MUHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOMN ®EJAEPAIIINA
MunncrepctBo obpazoBanust KamunuHrpaickoit obnactu
VYupasnenue 06pazoBaHus aIMUHUCTPALUH [ yPbEBCKOr0 MYHHIIMIIAILHOTO OKPYTa
MBOY rumuazus um. ['epost PO A.B.Karepunuuena

PACCMOTPEHO [TPUHSATO YTBEPX(HEHO?'~" =i
Ha 3acegannd MO «MHpOpMaMoHHO-  Ha 3aceIaHuH JUPEKFON--24. ;,v;/‘ 374
MaTeMaTHYECKOTO IUKJIA 1 TI€IarOTHYECKOT0 COBETA (PSS 55
€CTECTBEHHBBIX TUCIIMTLIAHY 0.B.Caparosekas
% H.Bap3aps IIpotoxon Ne 1 Ipuka3 Ne 301-y~
IIporokom Ne 1 ot «30» aBrycra 2023 . oT «31» aBrycra 2023

oT «28» aBrycra 2023r.

PABOYAS [TIPOTPAMMA
(ID 532625)

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»
st ooyqaromuxcs 10 — 11 xmaccos

r. FypseBck 2023

NOKYMEHT NOANMMNCAH
SNEKTPOHHOV NOAMUCHIO

CepTudukat: 00B5942B86B0AA3544692B8BB87DD7B4CB
Bnapeneu: CapaToBckas Onbra BanepriesHa
[HeicteuteneH: ¢ 16.01.2023 go 10.04.2024




MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUU Ha ypOBHE cpeaHero odmero oOpa3oBaHHs pa3padoTaHa HAa OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHs (QelepanbHOil 00pa3oBaTeIbHON NPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mnpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
obpasoBatensHOM cTangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit demeparuu, pealn3yrInuX OCHOBHBIE
o0Opa3oBaTeNbHble NPOrPAMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue Ilpasutensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMbl IO XUMUH, K ONMPEIEIICHUIO 00IIel cTpaTerun
00y4yeHHUs, BOCIIMTAHUS U Pa3BUTHUsI O0YUAIOIUXCS CPEeICTBAMH y4eOHOIrO nmpeaMeTa «XUuMUs» IS
10-11 xmaccoB Ha 0©a30BOM YpOBHE COCTAaBHJIM KOHUeNTyanbHble nosokeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LI€JIeH, COJepkKaHus, pe3ysbTaTOB OOy4eHMs] U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHue,  IOJIyyaeMOe€  BBIIYCKHMKaMH  001ieo0pa3zoBaTeabHON
OpraHM3alMH, SBJISETCS HEOTHEMIIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpPILIAIOLIUM
3TANoM peaau3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIINX
LIEJIOCTHOM CHCTEME XHMHUYECKOro OOpa3oBaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
IpUpoJbl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTyphl UEJIOBEKA, a TAKXKE HKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPUPOAHON cpexe. Peannsyercss Xumudeckoe
oOpa3zoBaHue OOy4aroIMXCsl Ha YpPOBHE CpEAHEro oOIiero odpa3oBaHMs CpPEACTBaMHU Yy4eOHOIO
npenMera «XUMHUsS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO OIPEEIICHBI B IPOrpaMMe 110 XUMHUH C
y4€ToM crneun(puKkd HayKu XUMHUHU, €€ 3HaYeHUs B MO3HAHWU IPUPOABI U B MAaTEPUAIBHOM >KU3HU
o0miecTBa, a Takke C y4€TOM OOIIMX M[eJeid W MPHHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit @enepanui.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOYyI0 poJib B COBPEMEHHOM
LIUBWIN3ALUU, B CO3JJaHUM HOBOH 0a3bl MaTepuaabHON KyiabTypbl. OHa BHOCUT CBOM BKIaja B
(hopMHpOBaHNE PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS], B CO3/IaHUE LIEJIOCTHOTO MPEACTaBIECHUs 00
OKpY’KaloIlleM MHMpe Kak O €IMHCTBE MPUPOJBI M YeloBeKa, KOTopoe (opMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHHUsI BEIIECTBEHHOTO0 COCTaBa OKPYKAIOIIEr0 MUPa, OCOZHAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aMOJEHCTBYS C IPYIrMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEeMJIEMOMN
YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPYyJaa U RKHU3HH KaKJ0r0 YieHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaKk HayKa CO3uJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTHI
HampaBjIeHa Ha pelIeHne TI00albHbIX MPo0IeM YyCTOHUNBOrO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM, IKOJIOrHYECKO 0€30aCHOCTH M OXPaHbl 310POBBS.

