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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (DPOII COQO), npencraBieHHbplx B DenepanbHOM TrocynapCTBEHHOM
obpazoBatensHoM craaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 o0Ien
CTpaTeruyl 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEICTBAMU y4eOHOTO IpeaIMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYaJIbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH I€JIeH, COJEpKaHUsS, pEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB INPHPOJIBL, (DOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoIHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOIO IpeaMeTa «XUMHs», CoJlepKaHhe M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/JIaHUM HOBOM 0a3bl MaTepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHKE PALMOHAILHOTO HAYYHOT'O MBIIUIEHUS, B CO3JJaHHE L[EIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3HU
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOM KYJIbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cO3uJaTeNlbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HAHUIN MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM
3HaHWHN W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOINX MOHSITHIA, 3aKOHOB M TEOPUN XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBaxX MAIOTCS B PA3BUTHU — OT YTIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOUN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHS O BEUIECTBaX M XMMHYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHEHHE (PYHKIMI 3TOTr0 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 KiaccoB naneMeHTaMu  COJEpKaHUsS, HMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBKEHUS K TPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSATH €€ JIJIsl TMOIMOJTHEHUS! 3HAHWM, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH DKOJOTHYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE TMPOTPaMMON IO XHMHH TIOIXOIBI K OMPEACNICHUIO COJICPKAHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX HJs TNPUOOPETEHUS OMbITa MPAKTUUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeJed H3y4YeHHUs MpeIMeTa HaIlpaBJICHUEM NEPBOCTENECHHON 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJAbTyphl. C METOAMYECKOW TOYKHA 3PEHUS TaKOW TMOIX0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIIEH COCTABISIONIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JiexkKaT KIIFOUYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
porpaMMme Mo XMMHUH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIIYCKHUKA 0O0I€00pa30BaTeIbHOW OpraHU3allNH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ 3TUM TpH HM3YYEHHH TIpeAMeTa «XHUMHsS» JTOMUHHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a M 00padoTku WHOOpPMAIUU, HEOOXOMUMBIX [UIsl TPUOOpPETEHUs OTbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHU3M YE€JIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOTOJHEHUS SHEPreTHYECKHX PECYpCOB M COXPaHEHUs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueOHOM maHe cpemHero o0Iero oOpa3oBaHUs MpeaMET «XUMHUs» 0a30BOTO YPOBHsI
BXOJIUT B COCTaB MpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, HA 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHuUs: opraHMueckux coequHenuit A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  wiaccudukanuu  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOTMYecKMi psaa. Meran M 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUHU, TOPEHHUS ), TOJTy4YEeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2aio2eHuposanus U HUmpOoGaHus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakuumu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3ITAHON: CTpPOEHME, (U3NYECKHUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToMHbBI€ CHHUPTHL. OTHJICHTIMKOIb M TJIMLEPUH: CTpoeHue, (Quznyeckue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerupl M Kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: cOCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, IU- U TToucaxapuipl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHUE TIIOKO3bI), HAaXOXJICHHE B MPUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KayeCTBEHHAs peaklus ¢ HOJI0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKIMKU OJTHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosna okcugoM wmenu(ll)), MHOroaroMHbIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHe CBOWCTBa O€JKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
OMMCAaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHAaTypalusi OENKOB MNpH HarpeBaHWU, IBETHHIC
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeaHsAs MoyeKyispHas macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.



DKCTepUMEHTAIBHBIE METOMbI M3YYCHUS BEIICCTB U HUX MPEBPAIICHUIN: 03HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS. 4Yepe3 HMCIOJIb30BAaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TI[EepUOJIUYHOCTh, HaAONIO/IEHUEe, HU3MEpEeHHeE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCcTB B OopraHu3me, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOIIIUE CPE/ICTBRA,
JICKapPCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuABl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HemnoJisipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHu3sMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkinarypa HeopraHmdeckux
BEILECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMs MACChI BEIECTB, 3aKOH COXPAHCHMS U IIPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekTponuTHueckas aucconuainus. CuiabHbIE U cladble 3IMeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUHU.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrema xumuueckux snaemeHtoB [[. U. MengeneeBay, u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIBb30BAHUEM TTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUECKHE CBOMCTBa
HEMETAJLIOB. AJIJIOTPOIIHS HEMETA/UIOB (Ha MPUMEpE KUCIopoia, cepbl, hocdopa u yriepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Metannel. [lonoxxenne meraiioB B [lepuoguueckord CUCTEME XUMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢dbusnueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMPsHKECHUH
METaJIJIOB.

