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MHNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa mo XMMMU Ha YpOBHE cpemHero oOmero obpasoBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit Penepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (ellepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHEro OOIIEro
obpazoBanust (DPOII COO), mpencraBineHHbIX B DemepalbHOM TOCYAAPCTBEHHOM 00pa30BaTENbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernomaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBaTenbHBIX opranm3anusx Poccuiickoii denepannu, peann3yonux OCHOBHBIE 00pa3oBaTelbHBIC
MIpOrpaMMBbl, 1 OCHOBHBIX MoyiokeHui «CTparerun pa3BuTus Bocnutanus B Poccuiickoit dexeparun Ha
nepuof 1o 2025 roga» (Pacnopsikenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONOB K pa3paboTKe MporpaMMbl MO XHMHH, K OMNpPEIENEHHI0 OOIIeH CTpaTeruu
00y4eHwsI, BOCIIUTAHUS U PA3BUTHSI O0YJAIOIIMXCS CPEJACTBAMU yueOHOro mpeamera « Xumus» as 10-11
KJlacCOB Ha 0a30BOM ypOBHE COCTAaBWJIM KOHIENTyalbHble monokenus @OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, CONIepaHHs, pPe3yabTaToB OOydeHHss W TpeOOBaHHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHUE, MOIy4aeMOE BBITYCKHHKAMHU 00Ie00pa30BaTeIbHON OpraHU3alluy,
ABIISIETCA HEOTHEMIIEMON YacCThIO X 00pa30oBaHHOCTH. OHO CITY)KHUT 3aBEPUIAIOIINM 3TAllOM pPeaTH3aIiH
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHOW CHCTEMeE
XUMHAYECKOro 00pa3oBaHUS. ODTH IEHHOCTH KAcalOTCs IMO3HAHHS 3aKOHOB IPUPOJBI, (OPMUPOBAHUS
MHPOBO33pPEHHS U OOIIel KyJNbTyphl YEIOBEKa, a TakKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JIOpPOBBIO M TpUPOAHOW cpeme. Peanmmsyercs xmmudeckoe oOpa3zoBaHHe OOy4alOMIMXCS Ha
YPOBHE CpEIHEro o0Imero oOpa3oBaHUS CpPEACTBAMHU ydeOHOro mpemMeTa «XUMUS», COMCpKaHHWE U
MIOCTPOCHUE KOTOPOTO OINpe/eieHbl B MPOrpaMMe 10 XHUMUHU ¢ Y4ETOM Crenu(uKn HAyKu XUMUH, e€
3Ha4yeHUs B IO3HAHUU IIPUPOABI U B MaTEpUAJIbHON U3HU OOILECTBA, a TAKKE C YIETOM OOIIMX Lienel u
[IPUHIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro oOIiero obOpa3oBaHUs B
Poccuiickoit @eaepanuu.

XuMHsI Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
UUBWIN3AIMM, B CO3JaHUM HOBOM 0a3bl MarepuanbHOM KyibTyphl. OHa BHOCUT CBOM BKIaj B
(¢hopMHUpOBaHHE PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJOCTHOTO IPEACTaBICHUs 00
OKpYXKarollleM MHUpPE KaK O €AWHCTBE IPUPOIBI U YelOBeKa, KOTopoe (GOpMHUPYETCS B XUMHUHU HAa OCHOBE
[IOHUMAaHHUS BEIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpPa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHHEM
BEILIECTB, UX CBOWCTBAMHU M BO3SMOXXHBIMU 00JIaCTSMHU IPUMEHEHUS.

TecHO B3auMOAEHCTBYS C IOPYTUMH €CTECTBEHHBIMU HAayKaMH, XHMHS CTajla HEOThEMJIEMOU
YacThI0O MHUPOBOW KyJbTYpPhl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOIO TPYAa W JKU3HU KaKIOro 4jeHa
obmectBa. CoBpeMeHHasi XMMHUA KaK HayKa cO3UAaTeNbHasl, KaK HayKa BBICOKUX TEXHOJIOTMI HarpaBiieHa
Ha pelIeHue TI00aIbHbIX MPOOJIEM YCTOMYNBOrO Pa3BUTHUS YENOBEUECTBA — CHIPHEBOW, SHEPT €THUECKOH,
MIUTIEBOH, SKOIOTUIECKON OE30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUM ¢ 00LIMMHU LENSIMH U IPUHLUIIAMU CPEIHEr0 0011ero o0pa3oBaHus CoAepKaHue
npeamera «Xumrs» (10—11 kmaccel, 6a30BbIi ypPOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OO0ILEKYIbTYPHYIO MOATOTOBKY O0YYarOLIMXCsl, HEOOXOIUMYIO UM Uil BBIPAOOTKH MHPOBO33PEHUYECKHX
OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHS B JKU3Hb COLMYMa, HPOJODKEHHUS OOpa3oBaHUS B Pa3IMUHBIX
0051aCTAX, HE CBA3aHHBIX HEIOCPEACTBEHHO C XUMHEH.

CocraBnsomMu peaMera «XuMush SBISIIOTCS 0a30Bble Kypebl — «OpraHuyeckass XUMUS» U
«OO01as ¥ HeopraHuvecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HAayKH: CUCTEMa 3HAHUH 110 HEOPraHWYECKOW XUMHH (C BKIIOUEHHEM 3HAHUM U3 OOLIEH XUMUM)
u opraHuueckod xumuu. DopMHpOBaHME [aHHOM CUCTEMBI 3HAaHUU TNPH M3YYEHUH TpenMera
obecrieunBaer BO3MOXHOCTh PACCMOTPEHHSI BCEr0 MHOI000pa3us BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB M TEOPUH XUMHH.

Crpykrypa conepkaHusi KypcoB — «Oprannueckas XumMus» 1 «O0m1as 1 HeopraHuuecKast XUMHsD»
chopMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO y4eOHOro



MaTepuaja H OOYCIIOBIIEHa HMCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHWHA Ha OMpPEACIEHHBIX
TEOPETHYECKUX YpPOBHX. Tak, B Kypce OpraHMYECKOW XMMHHU BEIIECTBA PacCMaTpPHUBAIOTCS Ha YpOBHE
KJIACCHYECKOM TEOpUHU CTPOEHUS OPraHMUYECKUX COETUHEHHH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U
ANEKTPOHHBIX TPEICTaBIeHUH O CTpOoeHHM BemiecTB. CBemeHHns o0 M3ydaeMbIX B Kypce BEIECTBax
Jaf0TCsl B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeMHEHHH. B Kypce
OpPraHMYecKOH XMMHH TIONY4YaroT pa3BUTHE C(HOPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl NEpBOHAYATILHBIE MTPECTABICHUS O XHMHUYECKOW CBSI3H, KIACCH(QHUKAIMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHMS, 0 XUMHUECKON PEaKIIUH.

[lon HOBBIM yriioM 3peHHS B peAMETe «XUMHs» 0a30BOT0 YPOBHS paccMaTpUBaeTCS MU3YYCHHBIN
Ha YpOBHE OCHOBHOTO 00m1Iero o0pa3oBaHusi TEOPETHUSCKHI MaTepual U (PaKTOIOTHYeCKUe CBEACHUS O
BEIIeCTBaX M XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeOpraHu4yecKas XUMHUS»
o0ydJaronMMcsl TPEOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYEHWE MEPHUOJAMYECKOTO 3aKOHa C
O0IETeOPEeTUYECKUX M METOJOJOIMYECKUX MMO3MIUH, TIy0)Ke TIOHATh HMCTOPUYECKOE H3MEHEHHE
(yHKIIH# 5TOro 3aKoHa — OT 0000IIaOIIEH 10 OOBACHSIONICH 1 TPOTHO3UPYOIICH.

Enunas cucrema 3HAaHMKA O Ba)XKHEHIIMX BEHIECTBAX, MX COCTABE, CTPOCHHUM, CBOWCTBAaX U
MPUMEHEHNH, a TaKKe O XMMHMYECKHX PEAKIUSAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSX IpPOTEKaHUs
nononHseTcs B Kypcax 10 u 11 xmaccoB ajaeMeHTaMu CoMepKaHUsl, UMEIOIIMMHU KyJIbTYPOIOTHYECKUH U
MPUKIaTHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAHHIO B3aMMOCBS3M XHMHUH C APYTUMHU
HayKaMH, pacKphIBalOT €€ pojb B IIO3HABATENBHOW W MPAKTHYECKOW JESITETBHOCTH YeJIOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBaXKEHHsS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHYECKHX
MPHIOKEHU I XUMHUH, IOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAYUMBIX
npobieMax, CBS3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIUBATh MHOOPMAIMIO W TPUMEHSTH €€ JUIs
TIOTIOJTHEH NS 3HAHUH, PEIICHUSI HHTEIUIEKTYAIbHBIX H 9KCIIEPUMEHTAIBHBIX NCCIIE0BATENbCKHX 3a1ad. B
LIEIOM CO/epKaHWe Yy4eOHOro mpeaMera «XHUMHS» [AHHOTO YPOBHS H3yYEHHUS OPHUEHTHPOBAHO Ha
(dbopMHpOBaHHE Y O0YJAIONIMXCSI MHUPOBO33PEHUYECKOW OCHOBBI JIIsI MOHMMaHHS (uiiocockux uien,
TakMX KaK: MaTepuajbHOE EIWHCTBO HEOPTaHHYECKOr0 W OpPraHWYeCKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIIECTB X COCTABOM M CTPOEHHEM, II03HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM dKCIIEpIMEHTA
Y pelIeHrs MPOTHBOPEYNI MEXIy HOBBIMH (DaKTaMH W TEOPETUYECKHUMH MPEAOChUTKaMU, OCO3HAHHE
pOTM XWUMHUHM B PENICHHH SKOJIOTHYECKUX IMPOOJIeM, a TakKe MpoOiieM cOepexeHHs] dHEPTreTHIECKHX
PECYPCOB, CBIPBS, CO3/TaHUS HOBBIX TEXHOJIOTHI ¥ MaTepHasoB.

B mumane pemeHus 3amad BOCTIMTAHUS, Pa3BUTHS W COLHATH3AIMHN OOYYAIONIUXCS TPUHSTHIC
MpOorpaMMOi 1O XHMHH TIOAXOABI K ONpEAeNeHUIO0 COAepXaHUS W TIOCTPOSHHs] TpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIBHBIX YYEOHBIX MEHCTBHIA, UMEIOMUX 0a30BOE 3HAUYCHHE
JUTSI pa3IMIHBIX BHIOB JIEATEIIBHOCTH: PEIIeHUs IPoOjIeM, TTOMCKa, aHaa3a U 00padoTkn WH(opMaITiy,
HEOOXOAWMBIX JUII TPHOOPETeHUs OIbITa TMPAKTUYECKOH H HCCIEeNOBATEIHCKOW JEeSITEIHHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpakTtuke mpenogaBaHusS XMMHM Kak Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHs, Tak W Ha
YpOBHE cpemHero oOmiero oOpa3oBaHWs, NMPU ONPEACTICHUH COIEPKATEIHHON XapaKTepUCTHKH Iierneit
M3Y4EeHUs TpeaMeTa HaIpaBJICHHEM IIEPBOCTENIEHHONH 3HAYMMOCTH TPAAWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XUMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON
JeSITETHHOCTH YellOBeKa M KaK OJHOrO W3 KOMITOHEHTOB MHPOBOH KynbTypbl. C METOIUYECKON TOUYKU
3peHwsl TaKOH MOAXO/] K ONPENEICHHUIO [IeNel U3ydeHHs IpeIMeTa SBISIETCS BIIOJTHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUs TIIaBHBIMU IESIMH U3ydeHHS TpenMmera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sBIISIFOTCS:

e (dopMHpOBaHNE CHUCTEMbl XUMHUYECKUX 3HAHWI KaK Ba)KHEHIIEH COCTABIIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpAa, B OCHOBE KOTOPOW IJIeKAT KITFOUEBbIE MOHATHS, (hyHIaMEHTaIbHBbIC
3aKOHBl M TEOPUH XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE W TIOHUMAaHHE CYIIHOCTH
JOCTYIHBIX OOOOLICHWH MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMJIEHHE C HCTOpHeH HX
Pa3BUTHS U CTAHOBIICHUS;



e (QopmupoBaHne W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJaX II03HAHWSA BEIIECTB U
XUMHYECKUX PEaKIUi, HEOOXOAUMBIX JUIsi TPUOOPETCHUsS YMEHHI OPHUEHTUPOBATHCS B MUPE
BEIICCTB M XWUMUYECKHUX SBJICHHH, HMMEIOIIMX MECTO B TPUPOAC, B TMPAKTUYCCKOH U
MOBCEAHCBHOM JKU3HU;

® pa3BUTHE YMEHHUH M CHOCOOOB JAESTEIHHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM H OOBSICHEHHEM
XHUMHAYECKOT0 YKCIIEPUMEHTA, COOII0ICHUEM MpaBuil 6€30MacHOTr0 00palIeHUs! C BEIIECTBAMHU.

