE  NPOM3BOACTBO, IUIIEBAas  IPOMBIIIJICHHOCTD,
¢dapMarieBTHYeCKasi ~ MPOMBIIUIEHHOCTh,  IPOM3BOJACTBO  KOCMETHYECKHX  IIpErnaparos,
IIPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTepHaJIoB, JIIEKTPOHHAS IIPOMBIILIIEHHOCTb,
HaHOTEXHOJIOTHH.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

IIpeamer opraHuyeckol XMMHH: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B IOJIyYCHUH
HOBBIX BEUIECTB U MaTepHalIoB. Teopusi CTpOEHHs opraHndeckux coennHeHuii A. M. byrieposa,
e€ OCHOBHBbIE MoyokKeHUs. CTpyKTypHbIE (OpPMYJIbl OpraHMYECKUX BellecTB. ['omosorus,
n3oMeprs. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccupuKauy OpraHMuecKuX BemecTs. HoMeHkIaTypa opraHn4eckux
COEMHEHMH (ccTeMaTn4ecKas) U TPUBHAJIbHBIE HA3BAHUS BaXKHEUILINX IPECTaBUTENIEN KIIaCCOB
OpPraHUYECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METO/Ibl M3YYEHUsl BEIIECTB M MX MNPEBpAIlleHUN: 03HAaKOMJICHHE C

o6pa3uaMH OpPraHU4YC€CKUX BCHICCTB W MAaTCpHalaMU Ha UX OCHOBE, MOACITIUPOBAHUEC MOJICKYJI



OpPraHUYECKUX BEIIECTB, HAOIIOACHWE M OIUCAHHME JIEMOHCTPALMOHHBIX OIBITOB IIO
IIPEBPAILEHUIO OPraHUYECKUX BEIECTB NIPU HarpeBaHUH (IU1aBJIeHUE, OOYTIIMBAHNE U TOPEHNUE).

YrieBoaopoasl

AJNKaHBl: COCTaB U CTPOCHHME, IOMOJIOTMYECKHH psan. MeraH M 3TaH — mHpocTedime
IIPEJCTAaBUTEIIN AJIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PeaKkIMM 3aMELLICHHUs U TOPEHNUs),
HaXO0XJICHHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI Psil. DTUIEH U IPONWIEH — MPOCTENIINe
IIPEJCTaBUTENIN AJIKEHOB: (DU3MYECKHE M XUMHYECKHE CBOWCTBA (pEakUMU TUAPUPOBAHMA,
raJJOreHUPOBAHUS, TUApaTAlluK, OKUCICHHS U TIOJTMMEPU3allun ), OJydeHHUE U IPUMEHEHHE.

Anxanuensl: Oyraawen-1,3 u MetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKUE
cBOicTBa (peakius noauMmepusanuun). [lonyueHre CHHTETUUECKOTO KayuyKa U pEe3HUHBI.

AJKHHBI: COCTaB M 0COOEHHOCTH CTPOSHHSI, TOMOJIOTHYECKUH Psill. ALIETHUIIEH — IPOCTEH NI
IIPEJCTaBUTENIb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3MYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
I'MJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALINHI, TOPEHNUS), [TOJyYCHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (DU3MYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJy4EHHE U INpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuueckue c8oUCmMEa (peakyuu 2ai02eHupoO8anus U HUMpOGaHus), Noayuenue u
npumenenue. ToxcnyHOCTh apeHOB. ['eHeTmdeckas CBS3b MEXKIY  YIVIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3IM4HbBIM KJI1acCaM.

[TpupoHble UCTOYHHUKH YIIeBOAOPOAOB. [IpupoaHblii Ta3 W MOMyTHBIE HE(TAHBIC Ta3bl.
Hed1s u €€ npoucxoxaenne. CriocoOsl nepepaboTku HeTh: IepeTrOHKa, KPEKUHT (TEPMHUYECKHH,
KaTaJuTH4eckui), nuponu3. Ilpoxykrel mnepepa®oTku  He(pTH, UX NPUMEHEHHE B
IIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUsl BEUIECTB M MX MNPEBpAICHUN: O3HAKOMJICHHE C

oOpa3iamu TiacTMacc, KayqdykoB U pe3uHbl, kKoyuiekuun «Hedtb» u «YTomby», MoaeaupoBaHue
MOJIEKYJI YTJIEBOJOPOAOB M rajJOT€HONPOU3BOIHBIX, POBEICHNE MPAKTUYECKONU PAaOOTHI:
MOJIyYEHHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnble 3a1a4u.

Boruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIIECTBA MJIU MPOIYKTa PEAKIINH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO

W3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamme oprannyeckKue coeinHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHOJ: CTPOEHHE, (U3NYECKUE HU
XUMHUYECKHE CBOWCTBA (PEaKklMu C aKTUBHBIMH METaJIaMH, TajJOreHOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHbIe CBA3M MEXAy MOJIEKYJIAaMH CIIUPTOB. JlelicTBHE METaHOIa U ATaHOJIA
Ha OPraHU3M 4YeJIOBEKA.

MHOFoaTOMHBIe CHI/IpTI)I. 3TI/IJ'I€HFJ'II/IKOJ'II> 158 FJ'II/IHGPI/IHI CTpOGHI/Ie, (1)I/I3I/I‘~I€CKI/IC nu
XUMHUYCCKUC CBOﬁCTBa (B3aI/IMOI[€I\/'ICTBI/I€ CO IICJIOYHBIMHU ME€TAalJIaMU, KAUE€CTBCHHAs peaKIII/Iﬂ Ha
MHOTOaTOMHBIE crnupThl). JlelicTBUe Ha opraHu3M uyenoBeka. [IpuMmeHeHHe riuIlepuHa U
STUJICHTJIMKOJIS.