XVUMUYEeCKHE CBOICTBA BaXKHEWIIMX METAIJIOB (HATPUHM, Kajuii, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIUJIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

PacuérHrie 3amaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00€CTIeUeHHH SKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MMacHOCTH,
pa3sBUTHUM MeOuUMHBL. [lOoHATHE O HaydHBIX METOAAX IO3HAHMS BEIIECTB M XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPHUANIOB: BAKHEMIIME CTPOUTEIBHBIE MATEpHAJbL,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUalIbl IJIs DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XuMUsST U 3[0POBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 kyacce oCymecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH,



TaK M MOHSTHH, SIBISIOIUXCSA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHHE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJioB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIeBas
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHS» JOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCMUTATENBHOM JEATEIPHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEYECTBEHHOMU
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSIHHOTO TPY1a YYEHBIX U IPAKTUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMS;



CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIOAICHHSI TIPaBUJI OE30MACHOTO OOpAIleHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUATHS BPEAHBIX NPUBBIYEK (YMOTPeOJICHUS AIKOTOJI,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLUAIBHOMN CPEIbL;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAIbHOM MPAaKTUKE, CTIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHMMAaHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO TPEACTABICHUS 00 OKpYXKarolieM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO00Il 3HAYMMOCTHM XUMHUH JJIi COBPEMEHHON NUBUIM3AlUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOM M JKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS Ui
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA JJIS PELeHUs TpodiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 110 XUMHUM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mpenmera «XUMHS» Ha YpOBHE
CpeIHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCTIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHHe (QYHKIIMOHATBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOy4alomMXCsl  HCMOJb30BaTh  OCBOCHHBIE  MEXAMCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKAlOT OBJIAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ORiiaieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapaKTepHbIE TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIC, IO aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHsI B PACCMaTPUBACMBIX SIBJICHUSAX, (POPMYIHpPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

MPUMEHATH B MPOIECCE MO3HAHMS, UCIIONIB3YeMbI€ B XUMHH CHMBOJUYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATCJIIbHBIX W IMPAKTHYCCKUX 3a1a4, MPUMCHATH HA3BAHHBIC MOACJIBHLIC MPCACTABJICHUA
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEIICCTB M XUMHYECKUX PEaKITHil.



2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUM;

dopMynupoBaTh LETM M 33Jaud  HCCIEIOBAHUSA, KCIIOJIB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHA M IIPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/MOB peIleHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpManuu (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTB;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

nproOpeTaTh ONBIT MCIOIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKJAaeMOi TEMbl B X0/l AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboOThl 1O HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta U (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OgiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1€ CTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM JEATEJBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOLICHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTpa)KaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOIIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOOUMOH JUis
pellIeHUs] NPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloIlue
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBSA3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIUE COECIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE MOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOITMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUH U 0€30I1aCHOM UCIOJb30BaHUHU BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U MIPAKTHYECKON JesITeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUUYECKUX BELLECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXKAllde COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA Mo cucteMarmyeckord Homenkmatype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHAJbHBIE HA3BAHHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, III0OKO03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeuiecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(mMeTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJI, STaHOJI, STUJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalbJeTHl, MypaBbUHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmai, LeJII03a, AMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;



c(OPMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh MCTOYHHKHU YIJIEBOJAOPOJHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH M MPAKTHUYECKOE IPUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIHUM I10 HU3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIINN);

c(OpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUHM BEUIECTB MU XHUMHUYECKUX SBJICHUHN
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHNUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKHX BEIIECTB, JEHaTypauus OEJIKOB Ipu
HarpeBaHUU, IIBETHbIC PEAKI[MU OETKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATH PE3yJIbTaThI
XUMHYECKOTO J3KCrIepuMeHTa B (GopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH Ief1ecoo0pa3Horo
MOBENEHUA B OBITY M TPYHOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszatens [IJIK, moscHsATe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKHX SBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XHWMHUYECKOW COCTaBIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  pelETKa, TUIIBI XMMHYECKMX  PEakLMi, pPacTBOp,  JJIEKTPOJIUTHL,
HEAJICKTPOJIUTHI, JICKTPOIUTHYCCKAs IUCCOIMAINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklMy, XHUMHYECKOE paBHOBECHE); TEOpPMM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH



COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IMPEBPAILEHUS SHEPTrUU NPU XUMHUUYECKUX
peaKkuMax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHMH, MHUPOBO33PEHYECKHE 3HAHMUS,
JeKallMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(hakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M PAKTUUYECKOH 1€ATEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCT YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKUCAHUU HEOPraHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XMMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
GopMyn BelIECTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BEIIECTB (yrapHbId Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NHUPUT H
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs, IOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHasl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
IO UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeqUHEHNH (IIpOCThIe BELIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
NPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUECKUX 3ieMeHTOB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJIEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX d1eMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BELIECTB PAa3JINYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3(¢eKTy peakiuu,
M3MEHEHUIO CTENEHEeN OKHCIeHHsI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUS peaklUii HOHHOIO OOMEHa, YUMTHIBAsl YCIOBHUS, IPU KOTOPHIX 3TU
peaxKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTb OKHCIHUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaKMii HOCPEICTBOM COCTABICHMSI AEKTPOHHOIO OaaHca 3TUX PEaKIU;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEeakluu OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (nmpuHuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IIPOLECCHI, JIXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a Takke cPOpPMUPOBAHHOCTh



npecTaBieHuid 00 OOIMMX HAyYHBIX NMPHHIMIAX U HKOJOTHYECKUX IMPOoOJieMax XMMHUYECKOTrO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaKIMax, Macchl BEIIeCTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCT YMEHHUH COOJIIOATh MPAaBUiIA MOJIb30BAHUSA XUMHMUYECKON MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHKUEM, a TAKKE IpaBHiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(pa3noxxeHue MepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallu3aTopa, OINPEAETICHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIUH Ha
cynbdar-, kKapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metawub» U «Hemeramib»y) B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMU U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3yiabTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alluCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHHKaluu, WHTepHET U
JPYTHX);

C(OPMHPOBAHHOCTE YMEHHMH COOMIOJAaTh IpaBWiIa DSKOJOTMYECKH IEJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Karolled MpUPOJHOM cpenbl, 0OCO3HaBaThb OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIECTB, MOHUMas cMblca nokasartesns [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (wnbpoBbIe)
NnporpamMmasI Beero KonrTpoabubie IIpakTuueckue 0Bpaz0OBaTEABHBIE
padoThI padoThI pecypebr
Pasnen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — ATKAHBI 2
29 HenpenenbHble yrieBoaOpOIbl: aJKEHbI, 6 1
AJIKAIUEHBI, aTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB U 2 1
ux nepepadoTka
Hroro no paszneny 12
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHn sl
3.1 Crupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1
Hroro no paszneny 11
Pasnen 4. A3oTcoaep:kamye opraHu4ecKne coeIMHeHUus
4.1 AMuHBI. AMUHOKHUCIIOTBL. benku 3 ‘
Hroro o pasneny 3
Paspnen 5. BeicokoMOJIeKY ISIpHbIE COCAUHECHUS
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 1 ‘
Hroro mo pasneny 3




‘ OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME < 2+1 2

IIpumeyanue:

***CornacHo y4yebnoro ruiana MBOY M-Kypranckoii o(c)omr Ha nzydenue xumuu B 10 kiacce B 2024-2025r orBoautcs 34 yaca (lus
Heae10 ) u3 pacuera 34 yueOnbix Hepenu. Cormmacuo KTTI-324.
(Mpa3IHUYHbIE THU: HET)



11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrtpoabubie  IIpakTudeckue f)];p(all):f) OBAT eJ)'IbHLI e
padoThI padoThbI pecype
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. Ilepuonnyeckuil 3aKoH 1
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 3
anemenToB 1. . Meneneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 1
BEIIECTB
Hroro no pazneny 16
Paznen 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KU3Hb 2 1
Wroro no pazneny 2
OBUHIEE KOJIMYECTBO YACOB 110 30 2 +1 3
IMPOI'PAMME
IIpumeyanue:

***Cornacao ydebHoro ruiana MBOY M-Kypranckoii o(c)om Ha n3ydenue xumuu B 11 kiacce B 2024-2025r orBoautcst 34 yaca
(1u B Hememo ) u3 pacuera 34 yueOnbix Hepenu. Cornacuo KTTI-324.