Hapsiny ¢ aTuM, conmepkaTenbHas XapaKTEepUCTHKa Leled W 3aJay H3Yy4YeHHUs IpenMeTra B
nporpaMme 0 XHMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH MPHUOPUTETAMU B
cUcTeMe cpemaHero obOiuiero oOpasoBanus. CerogHs B MPENOJaBaHUM XMMHU B OOJIbINEH CTEICHU
oTAaéTcs TPEANOUTEHHUE IMPAaKTHYECKOW KOMIIOHEHTE COACpiKaHWs OOy4YeHHWs, OpUEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00Ie00pa3oBaTeNbHON OpraHU3alliM, BIAJCIOIIEro HEe HAOOpOM 3HAHMM, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTUBHOTO IOJNy4YEHUs 3HAHWHA W
TIPUMEHEHUS UX B PEATHbHON KU3HU ISl PEIICHHS TTPAKTHIeCKUX 3a/1ad.

B cBsi3M ¢ 3TUM TIpU W3y4YeHHHU MpeAMeTa «XUMHs» JOMHHUPYIOIIee 3HA4YeHHe MPHOOpeTaroT
TaKkue 1eMu U 331a49H, KaK:

ajanTtanus oO0YyYaromMXCsl K YCIOBUSIM JUHAMHYHO Da3BHBAIOLIETOCS MHpa, (OpPMUpPOBaHHE
WHTEIUIEKTYalbHO  PAa3BUTOM  JHYHOCTH, TOTOBOH K  CcaMoOOpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAI[UsIX, CBSI3aHHBIX
C BEIIECTBAMH U MX IPUMEHEHHEM;

dhopmupoBaHre y OOYYAIOMIMXCS KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHITUI), MMEIOIINX
YHHUBEpCAIbHOE 3HAYEHHE AJI PA3INYHBIX BUJOB JACATENHHOCTH: PEIICHHs MPOoOIieM, MOKCKa, aHaIN3a U
00paboTku MH(OpPMAIIUU, HEOOXOAMMBIX IS IIPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HAHWU XHMHUH, a TaKXKe JUIA OIEHKHA C TMO3HUIMKH SKOJOTHYecKoi Oe3omacHoCcTH
XapakTepa BIUSHUS BEIIECTB U XMMHYECKIX MTPOIIECCOB Ha OPTaHU3M YelIOBEKa M MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIJIEKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIFHO MPHOOPETaTh HOBBIE 3HAHUS M0 XHMHUHU B COOTBETCTBUU C
KU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBpEMEHHBIE HH()OPMAITMOHHBIE TEXHOIOTUA JIJIS TTOUCKa
W aHaJM3a y9eOHON M HAYIHO-TIONMYISIPHON MHPOPMAIIMH XUMHYECKOTO CONICPKAHMUS,

(opMupoBaHHE W pPa3BUTHE Yy OOYYAIOMINXCS aCCOIMATHBHOTO W JIOTHYECKOTO MEBIIIICHHS,
HaOIOTaTETFHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOMUMBI, B YaCTHOCTH, TIPH
IJJAHUPOBAHUM ¥ MPOBEACHNN XHMHYECKOT0 IKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBIEHHOCTH XUMUH, e
BaXHOW pOJM B pEIICHUH TIIO0ATBHBIX MPOOJIEM PaIlOHAIBHOTO MPUPOIOIONIb30BAHMS, TTOTOTHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS NPHPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH
OepeXHOTO OTHOIICHUS K MPUPOZAE U CBOEMY 3[I0POBBIO, a TaKXKe MPHOOPETEHHUS OIBITA UCIIONH30BAHUS
TIONTyYeHHBIX 3HAHUHM MJIS TMPUHATHS TPAMOTHBIX PEIISHWH B CHUTYAIHUAX, CBSI3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B y4eOHnoM mutaHe cpemHero oomiero oo0pa3oBaHus MpeaMeT « XUMHsD 0a30BOT0 YPOBHS BXOIUT B
COCTaB MpeAMETHOM o01acTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI».

OO1ee 9nciIo0 9acoB, OTBEIAEHHBIX Ul M3yUeHHs] XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro oOIiero
oOpasoBaHus, coctaBisier 68 yacos: B 10 xiracce — 34 gaca (1 gac B Henemro), B 11 kmacce — 34 gaca (1
gac B HEIEIO).



COJAEPKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTuyeckne 0CHOBBI OPraHHYECKOH XUMHUHU

[Ipeamer opraHnveckoil XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B MOMYYEHHWH HOBBIX
BEIIECTB U MaTepHanoB. Teopus cTpoeHus oprannyeckux coequHeHuid A. M. byrnepoBa, e€ ocHOBHBIE
nojokeHusi. CTpyKTypHbIe (DOPMYINIBI OpPraHUYECKHX BEIIECTB. | OMOJOTHWs, HM30MepHus. XUMHUYECKas
CBSI3b B OPTaHMYECKUX COCAWHEHUSIX — OJJMHAPHBIC U KPaTHBIE CBSI3H.

[Ipencrasnenne o KiIaccHpUKAMK OpPraHUYECKHX BemlecTB. HoMeHKIaTypa oOpraHHYecKUX
COEIMHEHUN (cucTeMaThyeckas) W TpPUBHUAJIbHBIE Ha3BaHMS BaKHEMIIUX MPEICTaBUTENEH KIaccoB
OpPTaHUYECKHUX BEIECTB.

OKCIIepyMEHTaNbHbIE METO/Ibl HM3y4YeHMs] BEIIeCTB W WX TMPEBpalleHUi: O3HAKOMJIEHHE C
oOpasliaMi OpraHMYECKHX BEIIECTB M MaTepualiaMi Ha HMX OCHOBE, MOJECIHPOBAHHE MOJEKYI
OpPTaHWYECKHX BEIIECTB, HAOJIOJAEHWE W ONMHCAaHWE [IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpraHMYEecKHX BEIIECTB MPU HATPEeBaHWU (TUIABJICHUE, OOYTIIMBAHKUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHHNE, TOMOJIOTHUYECKUH psii. MeTaH u 3TaH — MPOCTENIIIHe PEeICTaBUTENN
QJIKaHOB: (PM3MYECKHE M XUMHUYECKHE CBOMCTBa (pEeaKiMu 3aMelleHHs W TOPEHHs), HaXOXJECHHE B
MIPUPO/IE, TTOTyYE€HUE U TTPIMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, T'OMOJIOTMYECKUH pAn. OTWIEH M MNPOIWIEeH — IpocTeHive
NPEICTAaBUTENIN  AJKEHOB: (u3nyeckme W XUMHYECKHE CBOMCTBA (pEakUMH THIAPHPOBAHUS,
raJIOr€HUPOBAHHUS, TUAPATAIIUY, OKUCICHUS U ITOJIMMEPU3aLUN), II0JIyYeHUE U IPUMEHEHHE.

Anxamuensl: 6yraauen-1,3 u mermnOyramueH-1,3: cTpoeHre, BAKHEHIITNE XUMHYCCKHE CBOWCTBA
(peaxuus nonumMepuzanun). [loaydeHre CHHTETHYECKOTIO KaydyKa U PE3UHBL.

AJIKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUU psn. AIETHIICH — TPOCTEHIIIHI
MPEACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (GHU3NYECKMEe M XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHUSI, THAPATALIH, TOPEHNUS ), IOTY4YECHHE U IPUMEHEHUE.

Apensl. beHzon: cocrtaB, CcTpocHHE, (HU3WYCCKHE W XHUMHYECKHE CBOMCTBA (peaKIumu
rajJOreHUPOBAHNS U HUTPOBAHUS), IONy4YEHHE U IPUMEHeHue. Toayon: cocmas, cmpoenue, gusuueckue u
Xumuueckue CeouUcmea (peakyuu 2an02eHUpoSaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
TokcuuHocTh apeHoB. ['eHeTndeckas CBA3b MEXIY YIVIEBOAOPOAAMH, INPUHAUISKAIIMMHU K Pa3InIHbIM
KJlaccam.

[IpuponHsie HCTOUHUKH yTriieBoAopoAoB. Ilpupoansrit ra3 u momyrHeie HeTIHBIE Ta3bl. Hed1h 1
e€ mpoucxoxaerne. CrocoObl mepepabOTKM HeTH: TeperoHka, KpeKWHT  (TePMHUYECKHIA,
KaTanuTuieckuil), nuponus. [lponykTel nepepaboTkn HePTH, UX NPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yronb U mpoayKThl €ero nepepadboTKy.

OKCHepUMEHTAIbHBIE METOIbl HM3Y4YEHUS BELIECTB W HMX MNPEBPAIICHUNA: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHbl, Komiekunn «HedTs» u «YTosb», MonenupoBaHie MOJIEKYJI
YIJIEBOIOPOJOB M TaJOr€HONPOU3BOAHBIX, NMPOBEACHHE MPAKTHYECKOW paloThl: MOJIydeHHE STHIIECHA U
W3y4YEHHE eTO CBOMCTB.

Pacuérnble 3agaun.

Bbruucnenrss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEILIECTBA MJIM NMPOAYKTa PEAKIHUU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOIHBIX
BEILIECTB MJIM MIPOLYKTOB PEAKIIH).

Kucaopoacogep:xamnue opranndeckue coeJuHeHus!

[IpenenbHple 0OAHOATOMHBIE CIIMPTHL. METaHON M 3TAHON: CTPOEHHE, (PU3NUecKue U XMMUYECKUe
CBOMCTBa (peakuuM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJAMH, TOpEHHUE), MpHUMEHEHHE.




Bonmoponnsie cBsi3m MeXIy MOIEKyJamMHu chnupToB. [lelicTBHEe MeTaHoNla M 3TaHONAa HA OpraHU3M
YeoBeKa.

MHOroaToMHbI€ CHUPTHL. OTUJICHTIMKOND M TJIHLEPUH: CTpOeHHE, (pu3nyeckue U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE CO IIETOYHBIMH METaJUlaMH, KadyecTBEHHas peakuus Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M 4enoBeka. [IpuMeHeHne rmiepruHa U 3THIICHTJINKOIS.

@deHon: cTpoeHHWE MONEKYNbl, (U3NYECKHE W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHOIA.
[Mpumenenue peHomna.

Anpaerunsl U kemouvi. GopManbaeruy, aueraiblIerua: CTpoeHue, QU3NUECKHEe W XUMHUYECKUE
CBOMCTBa (peaKkIMK OKUCICHHS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIINHN ), IOTYUYCHHE U IPHMEHEHUE.

OnHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHHe, (HU3UUECKHEe U XUMHUYECKHE CBOicTBa (CBOWCTBa, OOMIME IS Kiacca KHUCIOT, peaKIus
sTepuduKanum), monydeHne u npuMeneHre. CTeaprHOBas U OJEUHOBAs KUCIOTHI KaK MPENCTaBUTENIH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOoIIIee JieiicTBre.

CrnoxHble 3(QUpHl KaKk MPOU3BOHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 ciioxkHbIX 3¢upoB. Kupsr
I'mapoinus sxxupos. IIpuMenenue xxupoB. bronorudeckas posib ;KUPOB.