B cootBercTBUM € OOIMMH LENIMH M HPUHIUIAMU CpelHEro oomero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kiacchbl, 0a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYIbTYpPHYIO IOATOTOBKY OOYYaOLIMXCS, HEOOXOOUMYID UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHIHOIO BKJIIOYEHHUS B JKU3Hb COLUYMA,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsgromumMy npeameTa « XUMHs SBISIOTCS 0a30Bble Kypchl — «Opranuueckas XUMUs U
«O0mas 1 HeopraHuveckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJAEPKAaHUS KOTOPBIX SBISIIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWH 10 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHUM U3
o01ieit XuMUM) U opranudeckoi Xxumun. @OopMHUpOBaHUE JAHHON CUCTEMbl 3HAHUH MPH W3YYEHUH
npenMera 00ecreurnBaeT BO3ZMOKHOCTh PACCMOTPEHHUS BCErO MHOT0OOpa3us BEIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanusi KypcoB — «Opranudeckas xuMus» u «OOmas u HeopraHU4ecKas
XUMHUSD» cpopMUpOBaHa B MpOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO MOAXO0JA K H3YUYEHHIO
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yueOHOro wmarepuania u OOYCIIOBI€HAa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpuBalOTCs Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPTAaHUYECKUX COSAMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX MPEICTABICHUN O CTpoeHUH BemiecTB. CeneHus 06
M3Y4aeMbIX B KYpCe BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIICBOIOPOJIOB JIO CIOKHBIX OMOTOTHYECKH
aKTUBHBIX COeTUHEHMH. B Kypce opraHnyeckoil XuMuM MOJIy4aloT pa3BUTHE cPOPMHUpPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs MEPBOHAYATIBHBIC MPEACTABICHUS O XUMHUYECKON CBSI3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEILECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM YrJOM 3peHHs] B TpeaMmeTre «XuMus» 0a30BOro ypOBHS paccMaTpHUBAETCS
W3YYCHHBIH Ha YypPOBHE OCHOBHOTO OOmIero oOpa3oBaHUS TEOPETHUYECKHA MaTrepuan M
(akToNOruuecKue CBEICHUSI O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce
«O0mmasi 1 HeopraHuveckas XHMHs» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOXHOCTH OCO3HATh
3HaYEHHUE MEePUOJUUECKOro 3aKOHa C 00IIETEOPETUYECKUX U METOI0JOTMUYECKUX MO3ULIUHN, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIUK 3TOTO 3aKOHA — OT 0000MIaroIel 10 0OBSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O Ba)KHEWIIMX BELIECTBAX, MX COCTABE, CTPOCHHUM, CBOWMCTBAaxX U
MIPUMEHEHUHU, a TAKXKE€ O XMMHUUYECKHX PEAKUHUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHMS
nomnonHsieTcs B Kypcax 10 wum 11 kiaccoB  siIeMEHTaMU  COJEP)KAaHHS, WMEIOIUMU
KyIbTYPOJIOTHYECKM M TPUKIAJAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3U XUMHH C IPYTUMHU HAYKaMU, PACKPBIBAIOT €€ pOJib B MO3HABATEIHLHON U MTPAKTUYECKOM
JeSITeIbHOCTH YEeJI0OBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K IIPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M TMPAKTHUYECKUX TMPUIIOKEHUM XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO U TMYHOCTHO 3HAUMMBIX NMPOOJIEMaXx, CBI3aHHBIX C XUMHUEH, KpUTHUECKHU OCMBICIINBATh
MHOOPMALIMI0O M TPHUMEHATh €€ JUIsl TIOTOJHCHUS 3HAHWH, pEUICHHWS WHTCIUICKTYalbHBIX |
AKCIIEPUMEHTANbHBIX HCCIEI0BAaTENbCKUX 3a/ad. B 1emnom cojepkaHue ydeOHOro mpeaMmera
«XuMHUS» JAHHOTO YPOBHS H3y4Y€HHsS OPUEHTHPOBAHO Ha (QOopMUpOBaHUE Yy OOYyYaAIOUIUXCS
MHPOBO33PEHYECKON OCHOBBI Jii MOHMMaHUs (umocockux wuaeH, TaKuX Kak: MaTepuaibHOe
€IMHCTBO HEOPTraHWYECKOTO W OPraHWYECKOrOo MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHUEM, MO3HABAEMOCTb NMPUPOJHBIX SIBJICHUN MYTEM SKCHEPUMEHTA M PELICHUS
MPOTHUBOPEUYUN MEXKIy HOBBIMH (haKTaMU U TEOPETHUYECKHUMHU MPEANOCHIIKAMU, OCO3HAHUE POJIH
XUMHH B PEUICHHH 5KOJOTHYECKHX MpoOsieM, a Takxke MpodiaeM cOepekeHHs SHEPreTHYEeCKHX
PECYpPCOB, CHIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B nnane perienus 3aiay BOCIUTAHUS, Pa3BUTHS U COIMATN3ANNN O0YUarOIIUXCS TPUHATHIE
MporpaMMoOil MO XHMHH TOJIXOJbl K OMNPEACIICHUIO COJCPKaHUSI U TIOCTPOSHUS TpeaMeTa
npenycMarpuBaoT (GOPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX [AEWCTBUN, HMeEIOIUX 0a30Boe
3HAYEHUE JJIs1 Pa3IMYHbIX BUJIOB JESITEIbHOCTU: pElIeHUs MpobieM, MoKCcKa, aHanu3a U o0paboTKu
nH(pOpMalUY, HEOOXOAMMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHYECKOH M HCCIeI0BaTeNbCKON
NesITeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XUMUH KaK Ha YPOBHE OCHOBHOT'O 00IIIEro 0o0Opa3oBaHus, TaK U Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus, P ONPEAEIEHUH COIePKaTENbHON XapaKTEePUCTUKY LieIen
M3y4yeHUs MpeAMeTa HaNpaBICHUEM MEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MPHU3HAETCA
(dbopMHUpOBaHHE OCHOB XHUMHYECKONM HayKd Kak oOOJJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JESITENIbHOCTH YEOBEKa M KaK OJIHOIO U3 KOMIIOHEHTOB MHUPOBON KynbTypbl. C
METOJAMYECKON TOYKH 3PEHUS TAaKOW MOAXO0J K OMPENCTCHHUIO 1eJiel U3YUdeHHs MpeaMeTa sBISETCS
BIIOJIHE OTIPAB/IaHHBIM.