(Mpa3IHUYHbIE THU: HET)




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoka Beero Kontpoabnsie IlpakTuueckue i[:;? J— Homainee
padoThI padoThI 3ajlaHue
PA3JIEJI 1. TEOPETHYECKHWE OCHOBBI OPTAHUMYECKON XUMHWH-34
1 IIpenmer oprannveckoil Xummu, eé 1 03.09.2024 Tuasal TI1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
2 Teopus crpoenus OPTaHHYECKHX COC/IMHEHMI 1 10.092024 1D
A. M. BytnepoBa, €€ OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opranudeckux Beuiects. HomeHnkiarypa 1 17.09.2024  KOHCICKT
(cucTemaruveckasi) ¥ TPUBHAIbHbBIC HA3BAHUS
OpPraHUYECKUX BELIECTB
PA3JEJI 2. YIVJIEBOAOPO/bI-12y
4 AJnKaHsbl: COCTaB U CTPOCHIE, 1 94.09.2024 Tnasa2 I3
TOMOJIOTHYECKUH PsijT
5 MeraH u 3TaH — npocrenmue 1 01102024 I3
MIPEJCTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 08.10.2024 114
7 DTHIIEH B TPONIJIEH — MPOCTEHIIIHE 1 15.10.2024  TI4
MIPEJCTABUTENN AIKEHOB
IIpakTHyeckas padora Ne 1.
8 «ITonmydeHnue sTuIeHa U U3YYCHHUE €TO 1 1 22.10.2024  Ortuer no n/p
CBOMCTB»
Anxanuensl. byraauen-1,3 u metunOyraaneH-
9 1,3. Ilony4yeHne CHHTETHYECKOTO KaydyKa U 1 12112024 TI5
PE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMS, 1 19.11.2024 116

TOMOJIOTHYECKHI pAn. AI_IeTI/IJ'IeH —




MPOCTEUILINN TPEACTABUTEIIb AIIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11 1 26.11.2024  KOHCHEKT
peakuuu

12 Apensl: 6eH3011 U TONy0JI. TOKCHYHOCTD 1 03.12.2024  TI7
apeHoB

13 I'enernyeckas CBSI3b YTIE€BOIOPOAOB, 1 10.12.2024  xoHCIHCKT
MIPUHAISKANTUX K Pa3IMYHBIM KJIaccam
[IpupoaHbIEe HICTOYHUKH YTIIEBOAOPOOB: 118,9,10

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl, 1 17.12.2024  noAroToBUTHCS
He(Th U POAYKTHI €€ TiepepaboTKu K K/pNel

15 Konrpoannast padora Nel 1 1 24.12.2024  TloBTOpUTH T2
10 pa3neny «YTIeBOIOPOAbD)

PA3JIEJ 3. KUCJOPOACOAEP KAINIUE OPTAHUYECKUE COEJIMHEHUSA-11y

16 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJT 1 14.01.2025  Tasa3 II11
u 3Tanon. BogopoHas cBs3b

17 MHOroaToMHbIE€ CIUPTHI: TUIICHTIIUKOIb U 1 21012025 112
TIIALEPUH

18 ®deHo: CTPOCHHE MOJEKYJIBI, (dbuznyeckue u 1 28.01.2025 TI13
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE

19 Anpaerupl: GopManbAETHI U alleTallbIeT U/, 1 04.02.2025 114
AuetoH

20 OAHOOCHOBHEIE MpeeNbHbIe KAPOOHOBBIE 1 11.02.2025  TI15
KHCIIOTBI: MypaBbUHAS M YKCYCHASI

21 Mpakririeckas padora N 2. 1 18.02.2025  Orger no m/p
«CBoiicTBa pacTBOpa YKCYCHOU KHCIOTHI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

99 MIPEJICTAaBUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT. 1 9502.2025  KOHCIICKT
MpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOJOIIIEe JCHCTBHUE.
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

23 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 1 04.03.2025 II16

3¢upoB




XKupsl: runponans, npuMeHeHue,

24 1 11.03.2025 1116
OHMOJIOTYecKast POJIb )KUPOB
VYTaeBobl: COCTaB, KiIaccuuKanus.
Baxueriuve npencTaBuTeNun: ri0K03a, 1117

25 ¢bpyxTO3a, caxaposa. 1 18.03.2025 nOAroTOBUTHCS
Kpaxman u niemirono3a kak mpupoHbIe K K/pNe2
MTOJIMMEPBI
KonTtpoabnas pa6ora Ne2 no pazneny

26 «Kucnopoacoaep:xaiiyue OpraHnuecKue 1 1 08.04.2025  IloBTOpuTh 1113
COCITUHEHUS