VYrneBomsl: coctaB, KiaccH(UKalMs YrieBoAoB (MOHO-, M- W Tonucaxapujpl). [Jrokoza —
MPOCTEHUIINIT MOHOCaXapuA: OCOOEHHOCTH CTPOEHHS MOJEKYJbI, (PM3MUECKHEe W XMMHYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJCHUE B MPHUPOJIC, MPUMEHEHUE, OMOIOrnYecKas polib.
®otocunTe3. OpyKTO3a KaK N30MEpP TIFOKO3BL.

Kpaxman w memronoza kak mpupogHbsie monuMmepbl. CTpoeHHe Kpaxmajia W EIITIONO3BI.
du3nueckne 1 XUMUIECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAsI PEaKIUsl C HOIOM).

OKcIieprMeHTaNbHBIE METOB! H3yUEHHSI BEIIECTB U MX MPEBpAIIeHUN: IpoBeneHue, HabIoaeHne
¥ OIMCaHWE IEMOHCTPAIMOHHBIX OIBITOB: T'OPEHUE CIIMPTOB, KaYECTBEHHBIE PEAKIINHA OTHOATOMHBIX
CIIUpTOB (OKUCIICHHE dTaHoma okcuoM Meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aUMOIEHCTBHE TIIHIICPUHA
¢ ruapokcugoM wmemu(ll)), ampaernmoB (OKWCIIEHHE aMMHAYHBIM pPacTBOpoM okcuma cepebpa(l) u
ruapokcugoMm Meau(ll), B3anmMopelcTBHE Kpaxmana C HOIOM), TPOBEACHHE IMPAKTHUECKOH paboTHI:
CBOMCTBa pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnsie 3amaun.

Breruncnenns mo ypaBHEHHIO XHMHYECKOH peaknuu (Macchl, 00bEMa, KOIWYECTBA HMCXOTHOTO
BEIleCTBa WMJIM MPOAYKTA PEAKIHU IO M3BECTHBIM Macce, 00hEMY, KOIMYECTBY OJHOTO M3 MCXOMHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIINN).

A3zoTcoepKamme OpraHuIecKrue COSIMHEHHS.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHWMYecKue coeanHeHus. Duszndeckne W XUMHUYECKHE
CBOWCTBAa aMHHOKHCJIOT (Ha IpUMepe TIUIMHA). bruonornueckoe 3HaueHre aMUHOKHCIOT. [lenTumpr.

benku xak nmpupoHbIE BRICOKOMOJNEKYISIpHBIE coennHens. [lepBuyHas, BTOpUYHAS U TPETUUHASL
CTPYKTypa OenmkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOIN3, ACHATYpAIHsl, KAYeCTBEHHBIC PEaKI[iy Ha
Oemku.

OKcIIeprMEeHTaNbHBIE METOMIBI U3yUSHHsI BEIECTB M WX TPEBpaIlleHUI: HAOIIOIeHNEe U OMMCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpAI¥sl OETKOB IPH HATPEBAHWH, IIBETHHIE PEAKIINH OEITKOB.

BricokoMolIeKyIAPHbIE COeTUHEHUSI

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJEKYJSIPHBIX COSNWHEHHWI: MOHOMEp, IIOIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIMMEPU3aIllii, CPEAHSsT MOJIeKylnsapHas Macca. OCHOBHBIE METOIIBI
CHHTE3a BRICOKOMOJIEKYIISPHBIX COSTUHEHUH — TIOTMMEPH3AIIHs U TTOTNKOH ISHCAIIHS.

OKCIIeprMEHTANbHBIE METONbl HM3y4YeHWs] BEIIeCTB W MX IMPEeBpaIleHU: O3HAKOMJIEHHE C
o0pasiamMul MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzamnus MexnpenMeTHBIX CBA3€M Mpu HU3ydyeHUU opranuydeckod xumuu B 10 Kiacce
OCYLIECTBIIIETCSl Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYWHBIX MOHSATHH, TaK M HOHSITHH,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTAEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OOIe ecTeCTBEHHO-HAYYHbBIC TMOHATHA: SABJCHHE, HAydHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHS,
aHaliM3, CHUHTE3, KiIacCH(PUKAIUA, MEPUOANYHOCTh, HAOMIOMCHNE, W3MEPEHHe, OSKCIIEPUMEHT,
MO/ICTTPOBAHUE.

dusvKa: Marepusi, DHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKyJa, DHEPreTHYEeCKHH ypOBEHb,
BEIIIECTBO, Tea0, 00BhEM, arperaTHOEe COCTOSHHE BEIIECTBA, (DU3MYCCKHE BETUYMHBI W CAWHHUIBI HX
HU3MEpEHU.

Buonorus: xierka, opraHusMm, Ouocdepa, OOMEH BeIeCTB B oOpraHusMe, (OTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelIecTBa (OCIKU, YIIIEBOABI, JKUPBI, (PEPMEHTHI).

T'eorpadus: MuHEpaIbl, TOPHBIE TIOPOIBI, TIONE3HBIE HCKOTAEMBIE, TOILTMBO, PECYPCHI.

Texnomorus: MUIICBBIC NPOAYKTBI, OCHOBLI pPAUOHAJILHOI0 IIHMTAaHUA, MOIOIIHUE CPCIACTBA,
JICKAPCTBCHHBIE M KOCMETHYCCKHE IIpfraparbl, Mar€pualibl M3 HCKYCCTBEHHBIX U CHUHTCTHYCCKUX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

XUMHUYeCKUH d7IeMeHT. AToM. SIapo aToma, M30TOIEI. DJIEeKTPOHHAS 000JI0UKa. DHEPTETHIECKUEC
YPOBHH, TOIYpPOBHH. ATOMHbIe opOuTamu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpeneIeHUs
JJIEKTPOHOB 1O OpOWTAIsIM B aTOMax »JJEMEHTOB IIEPBBIX YETHIPEX IEPUOMNOB. OIEKTPOHHAS
KOH(UTYpanys aTOMOB.

ITepuoanueckuii 3akoH u Ilepuoguueckas cuctema xumuueckux 3nemeHToB J[. 1. Menneneena.
CBs13b TIepHOAMYECKOTr0 3aKoHa U [lepnonnueckoit cucTeMbl XUMUYIecKuX deMeHToB J[. M. Menpaeneena
C COBPEMCHHOM TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XHMHYECKHX
JJIEMEHTOB M 00pa3yeMbIX MMM TPOCTHIX M CIOXKHBIX BEIIECTB IO TPyINIaM H TepuojaM. 3HaueHHe
MEPUOANYECKOT0 3aKOHA B PA3BUTUU HAYKU.

Crtpoenne BemiecTBa. XUMUYECKask CBSA3b. BUABI XUMUYECKO# CBS3M (KOBaJIEHTHAs HENOJSpHAA U
MOJISIpHAs, WOHHAs, Merajuindeckas). MexaHu3Mbl 0o0pa3oBaHHS KOBaJIEHTHOM XWMHYECKOH CBS3H
(oOMeHHBII W JOHOPHO-aKIENTOPHEIH). BomopomHasi cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHWOHEI.

BermectBa MONEKyIApHOTO M HEMOJIEKYISPHOTO CTPOCHHS. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTATUNTMYECKHUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPHCTAJUINIECKON PEMIETKH.

[lonsatre o mucmepcHBIX cucTeMax. VICTHHHBIE W KOJJIOWOHBIE PacTBOpPBHL. MaccoBast Hons
BEIIleCTBa B pPacTBOpE.

Knaccudukanus HeopraHmuecknx coenanHeHH. HoMeHKiIaTypa HEOpPraHWYEeCKHX BEIeCTB.
I'enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IAIHBIM KJIaccaM.

Xumudeckas peaknusi. Kiaccuukamyss XMMAYECKUX PEAKIU B HEOPTAaHUYECKON W OpTraHHIeCKOn
XUMHUH. 3aKOH COXpAaHEHWS MacChl BEIIECTB, 3aKOH COXPaHEHHWS W TPEBpAIICHUS HSHEPTHH TIPU
XUMHYECKUX PEaKIIHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT pa3MYHbIX (pakTopoB. OOpaTUMBbIE peakuu. XHMHYECKOE
paBHOBecre. DaKTOpEI, BIUSIONINE HA COCTOSTHUE XUMHUUecKoro paBHoBecus. [Ipuatn Jle [lartense.

OnexTponutuieckas aucconuanus. CUiIbHBIE U cladble 3NMeKTponnThl. Cpena BOTHBIX PACTBOPOB
BEIIIECTB: KHUCasl, HEUTpabHas, MIEIOYHAS.

OKHCIHTENBHO-BOCCTAHOBUTENLHBIE PEAKIIHH.

OKcIleprMEHTaNbHBIE METOABl M3y4YeHHsI BEIIECTB M WX IMPEBpAIIEHUH: EMOHCTpalrs TaOJHI
«Ilepuognueckas cuctema xuMmudeckux osnemeHtoB J[. WM. MenneneeBay, u3ydeHue Monenen
KPHCTAJUIMUECKUX PEIIETOK, HaOJIoleHne M ONHCAHUE JIEMOHCTPALMOHHBIX M J1JAOOPaTOPHBIX OMBITOB
(pa3nokeHHEe MEPOKCHAA BOJIOPOAa B NPUCYTCTBUH KaTalM3aTopa, OINpEAe]eHHUE cpelasl PacTBOPOB



BEIICCTB C TOMOIIBI0 YHUBEPCAIBHOIO WMHIUKATOpPA, PEAaKIMH WOHHOTO OOMEHA), IIPOBEICHHE
MPaKTUYeCKOW paboThl « BiusiHUE pa3andHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIum.

Pacuérnsie 3anaumn.

Pacuérel mo ypaBHEHMSIM XHUMHYECKMX PEAKIUNA, B TOM YHCIE TEPMOXUMHUUYECKHE DPACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHSITHUS «MACCOBAsl IOJISI BELIECTBAY.

Heopranuyeckas xumust

Hemeramnsl. [Tonoxkenue nHemeramioB B [lepuonnueckoil cucreme XumMudeckux snemeHtoB [I. H.
MeHnneneeBa U OCOOEGHHOCTH CTpOeHHsI aToMoB. (Du3nYecKHe CBOMCTBA HEMETAJUIOB. AJUIOTPOMHS
HEMETaJUIOB (Ha IpUMepe KUCIopoa, cephl, pocdopa U yriaepoaa).

XWMUYECKUE CBOMCTBA BaYKHEHUIIIMX HEMETAIOB (TaJIONEHOB, Cephl, a30Ta, ¢ocdopa, yriepoja u
KPEMHHUSI) U UX COSTMHEHHH (OKCHIOB, KUCIOPOCOAEP KAIIMX KUCIOT, BOAOPOIHBIX COCTUHEHU).

IIpumeneHre BaXXHENIIIMX HEMETAIJIOB U UX COETMHEHUH.

Meramibl. Ilonoxkenne MeramnoB B Ilepuommyeckoi cucreme Xxumudeckux snemeHtos [l .
Menneneea. OcCOOCHHOCTH CTPOSHHS JJIEKTPOHHBIX 000J10ueKk aToMOB MerauioB. OOume ¢Gusnyeckue
cBoiicTBa MeTaiuToB. CIIJIaBBI METAJUIOB. DJIEKTPOXUMUYCCKUHN PSII HATIPSHKECHIH METaIJIOB.

XUMHYECKAE CBOMCTBA BAXKHEHIINX METAIIOB (HATpWM, Kajwi, KaabI[Mi, MarHWi, aJFOMUHHUH,
[IMHK, XPOM, KeJIe30, MElIb) U UX COSTMHCHUM.

Oo6mwme crocoObl MoTy4YeHus] MeTaiuIoB. [IpuMeHeHe MeTasioB B OBITY M TEXHHKE.

3KCH€pI/IMeHTaHBHBIe MCTOJIbI HM3YUCHHUA BCIIECCTB U HX HpeBpaHIeHHﬁI N3Y4YCHUE KOJUICKIHUHN
«MeTayibl M CILIaBbD», 00pPa3IOB HEMETAJUIOB, PElIeHHE IKCIEPUMEHTAJIbHBIX 3ajad, HaONMI0JeHre U
ONnMCaHnue€ AEMOHCTPAIIMOHHBIX U na6opaTopHHx OIIBITOB (BSaI/IMO)IefICTBI/Ie TUAPOKCHUTAa AJIIOMUHUA C
pacTBOpaMu KHMCJIOT U meHOqeﬁ, Ka4YC€CTBCHHBIC PCAKIIMU HA KAaTHOHBI Me’TaHHOB).