CoracHo TaHHOM TOYKE 3pEHUS TJIABHBIMU LETISIMUA U3YYCHUSI TTPEIMETa « X UMUS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

¢ (hopMHUPOBAHHE CUCTEMBI XHMHUYECKUX 3HAHUH KaK BaXKHEHIIICH COCTABIISIIONIEH €CTEeCTBEHHO-
Hay4YHOU KapTUHBI MHUPA, B OCHOBE KOTOPOM JIe)KaT KIIFOUEBbIE TOHATHS, QYHIaMEHTAIBHBIC 3aKOHBI
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U TCOpUHU XHWMHHU, OCBOCHHUC A3bIKa HAYKH, YCBOCHUC W MNOHHUMAHUC CYHIHOCTU HOOCTYIIHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C KCTOpPHEH HX pPa3BUTHS U
CTaHOBJICHUS,

e (GopMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMHAYECKHX pEaKUui, HeOOXOIMMBIX Uil MPUOOpETeHUs YMEHHH OpHUEHTHpPOBATHCS B MHUPE
BEUIECTB U XMMHYECKUX SIBJICHHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUYECKON U MOBCEAHEBHON
KU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB JESITENbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U 00BICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30I1acCHOr0 OOpaleHHsI ¢ BEIIECTBAMH.

Hapsimy ¢ sTum, colepkarenbHas XapaKTepUCTHKA IeJied W 3a7ad M3y4eHHs IMpeaMeTra B
IporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMU MPHOPUTETAMU B
cucTeMe cpeaHero obmiero oopasoBanus. CerogHs B MpernofaBaHUM XHUMHH B OOJIBIIEH CTENneHU
OTIAETCs MPEANOYTeHHE MPAKTUYECKOM KOMIIOHEHTE CoiepKaHus 00yueHusl, OpUEHTUPOBAHHON Ha
MMOATOTOBKY BBIMTYCKHUKA 00111€00pa30BaTEIbHON OpraHu3aIliy, BIaICIONIEro He Ha0OpoOM 3HAHMIA,
a pyHKIIMOHAIBHON IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJIy4Y€HHUs 3HaHUI
" NPpUMCHCHUS UX B peaHLHOﬁ JKHU3HU OJI pCHICHUS MMPAKTUYCCKUX 3aaad.

B cBs13u ¢ 3TUM npU U3yYEHHUH MpeaMeTa «XUMUsS» TOMUHUPYIOIIee 3HaUeHUEe TPHOOPETatoT
TaKWe LEIH U 33]Ia4H, KaK:

ajanrtanus 00y4JarlnuXcs K YCIOBUSAM JMHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (OpPMUPOBAHKE
WHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0OOpa3oOBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITENILHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallHsX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHUECM,

(dbopMupoBaHHE Y 00YJAIOIINXCS KIIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINUMN ), UMEIOIIIX
YHUBCPCAJIbHOC 3HAYCHUC IJId PAa3JIMYHBIX BHUAOB JACATCIBHOCTU: PCIICHUA HpO6JI€M, IIOHUCKa,
aHanu3za ¥ o0paboTku WHMOpPMALUK, HEOOXOIUMBIX ISl MPUOOPETEHHs OMbITa AESITENbHOCTH,
KOTOpasA 3aHUMACT BaXXHOC MCCTO B IIO3HAHMM XHMMHUH, a TaKXKC JIA OLCHKU C HO3PIIIPII>JI
9KOJIOTMYECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MTPOLIECCOB HA OPTaHU3M
YeIIOBEKa U MIPUPOTHYIO CPEIY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOyyaromuxcs: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBBIE 3HAHMS MO XHMHHU B
COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTSAMH, HCIOIH30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa U aHaju3a y4eOHOH M Hay4YHO-NOMYJISIpHON HMH(OpMAalUKd XUMHUYECKOTO
COJIEp>KaHUS;

(dhopMHUpOBaHHE W PA3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIIJICHUS,
HaOII01aTEHHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
IIpH ITAaHUPOBAHUHN U IPOBCACHUN XUMHUUYCCKOI'O OKCIICPUMCEHTA,

BOCIIUTAHKE y 00yYaronuxcs yoe:k IEHHOCTH B TYMaHUCTUYECKON HAMPABICHHOCTH XUMHUH, €€
BOXHOM pONM B PEIICHUH TJI00ANBHBIX MPOoOJeM pPalMOHAIBHOTO MPUPOAOIOIH30BAHMS,
IOMMOJIHEHUA OJOHCPIre€THYCCKUX PECYpCOB M COXPAaHCHHA IIPUPOAHOIO0 pPaBHOBCCHUS, OCO3HAHHA
HE00XOIMMOCTH OEPEeKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPHOOPETEeHHUs
OIlbITa WCIIOJB30BaHUA IMOJTYYCHHBIX 3HAaHUHU AJI1 PUHATUA T'PaMOTHBIX pemeHHﬁ B CUTyalusiXx,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHHUSIMH.