DeHoII: CTPOCHUE MOJIEKYITBI, (PH3NYECKHe M XUMUUECKHE CBOMCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U Kemowusl. DopManmpIeTHa, aleTalbACTH: CTpoeHue, (Qusnyeckue u
XUMHUYECKHE CBOWCTBA (pPEaKkIMU OKHUCICHHS M BOCCTAHOBJICHHS, KAaY€CTBEHHBIC pEAKIIHH),
MOJIyYECHUE U IPUMEHEHUE.

O}IHOOCHOBHHG HpejleJ'II)HI)Ie Kap6OHOBI)Ie KHUCJIOTHEL. MypaBI)I/IHaSI nu chyCHas[ KHUCJIOTHI:
cTpoeHue, pu3nyeckne 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHe /IS KJlacca KUCIIOT, PEaKIIHs



sTepudukanmm), MoiydeHne u mnpuMeHeHue. CTeapuHOBass W OJICMHOBAs KHCIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIEe ACUCTBUE.

Crnoxable 3QUpbl Kak MPOU3BOIAHBIE KAPOOHOBBIX KUCIOT. 'MAPONIU3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. buonorudeckas poib KUPOB.

VYrneBojbl: cocTaB, KIaccUPUKAIMS yriaeBoI0B (MOHO-, IU- U monucaxapusl). [moko3a —
MPOCTEHIINI MOHOCaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3UYECKUE M XHUMUYECKUE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcuaoM meau(Il), okucinenne aMMuadyHbIM pacTBOPOM OKCHJIA
cepeOpa(l), BoccTaHoBnIeHHE, OpOKCHHE TIIFOKO3bI), HAXOXJACHHWE B MPHUPOJE, NMPHUMEHEHUE,
ouonorudeckas poib. dotocunTes. PpyKTo3a KAk H30MEP IIIFOKO3BL.

Kpaxman u nemmono3a kak npupojHbie noiaumepbl. CTpoeHne Kpaxmana U LEeJUITIOJIO3bI.
Ouznyeckue U XMMHUYECKHE CBOIMCTBA KpaxMmaia (TUIPOoJn3, KaUeCTBEHHAs PEaKIUs C HOJAO0M).

OKcliepUMEHTAIbHbIE METOIbl M3YYEHHUS BEUIECTB M MX MPEBPAIICHUH: NPOBEICHHUE,

HaOJIOZCHNE W ONMHUCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIC
peaKkIMy OJHOATOMHBIX CHHMPTOB (OKMCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumojeiictBue riunepuHa ¢ ruzapokcuaom wmenu(ll)), anpnerunoB (oxkucieHue
aMMHaudHbIM pacTBopoM okcuza cepedpa(l) u ruapoxkcunom meau(1l), B3aumoneiicteue kpaxmana
C MOJIOM), IPOBE/ICHNUE TPAKTUUECKON pabOThI: CBOMCTBA PacTBOpa YKCYCHOW KHCIIOTBHI.
Pacy€rHble 3a1a4n.
Bbluuciienuss 1o ypaBHEHMIO XHMHYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBa

MCXOJTHOTO BEUIECTBA WJIH MPOJIYKTa PEaKIIUH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUN).

A3oTcozepikale OpraHundaecKue COeTMHEHHS.

AMUHOKHCIIOTHI Kak aM()OTEepHBIE OpraHHYeCKue coennHeHus. PU3nvecKkue 1 XUMHUIECKHe
CBOMCTBAa aMHUHOKHUCIOT (Ha MpuUMepe TIuIMHA). buomornyeckoe 3HAYECHHE AMUHOKHUCIOT.
IlenTunger.

Benku kak mpupogHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHHs. [lepBuyHas, BTOpUYHAS U
TPETUYHAsE CTPYKTypa OelKoB. XWMHYECKHE CBOMCTBAa OEJIKOB: THUIPONU3, JEHATypaIus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

OKcliepUMEeHTaIbHbIe METOJIbl M3YUEHHsl BEUIECTB M WX MpEBpalleHuil: HaOIoJeHne U
ONKMCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JieHaTypalus OEJKOB IpU HAarpeBaHUM, LBETHHIE
peakiu OEIKOB.

BricokoMoO/IeKYJISIPHBIE COEUHEHHS

OCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COCIUHEHHM: MOHOMEp, IMOJIUMEp,
CTPYKTYpPHOE 3BE€HO, CTETIEHb ITOJIMMEPHU3aLIUH, CPETHSS MOJIEKYIsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNN — IIOJIMMEPU3alUs U TOJIUKOHICHCALNS.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHUS BEUIECTB M WX NPEBPAIECHUN: O3HAKOMJICHHE C
o0pa3iaMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MexXnpeIMETHBIX CBS3€M MPU U3Y4EHUHM opraHudeckor xumuu B 10 kiacce

OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHH, TakK W
MOHSATUH, SBJISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE IOHSATHUS: SIBJICHHE, HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaIM3, CUHTE3, KJIACCH(PUKAIMS, MEPUOJUIHOCTh, HAONIOJCHUE, H3MEpPEHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE.



®duszuka: mMatepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPreTUYECKUN YPOBEHb,
BELIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, PU3NYECKUE BETUUMHBI U €MHUIIBI UX
U3MEpEHUS.

buonorusi: knerka, opranmsM, Ouocepa, oOMeH BemiecTB B OpraHusMme, (pOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTINBO, PECYPCHI.