Pacuérnrie 3amaun.

Pacuérer macchl BemecTBa Wi 00BbEMa ra30B MO W3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcce WIIH
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKITHU BEIICCTB, pacUEThl MacChl (00hEMa, KOJTMIECTBA BEIIECTBA)
MIPOAYKTOB PEAKIINH, €CIIA OHO U3 BEIIECTB UMEET MPHUMECH.

XuMHS U KM3Hb

Ponp xumum B 0OECIICUCHHHM DJKOJOTHYECKOM, DHEPIeTUYCCKOH W THIIEBOM Oe30MacHOCTH,
pa3BuTHN MeqUIHBL. [I0HATHE 0 HAYYIHBIX METO/AX ITO3HAHUS BEIIECTB U XMMHYECKIX PEaKIIHA.

[IpencraBnenuss o6 OOMMX HAyYHBIX TNPHUHIWIAX MPOMBIIIICHHOTO MOMyYeHHS Ba)KHEHIIIHX
BEIIIECTB.

UenoBek B MHpe BEMIECTB W MaTepHUajoB: BAXHEHIIHE CTPOUTENBHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE =~ MaTepHalibl, KpacKdh, CTEKJIO, KepaMmuKa, MaTepHaibl i DJIEKTPOHUKH,
HaHOMaTepuaibl, OpPraHNYECKHUE U MUHEPAIBHBIE YA00PEHUSI.

XuMUSL U 370pOBhE YENOBEKA: MPaBHJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, NMpaBHiIa
0€30IacHOT0 UCTIONB30BAHMSI ITPETIapaToB OBITOBOW XMMHH B TTIOBCEHEBHOMN KH3HM.

MexnpenMeTHbIE CBSI3H.

Peanmzamuss MeXIpeaMETHBIX CBs3€H NpH W3YYEHWH OOIIell M HeopraHWdeckol xumuu B 11
KJIaCCEe OCYIIECTBIISIETCS dYepe3 HCIONb30BaHME KaK OOIMX eCTeCTBEHHO-HAyYHBIX MOHATHH, TaK W
MIOHSITAHN, SBJISIOMINXCSI CHCTEMHBIMH IS OT/IENIBHBIX TIPEMETOB €CTECTBEHHO-HAYIHOT'O [IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TOHATHS: HAy4YHBIA (DAaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiIacCU(UKALWA, MEPUOTUIHOCTh, HAOIIOACHUE, IKCIEPHUMEHT, MOIEIHPOBaHUE, H3MEpEeHHE,
SIBIICHUE.

Odusuka: MaTepus, DJHEPrus, macca, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaArOaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUN YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE
BelllecTBa, (PM3NUYECKHe BETMUNHBI U €IUHUIIBI MX U3MEPEHUs, CKOPOCTb.

buonorus: xnerka, opraHusM, 3KocucTeMa, Ouocepa, MAKpO- ¥ MHUKPOIJIEMEHTHI, BUTAMHUHBI,
OOMEH BEI[ECTB B OPraHU3ME.

['eorpadusi: MUHEpAIIBI, TOPHBIE TOPOJIBI, ITOJIE3HBIE UCKOIIAEMbIE, TOIUTHBO, PECYPCHL.



Texnonorus: XuMHUyecKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPIrud, IMPOU3BOACTBO CTPOUTCIbHBIX
MaTepualioB, CEIIbCKOX035IMCTBEHHOE IMPOU3BOACTBO, IMMUIICBASA IMPOMBIINIJICHHOCTD, (I)apMaHCBTI/IIIeCKaH
MNPOMBIIIUICHHOCTb, IMPOU3BOACTBO KOCMCTUYCCKUX MPCHapaToB, MNPOHU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTECXHOJIOT'UU.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHUs K pe3yJbTaTaM OCBOCHHUS OOY4YarOIIMMHUCS MPOrpaMm
cpeanHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJAMETHBIM M IpeaMeTHbIM). Haydno-
METOANYECKOH OCHOBOW il pa3paOOTKH IJIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS IPOrpaMM CpETHETO
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-ICATENIbHOCTHBIN MTOIX O/,

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXO0JA0M B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHUS TpeaMera «XHMHUS») Ha ypOBHE cpenHero oO0Iero oOpa3oBaHMs BBIIEICHBI CIEAYIOIINE
COCTaBJISIOIINE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCHMCKOM TPaKIAHCKOW HMJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEICICHUIO;

HaJIM4ne MOTUBAIINU K OGy‘IeHI/IIO;

LIeJICHANIPABJICHHOE DPA3BUTHE BHYTPEHHHX YOSKICHHMM JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEeH W UCTOPUYUECKHUX TPAAUIIHI 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAalOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JIESATEIbHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaAHOBKaAMH, IIPUCYHIUMHA HeJ’[OCTHOﬁ CHUCTEME XUMHNYECCKOI'O O6paSOBaHI/ISI;

HaJIM4Yue€ MpaBOCO3HAHUSA 3KOJIOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBHUTH neinm " CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE pE3yIbTATHI OCBOCHUSA MpEaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YICOHOH H
BOCHHUTATEIbHON ACATCIIBHOCTH B COOTBETCTBHUH C TYMAaHUCTUYCCKUMHU, COUUOKYJIBTYPHBIMHU, TYXOBHO-
HPaBCTBEGHHBIMU LIEHHOCTSMH U HUJ€aTaMU POCCHHCKOrO TI'pa)KAaHCKOro oOIIecTBa, NPUHATHIMH B
oOmiecTBe HOPMAaMH W MpPAaBWJIAMH IOBEICHUS, CIIOCOOCTBYIONIMMH MpOLECcCaM CaMOIO3HAHUS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHAIOIINXCA.

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHUS IpeaMeTa «XHUMUsS» OTpaxaroT c(OPMHUPOBAHHOCTH OIIBITA
MO3HABATEIIBHON M MPAKTUYECKONW IEATEIBHOCTH O0YYAIOMINXCS 10 PeaN3aliy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

OCO3HaHUS 00YYarOIMMHKCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, YBaXKEHHUS K 3aKOHY
U TIPaBOIOPSIIKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOPMaX U MIPAaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATENBHOCTH MPH CO3JaHMM Yy4eOHBIX IIPOCKTOB,
peleHnn y4eOHbIX U M03HABATENbHBIX 33724, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH NMOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHMS, JIOTHKY M apryMEHTbl OPYTHX IpHU
aHaJIN3e Pa3IM4YHbIX BUJOB YU€OHOH NEeATENbHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHON XUMUM;

YBa)XEHHsI K IIPOLIECCY TBOpYECTBA B OOJACTH TEOPMM M NPAKTHUYECKOTO NMPHUMEHEHHUS! XMMUH,
OCO3HaHUSl TOTO, YTO IOCTHIKEHHS HAyKH €CThb PE3yNbTaT UIMTEIbHBIX HaOJIONEHHUH, KPOMOTIMBBIX
9KCIEPUMEHTAIILHBIX IOUCKOB, TIOCTOSIHHOI'O TPYy/a YUEHBIX U IPaKTHKOB;

HWHTEpeca U MO03HABaTENbHBIX MOTMBOB B IOJYYEHHH M HOCIEAYIOIIEM aHalu3e MH(opMmanuu o
MEPEeOBBIX JOCTHKEHUIX COBPEMEHHOM OT€UECTBEHHON XHMUHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallH, CBSI3aHHBIE C XWMHYECKMMHU SIBJICHUSIMHM, U HPUHUMATH
OCO3HaHHBIE PELICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MTOBEJIEHUE M TIOCTYIKH CBOMX TOBAPHILEH ¢ TO3MIMI HPaBCTBEHHBIX
1 TIPABOBBIX HOPM M OCO3HaHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popmMupoBaHus KYJBTYPbI 310POBbS:



MOHUMaHMSA IEHHOCTeH 370pOBOrO0 M Oe3omacHOro oOpaza JKM3HH, HEO0O0XOIUMOCTU
OTBETCTBEHHOT'O OTHOILECHHUS K COOCTBEHHOMY (PH3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMIOACHUS MTPaBHIl 0E30MaCHOTO OOpaIIeHHs C BelIeCTBaMH B OBITY, TIOBCEIHEBHOM KU3HHU U B
TPYAOBOH IEATEIBHOCTH;

MOHUMAaHUS LEHHOCTH TPaBUJ WHIUBHIYATbHOTO U KOJUIEKTUBHOIO 0€30MacHOr0 MOBEACHUS B
CUTYyalMsIX, YTPOXKAIOIIUX 340POBBIO U KU3HU JIFOIEH;

OCO3HAHHWSl TIOCIECACTBHA W HENPHUATUS BpPENHBIX TPHUBBIYEK (YHNOTpEOJEHUST —aJKOroJs,
HapKOTUKOB, KypeHHUs);

5) TpynoBoro BocnuTanus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENBCKON JeATENFHOCTH, O0IECTBEHHO
MOJIE€3HOM, TBOPUYECKOM U JIPYTUX BUAX JAEATEINbHOCTH;

YCTaHOBKU HAa aKTHUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHX 3aJ1av counaanoﬁ HalpaBJICHHOCTHU
(B pamMKax CBOETO KJiacca, IITKOJIBI);

HWHTEepeca K MPaKTHYECKOMY H3y4YeHHUI0 Npodeccuil pa3inyHoro pojaa, B TOM YHCIE HAa OCHOBE
MIPUMEHCHUA TPEAMETHBIX 3HAHWUM I10 XHUMUH,

YBOXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0OBOU AESITENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYyQJIbHOW TpacKTOpHHM OO0pa3oBaHus, Oymyled
HpO(beCCI/H/I n pecajiu3anuun COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C yT-IeTOM JIMYHOCTHBIX HMHTEPCECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TIOTpeOHOCTEN 00I11ecTBa;

6) 3K0J10rMYEeCKOr0 BOCIUTAHHS:

JKOJIOTUYECKH I1€JIE€CO00Pa3HOro OTHOMIEHHUS K MPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHHUs TJI00AIILHOrO XapaKTepa OSKOJOTrHYCCKHUX HpO6_HCM, BIIMSIHUA J3KOHOMHYCCKUX
MPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOU CPEIbl;

OCO3HaHHWs HEOOXOMUMOCTH WCIIOJIb30BAHUS JIOCTHXKCHHH XUMHH JJISl PEHICHUS BOIPOCOB
PaIOHAIBHOTO MPUPOIOTIONH30BAHUS;

AKTUBHOT'O HENPUATUS JEUCTBUM, MPUHOCIIIMX Bped OKpYKarollled MPUPOJHON cpene, yMeHUusd
MIPOTHO3UPOBATh HEOJIATONMPHUATHBIE HKOIOTHYECKHE TOCIEICTBUS MNPEANPUHUMACMBIX NEHCTBHHA |
MpeIoTBpaIIaTh UX;

HaJMYUs Pa3BUTOTO SKOJIOTMYECKOT0 MBIIUICHHUS, YKOJIOTHIECKON KYIbTYPHI, OIBITA JIESITeThHOCTH
JKONIOTUYECKONH  HAIMpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCI WMH B  II03HABATENHHOM,
KOMMYHUKATHBHOM W COLNMAIbHOW TPAaKTHKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHBOCTOATH
HIICOTTOTUH XeMOo()OOHH;