B ydebnoM mmane cpemnHero o0rmiero oOpa3zoBaHusl mpeaMeT «XuMus» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB PEeAMETHOM 001acTH «EcTecTBEeHHO-HAYYHBIE PEAMETHD.

OOmree YMCIO YacoB, OTBEACHHBIX JUISI M3YYCHHS] XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obrmiero oopazoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gyac B Hezeno).



COILEPKAHUE OBYYEHUSA
10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[Ipenmer opraHmyeckol XMMHH: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAYECHHUE B IOJYYECHUU
HOBBIX BEIIECTB U MaTepualioB. Teopusa CTpOeHUsI Opranndeckux coenuHenud A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (POPMYJIBI OPraHUYECKUX BemiecTB. ['omomorus, u3oMepus.
XHUMHYECKas CBA3b B OPTaHUYECKUX COEAMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccu(pukanuu OpraHMYECKUX BemiecTB. HomeHkiaTypa OpraHH4ecKux
COEIMHEHMH (cucTeMaTHYecKas) U TPUBUAIbHBIC HA3BAHUS BaKHEHIIMX IpeICTaBUTENEH KJIacCoB
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB UM HX IPEBPALICHUN: O3HAKOMIJIEHHE C
o0pa3liaMu OpPraHUYeCKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIECKYI
OpPraHMYECKUX BEIECTB, HAOJIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPTraHUYECKUX BELIECTB IIPU HarpeBaHUU (IUIaBICHUE, OOYTIIMBAaHHUE U TOPEHHE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TIOMOJIOTHMYECKMH psA. Meran W 3TaH — MpoCTeulne
MIPEJICTAaBUTENN ANKAHOB: (pU3NYECKHe U XUMUYECKHUE CBOMCTBA (peaKIMK 3aMEeUICHUS U TOPEHHUS),
HAax0KJICHHE B IIPUPOJIE, IOJIyUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUH psAL. DTUIEH U NPOINUJIEH — MpOCTeHIne
MIPEJICTAaBUTENN QJIKEHOB: (PU3MUECKUEe M XMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJTMMEPHU3alliu ), IOJIyYeHHE U PUMEHEHUE.

Ankanuensl: OyraameH-1,3 u MermiOyranueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKUE
cBoiicTBa (peakius noiauMmepusanuu). [lonydeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM psall. ALETHIIEH — IPOCTEHUIIHIA
MIPEJICTaBUTENb AlKMHOB: COCTaB, CTpOeHHE, (U3MYECKMe U XHMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUs, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, (u3MUECKHME U XUMHUYECKHE CBOICTBa (peakiuuu
TaJIOTEHUPOBAHNSA W HUTPOBaHUs), IOJY4YEHHE W NpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuieckue C80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUL), NoJyYeHue U
npumenenue.  TOKCHYHOCTb  apeHOB. I'eHeTHdeckas CBA3b  MEXIYy  YINIEBOAOPOAAMH,
MIPUHAUISKALIMMHI K pa3IMYHBbIM KJlaccam.

[IpupoaHble UCTOYHHMKHU YTIIEBOJAOPOJOB. IIpuponHblii ra3 v momyTHble HETSHBIE Ta3bl.
Hed1s 1 e€ mpoucxoxaenne. CrnocoObl nepepaboTKu He(PTU: MeperoHKa, KpeKUHr (TepMUYECK Ui,
KaTaJuTHYeCKuil), nuponu3. [IpoaykTsl nepepaboTku HEPTH, UX PUMEHEHHE B MPOMBIIIIEHHOCTH
1 B ObITy. KaMeHHBIH yTroib U MPOAYKTHI €0 MepepadoTKH.

DKClepUMEHTAJIbHbIE METOJbl HM3Y4YEHMsI BEIIECTB M MX MPEBPALEHUI: O03HAKOMIIEHHE C
oOpa3iamMu TIacTMacc, KaydykoB W pe3uHbl, Koiekiuu «Hedtb» u «Yrompy, MoaenupoBaHue
MOJIEKYJT YTII€BOIOPOIOB U raJIOT€HONPOU3BOIHBIX, IPOBEACHNE NPAKTUYECKON paboThl: MOTyYeHHE
STWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérneble 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOJHOTO
BELIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OJJTHOTO U3 MCXOJIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenvHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTPOEHHUE, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU METajllaMd, TalloT€HOBOJIOPOJAMHU, TOPEHHE),
IpuMeHeHne. BogopoiHble CBsI3U MEX 1y MOJIEKYJIaMH CIIUPTOB. J[eficTBUE METaHOIA U 3TaHOJIA Ha
OpraHu3M YeJIOBEKa.