TexHonorus: nuuieBble MPOIYKThl, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOLINE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE IPeraparbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

Xumuueckuil aneMeHT. AtoMm. Sapo aroma, H30TONBL.  DJIEKTpOHHas 000JOYKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 3neMeHThl. OcoOeHHOCTH
pacripesieieHus1 SJIEKTPOHOB MO0 OPOHTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPHOJIOB.
DneKTpoHHask KOHQUTypalusi aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucremMa XuMuudeckux dieMmeHTtoB /J[. .
MenpneneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa U Ileprognueckod CHUCTEMBI XMMHYECKHX
anemenToB JI. V1. MeHneneeBa ¢ COBpeMEHHOW TeOopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOWCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELLIECTB
10 TpyIIaM U rnepuojam. 3HaueHHue NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemecTBa. XHUMHUYecKas CBs3b. BuIbpl XHMMHUYECKOH CBs3M (KOBaJEHTHas
HeMoJIsIpHasl W TOJIsSIpHasi, MOHHAas, MeTajuindyeckas). MexaHu3Mbl oOpa30BaHUS KOBaJEHTHOU
XUMHUYECKON CB3U (OOMEHHBINH W JOHOPHO-AaKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTD.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U @HUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMsI. 3aKOH IIOCTOSTHCTBA COCTaBa
BellecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBHCHMOCTh CBOMICTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsTHe 0 nucnepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbl. MaccoBast 1oJist
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuueckux coeAnHeHnil. HomeHknaTypa HeOpraHM4ecKux BELIeCTB.
I'enernyeckas CBSA3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumunyeckass peakuud. Kiaccuduxamuss XMMHUYECKMX pEaKIMi B HEOPraHWYECKOW u
OpPraHMYECKON XMMUHU. 3aKOH COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs U MpeBpallleHus
SHEPTUH NMPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pPa3iM4HbIX (hakTopoB. OOpaTHUMbIE pEaKLUH.
Xumuueckoe paBHoBecue. (DakTOpbl, BIMSIOIIME HAa COCTOSSHUE XMMHMUYECKOTO DPABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponutuyeckas aucconnanusa. CuiibHble U cialble 37eKTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KUCIas, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCIEPUMEHTAIbHBIC METOJbI M3YYEHHUs BEIIECTB M WX MPEBPAIICHHUHA: JEMOHCTPAIIHS
tabmu «llepromnueckas cucrema xumudeckux snemeHToB JI. M. MenaeneeBa», u3ydeHue
MOJIENEN KPUCTAININYECKUX PEIIETOK, HAOII0ACHNE

U OTMCaHHE JEMOHCTPAIIMOHHBIX U Ja0OpATOPHBIX OMBITOB (Pa3oKEHHUE MEPOKCHIA BOJOPOIa B
IIPUCYTCTBUU  KAaTaJI3aTOpa, OIPEIEICHUE Cpelbl pacTBOPOB BEIIECTB C  ITOMOILUBIO
YHHUBEPCAJIBHOI'O MHAMKATOPA, PEAKLIUd MOHHOIO OOMEHa), IPOBEIECHUE MPAKTUYECKON paboThl
«BnusHMe pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacyérHble 3aa4u.

Pacuérel 10 ypaBHEHUAM XMMHUYECKUX PEAKLUH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,

pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHS «MACCOBAs JI0JIS BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [Tonoxxenue nemeraiioB B [lepuoanieckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. YI. MenneneeBa u OCOOCHHOCTH CTPOCHHSI aTOMOB. (DH3WYECKUE CBOWMCTBA HEMETAJIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BaXXHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, (ocdopa,
yriiepojia ¥ KPEMHHUS) U UX COCTMHEHUN (OKCHIOB, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCJIMHECHHUI ).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUHN.

Mertaubl. [Tonoxenue metannoB B [lepuoandeckoii cucreme XxumMuieckux anemenTon . U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX OO0OJOYEK aToMOB MeTayioB. OOmue
¢usnueckne cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUI DAl HANPSHKSHUH
METAJLIOB.

XHWMHYECKHE CBOMCTBA BaXXHEHUIIUX METAIOB (HATpUM, KalWl, KaJblIUA, MarHuu,
ATIOMHHHM, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mre ciocoObl oydeHHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METOJbl M3YYCHHUSl BEIIECTB M MX MPEBPAIICHUN: HU3YYCHHUE

KOJUICKIIMU «MeTaJlTbl ¥ CIUIaBbl», 00pa3lioB HEMETAJIJIOB, PEIICHHUE SKCIICPUMEHTAIBHBIX 33124,
HaONO/IeHWe M OMHUCAHHE JEMOHCTPAIIMOHHBIX M JAOOPAaTOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATFOMUHHUS C pACTBOPAMU KUCJIOT U ILEJI0Yel, KaUeCTBEHHbIE PEAKI[UU Ha KaTHOHBI
METaJIIOB).

PacuéTHpic 3a1a4m.

Pacuérer macchl BemecTBa wiiv 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe

Wi 00bEMY OJIHOTO U3 YUAaCTBYIOUINX B PEaKIIMU BEIIECTB, pacyEThl Macchl (00bEMa, KOJTMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BEUIECTB UMEET IPUMECH.

X¥MHSA U JKU3HD

Ponb xumun B obecriedeHnH YKOJIOTUYECKOM, YHEPTeTHUECKON U MUIIEBOM OE30MacHOCTH,
pa3Buth MeauuuHbL. [[oHITHE 0 HAYYHBIX METOJaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUH.

[Ipencranenus: 00 oOMMX HAYYHBIX TPUHITUIIAX TPOMBIIIIICHHOTO MOJYYEHUS BAXKHEUIIINX
BCIIIECTB.

UenoBek B MHpe BELIECTB U MATEPUANIOB: BAKHEHIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKLMOHHBIE MaTepHuajbl, KpPacKd, CTEKJIO, KepamMuKa, MaTepualibl s JJIEKTPOHUKH,
HaHOMaTEepHaIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHUAg W 30POBbE YEJIOBEKA: IMpaBWiia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
mpaBmia 6€30MaCHOTO UCIOIH30BAHUS MPENapaToB OBITOBON XUMUU B TTIOBCETHEBHOM JKU3HH.

MeXnpeIMETHRIC CBSI3H.