7) LEHHOCTH HAYYHOI'0 IO3HAHUSL:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH ¥ O0IIeCTBEHHON MPAKTHKH,

MTOHUMAaHUS CTIEMU(GUKN XUMIH KaK HayKH, OCO3HAHUS e€ polr B (QOPMHUPOBAHUHU PAIMOHAIHEHOTO
HayYHOTO MBIIUIEHUS, CO3MAHUH IEIOCTHOTO MPENCTaBICHUS 00 OKPYXAIOIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXPaHEHUS
MIPUPOTHOTO PABHOBECHS,;

yOexa€HHOCTH B 0CO0OM 3HAYMMOCTH XHMHHU Ui COBPEMEHHON [HMBHIHM3AIMH: B €€
TYMaHUCTHYECKOW HATPABIEHHOCTH M Ba)KHOW POJIM B CO3JTAHWUU HOBOW 0a3bl MaTepHalbHOW KYJIbTYPHI,
pElIeHuH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS UYEIOBEYECTBA — CHIPHEBOW, IHEPTETUUYECKOM,
MUIIEBON M 3KOJIOTHYECKOH Oe30MMacHOCTH, B Pa3BUTHH MEIUITUHBI, O0ECTIEYSHHH YCIIOBUH YCIIEIIHOTO
Tpy/Aa U SKOJIOTHYECKH KOM(OPTHOH XKU3HH KaXKIOT0 YJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTHU: MTOHMMAHUS CYITHOCTH METOJIOB IIO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONB30BATh IMONlydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHUS
SIBJICHUI OKPY)KAIOIIEro MHUpa W IMPOUCXOASIINX B HEM HM3MEHEHWH, YMEHHs JelaTh OOOCHOBAaHHBIC
3aKJIFOUEHHs] Ha OCHOBE HAy4YHBIX (PaKTOB M HWMEIOIIMXCS JAHHBIX C IENBI0 MONy4eHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIB30BaTh XMMHYECKHE 3HAHHS JJsl PelIeHus npolieM B
peaNbHBIX KU3HEHHBIX CHTYaIIHSIX;



HHTEepeca K O3HAHUIO U HCCIE0BATEIbCKON eITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K AKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH OTPEOHOCTSIMH;

HHTEpeca K OCOOCHHOCTSM Tpylla B pa3IMYHbIX cepax mpodeccuoHaNbHON A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC Pe3y/IbTaThl OCBOCHHUS YUEOHOro mpeaMmera «XHMHS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble A (OPMHPOBAHUS  MHPOBO33PECHUS  OOYYAIOUIMXCS  MEXKAWUCIHIIMHAPHBIC
(MexXnpenMeTHbIe) OOIIEHAYYHBIC MOHSTHS, OTPAKAIOIIUE IEIOCTHOCTh HAyYHOM KapTHHBI MHpa U
CHeHI/Iq)I/IKy MCTOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CCTCCTBCHHBIX HayKaXx (MaTepI/Iﬂ, BCHICCTBO, DHEPIrus,
SIBJICHUE, TPOIECC, CUCTEMa, HAayuHbIi (DAKT, MPHUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIe/I0OBaHNE, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaJIbHbIC YydeOHbIC JieiicTBUSI (MO3HABATEIbHbIE, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00y4aroIIMuXCs;

CHOCOOHOCTh 00y4aroIIMXCst HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHPOBO33pPEHYECKNE 3HAHWA W YHHBEpCAIbHbIE yueOHBbIe ACWCTBUSA B MO3HABATEIILHOM M COIMAIBHON
NIPAaKTHUKE.

MeranpeaMeTHbIe  pE3yJIbTaThl ~ OTPAXKAIOT  OBJAJCHHE  YHHBEPCAIBHBIMH  y4EOHBIMH
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHBHBIMHA Z[eﬁCTBPISIMH.

OBj1aieHH e YHUBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH e CTBUSIMM:

1) 6a3oBbIe JJornYecKue JeiicTBUS:

CaMOCTOSTENBHO (OPMYITMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE ¢€ pacCMaTpHUBaTh,

OIIPENENATh IeIU ACATSIbHOCTH, 3a/1aBas mapaMeTphl U KPUTEPHH MX JITOCTHUXKCHHS, COOTHOCUTH
pe3yIbTaThl ACATEIBHOCTH C IIOCTABICHHBIMH LICIISIMU;

KCIIOIb30BaTh IIPU OCBOCHUHU 3HAHUN MPHEMBI JIOTHYSCKOT'0 MBIIIJICHHUS — BBIACISATh XapaKTEpHbIC
MPU3HAKW TOHATHA M YCTaHABJIMBATh MX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB W SBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUH AJIs KTacCU(DUKAIIMU BEIIECTB U XMMUYCCKUX PEaKIIHIA;

yCTaHABIMBATh MPUYHHHO-CIIEICTBEHHBIC CBSI3H MEXK/y U3y4aeMbIMHU SBICHHUSIMU;

CTPOUTH JIOTHYECKHE paCCYyXJCHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO AHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYMs] B pACCMATPUBACMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKITFOUCHHS;

MPUMEHSITH B MPOIEcCe MO3HAHMUS, UCIONb3YEMbIC B XUMHH CHMBOJHYCCKHE (3HAKOBBIC) MOJIEIH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKAW 3HAK (CUMBOJ) JJIEMEHTA, XMMHYCCKAs
(dbopmyIna, ypaBHEHHE XUMUYECKON PEaKIIMK — TIPU PEIICHUH YUeOHBIX TIO3HABATENBHBIX U MPAKTHYCCKUX
3aja4, MPUMCHATh Ha3BaHHBIC MOJCIbHBIC MPEICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaAKIIUH.

2) 6a30BBIE HCCIEN0BATENbCKHE TeHCTBUM:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOIO TIO3HAHUSI BEIECTB U XUMHUYECKUX PEAKIIN;

(bopMyITUpOBaTh IEMU U 33J]a4d MCCIICIOBAHMS, UCIIOIb30BAThH MOCTABICHHBIC U CAMOCTOSTEIBHO
c(OpMYyITUPOBAHHBIC BOMPOCHI B KAaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI JUisi (hOPMHUPOBAHHMS
TUITOTE3bI MO IPOBEPKE MPABHILHOCTU BBICKA3bIBAEMBIX CYKJCHUI;

BIIQJICTh  HABBIKAMH  CAMOCTOSTENHLHOrO  TUIAHUPOBAHUS YW TMPOBENCHHS  YUCHHYECKUX
9KCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM TMpOIecca, CaMOCTOSATENBHO
MIPOrHO3UPOBATh €0 Pe3yJbTaT, POpMyIUpOBaTh 000OIIEHHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIIATE 00OCHOBAHHBIN OTYET O MPOJIEIAHHON padoTe;

MIPUOOPETaTh OIBIT YUYEHUYECKOH HCCIIE0BATENhCKOW W NMPOSKTHOW JEATEIbHOCTH, MPOSBIATH
CHOCOOHOCTh Y TOTOBHOCTh K CaMOCTOSITEILHOMY IOMCKY METOJIOB PElIeHHs] MPaKTHYECKHX 3ajad,
MIPUMEHEHHIO Pa3INYHBIX METOIOB TTO3HAHUS.



3) pabora ¢ nndopmanueii:

OPHCHTHPOBATHCSI B Pa3NMYHBIX HMCTOYHHMKAX HH(OpManuu (HAyYHO-TIOMYNSApHAsl JHUTEpaTypa
XUMHAYECKOTO COJep KaHusl, CIIPaBOYHBIE OCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh HHPOPMALHIO
pa3IMYHBIX BUAOB M (GOpPM MPEACTABICHUS, KPUTHYECKH OICHUBAaTH €€ JOCTOBEPHOCTh M
HENpPOTHBOPEUYUBOCTE;

(dhopMyITUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOABI IPU MOKCKE H 0TOOpe nHpopMmanmy,
HEOOXOJIMMOM JIsl BBITIOJTHEHMsI yUeOHBIX 3a/1a4 ONpeAeNEHHOTO THTIA;

npuoOpeTaTh ONBIT HUCIOIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHONOTUH |
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSTEIHO BBIOMPaTh ONTHMANBHYIO (opMy mpeacTaBieHuss HHGOPMALUK (CXEMBI,
rpad¥MKu, qUarpaMMBbl, TaONUIbl, PUCYHKH U JAPYTHE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CPEJACTBA MPH paboTe ¢ XMMHUYECKOH WH(OpMAaIINEi:
MPUMEHSTh MEXKIpeAMeTHble ((pHU3MuecKkue HW MaTeMaTU4ecKHe) 3HaKH U CHMBOIBL, (OpMyIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCTIOJIB30BaTh U MPeoOpa3OBLIBATH 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA HATIISTHOCTH.

OBnaneHue yHUBepPCAJLHBIMA KOMMYHMKATUBHBIMY 1eiiCTBUSIMU:

3a/aBaTh BOMNPOCHI IO CYHIECTBY OOCYKIAaeMOW TeMBl B XOJ€ IHalora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (DOPMYIHMPOBATh CBOM TPEMIOKECHUS OTHOCHUTEIBHO BBIMOJHEHUS MPEIT0KEHHON
3a/1a4u;

BBICTYHaTh C TIPE3CHTAIlMEH pEe3yNbTaTOB IIO3HABATEIBHON JESITEIBHOCTH, TOIYYEHHBIX
CaMOCTOSATENPHO WM COBMECTHO CO CBEPCTHHUKAMHU MPH BBITOJHEHHH XHMHUYECKOTO 3KCIEPUMEHTa,
MPaKTHIECKOW pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB M3YYaeMBIX BEIIECTB, Peas3aliy YIeOHOTro MPOeKTa
1 (GOPMYITHUPOBATH BEIBOMKI IO Pe3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN ITyTEM COTJIACOBAHMUS TTO3HITHIA
B X0JIe 00CYKIEeHHS 1 0OMEHa MHEHHSIMHU.

OBiafeHne yHUBEPCAJIbHBIMH PEeryJsITHBHBIMH JeHCTBHAMHU:

CaMOCTOATENBHO IUNIAHUPOBATh U OCYILECTBIIATH CBOIO ITIO3HABATEIBHYIO 1EATEIBHOCTD, ONPEACTI
e€ Lenu M 3aJaud, KOHTPOJIMPOBaThb M IO MEpe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpeEAiaraeMblil
QJITOPUTM JICHCTBHH TpPH BBHINOJHEHUM Y4YeOHBIX M HCCIIENOBATENbCKUX 3ajad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBIN CIIOCO0 UX pelleHHs ¢ YIETOM IOJIyYeHHsS HOBBIX 3HAHMH O BEIECTBAX M XUMHYECKHX
peaKnusx;

OCYILECTBIJIATE CAMOKOHTPOIIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHAIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeamerHblie pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XuMHs» OTPaskaroT:

chOpPMHUPOBAaHHOCTh TIPEACTABICHHA O XHMHYECKOH COCTABIIIONIEH eCTeCTBEHHO-HAYYHOM
KapTHHBI MHUPA, POIM XMMHUH B ITO3HAHUU SBJICHUI NPUPOIBI, B (OPMUPOBAHUN MBILUICHUS U KyJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM IpaMOTHOCTH, HEOOXOAMMOW Ul PELIeHUs NPAKTHUYECKHX 3a4ad U
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3J0POBbIO U IPUPOIHOM Cpele;

BJIAJICHUE CHUCTEMOW XMMHUYECKMX 3HAaHHUH, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINe IOHSITHS
(XMMHUYECKUH ~ 3JEMEHT, aToM, DJJEeKTpOHHass  00O0JOYKa  aToMa, MOJEKyJa, BaJICeHTHOCTb,
3JIEKTPOOTPULIATENBHOCTh, XMMHUYECKas CBSA3b, CTPYKTypHasi GopMmyia (pa3BEpHyTas M COKpall€HHas),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBI OOBEM, YIIepOAHBIM CKeneT, (QyHKUMOHAJbHASA TpyIlNa, pajuKal,
W30MEpHs, U30MEphl, TOMOJIOTUYECKUI PsAd, TOMOJIOTH, YIIIEBOAOPOABI, KUCIOPOJ M a30TCOAEpKAaIle
COEIMHEHHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsA CTpOEHUsl opraHuueckux BemecTB A. M. ByrtiepoBa, 3aKkOoH cOXpaHEHHs] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHH; MHUPOBO33DEHUYECKUE 3HAHUS, JISKALIUE B
OCHOBE MOHMMAHHSI IPUYMHHOCTH M CHCTEMHOCTH XMMUYECKUX SIBJICHUH, (aKTOJOrHYECKHE CBECHUS O
CBOMCTBax, COCTaBe, MOJYyYEeHUH W OE30IaCHOM HCIIOJIb30BAHUH BaKHEUIIMX OPraHMYECKUX BELIECTB B
OBITY U IPAKTUYECKOH EITEIBHOCTU YEIIOBEKa;



c(OPMUPOBAHHOCTE YMEHUH BBISBIATH XapaKTEpHbIE NPU3HAKMA TOHATHH, yCTaHABIMBATH HX
B3aMMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIME TIOHSTHS MpPH ONHCAHMHM COCTaBa, CTPOSHUS U
MpEeBpaIeHNI OpraHWnYeCKUX COEANH CHHIA;

cOPMUPOBAHHOCT, YMEHHH HCIONb30BATh XHMHYECKYI0O CHMBOJHMKY [UII COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (OpMyn OpPraHMYECKHX BEIIECTB U
ypaBHeHI/Iﬁ XUMHUYCCKHUX pCaKHI/II\/'I, HU3roTaBJIMBAaTb MOJCIIN MOJICKYJI OPraHWYCCKHUX BCIICCTB MJIA
HUJTIOCTPAlIUU UX XUMHUYCCKOI'0 U IPOCTPAHCTBECHHOI'O CTPOCHU A