MHOroaTOMHBIE CIIUPTHI. DTHUJICHTIMKOIb U TIIULEPUH: CTPOSHHE, PU3NUECKUE U XUMHUUECKUE
CBOMCTBA (B3aMMOJIEHCTBHE CO LIEJIOYHBIMU METAJUIAMH, KAU€CTBEHHAs! PEaKLis Ha MHOI0aTOMHbIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenre raunepyuHa u 3TUIICHTJIUKOJIA.

®deHoul: CTpOeHHE MOJIEKYJIbl, GU3NYECKHEe U XUMUYecKue cBoicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue peHoma.

Anbnerupl U kemonwl. DopManbaeru, aleTanbIerui: CTpoeHne, Gu3n4eckue U XuMU4ecKue
CBOMCTBa (peaklMH OKHUCICHHS U BOCCTAHOBJICHHS, KAUECTBEHHbIC PEAKIHMH), MOIy4YEeHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHas M YKCYCHasi KHCJOTBI:
CTpoeHue, pU3NYecKue U XMMHUUYECKHe CBOMCTBA (CBOICTBa, oOImIMe JUIs Kilacca KUCIOT, peaKius
TepuUKaAMK), TMOodydyeHHue | npuMeHeHne. CTeapuHOBass U OJEUHOBAas KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICIIMX KAPOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOlIEe ACHCTBUE.

Crnoxsble 3(Upbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cioxHbIX 3(QUpPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupos. buosornueckas posib KUPOB.

VYraeBopl: cocTaB, Kiaccu(uKauus yrieBofoB (MOHO-, IW- U Mojucaxapuibl). [roko3a —
MPOCTEUIINIA MOHOCAaXapHua: OCOOECHHOCTH CTPOCHHUS MOJICKYINbI, (U3NYECKHE M XUMHUYECKHE
cBolcTBa (B3auMojeiicTBue ¢ ruapokcuoMm Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHPOJE, MPUMEHEHHE,
6uosiornueckas posb. otocunres. PpyKkTo3a Kak H30Mep IITHOKO3bI.

Kpaxman u nemono3a kak npupojHble nmoiumepbl. CTpoeHHe Kpaxmajia M LEJUIIOJIO03BL.
dusnueckue U XMMUYECKHUE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs PeaKLUs C HOJIOM).

OKClEpUMEHTAJIbHBIE METO/bl HW3YYEHHs BELIECTB M MUX IMPEBPALLEHUI: NpPOBEACHUE,
HaOJI0ICHNE U ONMCAaHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHE »dTaHojda okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammogerictBue TiMIepuHa ¢ ruapokcuaoM meau(ll)), ampnerugoB (OKHCIEHHWE aMMHAYHBIM
pactBopoM okcunaa cepedpa(l) u rugpoxkcunom menu(ll), B3aumoneiicTBue kKpaxmaina ¢ HOIOM),
IIPOBE/ICHUE NMPAKTHUECKONW pabOThl: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérneble 3anaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA HCXOAHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3zoTcoiepkaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIOTH! Kak aM(pOTepHble OpraHudeckue coequHeHus. Puzndeckue U XUMHUUECKUe
CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe MMIKHA). brojgornuyeckoe 3HaueHne aMMHOKUCIOT. [lenTupl.

benkn kak HpUpPOAHBIE BBHICOKOMOJIEKYJISIPHBIE CO€NMHEHHMA. llepBuuHas, BTOpHUYHAs H
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€JIKOB: TUIPOJIM3, JeHATypalus,
KayeCTBEHHbIE pEeaKMU Ha OEJIKH.

DKClepUMEHTAJIbHbIE METOAbl M3YYEHHs BEIIECTB W HX IMpPEBpaIlCHU: HaONIoJeHHE U
OIMCaHME JIEMOHCTPALMOHHBIX ONBITOB: J€HATypalusi OEJIKOB MPU HArpeBaHHUM, IBETHBIE pPEaKIUU
O€JKOB.

BbicokomosekyIsipHbIe COeJUHEHHSA

OCHOBHbIE TOHSATUS XHUMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NIOJUMEPU3ALINH, CPEIHAS MOJIEKYIsApHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3alNs U OJUKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALIEHUI: O3HAKOMIIEHUE C
oOpa3amMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

Me:xnpeamMeTHbIE CBS3H.



Peanuzanus MEXNpEeAMETHBIX CBA3€H NpU U3ydyeHUM opraHuyeckol xumuu B 10 kiacce
OCYILECTBIISICTCS YePE3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHMH, TaK ¥ TIOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1u11e ecTeCTBEHHO-HAayUHbIE MTOHITHSA: SIBJICHUE, HAYYHBIH (aKkT, TMIIOTE3a, 3aKOH, TEOpHs,
aHamu3, CUHTE3, Kiaccu(ukauus, MEePUOAUYHOCTh, HAONIOJEHUE, HW3MEpEHHE, HKCIEPHUMEHT,
MOJIEJIUPOBaHUE.

@dusuka: MaTepus, SHEprus, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, JHEPreTUYECKUN ypOBEHb,
BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3MUYECKHE BEIMUYUHBI U €AMHUIBI UX
U3MEPEHUS.

buonorus: xierka, opraHusM, Ouocgepa, oOMEH BeLIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOonorusa: NMUIIEBbIE IPOMYKTHI, OCHOBBI PAallMOHAJIBHOIO IHMTAHMS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpenapaThl, MaTepUalbl U3 MCKYCCTBCHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH d7IeMeHT. AToM. Snpo aTtoma, H30TONBL.  DJEKTPOHHAs  00O0JOYKa.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- snementsl. OCOOCHHOCTH
pacnpesiesieHuss IEKTPOHOB 0 OpOMTANsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX IMEPHOIOB.
DneKTpoHHas KOH(UTypalus aTOMOB.