Peanu3arust MeXIIpeIMETHBIX CBSI3eH MPU U3YUEHUU O0IIIel 1 HeopraHndeckoi xumuu B 11

KJIaCCC OCYHICCTBIIACTCA YCPE3 UCIIOJIb30BAHUC KAK 06I_HI/IX €CTCCTBCHHO-HAYUYHBIX HOHfITI/II\/'I, TaK



W TIOHSTUH, SBISIOMIMXCS CHUCTEMHBIMH IS OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
[HUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, KIacCU(pUKalUs, TMEePUOJUIHOCTh, HAOMIOJEHUE, OJKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpPEHHUE, SIBICHUE.

dusmka: martepus, dHEPrus, macca, aToM, JJIGKTPOH, MPOTOH, HEHUTPOH, HWOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHYECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U €IUHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kinerka, opranm3M, 3KocucTema, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIICCTB B OpTraHU3ME.

['eorpadus: MuHEpaAIIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOIIAEMbIE, TOIIUBO, PECYPCHI.

TexHOoNMOTHA: XUMHYECKasi MPOMBIIIIIEHHOCTh, METAJLTYPTrHsi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaos, CEITbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, MHIIeBast MIPOMBILIIICHHOCTb,
dapmaiieBTHUECKass ~ MPOMBIIUIEHHOCTh,  TPOW3BOACTBO  KOCMETHYECKHX  ITPENaparos,
MIPOM3BOJICTBO KOHCTPYKLIUOHHBIX MaTepHuaosB, AIICKTPOHHAS MIPOMBIIIIICHHOCTb,
HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /i HaunmenoBanue pa3nenoB u Tem KommyectBo yacos DJIEKTPOHHBIE
IPOrpamMMBbl (g poBeIe)
Bcero KoHTtposbHbIE [IpakTuueckue padoTsl o0pa3oBaTeNbHbIC
paboThI pecypcbl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOH XMMUM
1.1 [Ipenmer opraHM4ecKOr XUMUH. 3 BBEIINTE BBEJINTE 3HAUCHUE [[1]
Teopus CTpOCHUS 3HAYECHUE
OPraHUYeCKUX COEAUHEHUN A.
M. bytieposa
J106aBUTH CTPOKY
Uroro no pazneny 3
Paznen 2. Yraesonopoast
2.1 [IpenenbHbIe YrIeBOAOPOIBI — 2 BBEIINTE BBEJINTE 3HAUCHIE [[1]
aJKaHBI 3HAYCHUE
2.2 HenpenenbHbie yrieBoaopos: 6 BBEIUTE 1 [[1]
aJIKEHBI, aJIKaJUEHbI, aTKUHEI 3HAYCHUE
2.3 ApomaTnueckue yriaeBogopoabl 2 BBEJIMTE BBEJIMTE 3HAUCHUE [[1]
3HAYCHUE
2.4 [TpupoaHbie UCTOUYHUKHT 3 1 BBEIINTE 3HAUCHUE [[1]
YTJIEBOJIOPOJIOB M MIX
nepepaboTka

J106aBUTH CTPOKY




Uroro no pazneny 13

Pa3znen 3. Kuciopoacoaep:kamnue oprannyeckue coeJuHeHust

3.1 Cruprel. ®enon 3 BBEJINTE 3HAUCHUEC BBEJINTE 3HAUCHUEC [[1]
3.2 Anbneruasl. Kap6oHoBbie 7 BBEJUTE 3HAUCHUE 1 [n
KUCHOTHL. CIIOKHBIE APHUPBI
3.3 YrineBoasl 3 1 BBEAUTE 3HAUYCHUE [[1]
No /it HanmenoBanue pa3ziesioB u TeMm KonnuectBo yacos DJIEKTPOHHBIE
MpOrpaMMBbI (tudpoBsie)
Bcero Kontposnbnsie [TpakTuyeckue paboThI o0Opa3oBaTesbHbIE
paboThI pecypchbl
J106aBUTH CTPOKY
Wtoro no pazneny 13
Ne n/m HaumenoBaHue pa3esoB U TEM IIPOTPaMMBI H KonuuecTBo yacos OnexTpoHHbIE (IIM(POBBIE) 00pa30BATEIBEHBIC PECYPCHI
3.1 Crupter. Genon 3 |BBemuTe 3HAUYCHME | BBEIUTE 3HAUYCHHUE 1
3.2 Anpneruapl. KapOoHoBbie KucnoThl. CrokHbIe| 7 | BBEIUTE 3HAUEHUE 1 [[1]
3¢upsl
3.3 Yrnesoanl 3 1 BBEAUTE 3HAUCHHE [[1]

JloGaBUTE CTPOKY

Hroro 1o pazaeny ||

Pasznea 4. A3oTcoaepxkaiye OpraHudecKkue coe{uHeHust




Bosokna

4.1 AMHUHBI. AMHHOKHCIIOTEL. bellku 3 |BBeauTe 3HAYEHHE | BBEAUTE 3HAYCHUE [[1]

J106aBUTH CTPOKY

Uroro no pazaeny 3

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bosokna 2 |BBeguTe 3HAUEHHE | BBEAUTE 3HAUCHHE [[1]

Jl0GaBUTH CTPOKY

Utoro no pazneny 2

JoGaBuTh MOITyNb

Jo6aBuTH pazaen

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME |34 2 2

Pa3nea 4. Azorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 AmuHbBI. AMUHOKUCIIOTEL benku 3 BBEAUTE 3HAUCHHEC BBEAUTE 3HAUYCHHE [[1]
J106aBUTH CTPOKY

Ne n/m HanmenoBanue pa3znenos u teMm KonnuecTBo yacos ONEeKTPOHHBIE
MPOTPaMMBI (mudpoBsIe)
Bcero KoHTposbHbIE [IpakTrueckue paboOThI oOpa3oBaTebHbIE
paboThI pecypchl

