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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUs (emepalbHOi 00pa30BaTEIbHONM MPOTPAMMEI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOTO IpenmMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit denepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeru 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTUS O0YUaIOIUXCS CPEACTBAMU y4eOHOIO MpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XMMHMYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUPOIHOI cpene. Peanusyercs xuMmuyeckoe 00pa3oBaHUE 00YYAIOMIMXCS HA YPOBHE CPEIHETO
o01rero oO6pa3oBaHUsl CPECTBAMH Y4EOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM cleuu(UKH HAyKH XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, a TAKXKe ¢ yUETOM O0IIUX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3JaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPeICTaBICHUs
00 OKpY)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3ZHAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaK7oro ujeHa obmiectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJIaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TIToOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOHMIMMHU MENIMH W TMPUHIUNAMH CpeIHEro oOmero oOpa3oBaHMS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisirolmuMH  TIpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «O01as 1 HeopraHudeckasi XUMHEs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPTaHUYECKONW XUMUH (C BKIIOUEHHUEM



3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHUN
IpU W3YYCHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT000pasus
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB ¥ TCOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» ¢(hOpMHUpPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0/1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUI Ha
OnpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TAKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M AJIEKTPOHHBIX IMPEIACTABICHUNA O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IMOJTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS TEOPETUYECKHH Marepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEeOpPraHWYEeCKass XUMHUS» O0YJarOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE NEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJO0JOTUYECKHX IO3HIIUH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHNH, a TAKXKE 0 XUMHUYECKUX PEAKIHUSIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »ieMeHTaMH COJAEpKAaHHS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPaKTUYECKOU NIEATETHHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIUTAHMIO YBAXEHHUS K TPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUN, pelIeHus
VMHTEJUICKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom conepkaHue
yueOHOoro mpeamMeTra « XUMHUs) TaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI /I TIOHUMaHUsI GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOEHHEM, TO3HABAEMOCTh MTPUPOIHBIX SBICHUN MYyTEM IKCIEPUMEHTA
U pElIeHUs MPOTHBOPEUMN MEXTy HOBBIMHU (paKTaMHU M TEOPETHMUECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX TPOOIIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IAHUS HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B mnnane pemeHus 3amad  BOCIHTAHHS, Pa3BUTHS M COIUAIM3alUA  OOYyJaIONIUXCS
MPUHATBIE NPOTrPaMMON MO XHMHHU IMOAXOJbl K ONPEAEIICHUIO COJIEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeayCcMaTpuBalOT (OPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPOOJIeM, MOMCKa, aHAIIn3a 1
00paboTtkn wHMOpMaIMK, HEOOXOMUMBIX MJIsi TPHOOPETEHUS OmbITa MPAKTUUYECKOW U
HCCIIeI0OBATEIbCKOM IeITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUN XMMHHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETr0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMPH  ONPEICICHUH  COJEp KaTeIbHON
XapaKTEePUCTUKU IEJeHd HW3yYeHHs NpeAMEeTa HamnpaBJICHUEM MEPBOCTEIIEHHON 3HAYUMOCTH
TPaIWLIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu



COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIEATENIbHOCTH YEelIOBeKa M Kak OJHOrO U3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS MIPeIMEeTa SBJSETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUs IpeaMera «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsITOTCSL:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBIsIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHUI MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAOJNIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJCHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkarenibHasi XapakTepUCTUKA 1eel M 3a/1ad U3y4eHHUs IpeMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMHU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OoOyueHwus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alu,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMCHHSIMA aKTUBHOTO TIOJTYYCHUS 3HAHUN M MPUMEHEHUS UX B PEabHOW KHU3HU IS PEIICHHS
MPAKTUYECKHX 3a7au.

B cBm3u c 5TUM Tnpu U3YYeHHH TMpeaMeTa «XHUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKE IEeNIM U 3a/1a4H, KaK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSIM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE MHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE IS PA3IUYHBIX BHJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX JUIS TPUOOPETEHHs OIbITa
JeATeTLHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBHUH C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIE30BaTh COBPEMEHHBIEC NH()DOPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl TIOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPH MJIAHUPOBAHUH U MIPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalOmUXCs YOSKIEHHOCTH B TYMaHHUCTHYECKON HaINpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pElIeHWH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONIOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOIHOTO



paBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpEeKHOrO OTHOIICHUS K TIPUPOJIE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONIBb30BAHMSI MOTYYCHHBIX 3HAHUMA NI TPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaLlUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHoM muane cpeanero oOuiero oOpa3oBaHus mpeaMeT «XuMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUHbIE TPEIMETBI».