[lepnonnueckuin 3akoH u Ilepmommueckas cucrema XuMuuyeckux a3yeMmeHtros [l M.
Menpeneesa. CBs3b NEpUOANYECKOrO 3aKOHA U [lepnonnyeckoil CUCTEMBI XUMUYECKHUX JJIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX BELIECTB 110 IpyIIam U
nepuogam. 3HaueHUe NEPUOINYECKOr0 3aKOHa B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBs3b. Buabpl XHMMHYeCKOHl CBs3M (KOBaJEHTHAs
HEeNoJisipHasi W TOJsSIpHAas, HWOHHAs, MeTaliMdeckas). MexaHu3Mbl 00pa3oBaHHUSl KOBaJEHTHOM
XUMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKLEeNTOpHBINH). BonoponHas cBs3b. BaeHTHOCTb.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. TUNBl KPUCTAIMYECKMX PpEHETOK. 3aBUCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAIIIMYECKON PEIIETKH.

[lonsTHe 0 AucnepcHBIX cucTeMax. VMICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B pacTBOPE.

Krnaccudukanus Heoprannueckux coequHeHuil. HomeHknatypa HeopraHM4ecKHX BEIIECTB.
I'enernyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAIEKAIIMX K PA3IMYHBIM KJIaccaM.

Xumunyeckass peaknus. Krnaccudukanus XUMHUECKUX pPEaKIUl B HEOPraHUYECKOM W
OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuy, €€ 3aBUCHUMOCTb OT pa3lIU4HbIX (akTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecHe. PaKTOPBI, BIMSIOLINE HA COCTOSTHAE XUMHYECKOT0 paBHOBecus. [IprHImn
Jle larense.

OnektponuTrueckas aucconuanus. CuibHble W ciabble AMeKTpodauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHas, IIEIOYHAs.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepUMEHTAIbHbIE METO/Ibl H3yUEeHHUs BEIIECTB U X MPEBPALLCHUI: IEMOHCTPAIHs TaOJIHIL
«ITepuoanyeckas cucrema xumudeckux syemeHToB J[. M. MennaeneeBa», uzydeHwe MoOJEneH
KPUCTAJUIMYECKUX PEIIETOK, HaONIOJCHUEe W OINUCAaHHE IEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX
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OTIBITOB (pa3loKEeHUE TMEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTallM3aToOpa, OMPEICIICHHUE CPEIbl
pPacTBOpPOB BEUIECTB C IMOMOLIBI0 YHHUBEPCAJIHLHOTO HWHAMKATOpa, PEaKkIMH HOHHOTO OOMeEHa),
MPOBEICHUE TPAKTUYECKON paboThl «BiusHue pazauuHbBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkLum».

Pacuérnpie 3amaun.

Pacuérel o ypaBHEHUSAM XMMHYECKUX PEAKLH, B TOM UYHCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeraiisl. [Tosnoxenne Hemerauios B [lepuoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa u 0COOEHHOCTH CTPOEHHs aTOMOB. PU3NYECKUE CBONCTBA HEMETAIIIOB. AJIJIOTPOIHUS
HEMETAIJIOB (Ha IpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETalioB (TajoreHoB, cepbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHs1) U UX COCAMHEHUM (OKCHJIOB, KHCIOPOICOAEPKAIIMX KHUCIOT, BOJOPOIHBIX
COCIMHCHHM ).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUMN.

Mertaubl. [lonoxenue metauioB B [lepuonuueckoit cucteMe xumMudeckux anementos 1. U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O0O0JIOYEK aToOMOB MeTayioB. OO1me
¢dusnueckue cBoiictBa MeTayuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKHH psl HaNpsKEHUi
METAJIOB.

XHWMHYECKHE CBOWCTBA BAKHECHUIIINX METAJIOB (HATPHM, KaJTui, KaJIbIMI, MAarHUH, A TFOMUHHM,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCITUHECHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIBHBIE METO/IbI U3YUYEHHUS BEIIECTB M UX MPEBpAIICHUIN: H3YUCHHUE KOJUICKIIUU
«MeTamisl U CIIaBbl», 00pa3l0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HAOI0IeHUE
U OIKCAaHUE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX ONBITOB (B3aMMOCHCTBHE THUIPOKCHUIA
QTIOMHUHHUS C PACTBOPAMH KUCIIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIMK HA KATUOHBI METAJUIOB).

Pacuérnpie 3amaymn.

Pacuétel Macchl BemiecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) MPOYKTOB PEAKIINH, €CITU OJJHO U3 BELIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJIOTMYECKOM, SHEPreTHYeCKOH M MHUIIEeBON 0e30MacHOCTH,
pa3BuTHU MeauUMHBL. [[OHSITHE 0 HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUMN.

[IpencraBienust 00 00X HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHS BaKHEUIINX
BEIIECTB.