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ yYCTaHaBJIMBAaTh MNPHUHAJIC)KHOCTL H3YUCHHBIX OPTaHUYCCKUX
BEILIECTB M0 UX COCTaBY M CTPOCHHIO K ONpPENCIIEHHOMY KIIACCY/TpyNIe COeAMHEHHH (YTIeBOAOpOIbI,
KHCJIOPOJ U a30TCoJAEpKaIlUue COEANHEHHUs, BRICOKOMOJEKYISpPHbIE COCANHEHHST), aBaTh UM Ha3BaHHS
no cucrematudeckoid HomeHknarype (IUPAC), a Taxke NpuBOANTH TPUBHAJbHBIC Ha3BaHUS OTIEIBHBIX
OpPraHMYECKHX BelIeCTB (ITHJICH, NPONWIEH, aleTWICH, OSTHICHIVIMKONb, TIHIEPHH, (EeHol,
dbopmanbieru, areTanblerull, MypaBbHHAs KUCIOTAa, YKCYCHas KHUCIOTa, OJEHHOBAas KHCIIOTA,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTOo3a, Kpaxmal, HeIi03a, TIIUIHH);

C(i)OpMI/IpOBaHHOCTB YMEHUA ONPCACIATE BUbI XUMHUYECKOU CBS3H B OPraHn4CeCKUX COCANHCHUAX
(omuHapHBIE U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJI0KEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB A.
M. ByrtnepoBa mist 0ObsICHEHHSI 3aBHUCUMOCTH CBOMCTB BEIIECTB OT MX COCTABa M CTPOCHHS, 3aKOH
COXpaHEHHs MacChl BENIECTB;

c(hOPMHUPOBAaHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTaB, CTPOCHHE, (U3MYCCKUE U XUMHUYCCKHE
CBOMCTBA TUITMYHBIX Hpe}ICTaBI/ITeﬂeﬁ Pa3JIMYHBIX KJIACCOB OPraHUYCCKHUX BEUICCTB (MeTaH, 9TaH, OTUJICH,
TIpOTIMJICH, arleTuiieH, OyramueH-1,3, mermiOyramuen-1,3, O€H301, METAHON, ATAHOJ, JTHIICHTIUKOIND,
TIMIEpHH, (EHON, aleTabIeru, MypaBbHHAsS W YKCYCHAas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUTIN03a,
aMHHOYKCYCHasl KHCJOTa), WUIIOCTPUPOBATh TIE€HETUYECKYIO CBA3b MEKIY HHMH YpaBHEHUSIMU
COOTBETCTBYIOILMX XMMHUYECKUX PEAKIUH ¢ UCIIONb30BAHUEM CTPYKTYPHBIX (HOPMYII;

cpOpMHPOBAHHOCTh YMEHHS XapaKTepU30BATh HCTOYHHMKH YIJIEBOAOPOIJHOTO CHIPhS (HE(PTH,
IPUPOAHBIM TIa3, yroipb), CIOCOOBI HX IEepepadOTKM M IPAKTUYECKOE IPUMEHEHHUE IPOAYKTOB
repepadoTKy;

c(OPMUPOBAHHOCTE YMEHUN IPOBOAUTH BBIYUCIECHHUS IO XMMUYECKHMM YPaBHEHHSAM (Macchl,
00béMa, KOIMYEeCTBA HMCXOAHOI'O BEIIECTBA WJIM NPOAYKTA PEAaKLUU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OZJHOTO U3 MCXOJHBIX BEIIECTB WM IPOLYKTOB PEAKLIUN);

chOpMHUPOBAaHHOCTh YMEHHH BIIAJIETh CHUCTEMOH 3HAHHI 00 OCHOBHBIX METOAaX HAYYHOTO
[IO3HAHUS, UCIONB3YyEMBIX B XUMHMM IPH H3yYEHUH BEILIECTB M XMMHUYECKUX SIBJIECHUH (HaOmomeHwue,
HU3MEpEeHHEe, SKCIEPUMEHT, MOIEIUPOBAHME), WCIONb30BaTh CHCTEMHBIE XMMUYECKHUE 3HAHMUS UL
NPUHATHSL PEHIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BELIECTBAMHU M UX
MIPUMEHEHHEM;

chOpMHUPOBAaHHOCTh YMEHHUU COONIOAATh TMpPaBHUJIa IIOJB30BAaHUS XWMHUYECKOM TOCYAOH U
nabopaTopHBIM O0OpYZOBaHMEM, a TaKKe NpaBuia OOpalIeHUs C BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKLHUSIMH MO BHIITOJTHEHHUIO TA00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTE YMEHUH IUIAHUPOBATh M BBIIOJHATH XUMHYECKUH  JKCHEPHUMEHT
(mpeBpalLeHHsT OPraHMYECKUX BELIECTB IPH HATPEBAHUH, MOIYUYECHUE 3THIICHA U M3YYEHHE €ro CBOWCTB,
Ka4yeCTBEHHbIE PEAaKLUWH OPraHMYECKUX BEIIECTB, JIeHATypalus OEJIKOB INpH HArpeBaHWH, LBETHbIC
peakuru OeNKOB) B COOTBETCTBUU C MIPABUIIAMHU TEXHUKH O€30MIaCHOCTH IPH OOPAILEHNH C BEIIECTBAMU H
nabopaTopHBIM 00OPYAOBaHHEM, NPEIACTABIATH PE3yIbTaThl XUMHUYECKOI'O0 SKCIEPUMEHTa B (opme
3allUCH YPaBHEHMH COOTBETCTBYIOUIMX peakuuili M (opMyIupoBaTh BBIBOABI Ha OCHOBE 3THX
PE3YNIbTaTOB;

cOPMUPOBAHHOCTE YMEHUH KPUTHYECKHM aHAJIM3MPOBaThb XHMHUYECKYI0 HH(OPMALHIO,
MOTy4aeMylo U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MacCOBOM nHpopMaruy, IHTepHET u ApYTux);

c(OpPMUPOBAHHOCTh YMEHHUH COONIONATh MPaBMIA SKOJIOTMYECKU LEIecO00Pa3HOro MOBEICHHS B
OBITY M TPYAOBOH AEATENBHOCTH B LENIAX COXPAHEHHS CBOErO 3J0POBBS M OKPYXKAIOIIEH NPUPOTHON
Cpenbl, OCO3HAaBaTh OIACHOCTb BO3JCHCTBHS HA JXHMBBIE OpPraHU3MBI ONPEAETEHHBIX OpPraHMYECKUX



BellecTB, MoHuUMas cMbicn nokazatens [IJK, moscHsTr Ha mnpuMepax crnocoObl YMEHBUICHUS H
MIPEIOTBPAIICHUS X BPEIHOIO BO3JEHCTBHS HAa OPraHU3M YeJIO0BEKa;

JUIsl 00y4alomUXCcsl ¢ OrPaHMYCHHBIMUA BO3MOKHOCTSIMH 3[I0POBBSI: YMEHUE TIPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIL CHembIX W cIa0OBUISIIMX OOYYAIOIIMXCA: yMEHHE HCIONb30BaTh pPenbe)HO-TOYSUHYIO
cucremy obo3zHauenuit JI. Bpaiins ans 3anvcu XUMU4eCKUX GopMyi.

11 KJIACC

[IpenMeTHbIE pe3yabTaThl 0OCBOSHHS Kypca «O01as 1 HeopraHudeckass XuMHUsD) OTPaKaroT:

c(hOPMHUPOBAaHHOCTh MPEJCTABJICHUN: O XHMHYCCKOW COCTABJISIONICH ©CTECTBEHHO-HAYYHOH
KapTUHBI MHpA, POJIM XMMUHU B MTO3HAHUM SIBJICHUU MPUPOJIbI, B (DOPMUPOBAHHM MBIIUICHUS M KYJIbTYPhI
JIUYHOCTH, €€ (YHKIIMOHAJIBHOM TpaMOTHOCTH, HEOOXOAMMOW JUIsl PEIICHUs NPAKTHYECKUX 3a1ad U
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XWMHMUYECKUX 3HAHUM, KOTOpash BKIIIOYAET: OCHOBOIOJATAIONINE ITOHSTHUS
(XMMHMYECKHI 3JIEMEHT, aTOM, M30TOM, S-, P-, d- DIIEKTPOHHBIE OPOMTAIN ATOMOB, HOH, MOJIEKYJIa, MOJb,
MOJIIPHBIH 00BEM, BAJIGHTHOCTH, 3JIEKTPOOTPHIIATEIBHOCTh, CTEIECHb OKHMCICHHS, XUMHUYECKas CBS3b
(xoBaneHTHAs, MOHHAS, METAJUIMYECKasl, BOJOPOIHAsI), KPUCTAUIMUECKAsT PEMIETKAa, TUIBI XUMHUYECKUX
peaknmii, PacTBOp, DJICKTPOIHTHI, HEIICKTPOIUTHI, AJIEKTPOIUTHUECKAS TUCCOIUAINS, OKHCIHTENb,
BOCCTaHOBHTEIb, CKOPOCTh XUMHUUECKON PEaKIINK, XUMHIECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TCOPHS
SIIEKTPOJIMTUYECKON JIUCCOLMAInK, TTiepuoanueckuii 3akon JI. . MeneneeBa, 3aK0OH COXpaHEHHSI MacChl
BEIECTB, 3aKOH COXPAaHECHUsSI W MPEBPAIICHUS DHEPTHH MPH XUMHUECKUX PEAKIIHSX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHM SI3BIK XWMHH, MHPOBO33PCHUSCKUE 3HAHUS, JISKAIINE B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHUH, ()aKTOIOTHYECKHEe CBEIEHNS O CBOMCTBAX, COCTABE,
MONTy4YeHNH U 0E€30MMacHOM WCIONh30BAHUH BAXXKHEHIIMX HEOPTaHWYECKHX BEIIECTB B OBITY U
MPaKTHIECKON JEeITeTHbHOCTH YEIO0BEKa;

chOpMHUPOBAaHHOCTh YMEHHI BBISBISTH XapaKTEpHblE NPHU3HAKK TOHSATHH, yCTAHABIMBATH WX
B3aMMOCBSI3b, MCIIOIB30BAaTh COOTBETCTBYIONINE MOHATHS TIPYU OMUCAHUH HEOPTaHMYECKUX BEIIECTB U MX
MpEeBpaIllCHUH;

chOpMHUPOBAaHHOCTh YMEHHI WCIOJIH30BATh XMMHUYECKYIO CHMBOJHUKY JUIA COCTaBIeHHS (OpMyIT
BEIIECTB ¥ YpaBHCHHHM XHMHUYECKUX peakiui, cucrematndeckyto HoMmenknatypy (IUPAC) wu
TpUBHABHBIE HA3BaHUS OTAENBHBIX HEOPTaHWYECKUX BeUIeCTB (yrapHBIi ra3, YIIeKUCIbi ra3, aMMHaK,
raméHasi I3BeCTb, HeranéHas N3BeCTh, MUThEBAs COJA, MUPUT U IPYTHE);

chOpMHUPOBAaHHOCTH YMEHHI OIpEeNeNiaTh BAJCHTHOCTh M CTENEHb OKHCIEHHS XHMHYECKHX
JJIEMEHTOB B COCIMHEHHSX PAa3IMIHOrO COCTaBa, BHJ XHMHYECKOW CBS3M (KOBaJICHTHAs, WOHHAs,
MeTaJUTYecKas, BOIOPOIHAs) B COCAMHEHUSAX, TUIl KPUCTAIUIMYECKON PEemIETKH KOHKPETHOTO BElIeCTBa
(aTromHas, MoNeKyIsIpHas, WOHHAs, MeTAJUIMYECcKas), XapakTep Cpeabl B BOTHBIX pacTBOpax
HEOPTaHWYECKUX COSAMHEHUM;

c(hOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBATh IPHHAICKHOCTh HEOPTAHMYECKUX BEHIECTB IO HX
COCTaBy K ONPEAETIEHHOMY KJIacCy/TpyIe COeTUHEeHHH (POCThIe BElIeCTBA — METAJUIBl U HEMETaJUTbI,
OKCH/IBI, OCHOBaHUSI, KHCIIOTHI, aM(pOTEpHbIE THAPOKCHIBI, COJH);

chOpMHUPOBAaHHOCTh YMEHHI PACKPHIBATH CMBICH Tepuoandeckoro 3akoHa [I. Y. MenaeneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DyHKIIHH,