OO0miee ynCiO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Hezelo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coeaquuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYeCKUX BEIIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYII
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMMHUYECKHE CBOMCTBa (peakIuHu 3aMelleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTo KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
NPOCTENUIINNA MPeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOAOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX MPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTs» 1 «YTomby», MOAeTUpoBaHNUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUuU C aKTMBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, - U Mojucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKIACHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOou3, KaYeCTBEHHAs peakLus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPONU3, JCHATypaIlHs,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIe COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MPEBpAIlEHUI: 03HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusMm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MONYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesielieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX IEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
anemeHToB . 1. MenzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
0 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEMoJIsIpHasl U TOJIIpHAas, MOHHAsA, MeTaJulMuyeckas). MexaHu3mbl 00Opa30oBaHUsl KOBaJEHTHOU
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajleHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIEeHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBast 1o
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuid. HomeHknatypa HeopraHMYeCKHX
BEIIECTB. ['eHeTHuyecKass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIACCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHSI MACChl BELECTB, 3aKOH COXPAHEHMs U IIPEBpPAILLEHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecwe. (DAaKTOpBI, BIMSAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTnyeckas aucconuanus. CuibHble M cialble 31MeKTponuThl. Cpea BOAHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YUEHHUs BEIIECTB M UX IPEBpAILEHUM: JEMOHCTpalus
tabmui «llepuonuueckass cucremMa xumudeckux snemeHtoB /. M. MenneneeBa», u3zyueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIIPENIEJICHUE CPEllbl PAaCTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAIBbHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHrle 3agayn.

Pacuérbl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BaXKHEWIIMX HEMETAJUIOB (TaJloreHoB, cephl, a3oTa, docdopa,
yriaepojia U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
coenuHenuit). [I[puMeHeHne BaXXHEUIINX HEMETANIOB U UX COCTMHEHUMN.

Meransl. [lonoxenue merainos B Ilepruoauyeckoi cucTeMe XUMUYECKUX 3J1EMEHTOB /.
U. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiiue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psiji HaNPsSHKECHUN
METaJlIOB.

XUMHYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpPUM, KaJlUid, KajablMd, MAarHuu,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IPEBpAlllEHUuN: H3y4YeHHE
KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHWE SKCIEPUMEHTAIbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JICMOHCTPAlMOHHBIX M JaOOPAaTOPHBIX  OMBITOB
(B3auMoOJIeHiCTBUE TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIEIOYed, KaueCTBEHHBIC
peakuuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ecriedeHnn SKOJIOTHYECKOM, SHEpreTUYeCcKoi 1 MUIIeBOil 6€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOLMX HAyyHBIX NPUHLHUIAX [POMBIIUIEHHOTO IOJyYEHUs
BAYKHEUIINX BELIECTB.

YenoBeK B MHUpE BEUIECTB M MAaTEpPHANOB: BaXHEHIINE CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl IJis SJIEKTPOHHKH,
HaHOMAaTepHaJibl, OpraHMuYeCcKHe U MUHEpaIbHbIE y10OpEHHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3EH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XMMHUU B
11 xiacce OCyIIECTBISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATH,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEpPrus, macca, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKHIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €AUHUIIBI X H3MEPEHHSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeTaJLTyprus, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035ICTBEHHOE MIPOU3BOICTBO, MUIIEBast
MPOMBIIIIEHHOCTh, (papMalneBTHYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
[pPernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HAaHOTEXHOJIOTUHU.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWH HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IpoTrpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM uid pa3pa0dOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM MOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pEe3yabTaTOB OCBOCHHS TIpeaMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHME O0YYAIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

1[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPATULIUN 0a30BOM HAyKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JIEATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

HaJIMYMEe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTB KU3HEHHBIE IIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yueOHOM M BOCHUTATENBHOM JI€ATENbHOCTH B COOTBETCTBUM C TyMaHHUCTHYECKHUMH,
COLIMOKYJIBTYPHBIMHM, J1IyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€alaMUd POCCUICKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPAaBUIAMHU TOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUIHOCTH 00YyYaIONUXCSl.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxaroT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOy4alomMXCs 10 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHKCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

NPEJCTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW EATEILHOCTH MPU CO3JAaHUM YYEOHBIX MPOCKTOB,
peleHnH y4eOHBIX M IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;



CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTBI IPYTUX
[IPU aHAJIM3E PA3TUYHBIX BUJOB YUCOHOU NEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS !

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJICAMIO0 OTCUYECCTBECHHOM
XHMUH;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHUS HAYKU €CTh Pe3yibTaT JUIUTEIBHBIX HAOIOJICHHUIA,
KPOIOTJIMBBIX KCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSSHHOTO TPY/a YUEHBIX M MPAKTHKOB;

WHTEpECa M ITI03HABATCIIBPHBIX MOTHBOB B IIOJYyYE€HHH U TIOCIEAYIOIIEM aHaJlu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MIOBE/ICHHSI;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TMOBENEHHE M MOCTYINKH CBOMX TOBApPHUIICH C MO3MIIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATHX MOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (hPM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOMrofeHus MpaBuiI 0E30MacHOrO OOpalleHUs] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYOBOU JEATEITbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pPEIICHWU TMPAKTHYSCKUX 3a/ad COIUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuyHOrO pojia, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 0 XUMHUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOIICHUS K PUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMIIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATBHOM CpeIbl;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTH)KCHUA XUMUU JIJIS PEIICHHs] BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

C(OPMHPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpPE KaK O €AMHCTBE IIPUPOJABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IMBMWIM3ALMHU: B €€
IYMaHHCTUYECKON HAaNpaBI€HHOCTH U BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — ChIPbEBO,
HHEPreTHUYECKON, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: IIOHMMaHMsI CYIIHOCTH METOJOB II0O3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIFOUEHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs IpobieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3MYHbIX cdepax mnpodeccuoHaTbHON
JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCHUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIIUE [[EJIOCTHOCTh HAYYHOM KapTUHBI MUpa
n CHGHI/I(i)I/IKy MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/Ifi, BCIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKO0H, TEOpHS, HCCIIE0BaHNE, HAOTIOACHIE, U3MEPEHHE, YKCIIEPUMEHT U IPyTHe);

YHHUBEpCaJbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHUBHBIC,
peryJsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuXcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU MMO3HABATEIbHBIMHU J1€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MOCTABIECHHBIMU LEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHS JIs1 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIIACCU(DUKAIINA BEIIECTB H XUMHUYCCKHX PEaKIIHIA,

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE00Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMuYeckass (opmyna, ypaBHEHHE XHWMHUYECKOW pEaKkIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTHUUECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopMynupoBaTh LEAM M 3aJadyd  KCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHHS
MPaKTUYECKHX 3a/1a4, MIPUMEHEHUIO Pa3IMYHBIX METOJ/I0OB MTO3HAHMUSL.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUAOB M (HOpPM TIPEICTABICHHS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uH(pOopMaIu1, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MPUOOPETaTh OMBIT MCHOJIB30BaHUS WHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMallMel: MNPUMEHSATh MEXIpeaAMeTHble ((du3nyecKkue M MaTeMaTHYeCKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEeMbl B XOJI€ AMAJIOra W/WIN JUCKYCCUH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUM XHUMHYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB HW3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYIHPOBATH BBIBOJBI IO pPE3yiIbTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B XOJ€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alITOPUTM JICHCTBHI TPU BBITOJHEHWN YYEOHBIX M HMCCIIENOBATEIBbCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJCTABIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XWUMHUH B TO3HAHUM SIBICHUH NPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM JUIs
pelieHusT MPaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKeJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUH U 3aKOHBI (TEOpPHs CTPOSHHS OPraHMYECKUX
BeuiectB A. M. DbytiiepoBa, 3akOH COXpaHEHHUsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlUe B OCHOBE IOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (aKTOJIOIMUECKUE CBEIEHUS O CBOMCTBaX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BAKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS [IPH ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKUX PEaKLMH, U3rOTABJIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEILLECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB IO HX COCTaBy U CTPOCHHUIO K OINpeAeNéHHOMY KIAcCy/Tpymie COeAMHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIbHBIC HA3BaHHs OTAEIHHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOMUIIEH,
aleTUIICH, STWICHIVIMKOJb, TIUUEpUH, (QeHoJd, GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMNPEAENATh BHJBI XUMHUYECKOH CBSA3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPEJCTABUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHTJINKOIb, TJIUIEpUH, (EHOI, aleTalbleru1, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO ChIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM HPOAYKTa PEAKIMHU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPU M3YYEHUH BEUIECTB M XHUMUYECKUX SIBJICHUN
(HaOmofeHne, M3MepeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYEHHE €Tro
CBOWCTB, KayeCTBEHHBIC pEaKIMM OPraHUYECKUX BEIIECTB, JACHATypauus OElIKOB TNpu
HarpeBaHUU, IIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMH TEXHHKH 0€30acHOCTH
npu oOpallleHUuu ¢ BEIIeCTBaMHU U JIaDOpaTOPHBIM 00OpPYIOBAHUEM, MPEICTABISTh PE3YIbTaThI