YenoBek B MUpE BEIIECTB M MaTEpPUAlOB: BAKHEHIIME CTPOUTEIBHBIE MaTepUallbl,
KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepHalibl [Js SJIECKTPOHUKH,
HaHOMAaTepHallbl, OpraHUYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XUMUA ¥ 3I0POBBE YEIIOBEKA: MMPaBUiia UCIOJIb30BAHUS JICKAPCTBEHHBIX MPENAPATOB, TPAaBHIIA
0€30MMacHOTO UCIIOIB30BAHMS MPENapaToOB OBITOBOM XUMUU B TTIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSI3eH MPU U3Y4EHUU OOIIel M HeoOpraHuuecKoi xumuu B 11
KJIacCe OCYIIECTBISECTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
TOHATHUH, ABJISIIOIMXCA CUCTEMHBIMHU JUJIL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHSATUS: HaydHBIA (paKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAJHU3,
CUHTE3, Kiaccu(uKamus, TMepPHOJUYHOCTh, HAONIOJEHUE, OKCIEPUMEHT, MOJCIUPOBaHUE,
W3MEpEHHUE, SIBJICHUE.

@dusuka: marepus, JHEpPrus, macca, aToM, 3JIEKTPOH, INPOTOH, HEUTPOH, HMOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIa, DHEPTETHUYECKUH YpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIMIMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbD.



buonorus: kierka, opranusm, IKocUcTeMa, dbuocdepa, MaKpo- ¥ MUKPOIIIEMEHTHI, BATAMUHEI,
0OMEH BEIIIECTB B OpraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XxuMu4eckasi MPOMBIIIICHHOCTh, METAJUTYyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaloB, CEeNTbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIeBAs MIPOMBIIIIJICHHOCTb,
(bapmalieBTHYECKask MPOMBIIUIEHHOCTb, IPOM3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTEPHAIIOB, dJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[VNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHWU HA

BFA30BOM YPOBHE CPEJIHET'O OBIIIETO OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yJaIOIIUMUCS TPOTPAMM
cpenHero oobmero oOpa3oBaHHs (JIMYHOCTHBIM, METAlpeIMETHBIM M MpeaMeTHbIM). Haydno-
METOAMYECKON OCHOBOH 17151 pa3pabOTKH MIIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS IPOTPAMM CPETHET0
o0u1ero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B CcOOTBEeTCTBUM C CHCTEMHO-JESATEIBHOCTHBIM TOIXOJOM B CTPYKTYpe JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» HA YPOBHE CPEAHEro 001Iero o0pa3oBaHusl BbIACICHBI
CJIEYIOILIHE COCTABIISIONINE!

OCO3HaHHE OOYYAIOIIUMHUCA POCCHMCKONW TpakJAaHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOIIPEICIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

I[EeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHHWN JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIMMHU LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHuS;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTHUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH
KU3HCHHBIC TUTAHEI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MTPeAMeTa « XUMHUSD TOCTUTAIOTCS B €IMHCTBE YUYECOHOH U
BOCIIUTATEILHOW JIEATEIIBHOCTH B COOTBETCTBHHM C T'yMaHHUCTUYCCKHUMH, COIUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€aJlaMUd POCCHICKOTO TPa)KIaHCKOro OOIIecTBa,
MPUHATBIMH B OOIECTBE HOPMAMH W TIPAaBHJIAMH IOBEJCHHS, CIOCOOCTBYIOIIUMH IPOIIECcCaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYAIOIINXCS.

JIMIHOCTHBIE PE3YNIbTaThl OCBOCHUS MpeIMeTa «XHUMHUS» OTPaXaroT CHOPMUPOBAHHOCTH
OTIBITA MIO3HABATEIHLHON U MIPAKTHUECKOHN NeATeIbHOCTH 00yUYaIONUXCsl 110 pealn3aluu MPUHSATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUs OOYYAIOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX IPaB U OOS3aHHOCTCH, YBAKCHHS K
3aKOHY H MPaBOMOPSAKY;

MPEJICTABICHUSI O CONMAJIBHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JIEATEIHBHOCTH TPH CO3JaHUH yYEOHBIX TPOCKTOB,
pelieHnr yueOHbBIX U MO3HABATENIbHBIX 33/1a4, BEITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh ¥ PUHUMATh MOTHBBI, HAMEPCHHSI, JIOTHKY ¥ apTYMEHTBI IPYTHX TPH
aHaJlM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMA

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEUI0 OTEYECTBEHHON XHUMHH;

YBaXKCHHSI K MTPOIIECCY TBOPYECTBA B 00JIACTH TCOPHH M MPAKTUYECKOTO TIPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKH €CTh PEe3yIbTaT JIUTEIbHBIX HAOMIOACHUN, KPOTIOTIIMBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U TPAKTHKOB;



WHTEpeca U MO3HABATEIHLHBIX MOTHBOB B MOJIYYCHHUU U TMOCICIYIONIEM aHan3e HHPOpMAaIiH
0 MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CHUTYAIlUH, CBS3aHHBIE C XUMUYECCKUMH SIBIICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