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOSHHE AaTOMOB XHMHYECKHX
snemeHTOB 1—4 mepuonoB Ilepuoguueckoil cucreMbl xumuueckux snemeHToB JI. M. MeHnneneena,
UCIIOJIB3YSl TMOHATHS «S-, P-, O-3JEKTpOHHBIE OpOHMTANIN», «IHEPreTHUYECKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XWMHYECKHX JJEMEHTOB M WX COCAWHEHWH 10 TepuoiaM u
rpynnam [lepuognueckoi cucteMbl Xxumuueckux 3nemeHToB Jl. . Menneneena;

c(hOPMHUPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHHE TI'€HETUYECKOH CBS3U
MEXAY HEOPraHMYECKMMH BEIIECTBAMH C TMOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKUX
peaxiuii;



c(OpPMUPOBAHHOCTH YMEHHS KJIaCCU(UIIUPOBATH XUMUUECKHE PEAKLIUH 110 Pa3IMYHBIM MPU3HAKAM
(4MCcy W COCTaBy pearvpyrolluX BEIIeCTB, TEIIOBOMY 3(QQeKTy peakiuu, U3MEHEHHIO CTeleHei
OKHCIJIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIH, YIaCTHIO KaTaln3aTopa);

c(OPMUPOBAHHOCTE YMEHHUH COCTaBISTH ypaBHEHHUS peaKUWd pa3iIMYHBIX THUIIOB, IOJHBIE U
COKpalEHHbIC YpaBHEHHsI PEaKIUi MOHHOTO OOMEHa, YUMTHIBAasl YCIOBHsI, MPU KOTOPBIX 3TH pPEaKIHd
WIYT 10 KOHIA;

cOPMUPOBAHHOCT, YMEHUH MPOBOJWTH PEAKIHH, MOATBEPKAAIONINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIECTB, PAaclO3HABAaTh OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B
BO/IHBIX PacTBOpax HEOPTaHMUYECKUX BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIIHH
MOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOI'0 0ajlaHca 3TUX PEaKIIHii;

cOPMUPOBAHHOCTE YMEHUH OOBSICHSATh 3aBHCUMOCTh CKOPOCTH XHMHYECKOW pEaKIUH OT
pa3nu4HbIX (HaKTOPOB; XapakTep CMEIEHHsT XUMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzeiicTua (mpuniun Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh XUMHUECKHE TIPOIECCHI, JICKAIIE B OCHOBE
MPOMBIIIIICHHOTO TOJYYEHUS! CEPHOM KHUCIOTH, aMMHAKa, a Takke cOPMHUPOBAHHOCTH MPECTABICHUIH
00 00IIMX HayYHBIX MPUHIMIIAX U SKOJIOIHYECKUX MPOOJIeMax XUMHYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAaHHOCTH YMEHHI MPOBOAWTH BBIYHCICHHUS C HCIOJIB30BAaHUEM ITOHITHS «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOILIEHWH Ta30B MPY XMMUYECKUX PEAKIIHIX, MacChl BEIECTBA
Wi 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIECTBa, Macce WM 00bEMY OHOTO U3 YYaCTBYIOIIHX B
pEeaKIy BEImIeCTB, TEMIOBOro 3(¢exra peaknuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
TIpEBPAIICHHUS U COXPAHEHHS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHH COONIFONATh TMpaBUjia TIOIH30BAHHUS XUMHYECKOH TOCYIOW U
71a00paTOpHBIM 00OpYIOBAaHMEM, a TaKXKe IpaBWiIa OOpAIleHHs C BEIIECTBAMH B COOTBETCTBHU C
HWHCTPYKLHUSIMU 1O BBIIIOJIHEHUIO JJAO0PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IIaHUPOBATh U BBHINOJIHATh XUMUYECKUN SKCIIEPUMEHT (pa3ioxKeHue
MIEPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTalW3aTopa, ONpPENENIEHUE CpeAbl pacTBOPOB BEHIECTB C
[IOMOIIbI0 YHUBEPCAJIBHOIO HHIUKATOpPA, BIMSHHE PAa3IMYHBIX (PaKTOPOB HA CKOPOCTh XHMHUYECKON
peakIiy, peaklul HOHHOTO 0OMEeHa, KaueCTBEHHBIC PEAaKIMK Ha Cylb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI,
Ha KaTHOH aMMOHMsI, pellIeHHEe 3KCIEPUMEHTAIbHBIX 3aia4 1o TemaM «Mertamwis» u «Hemerans») B
COOTBETCTBUHU C NpPaBUIAMU TEXHUKU OE30MACHOCTH IpU OOPALIEHUH C BEIIECTBAMU U J1aOOPATOPHBIM
000pynoOBaHMEM, MPEACTABIATh PE3YNbTAaThl XMMUUYECKOI'O 3KCIIEpUMEHTa B (hopMe 3aIiCH ypaBHEHHUH
COOTBETCTBYIOIMX PEAKIil 1 (OPMyIMPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUH KPUTHYECKHM aHAJIM3UPOBaTh XHMMHUYECKYI0 HH(OPMALHUIO,
MOIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOW KOMMYHMKauuy, VIHTEpHET U APYIUX);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATh MPaBMIIA SKOJOTMYECKU LIETeCO00Pa3HOro MOBENCHUS B
OBITY M TPYAOBOH AEATENBHOCTH B LENSAX COXPAHEHMS CBOETO 3I0POBBS M OKPYKAIOIIEH HPUPOIHOI
Cpelpl, OCO3HAaBaTh ONACHOCTh BO3JECHCTBHS Ha JKHMBBIE OPTaHU3MBI ONPENEIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHATP Ha mpuMepax CHOCOOBI yYMEHBLICHHS M TNPEJOTBPALICHUS HX
BPEIHOTO BO3JIEHCTBHSI Ha OPTaHU3M YEIOBEKA;

U1l 00y4aroIuXCcsl ¢ OrPaHMYCHHBIMU BO3MOKHOCTSIMH 3[J0POBBSI: YMEHHE IPUMEHATh 3HaAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHNS BEIIECTB U XUMUYECKUX SIBICHUM;

UL CHenblX M cIa0OBUISIIIMX OOYYAIOIIMXCA: yMEHHE HCIIONb30BaTh PENbeHO-TOUCUHYIO
cucreMmy oboznauenuit JI. bpaiins st 3amucu XumMudeckux (Gopmyi.



TEMATUYECKOE IIVTAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHnoBaHue
pa3nesnoB U TeM
MpPOrpaMmbl

KoanuecTBO 4acoB

KoHTpoabHEIE
Bcero P
padoThbI

IIpakTHueckue
padoThbI

DJIeKTPOHHBbIE
(mudpossie)
o0pa3oBaTejibHbIE

pecypchbl

Paznen 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XMMHUHA

11

IIpenmer
OpraHU4eCcKOou
xumunu. Teopust
CTpPOEHUS
OpraHUYeCKUX
coequHeHn A. M.
byrneposa

Hroro no pazneny

Paznen 2. YraeBonopoabl

2.1

IIpenensHbie
YIJIEBOLOPOIBI —
AJKaHBI

2.2

Henpenenbhbie
YTIEBOOPOIBI:
AJIKEHBI,
aJKaNEHBI, ATKUHBI

2.3

Apomatmdaeckue
YTJIEBOIOP OB

2.4

IIpuponnsie
HMCTOYHHUKHI
YTIIEBOIOPOJIOB H
ux mepepadboTka

Wroro no pazneny

13

Pazpen 3. Kuciopoaconep:kamue opranHudeckue coeAuHeHust

3.1 Cruptel. Deron 3 0 0
AJbIEruabl.
3.9 Kap6onoBrie 7 0 1
KUACHOTHI. CIOXKHbIE
a¢upsl
3.3 VYrieBoasl 3 1 0
Uroro mo pazneny 13
Pazpnen 4. Asorcoaep:kamue opraHudeckue coeJuHeHust
AMUHBIL
4.1 AMUHOKHCIIOTHI. 3 0 0

benku




Uroro no pazaeny 3

Pa3pen S. BeicokoMOJIeKY IsIpHbBIE COEIMHEHUA

51 ILnactmaccel. 2
' Kayuyku. Bonokna
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO
YACOBTIO 34

[NPOI'PAMME




11 KUIACC

KoanuecTBo 4acoB DJ1eKTPOHHbIE
HaumenoBanue
Ne (undposrbie)
Pas3aeJioB U TEM Kontposbnsie | IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMMbl padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMUHU
CtpoeHue aToMOB.
Ilepuognueckuii
3aKOH H
Ilepnoanueckas
1.1 P 3 0 0
cucrema
XUMHNYCCKUX
anemenToB Jl. W
MenneneeBa
Crpoenne
BEIIECTRA.
1.2 N 4 0 0
MHuoroo0pasue
BEIIECTB
XuMH4ecKue
1.3 6 1 1
peaku
Hroro mo pasneny 13
Pa3znen 2. Heopranuyeckasi XuMust
2.1 Meramnnst 6 0 1
2.2 Hemeramnnst 9 1
CBs13b
HEOPTaHUYECKHUX U
2.3 P 2 0 0
OpPTaHHYECKHIX
BEIIIECTB
Uroro mo pazneny 17
Pazpen 3. Xumus U xKM3Hb
3.1 XUMHUS U )KA3HDb 4 0 0
Uroro mo pazneny 4
OBLIEE KOJIMYECTBO
i 34 2 3

YACOB I1O ITPOTPAMME




MNOYPOUYHOE INVTAHUPOBAHMUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Kontpo
JIbHBIE
padoThbI

Bcero

ITpakTnue
CKHe
padoThbI

Hara
HM3y4eHH s

DJIeKTPOHHBbIE
uudpoBbIie
oOpa3oBaTe/ibH
ble pecypcsl

IIpenmer
OpraHUYeCKON XMMUH,
€€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYEHUE

Teopus ctpoeHus
OpraHMYECKUX
coenuHeHu A. M.
Bbytneposa, eé€
OCHOBHBIC ITOJIOKCHH S

IIpencrasienue o
KI1accupuKanum
OpPraHUYECKUX
BEIIIECTB.
Homenknatypa
(cucremarmueckasi) u
TpUBHAIEHBIC
Ha3BaHUA
OpPTaHUYECKHUX
BEIIIECTB

AJIKaHBI: COCTaB H
CTpOEHUE,
TOMOJIOTUYECKUM Psift

MeraH u 3TaH —
npocTeiIme
TIPEICTaBUTEITH
aJIKaHOB

AJIKeHBI: COCTaB U
CTpPOEHHE, CBOWCTBA

OTUJIEeH ¥ NpONUIECH
— OpocTerue
MPEACTaBUTENN
AJIKEHOB

[IpakTudeckas padora
Ne 1. «Ilomyuenue
ATHIJICHA U N3YYEHUE
€ro CBOHCTBY

AnKagueHsl.
byranuen-1,3 n
MeruiOyraares-1,3.
[Tonmyuenne
CHHTETHYECKOT O




KaydyKa U pC3UHbI

10

AJIKUHBI: COCTaB U
0COOCHHOCTH
CTpOEHUS,
TOMOJIOTUYECKUM PsIIL.
Anerunes —
MPOCTENIIN I
MpeACTaBUTENh
aJIKUHOB

11

Brruncnenus o
YPaBHEHUIO
XUMUYECKOW peaKkiu

12

ApeHbl: OeH301 1
TONyod. TOKCMYHOCTH
apeHoB

13

I'enernmueckasi CBS3b
YIJIEBOJIOPO/IOB,
MPUHAJIEKAIUX K
pa3IMYHBIM KJlaccam

14

IIpuponnsie
HUCTOYHHKH
YTIIEBOIOPO/IOB:
MPUPOAHBIN ra3 u
[OMyTHBIC HEDTAHBIC
rasel, HePTh U
MPOAYKTHI €€
repepadoTKu

15

IIpuponnsie
HUCTOYHUKHI
YIJIEBOOPOIOB:
MPUPOAHBIN ra3 u
MOy THBIE HE(DTSHBIE
raspl, HeQTh U
MPOAYKTHI €€
riepepaboTKn

16

KonTponsnas pabora
0 paszueny
«YTaeBOI0pOAB»

17

[IpenenvHbie
OJHOATOMHBIE
CHUPTHI: METAHOMI U
ataHoi. Bomopoxnas
CBSI3b

18

MHoroaTtoMHbIe
CIIUPTHL:
STUIICHTJIMKOJIb U
0200 (S0)503

19

®deHon: cTpoeHue




MOJIEKYITHI,
¢duznveckue u
XUMHAYECKUE
CBOWCTBA,
MpUMEHEHUE

20

Annaernanl:
dbopmanbaerua u
areTaabIeru/l.