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU aHAIM3MPOBATH XMUMHYECKYIO HH()OPMAIHUIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKpY’KaIOIllel MPUPOJHON Cpelbl, 0CO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUIsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbSI: YMEHHUE NPUMEHSTH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIs  CcHeNbIX U cAa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XuMUs»
OTPaXKaIOT:

c(OpMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (YHKIHOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM HJist
peuieHusT TPaKTUYECKHX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHON Cpee;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  peléTKa, TUIIBl XMMHUYECKUX  pEaKlHil, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAsT JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoandyeckuin 3akod J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILEHUS SHEPTrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTA M CHUCTEMHOCTH XWMHYECKHX SIBIICHUM,
dakToNornuecKrue CBEIECHUSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH M OE30MacCHOM HCIOIh30BAaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKN TMOHSATHH, YCTaHABINBATH
WX B3aUMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIIME MOHSATHS TPU ONMHMCAHWH HEOPTaHWYECKUX
BEILECTB U UX MPEBPAILICHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BeIIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHUS OTIACIBHBIX HEOPraHHYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETami€éHash M3BECTh, NMUThEBAs COAa, MUPUT U

Apyrue);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPTaHMYECKHX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKphlBaThb CMBICH mepuoanyeckoro 3akoHa JI. W.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3yieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XUMHUECKUX dneMeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHSTUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coequHEHUH Mo nepuoAam u rpynnam [lepuoanueckoit cucteMbl XuMudeckux siaemeHToB Jl. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKLUU IO Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUs peaklnii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb OMNBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOIO OanaHca ATUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3anyYHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh XMMHUYECKHE IPOLECCH, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHUaKa, a Takke chOopMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSTHUS
«MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B HPU XMMHUYECKHX
peaxIusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(ddeKkTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO Ha60paT0pHBIX XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIMSHUE Pa3IUYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd WOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XHMMHUYECKYIO HH(}OpMaluio,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEJIIX COXPAHEHUS CBOETO 3/I0POBbA U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBI
OTpeIcIEHHBIX BEIIECTB, MOHUMAasi cMbIcT Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 0OY4YaroIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax MO3HAaHHA BEIIECTB U XUMHUYCCKUX ﬂBHCHHﬁ;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu xumMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust Xvmus - 10 knacc -
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 Poccuitckan sNeKTpoHHanA
M. bytneposa wkoa (resh.edu.ru)
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux repepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cnoxuble dGupbI
3.3 VrneBoabsl 3 1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH Xumusa - 11 knacc -
11 u [lepuoanueckas cucteMa XUMUYECKUX 3 Poccuiickan aneKTpoHHan
anemenToB . 1. Menaeneera wKona (resh.edu.ru)
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hewmeramisl 9 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

IIpeamer oprann4ecKko XUMuH, €
BO3HUKHOBEHHUE, Pa3BUTHE U
3HaueHue. CTapTOBbIA KOHTPOJIb

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUs OPraHuYECKUX
coequHenuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiaccupuKauu
OpraHUYECKUX BEIIECCTB.
Homenkiarypa (cucremarnueckasi)
Y TpUBUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH PAL

Meran u 3TaH — npocTenire
MPEICTaBUTENMN ATKAHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

DOTUJIEH U TPOTIUIIEH —
MPOCTEUIIINE MPEICTABUTEIN
AJTKEHOB

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[TpakTuyeckas padora Ne 1.
«ITonydeHue dTUICHA U U3YUYCHHE
€ro CBOICTBY