Hroro no paszneny 3

Pasnen 5. BeicokoMoJieKy IsIpHbIE COeIHHECHUS

5.1 IInacTmaccsr. Kayuyku. 2 BBEAUTE 3HAUCHUE BBEAUTE 3HAUYCHHE [[1]




JloGaBuUTH CTPOKY

Uroro no pazaeny 2

Jlo6GaBuTh MOyIb

Jo6aBuTth pazaen

OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME
11 KJIACC 11 KJIACC
Ne /it HawnmenoBanwne pa3aenoB ¥ TeM MPOTPAMMBI KonugectBo gacos DIIeKTPOHHBIE
Bcero| Kontponsasie| [Ipaktrnaeckue (widpossic)
oOpa3oBarebHbIC
paboTEI paboThl pecypehI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 Crpoenune atoMoB. [lepuonndeckuii 3akoH u [leproaudeckasi cuicreMa XUMAYECKUX dJICMCHTOB | 3 BBEIIUTE BBeauTe  |[[]]
. 1. MenneneeBa 3HAYEHUE 3HaYEHUE
12 Ctpoenue Bemectsa. MHOrooopasue BEIECTB 4 BBE/IUTE seeure [ [[]]
3HaYCHHE 3HaYeHHE
1.3 XUMHUYECKUE PEAKIUU 6 1 1 [[1]
J106aBUTH CTPOKY
Hroro 1o pasaeny 13 [[1]
Pa3nes 2. Heoprannyeckasi XuMust
21 MeTaist 6 BBEJIUTE 1 (1]
3HA4YCHUC
Ne n/m HaumeHnoBanue pa3fenoB U TEM IIPOrpaMMbl Konunuectso yacos ONEeKTpOHHbIE




Bcero| Kontponbsasie| [Ipaktuaeckue|  (1mudpoBsie)
paboThI paboTsI oOpa3oBaTebHbIC
pecypesl

22 Hewmeraiisl 9 1 1 (1]
23 CBs3b HEOPraHUYECKUX U OPTAaHUYECKUX BEILIECTB 2 BBEUTE seequre [ [[]]

3HaYCHHUE 3HaYCHHE
J106aBUTH CTPOKY
Hroro 1o pasuaeny 17 [[1]
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMUS U KU3Hb 4 BBEJIUTE Beenute  |[[]]

3HaYEHHUE 3HaUYECHHE
Jlo6aBUTH CTPOKY
Hroro no paszaeny 4
Jlo6aBuTh MOITyJIb
JoGaBuTh pa3aen
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHMUE 10

KJIACC
Ne Tema ypoxka KonunyecTBo yacos Hara DIEeKTPOHHBIE U(PPOBBIE
n/m Beero| Kortponbs| Tpaxriieckue M3y4eHHs | 00pa30oBaTEIIbHEBIE PECYPCHI
ble pabOTHI paboThI
1 [[[IpeameT oprannyecKkoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1 BBEUTE BBEUTE BeeauTe |[[]]
3HauyeHue| | 3HAYCHUE 3HAYCHHUE naTy
Ne Tema ypoxka KonnuecTBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontpons | TIpaxriueckue u3ydeHusi | oOpa3oBaTeNIbHBIE PECYPCHI
bI€ pabOTHI paboThI
2 |[[Teopus ctpoenus opranndyeckux coenunenuii A. M. bytieposa, 1 BBEJIUTE BBEJIUTE Beeaure |[[]]
€€ OCHOBHBIE TTOJIOKEHU | | 3HAYEHUE 3HAYEHHUE Jary
3 |[[IpencraBienue o ki1accupuKay OPraHUIeCKUX BEIIECTB. 1 BBE/IUTE BBE/IUTE BBeaute |[[]]
Homenknarypa (cucrematuyeckasi) 1 TpUBUAIbHBIE HA3BAaHUS 3HauYEHUE 3HA4YCHHE nary
OpraHWYECKUX BELIECTB] |
4 [[ATKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUHN Psif] | 1 BBEIINTE BBEIINTE BeauTe |[[]]
3Ha4YCHUE 3HA4YCHUE naTy
S |[[MeraH u 3TaH — OpOCTEHIINE NPEICTABUTENN AJTKAHOB] | 1 BBEIUTE BBEIUTE Beequte |[[]]
3HauYEHHE 3Ha4YEHHE naTy
6  |[[ADKEHBI: COCTaB M CTPOCHUE, CBOMCTBA] | 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE naTy
7 |[[2TUseH ¥ TpONUJIeH — MPOCTEUIINE MPEACTABUTENH AJIKEHOB] | 1 BBEIUTE BBEIUTE BBegute |[[]]
3HAYCHHE 3HAYCHHE naTy
8 [[[TpakTrueckas pabota Ne 1. «[lomydeHue 3THIIeHa U U3yUYEHUE €T0 1 BBEIUTE 1 Beeaute |[[]]
CBOMCTBY]] 3HAUYCHUE naTy