PA3JIEJ 4. ABOTCOAEPKAIIUE OPTAHUYECKUE COEJIUHEHUSA-34

27 AMUHBI: METHJIAMUH U aHWJIHH 1 15.04.2025 TI'nmaBa3 I118
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

28 OpTraHUYeCKUe COCTUHEHHS, UX 1 22.04.2025 1119
Ouosnoruueckoe 3Hadenue. [lentuab

29 benku kak mpupoHbIe BEICOKOMOIIECKYIISIPHBIE 1 99.04.2025  TI19
COCTUHEHUS

PA3JIEJI 5. BBICOKOMOJIEKYJSPHBIE COEJIMHEHUS-2+14

30 OCHOBHBIE TIOHATHS XUMHH } 1 06.05.2025 T'napad 121
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OcHOBHBIC METOJIBI CHHTE3a 1122,23

31 BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH. 1 13.05.2025 mnoaroToBUTHCA
[TnacTMacchl, KayqykH, BOJTOKHA K UTOTOBOM K/p
HroroBasi koHTpoJIbHaAsI paboTa 0 BCceMy [ToBTOpPUTH

32 Kkypcey 10kaacca. 1 1 20.05.2025  Bech kypc 10

KJjlacca

OBHIEE KOJIMYECTBO YACOB 11O

32 2 +1

ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Bcero

PA3JIEJ 1. TEOPETUYECKHUE OCHOBbBI XUMHWU-134

1

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

03.09.2024

Jdomamnee
3aJaHue

I'maBal II1

[lepuonnueckuii 3akoH u I[leprnoanueckas
crucTeMa XMMHU4YecKux anmemeHToB 1. M.
MenneneeBa, X CBI3b C COBPEMEHHON Teopuei
CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKHX 21eMeHTOB .M. MeHaeneeBa B
pPa3BUTHHU HAYKU

CrpoeHue BemiecTBa. XMMUYeCKasi CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BopopoaHas cBsizb

BaneHnTHOCTB. DJEKTPOOTPULIATENBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI

ITonsiTue o gucniepcHbIXx cucteMax. ICTUHHBIE U
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAVHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

10.09.2024

17.09.2024

24.09.2024

01.10.2024

08.10.2024

15.10.2024

112

I13

T14-7

KOHCIICKT

119

Koucnekr
cTpl23




Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILLECHUS] SHEPTUU NIPU
XUMUYECKUX PeaKLUsIX

22.10.2024

IT10

10

11

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

IIpakTyeckas padora Ne 1.
«BnusHue pa3nnyHbIX (aKTOPOB HA CKOPOCTb
XUMHYECKON PEAKIIUN»

DneKTpoauTHIecKas aquccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatese (PH) pactBopa.
Peaknuu nonHoro oomena. ['mapoinms
OPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12.11.2024

19.11.2024

26.11.2024

111,12

Otuer no 1/p

KOHCIICKT

12

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[TonsTre 06 31eKTPOIHM3E pacIiaBOB U
pacTBOPOB coJiei

03.12.2024

114,15
MIOJITOTOBUTHCS
K K/pNe2

13

KonTposbnas padora Nel
1o pazzeny «TeopeTuueckre OCHOBBI XUMHM»

10.12.2024

[HoBTOpPUTH T2

PA3EJI 2. HEOPTAHUYECKAS XUMMUS-164

14

15

Mertannsl, ux nonoxxenue B [lepuoanueckoit
CHUCTeME XMMUYECKuX demMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznuecKkrue CBOMCTBA METANIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METallIoB

17.12.2024

24.12.2024

I'nea3 I116

KOHCIICKT

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIIOB
(HaTpuil, Kanui, KanbIUNA, MarHUl, aIFOMUHUAN )
U UX COSTUHECHUN

14.01.2025

[116

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

21.01.2025

KOHCIICKT




XHUMHUYeCKre CBOMCTBA IHWHKa, XXCJI€3a U UX

18 . KOHCIIEKT
COCTMHCHUI 28.01.2025
IIpakTyeckas padora Ne 2.