ArieroH

21

OIHOOCHOBHEBIE
NIpEAEIbHBIE
KapOOHOBBIE
KHUCJIOTHI.
MypaBBI/IHaH nu
YKCYyCHAast

22

[pakTudeckas pabora
Ne 2. «CpoiicTBa
pacTBOpa yKCyCHOM
KHCIIOTBI»

23

CreapuHOBas u
OJICMHOBAas KHUCJIOTHI,
KaK IMpeCTaBUTEIH
BBICIIIHX KapOOHOBBIX
KHCJIOT

24

Mbina kak conu
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee
JieicTBUE

25

CroxxHbIe 2PUPHI KaK
IIPOM3BOAHBIE
KapOOHOBBIX KHCIIOT.
I'uaponus cioxKHbBIX

a¢upoB

26

Kupsi: rugponus,
MIPUMEHEHHE,
Omonornyeckas poib
XKHUPOB

27

VTeBonpl: cocTas,
KJIacCU(pUKAITHSL.
Baxueimme
MIPEICTaBUTENH:
[II0K03a, (hpYKTO3a,
caxaposa

28

Kpaxman u
LIEJITI0N03a KaK
MIPUPOJIHEIE
MTOJIUMEPBI

29

Kontponbnas pabora




10 pa3jeny
«Kucnopoaconepxar
1€ OpraHU4ecKue
COEIIMHEHUS»

30

AMUHBI: METHJIAMUAH
W aHWINH

31

AMUHOKUCIIOTEI KaK
amdoTepHbIe
OpPTaHUYECKHE
COEIMHEHUS, X
OHOJIOTHYECKOE
3HaueHue. IlenTuabl

32

benku xak
MPUPO/IHBIE
BBICOKOMOJIEKYJISIPHBI
€ COCTMHEHUSI

33

OCHOBHBIE TOHSITHS
XAMUA
BBICOKOMOJICKYJ/ISIPHBI
X COCIMHCHMI

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYIISIPHBI
X COCIUHEHUM.
IInacTtMaccsl,
Kay4qyKH, BOJIOKHA

OBHIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

34




11 KUIACC

Ne
n/
n

Tema ypoka

KoJanuecTBO 4acoB

Bcero

Koutpo
JIbHbIE
padoThbI

ITpakTnue
CKHe
padoThbI

Hdara
HM3Yy4eHH s

DJIeKTPOHHBbIE
uudpoBbIie
o0pa3oBaTeib
HbIe pecypchl

XuMHUYeCKHUH
3JIEMEHT. ATOM.
DneKTpoHHas
KoH(pHTYypanus
aTOMOB

ITepuognueckuii
3aKOH U
ITepuoguueckas
CHCTEMa XUMHYECKUX
anemenToB [l. W
MenpeneeBa, ux
CBS3b C COBPEMEHHOU
TEOpUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB
XAMHYECKUX
3JIEMEHTOB M HX
COCTMHEHUH 110
TpyIIaM | TIepUOIaM.
3HaueHUe
TIEPUOTUICCKOTO
3aKOHA U CHCTEMBI
XUMHYECKUX
anemenToB JI.1.
MenpeneeBa B
Pa3BUTHHU HAYKH

Ctpoenue BemiecTa.
Xumudaeckas CBSI3b, €€
BHUJbI; MCXaHU3MBI
00pa3oBaHUA
KOBAJICHTHOM CBSI3H.
Bomnoponnas cBs3b

BanenTHOCTE.
ONEKTPOOTPULIATENbH
ocTh. CTeneHn
okucienus. Bemecrsa
MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUS

ITonstue o
JUCIIEPCHBIX




cucremax. MIcTuHHEIC
U KOJIJIOUJHEIC
pactBopbl. MaccoBast
JI0JIs BEIISCTBA B
pactBope

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCTMHEHUH.
I'enernyeckas CBS3b
HEOPTaHUYECKUX
BEIIECTB, Pa3IHMIHBIX
KJ1aCCOB

Knaccudukarus
XUMUYECKUX PEaKLIUM
B HEOPraHUYECKOU U
OpraHU4ecKou
XUMUH. 3aKOH
COXPaHEHMS MaccChl
BEILECTB; 3aKOH
COXPAHEHMS U
MpeBpalleHus
SHEPruu Mpu
XUMUYECKUX
peakumsx

CKOpOCTh peaKITHH.
OOpaTtuMbIe peaKITHH.
XHUMHUYECKOE
paBHOBecHE

10

[IpakTrueckas padora
Ne 1. «Bnusinue
pa3IUIHBIX (haKTOPOB
Ha CKOPOCTh
XUMUYECKOU
peaKIum»

11

DNeKTpOoNMuTHIeCKas
JIACCOIAITHAL.
ITonsarue o
BOZIOPOAHOM
mokasarene (pH)
pactBopa. Peakuun
HOHHOI'0 0OMEHa.
I'maponus
OpPTaHHYECKHX U
HEOPTaHHYECKHIX
BEIIECTB

12

OKUCIUTETBHO-
BOCCTAHOBUTEIIbHEIE




peakuuu. [Tonarue 06
3JIEKTPOIIN3e
pacmiaBoB 1
pacTBOpPOB cofeit

13

Kontponbehas pabora
II0 pa3neny
«Teopernueckue
OCHOBbI XUMUN)»

14

Meramisl, ux
MOJIOKECHHE B
ITepuoauueckoit
CHCTEME XUMHUYECKUX
anemenToB Jl. W
Menpeneesa u
0COOEHHOCTH
CTPOEHUS ATOMOB.
O6mme dusnyaeckue
CBOMCTBa METAJIJIOB

15

CrinaBel METaJLIOB.
DNEKTPOXUMUYCCKUAN
PAL HapsDKEHUM
METaJJIOB

16

Xumuaeckue
CBOMCTBA Ba)KHEHIITHX
METaJIOB (HATPHIA,
KaJIni, KaJIbIHi,
MarHui, aTFOMUHUI)
¥ UX COCIMHECHUHN

17

XUMHYIECKHE
CBOMCTBa XpoMa,
MEIN B KX
COCTMHEHUN

18

XUMHYECKHE
CBOICTBA IMHKA,
JKeae3a M UX
COSTMHEHUN

19

[IpakTudeckas padora
Ne 2. "Pemenne
AKCIIEPUMEHTAIBHBIX
3a71a4 I10 TEME
«MeTamie"

20

Hemeramier, nx
MOJIOKEHHE B
[Tepunonnueckoit
CHUCTEME XHUMHUYCCKUX
anementoB J[. U.
MenneneeBa u
0COOEHHOCTHU




CTpOCHHA aTOMOB

21

dusnyeckue
CBOICTBa
HEMETAaJUIOB.
Annorponus
HEMEeTaJlIoB (Ha
pUMepe KUCIOpo/Ia,
cepsl, hocdopa u
yriepoja)

22

XUMHUYECKHE
CBOMCTBA T'aJIOTE€HOB,
CEphI U UX
COCTMHEHU N

23

XuMu4eckue
CBOICTBa a30Ta,
dbochopa u ux
COCTMHEHUU

24

XuMu4deckue
CBOMCTBa yriepoja,
KpEMHUSA U UX
COCTMHEHUH

25

IIpumenenue
BaYKHEUIITNX
HEMETAIIOB U BX
COCTMHCHUH

26

O06o01eHe U
cHUCTeMaTU3aIus
3HAaHUU 110 TEME
«Hemeramib.
Beruuncienuns 1mo
YpaBHEHUSAM
XUMHUYECKUX peaKInui
1 TEPMOXUMHIYECKHE
pacuérbl

27

[IpakTudeckas padora
Ne 3. «Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
"HemeTamasr"»

28

Kontponbshas pabora
o TeMaM «MeTayb)
u «Hemeraiism»

29

HeOpFaHI/I‘IeCKI/Ie n
OpPraHUvCCKuC
KHUCJIOTHI.
HeopraHquCKHe nu
OpPraHUuvCCKueC
OCHOBaHUA




30

AmdorepHbIe
HEOpTraHUYECKUE U
OpraHu4ecKue
COEMHEHUA.
I'eneruyeckas cBs3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEILIECTB

31

Ponps xumuu B
obecrieyeHIH
AKOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBOI
6e30MacHOCTH,
Pa3sBUTUU MECAUIIUHBI

32

[pencrasnenus oo
00IIX HAYIHBIX
MPUHIIAIIAX
MIPOMBILIUIEHHOTO
MTOJTyYEHHS
Ba)KHEHIIINX BENIECTB

33

YenoBek B Mupe
BEIIECTB U
MaTepuasoB

34

XuMUA U 3710pPOBbE
YeoBeKa

OBHIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus, 11 knace/ T'adpuensa O.C., OctpoymoB WN.I'., Cnaako C.A., AKIIHOHEPHOE 0OIIECTBO
«M3narensctBO «IIpocBemenne
Xumus, 10 knace/ T'adpuensa O.C., Octpoymos WU.I'., Cnankor C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemienne
[lepuonnyeckas cucreMa XxuMudeckux 3aemenToB /.M. Menneneesa, Tabauiia pacCTBOPUMOCTH,

BHGKTpOXI/IMI/I‘IeCKI/Iﬁ pAA HAIPSKECHUA METAJLJIOB

METOAUYECKUE MATEPUAJIBI AJ51 YUUTEJISL

Meroaunueckoe mocooue k yueonuky O. C. ['abpuensna «Xumus». 10 knacc. bazosiii yposens / O. C.
laopuensa. — M.: Jlpoda, 2022, — 129.

Meromuuaeckoe nocobue k yueonuky O. C. ['abpuensna «Xumusy». 11 knacc. bazossiii yposens / O. C.
laopuensa. — M.: Jlpoda, 2022, — 129.

KonTtponbsHbIie 1 mpoBepodnbie padboTsl k yaeOnuky O. C. ['abpuensaa «Xumus». 10 kmace. bazopsrii
ypoBensb / O. C. I'abpuenss, I1. H. bepeskun, A. A. Yimakora u a1p. — M.: [Ipoda, 2015. — 256.
KoHuTponbsHbIe 1 TpoBepodHbIe paboTh! K yueOHuky O. C. ['abpuensaa «Xumus». 11 xinacc. ba3zoBsrii

yposenb / O. C. T'abpuens, I1. H. bepeskun, A. A. Yakosa u ap. — M.: Jlpoda, 2015. — 223.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka ITOK https://lesson.edu.ru/search
VYuau.py https://uchi.ru

PEII https://resh.edu.ru

Sxmacc https://www.yaklass.ru