9 [[Ankanuensl. Byraguen-1,3 u metunoyraaueH-1,3. [lonydenne 1 BBEIUTE BBEIUTE BeBegute |[[]]
CHHTETUYECKOI0 KayuyyKa U Pe3uHbI] | 3HAYCHUE 3HAYEHUE Jary
10 |[[ATKHHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN P, 1 BBEIUTE BBEIUTE BBeaute |[[]]
AleTuaeH — NpoCTeUIINi peACTaBUTENb aTKUHOB] | 3HAYEHHUE 3HAYEHHUE Jary
11 |[[Bbruuciienus o ypaBHEHUIO XUMUYECKON peakiuu]| | 1 BBEIUTE BBEIUTE BBegute |[[]]
3HAYCHUE 3HAYCHUC naTy
12 |[[Apensbl: 6eH301 U TONYyO. TOKCUYHOCTH apeHOB] | 1 BBE/IUTE BBE/IUTE Beeaute |[[]]
3HAYCHUE 3HAYCHUE naTy
13 |[[I'eneTnueckass CBA3b  yIJIEBOAOPOAOB, IMpUHAIeKALUX K 1 BBEIUTE BBEIUTE Beeaute |[[]]
Pa3JIMYHBIM KJlaccaMm] | 3HAYEHHUE 3HAYCHHUE naTy
14 |[[I[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB: MPUPOAHBIN ra3 U 1 BBCIUTEC BBCIUTE BeeauTe |[[]]
Ne Tema ypoxka KommuectBo yacos Jara DIIEeKTPOHHBIE IUPPOBBIC
n/m Beero| Kontpons| Tpaxtaucckue U3y4eHHUs | oOpa3oBaTeIbHBIE PECYPCHI
ble PabOTHI paboTHI
NOMYTHBIE HEPTSAHBIE ra3bl, HEPTh U MPOAYKTHI €€ niepepaboTKu | ] 3HA4YCHHE 3Ha4YCHHE naTy
15 |[[IIpupoaHblE HCTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 u 1 BBEIUTE BBEIUTE BeauTe |[[]]
MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOAYKTHI € TepepaboTku]] 3HA4YEHUE 3HAYECHUE nary
16 |[[KouTponbHas paboTa 1o pazaeny «YriaeBoaopoab»|| 1 1 BBE/IUTE Beeaute |[[]]
3HAYCHUE naTy
17 |[[IIpenenbHble OAHOATOMHBIE CIIMPTHI: METAHOJI U HTAHOIL. 1 BBEUTE BBEOUTE BeauTe |[[]]
Bomopoanas cBs3b]] 3HauYCHUE 3HA4YCHUE Jary
18 |[[MHOTOATOMHBIE CIIUPTHI: STHJICHTJIMKOJIb U TJIMIIEPUH] | 1 BBEIIUTE BBEIINTE Beaute |[[]]
3HAYCHHUEC 3HAYCHUE naTy




19 |[[®PeHon: cTpocHHE MOJICKYITBI, PUZNIECKUE M XUMUICCKHE 1 BBCIIUTC BBCIIUTE BeeauTe |[[]]
CBOMCTBa, MpUMeHeHue] | 3HAUYCHHE 3HA4YEHUE naTy
20 |[[Anpaerunbl: hopMalbIETHa U alleTaabaeTHa. ALIETOH ] ] 1 BBEUTE BBEIUTE BBeaute |[[]]
3HAYCHHUE 3HAYCHHUE naTy
21 |[[OmHOOCHOBHBIE TIPEAEITbHBIE KAPOOHOBEIE KUCIOTHI: MypaBbuHas u| 1 BBEIUTE BBEIUTE Beegute |[[]]
yKCycHas| | 3HAYCHUE 3HAYEHUE Jary
22 |[[TIpaktuueckas padora Ne 2. «CBoMCTBa pacTBOpa yKCYCHOMN 1 BBE/IUTE 1 Beeaure |[[]]
KHUCIIOTBI»] ] 3HAaYCHHUE nary
23 |[[CteapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIN BBICIINX 1 BBEIUTE BBEIUTE Beegute |[[]]
KapOOHOBBIX KHCIIOT]] 3HAa4YCHUE 3HAYCHHE nary
24 |[[Mpu1a KaK coH BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIICE 1 BBEIIUTE BBEIINTE BeeauTe |[[]]
nercrue]| 3HAYCHHUE 3HAYCHUE naTy
25 |[[CnoxHble 3pupbI KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1 BBEIUTE BBEUTE BBeautTe |[[]]
TlMupponus cnoxHbIX 3¢upos]] 3HAYCHHUE 3HAYCHUE naTy
26 |[[>Kupsl: ruapoau3, IpuMeHeHHE, OMOIOTUYECKast POJIb JKUPOB] | 1 BBEIUTE BBEIUTE Beeaute |[[]]
3HAYCHHUE 3HAYCHUE naTy
27 |[[YrneBomsl: cocTaB, knaccudukaiys. BaxHeie npeacTaBuTenu: 1 BBEIIUTE BBEIIUTE BBegute |[[]]
Ne Tema ypoxka KomnuecTBo vacos Hara OneKTpoHHbIE HU(POBBIE
n/m Beero] Konrpomsn| Tlpaxrrcckne M3y4YeHus | 0Opa3oBaTeNIbHBIC PECYPCHI
bIe paboThHI paboTsl
TIII0K03a, PpyKTO3a, caxapo3a]] 3HAYCHHUEC 3HAYCHUE naTy
28 |[[Kpaxmai u 1esiro103a Kak IpupoHble TOJUMEpHI | | 1 BBEJINTE BBEJIUTE Beeaute |[[]]
3HAaYCHHUE 3HAYECHUE naTy
29 |[[KouTpoapHas pabota no pazaeny «Kucinopoacoaepxariue 1 1 BBEUTE BeauTe |[[]]
OpTraHUYECKUE COCAUHEHUS] ] 3HAYECHUE Jary