Ankanuensl. byraguen-1,3 u
MeTtunoyranuen-1,3. [lonyuenue
CHHTETUYECKOTO KaydyKa U
PE3HHBI

https://resh.edu.ru/subject/29/10/

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOCHWS, TOMOJIOTHYCCKHIA PSIJI.
ALleTHIIEH — MPOCTEUIINN
MIPEJICTABUTENb aTKHHOB

https://resh.edu.ru/subject/29/10/

11

12

Bobluucnenus no ypaBHEHUIO
XMMHYECKON peakiuu
ApeHbl: 6EH301 ¥ TOIYOII.
TOKCHUYHOCTH apEHOB

https://resh.edu.ru/subject/29/10/

13

T'eneTnueckas cBsI3b
YIJIEBOAOPOJOB, TPUHAJIEHKAIUX
K Pa3jIu4yHbIM KJlaccam

14

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MOMyTHBIE HE(PTSAHBIE ra3bl, HePTh
U IPOAYKTHI €€ epepadoTKu

15

16

[TpupoHBIE HCTOUHUKHI
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMyTHBIE HEe(TAHBIE ra3bl, He(YTh
U IPOAYKTHI €€ epepaboTKu

KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

17

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOIL.
Bogoponnas cBsizb

https://resh.edu.ru/subject/29/10/

18

19

20

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

DeHOI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE
Anbnerupl: GopmManbaerua u
aneTanpierul. AneToH

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

21

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAsI U YKCYCHAs

https://resh.edu.ru/subject/29/10/

22

23

24

[IpaxTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBD)

CTCapI/IHOBaSI M OJICMHOBasA
KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICIIHUX Kap6OHOBI)IX KUCJIOT
MpI1a KaK COJIU BBICHINX

KapOOHOBBIX KUCJIOT, X MOIOIIIEE
JICHCTBUE

25

CrnoxHble 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHCIIOT. [ Maponu3 ClI0KHBIX

3¢upoB

https://resh.edu.ru/subject/29/10/

26

XKupsr: runponus, npuMeHeHue,
Ouos0ruYecKas pojb )KUPOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

27

VrieBoasl: COCTaB,
Kkinaccudukanus. Baxueimme
MPEACTABUTENH: TIIOKO03a,
dbpykTO3a, caxapo3a

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemnosnosa kak
MIPUPOIHBIE ITOJIUMEPHI

29

30

KonTponbnas pabota no pazaeny
«Kucnopoaconepxaiue
OPraHU4YeCKHUE COCTUHEHUS

AMMHBI: METUJIAMWH W aHWJIMH

https://resh.edu.ru/subject/29/10/

31

AMUHOKHUCIIOTHI KaK aM(oTepHbIE
OPraHN4YeCKHUE COCTUHEHUS, UX
OMOJIOrMYECKOE 3HAUYECHHE.
Ilentuasl. benku kak TpupoHbIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUS

32

TecT B paMkax mpoMexyTOYHOMN
aTTecTaluu

33

34

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OCHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHeHni. [ImacTMacckl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas: KOH(UTypanus
aToMoB. CTapTOBBIM KOHTPOJIb

[Tepuonnueckuii 3aKoH 1
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nx CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX IJICMEHTOB U
MX COECIMHEHHUH I10 TpyMnram 1
nepuoiaM. 3Ha4CHHE
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHUX deMeHTOB J[. 1.
MenieneeBa B pa3BUTHU HAyKU

Crtpoenue BemecTBa. XuMUIecKast
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas ca3b

https://resh.edu.ru/subject/29/11/

BaneHTHOCTE.
DIeKTPOOTpULIaTeTbHOCTh. CTETEeHb
okncienns. BemectBa
MOJIEKYJIIPHOTO U



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HCMOJICKYJIAPHOTO CTPOCHUA

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnble u KOJIJIOUAHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOpE

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTMHEHUN.
I"'eneTnueckas CBA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIacCOB

Knaccudukanus XuMHuecKux
peakiuii B HEOPraHMYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXpaHEHHUS MACChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEeBpaIICHUs
SHEPTUU TIPU XUMHUYECKUX PEaAKIIHIX

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

10

11

12

Cxkopoctb peakiuu. OOpaTumblie
peakuu. XuMHU4ECKOE paBHOBECUE

[TpakTryeckas padora Ne 1.
«BnusHue pa3nnyHbIX (aKTOPOB HA
CKOpPOCTh XUMUYECKOI peaKifm»