19 "Pemenre skCiepuMEHTANIBHBIX 33724 110 TEME Otuer no 1/p

" 04.02.2025

«MeTtamibn»
Hewmeramnsl, ux nonoxenue B [leprnoanueckon

20 CHCTEME XMMHUYECKUX dyemMeHToB /1. . 11.02.2025 1117
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB T
du3nyecKue CBOWCTBAa HEMETAILIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMepe 18.02.2025  KOHCHEKT
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa) o
XHWMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPhI U UX

22 . KOHCIICKT
COCMHEHUI 25.02.2025
XuMHYECKue CBOICTBA a30Ta, pochopa u ux

23 . KOHCTICKT
COCMHEHUI 04.03.2025
XVMUYECKUE CBOWCTBA yriepoa, KpEMHUS U UX

24 . yrepoaa, kp KOHCIIEKT
COCTMHEHU N 11.03.2025
O00011eHre U CUCTEMATU3ALMS 3HAHUHN 110 TEME
«Hemeraiutb». [IpyuMeHeHne BaxxHENIIUX

25 HEMETAJJIOB U UX COEIUHEHNI BrruncieHus 1mo 18.03.2025 [ToBTOpUTH TN3
YpaBHEHUSAM XUMHUYECKHUX PEaKIUid 1 R
TEPMOXUMHUYCCKHIE PACUETHI.
IIpakTuyeckasi pa6ora Ne 3. Otuer no 1/p

26 «Perrenue KCiepuMEHTANbHBIX 33/1a4 110 TEME [ToaroroBuTHCS
" " 08.04.2025

Hemeranmbi'"» K K/pNe3

KonTposbHnas padora Ne2 no remam

27 [ToBTOpUTH TN13
«Metamiel» u «HemeTamibhy 15.04.2025
Heoprannueckre U OpraHndeCcKre KUCIOTHI.

28 118,19
Heoprannueckue u opraHMueCcKue OCHOBAaHUS 22.04.2025
AmMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUe

29 coenuHeHUs. [ eHeTHYecKas CBS3b 120,21

8 29.04.2025 ’

HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB




30 . 06.05.2025
PA3JIEJI 3. XUMMUS U ’KU3Hb-1+14
Ponp xumuu B 00eCIIeUeHUN YKOJIOTUICCKOM,
SHEPreTUYecKO U MUILEBOM 0e30macHOCTH,
pa3BuTHH MeAWIHHEL. [IpeacraBneHus oo
31 00IIMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIUICHHOTO 1 I'nagad
o 13.05.2025 T1122,23
MOJTyYEHUST BAKHEHUIITNX BemlecTB. UeoBek B
MUpE BELIECTB U MaTepPHaoB. XUMHUS U
3I0pOBBE YETIOBEKA
30 HNToroBasi KOHTPOJILHAsSI padoTa Mo BceMy 1 1
Kypcey 11 kaacca. 20.05.2025
OBUIEE KOJIMYECTBO YACOB 110 30 241

IMPOI'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 xnacc/ T'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIMOHEpHOE
obmectBo «M3narenbcTBo «IIpocBenieHne)

* Xumus, 11 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE
obmectBo «M3narenscTBo «IIpocBernieHne)

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

Meroandeckoe nmocodue. bazosblii ypoBens. 10 kiace (aBropsl: O. C. I'abpuensH, C. A.
Cnankos), 2019

Kawura ms yaurens. bazosliit ypoBenb. 10 kinacc (aBropsl: O. C. I'abpuensn, U. T'.
Octpoymos, C. A. Cnaakos), 2019

KonTponbhblie u nmpoBepounbie paboTsl. ba3oselil yposens. 10 kiacc (aBropsl O. C.
I"aGpuensn u ap.), 2019

Metoauueckoe nocobue. bazosriit yposens. 11 knacc (aBropsr: O. C. 'abpuensn, C. A.
Cnankos), 2019

Kunwra nns yaurens. bazossiit ypoBens. 11 kiace (aBtopsr: O. C. I'abpuensu, 1. I'.
Octpoymos, C. A. Crnaakos), 2019

KonTponbublie u npoBepounbie paboThl. bazoBelil yposens. 11 knacce (aBTopsr: O. C.
I"aGpuensn u ap.), 2019

OO6mmas xumus B TecTax, 3a1avax, ynpaxkuenusx. 11 kmacc (aBroper: O. C. I'abpuensn, U.
I'. Octpoymos, A. I'. Beenenckas), 2019

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

XUMHUsI ¥ JKU3HB: HAYYHO-TIOMYJSIpHBIHA sxypHan http://www.hij.ru/

A30yka BeO-morcka it xumukoB http://www.chemistry/

[eproanyeckas cucreMa XUMUIECKUX demMeHToB http://www.jergym.hiedu/

Xumus aist Beex http://www.informika.ru/text/

OnekTpoHHas 6ubnuoTeka mo xumun http ://www. chemnet.ru/rus/

Poccuiickast AuCTaHIIMOHHAS OJMMITHAA IKOJIBHUKOB 1o XxuMuu http://www.muctr.edu.ru/