30 |[[AMUHBL: METUIAMUH U aHWIHH] | BBEIUTE BBEIUTE BBegute |[[]]
3HAUYCHHE 3HA4YEHUE naTy
31 |[[AMUHOKHCTOTHI KaK aM(OTEPHBIC OPraHUYECKHE COSTUHEHUS, X BBEIUTE BBEIUTE BBeaute |[[]]
ouosornueckoe 3HaueHue. [lernrrumapi]] 3HAYCHUE 3HAUYCHHUE nary
32 |[[benku kak mpUPOIHBIE BHICOKOMOJICKYJISIPHBIE COCIMHEHUA] | BBEIUTE BBEIUTE BBeaute |[[]]
3HA4YEHHE 3HA4YEHHE Jary
33 |[[OcHOBHBIE MOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH || BBEIUTE BBEUTE BBeautTe |[[]]
3HAYCHUE 3HAYCHUE naTy
34 |[[OcHOBHBIE METOBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI. BBEIUTE BBEIUTE Beeaute |[[]]
[TnacTmacchl, Kaydyku, BOJIOKHA] | 3Ha4YEeHUE 3HAYEHUE naTy
JloGaBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KIIACC
Ne Tema ypoka KomnunuectBo yacos Hara | DnexrpoHHbIE III(POBHIE
/1 U3yUICHUS] o0pa3oBaTesbHBIC
Bceer| Kontponbhbie | IlpakTtuueckue PeCypChL
0 paboTHI paboThI
I |[[Xumunyecknii anemeHT. ATOM. DIeKTpOHHas: KOH(UTrypalus aToMoB] | 1 BBE/IHTE BBE/IMTE BBeuTe | [[]]
3HA4YCHUC 3HA4YCHUC Jaarty
2 |[[TTepuogmueckuii 3akoH u [leproanueckas cucTeMa XUMHUIECKHIX 1 BBEIIUTE BBEANUTE BBeuTe |[[]]
No Tema ypoka KonunuectBo uacos Jata |DneKkTpoHHBIC IUPPOBBIC
n/m U3yYCHHUS o0pazoBaTebHBIC
Bcer | Kontponbubie [IpakTnyeckue pecypcsl
0 paboTsI paboTEI




aneMeHToB [[. 1. Menzaeneesa, ux CBsi3b C COBPEMEHHOM TEOPUEN CTPOCHUS 3HAYCHHE 3HaYCHHE nary
aToMOB| |
3 |[[3axkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JICMEHTOB U MX BBE/IUTC BBE/IUTE BBeaure | [[]]
COEJIMHEHMH 1O IpynInaM U rnepuoiaM. 3HaueHHE MePUOIUIECKOT0 3aKOHa U SHATCHHE 3HAYCHUE Jary
cucTeMbl xumuueckux 3iaemeHToB .M. MenneneeBa B pa3BUTHH HayKH | |
4 |[[CTpoenue BemecTBa. XUMHYECKasl CBs3b, €€ BU/Ibl; MEXaHU3MBI BBE/IUTC BBC/IUTC BeenuTe | [[]]
o0pa3oBaHMs KOBAJICHTHOU CBs3U. Bogopoanas cBs3b|| 3HaYCHHE 3HAuCHUE naty
5 |[[BanenTHOCTB. DnekTpooTpHIIaTeTbHOCTh. CTeneHb OKHCIeHus. BemecTBa BBEIIATE BBEIIATE Beenute | [[]]
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHUS | | 3HAuCHHE 3HAUCHHE aaty
6 |[[ITonsaTHe 0 qUcHepCHBIX cucTeMax. McTHHHBIC U KOJIIIOUIHBIE PACTBOPEIL. BBEJIUTE BBCIUTE Beeaute | [[]]
MaccoBast 107151 BelecTBa B pacTBope] | 3HA9ICHHC 3HaYCHHC Aary
7 |[[Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX COCAUHEHUH. BBEJIUTE BBE/IUTC BBeuTe | [[]]
I'enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, PA3JINYHBIX KIACCOB] ] SHaICHHC SHa9CHIC Aaty
8 | [[Knaccupukanus XUMHYECKUX PEAKLIUH B HEOPraHUUECKOH U BBEJIUTC BBEJIUTC BeenuTe | [[]]
OpraHUYECKON XMMHH. 3aKOH COXPAaHEHMs MacChl BEIIECTB; 3aKOH 3Ha4CHNC 3Ha4CHHC Aaty
COXPAHEHHMs U NPEBPAICHUS SJHEPTUH [TPH XUMUYECKUX pPeaKIusX ] ]
9 |[[CxopocTb peakiuu. OOpaTuMble peakuu. XMMHUECKOE paBHOBECHE] ] BBEJIUTC BBEJIUTC BBeuTe | [[]]
3HA4YCHHUC 3HA4YCHUC JAarty
10 |[[TIpakTiueckas padota Ne 1. «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh BBEIUTE 1 BBeauTe | [[]]
XUMHUYECKON peakium» | ] 3HauCHHE naty
11 |[[DnexTponuTHueckas auccoruanus. [lonsTHe 0 BOZOPOIHOM MOKa3aTenie BBEIUTE BBEIUTE BBeauTe | [[]]
(pH) pactBopa. Peakiiun nonHoro oomMeHa. [ ' uposn3 opraHuueckux u 3HauCHHE 3HAa4YCHHUE aaty
HEOPraHUYECKHUX BEIIeCTB] |
12 | [[OxucnurensHO-BOCCTaHOBUTENBHBIE peakuuu. IToHaTHe 00 31eKTpouse BBEIUTE BBEIUTE BaeauTe |[[]]
pacIIaBoB U paCTBOPOB COJIEH] ] 3Ha4YCHHE 3Ha4YeHHE nary
13 |[[KonTponbHas pabota o pazaeny «TeopeTnueckne OCHOBBI XUMHU»] ] 1 BBEJIMTE BeauTe |[[]]
3HA4YCHUC nary