DNEKTPOTUTHYECKAST TUCCOIIAAITHS.
[TonsiTHE O BOIOPOAHOM TIOKA3aTENe
(pH) pactBopa. Peakiiuu noHHOTO
obOMeHa. ['uaponus opraHundeckux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTEIBEHO-BOCCTAHOBUTEIBHEIE

peakuuu. [TonsTre o0 anexTponuze
pacIIaBoB U pacTBOPOB COJIEM

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

13

KonTponpHas padora no pazaeny
«TeopeTrueckre OCHOBBI XUMHI

14

MeTtaminl, UX IOJIOKEHHE B
[Iepuonnueckoii cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
cTpoeHust atoMoB. O061IIe
(bu3HYEeCKre CBONCTBA METAJLIOB

https://resh.edu.ru/subject/29/11/

15

CIutaBbl METAIIOB.
DIEKTPOXUMUYCCKUN PSITT
HaIPsHKEHUN METaJNIOB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, alroMUHHI) U UX
COCIUHCHHI

XUMHYECKUE CBOWCTBA XpoMa, MEIU
U UX COeMUHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeje3a U UX COeIMHEHUHN

19

[IpakTuueckas padbora Ne 2.
"Pemennie sKkcriepuMEeHTATbHBIX
3a7a4 o reMe «MeTtauie"

20

HemeTanibl, X MOJ0KEHUE B
[Tepuoauueckoil cucteme
XUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

21

du3nyeckrue CBOMCTBA HEMETAILIIOB.
AnoTponusi HeMeTauioB (Ha
MpUMEpPE KUCIIOPO/ia, CEPHI,
dbocdopa u yriaeposa)

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCIMHEHUI

23

24

XuMHYecKre CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHU

XHUMHUYECKHE CBOMCTBA yriepoaa,
KpEMHHA U UX COG,Z[I/IHGHI/II‘/‘I

25

[IpumeneHne BaxHEUIINX
HEMETAJIOB M UX COCTMHEHUI

26

O00011IeHNE U CUCTEMATH3AIMS
3HAaHUM 110 TeMe «HemeTanabe».
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

28

[TpakTryeckas padora Ne 3.
«Pemenne 3kCrepuMeHTaIbHbIX
3aga4 o reMe "Hemeramier"y»

KonTponbhas pabota mo Temam
«Mertamiae» n «HemeTams»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

AMdoTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUEe COCTUHEHUS.
I'eneTnueckas cBs3b




HCOPTaHUYCCKUX U OPIraHNYCCKUX
BC€IICCTB

Poip xuMuu B o0ecIieueHun
JKOJIOTUYECKOM, IHEPIeTUYECKON U

31 . 1
NUIIEBOI OE30MaCHOCTH, Pa3BUTUHU
MEIUIIHBI
[Ipencrapnenus 00 00X HAYYHBIX

32 IPUHLINIIAX IPOMBIIIIEHHOTO 1 https://resh.edu.ru/subject/29/11/
MOJTyYCHUST BRKHEHUIITNX BEIIESCTB

33 Tect B pamMKax NpoOMeKyTOYHOU 1
aTTecTaluu
Yenosek B MUpE BEUIECTB U

34 MaTepHaioB. XUMHS U 3JJ0POBbE 1 https://resh.edu.ru/subject/29/10/
YyeloBeKa

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/10/




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3narensctBo «IIpocsemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Xumus. 10 xnacc. basossrit ypoens. JIunus YMK O.C. I'abpuensina. Meronndeckoe
nocobue. M., [Ipoceemenue, 2022r.
Xumus. 11 xnace. basossrit ypoens. JIunus YMK O.C. I'abpuensina. Meronndeckoe

nocobue. M., [Ipocsemenue, 2022r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

Anpec caiita: http://school-collection.edu.ru
Anpec caiita: http://fcior.edu.ru

Anpec caiita: http://college.ru/himiya/

Anpec caiita: http://www.chemnet.ru

Anpec caiita: http://experiment.edu.ru

Anpec caiita: http://school-sector.relarn.ru/nsm/
Anpec caiita: http://www.hij.ru

Anpec caiita: http://chemistry.narod.ru

Anpec caiita: http://him-school.ru