Ne Tema ypoka KonngectBo gacos Hara |DmnexkrpoHHBIE IT(POBHIE
/I HA3y4YCHUS o0Opa3oBaTeybHEIC
Bcer | Konrponbueie | IlpakTumaeckue pecypcel
0 paboThI paboThI
14 | [[Meramibl, ux mosiokeHue B [lepnonnveckoit cucteMe XUMUYECKUX 1 BBE/IUTC BBE/IUTC BBeaure |[[]]
anemenToB J[. . MenpeneeBa u ocoOeHHOCTH cTpoeHUs1 aToMoB. O0mne 3Ha4CHHE 3Ha4CHHE Aaty
(hU3UYEeCKre CBONCTBAa METALIOB] |
15 |[[CrnaBbl MeTa/uI0B. DIEKTPOXUMUYECKHUHN s/l HATIPSDKEHUI MeTallioB] ] 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
3HA4YCHUC 3HA4YCHUC nary
16 |[[Xumudeckne cBoicTBa BaXKHEHIINX METAIIOB (HATPUMN, KaJIMii, KaJIbIHH, 1 BBE/IMTE BBE/IUTE BBeUTE |[[]]
Mar"ui, aJTroMUHHUI) U UX COeTMHEHUI | ] 3HaYCHHE 3HAuCHUE aary
17 |[[Xumugeckne cBOMCTBA XpOMa, MEIU U UX COCIUHEHUH ] 1 BBEIUTE BBEIIUTE BBeauTe | [[]]
3HA4YCHHUC 3HA4YCHHUC naty
18 |[[Xumudeckne cBoMCcTBa IMHKA, JKeJIe3a U X COeNHEHNI] | 1 BBC/IUTC BBC/IUTC BeenuTe |[[]]
3HAYCHHC 3HA4YCHUC nary
19 |[[TIpakTiueckas padota Ne 2. "PeleHne skCiepuMEHTaNbHBIX 33/1a4 110 Teme| | BBEJIUTE 1 BequTe |[[]]
«Mertamib»"]] 3HauCHHE Aaty
20 | [[HemeTamnusl, ux nonoxenue B [lepuonuueckoii cucreMe XUMHYECKUX 1 BBEIUTE BBEIUTE BaeauTe ([[]]
anemenToB J[. . MenzeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB] | 3Ha4CHUE 3Ha4CHHE Aaty
21 |[[Du3nyeckue cBOWCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAILIOB (Ha 1 BBEJINTE BBEJINTE BesuTe |[[]]
npuMepe KUciIoposa, cepsl, hocdopa u yraepoaa)]] 3HAa4YCHUE 3Ha4YCHHUE aaty
22 |[[XuMu4eckre CBOWCTBA TaJIOTEHOB, CEPBI M HX COSTUHEHHA | | 1 BBCAHUTE BBCAUTE seeaure | [[]]
3HA4YCHUC 3HA4YCHUC nary
23 |[[Xumudeckue cBOWCTBA a30Ta, (hocodpa U MX COeTMHEHHH] | 1 BBCIHUTE BBCIUTE seeaure | [[]]
3HAUYCHHC 3HA4YCHUC Aarty
24 | [[XuMudeckne CBOWCTBA yTiepo/ia, KPEMHHSI U UX COSAMHEHUH ] | 1 BBCAHUTE BBCIHUTE seeaure | [[]]
3HAUYCHHC 3HA4YCHUC nary




25 | [[[IpuMeHeH e BaXKHEHIIINX HEMETAIOB U MX COCIMHEHUH | | 1 BBEJIUTE BBEJIUTE BBeauTe ([[]]
3HAuYCHUE 3HauYCHUE Jaty
26 |[[O6oOmeH e U cucTeMaTH3aIMs 3HaHui 1Mo TeMe «HeMeTannby. BeraucieHus mo 1 BBEJIUTE BBEJIUTE BeBeaure | [[]]
YpaBHEHUSIM XUMHUUYECKUX PEAKIIUN U TEPMOXUMHUECKUE PACUETHI]] 3HAUYCHUE 3HAUYCHUE nary
Ne Tema ypoxka KonuuectBo 4acos Hara | DnexTpoHHBIE IU(PPOBEIE
n/m - U3yUYCHHUS 00pa3oBaTesIbHbIC
B er | Kontponsusie | Ilpaktuyeckue pecypcsl
C paGoThI paboTHI
27 |[[IIpaktugeckas padoTa Ne 3. «PerreHne sKCiepuMEeHTAIBHBIX 33144 10 TeMe 1 BBEINTC 1 Beeaute|[[]]
"Hemerammsr"»]] 3HAYEHHE Jaty
28 | [[KouTpombHast paboTa mo TemMam «Metamib» U «HemeTams»]] 1 1 BBEIHTE Beeaute|[[]]
3Ha4YCHUC Jary
29 |[[Heopraunyeckue 1 opranuuecKue KUCIOThl. Heoprannyecknue 1 OpraHuuecKue 1 BBEJIUTE BBEUTE Beeaure|[[]]
OCHOBaHMs || 3HAYCHHUE 3HAYCHUE ary
30 |[[AmdoTepHbIe HeOpraHMYECKHE U OpraHnvecKue coequHeHus. ['eneTnyeckas 1 BBEJIUTE BBEJIUTE Beeaure|[[]]
CBSI3b HEOPTAaHMYECKNX U OPTaHUIECKUX BEIIECTB] | 3HAYCHHE 3HAUYCHHE JaTy
31 |[[Ponb xuMuu B 06€CTIEUCHUHN IKOJIOTHUCSCKON, YHEPIETHIESCKON U MUTIECBOM 1 BBEIUTEC BBEIUTE BBeaute| [[]]
0€301MacHOCTH, Pa3BUTHU MEIUIUHBI | | 3HAUCHHE 3HAYCHUE ary
32 |[[TIpexacraBienust 00 OOMMX HAYYHBIX MPUHIIMIIAX TPOMBIIUIEHHOTO MOTYyYSHHS 1 BBEJIUTE BBEJIATE Beeaure|[[]]
BOKHEHIITNX BEMIECTB] | 3HAYEHHE 3HAYEHUE Jaty
33 |[[UemoBeK B MUpPE BEIMIECTB U MaTEPUAIOB] | 1 BBEJIUTE BBEJIUTE Beeaute|[[]]
3HAYCHHE 3HAYCHHE nary
34 |[[XuMus u 310pOBbe YenoBeKa]| 1 BBEJIUTE BBEJIUTE Beeaure|[[]]
3HAYCHHE 3HAYCHHE nary
J106aBuTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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