FOTOBHOCTH OLIEHUBAaTh CBOE IOBEACHUE W TOCTYNKHA CBOHUX TOBapUUIEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHMMAaHUS IIEHHOCTEeH 3J0pOBOro M Oe3omacHOro oOpa3za JKW3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOJTroIeHHsI TIPaBUIJI OE30TIaCHOTO OOpaIleHUs C BEIIECTBAMHU B OBITY, MOBCETHEBHON JKU3HU
U B TPYJOBOH IEATEIBHOCTH;

MMOHUMAHUS IIEHHOCTH TIPaBUJI WHIUBUIYAIBHOTO M KOJUICKTUBHOT'O O€30MacHOT0 TOBEACHUS
B CUTYALUX, YTPOXKAIOIINX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHUS TMOCIEACTBHM W HENPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS AIKOTOIIs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCJIEIOBATEIbCKOM  JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YaCTUE€ B PEUICHUM NPAKTUYECKUX 3334 COUUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUICCKOMY H3y4eHHUIO TPO(eCcCuii pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHUS K TPYLY, JIIOJSAM TPyAa U PE3YJbTAaTaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIYalIbHOM TpaeKTOpHH 0OpazoBaHus, Oydylie
npodeccun U peanm3anuyd COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0JI0rMYEeCKOro BOCTIUTAHUS:

HKOJIOTHUECKU IIeIeCO00Pa3HOT0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAHUS TJI00ANTBHOTO XapaKTepa IKOJIOTMYECKUX MPOOSIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUNH XUMHUU ISl PEIIEHUS BOIPOCOB
PalMOHAIBHOTO MPUPOAOTIOIb30BAHHUS;

AKTUBHOTO HEMIPUATHUS IEUCTBUM, IPUHOCAIIUX BPE OKPYKAOIIEH NPUPOAHOU Cpeae, yMEHUS
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUA U
MpeAOTBpALIATh UX;

HaJU4usl Pa3BUTOrO DKOJIOTMYECKOTO MBIIIJIEHUS, HSKOJOTUYECKOM KYJIbTYphI, OIBITA
JEATEIbHOCTH  SKOJIOTUYECKOW  HAmpaBI€HHOCTH, YMEHUS  PYKOBOJACTBOBAaTbCS HMHU B
MO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ 00IIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHeUM(UKN XUMUU KaK HAayKd, OCO3HaHHs €€ poilu B (HOpPMHPOBAHHU
paIMOHATBPHOTO HAYYHOTO MBIIIICHUS, CO3JAaHUM IETOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM
MHUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
npo0JieM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;
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yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHH MJII COBPEMEHHOW UMBUIM3AlUU: B €6
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW DPOJM B CO3JaHMM HOBOW 0a3bl MaTepHUabHOMN
KYJIBTYPBI, PEIICHUU TIOOAIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA — CBHIPHEBOMA,
SHEPreTHYECKOM, MUIIEBON U SKOJIOTHUECKON 0€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECIICUeHUN
YCIIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOHM TIPaMOTHOCTHU: IIOHUMaHUsA CYIIHOCTH METOJOB  IMO3HAHUA,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJMy4YaeMble 3HAHUS IS
aHaJln3a U OObSCHEHUS SBJICHUN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LEJIBI0
MIOJIyYEHUs JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIh30BaTh XUMUYECKIE 3HAHUSI JUISI PEIICHUs IPoOJieM B
peanbHBIX KU3HEHHBIX CUTYaLIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON JeATEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTHM K HEMpephIBHOMY OOpa30BaHMIO M caMo00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3ZHEHHBIMH MTOTPEOHOCTAMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHOHATbHON AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETrO
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBIE Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCIUILTUHAPHBIC
(MeXTpeIMeTHbIe) 00IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MUpPA U
crenu(puKy METOJOB IMO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsI, ABJICHHUE, TPOIIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H,
Teopus, UCCIIeJIOBaHNE, HAOIIOICHIE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YueOHBIC NEHCTBUS (MO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJISITUBHEIC),
obecneunBaromue GopmupoBanue (QyHKIUOHATBLHOM T'PAMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
o0OyJaromuxcs;

CIOCOOHOCTH oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE  MEXAUCIUIUIMHAPHBIE,
MUPOBO33PEHUECKHE 3HAHMS U YHUBEPCAIbHBIC yueOHbIC ACHCTBUS B TO3HABATEIHLHOM U COITUATBHOM
MpaKTHKE.

MeramnpeaMeTHbIE pe3yJabTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAJTbHBIMU  Y4€OHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JACHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOATENbHO  (OPMYIHPOBATh U  AKTYaJIU3UpPOBaTh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTIpENeNATh I1ENN JEITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIIONB30BaTh TPH OCBOCHHHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUSI — BBIACIATH
XapakTepHble MPU3HAKKM TMOHATHUM W  yCTaHABIMBAaTh MX B3aUMOCBS3b, MCHOJB30BaTh
COOTBETCTBYIOIIME MOHATHS 1151 OOBSICHEHHS OT/ICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

yCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXKTY NU3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIE, IeyKTUBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH BBIBOIBI H
3aKJIIOYEHUS;

MIPUMEHATHh B TPOIIECCE TMO3HAHUS, UCIOJIB3YeMble B XMUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMMBOJ) DJIEMEHTA,
xuMudeckas hopmysa, ypaBHEHHE XUMHUECKOU PEeaKIuu — IMPU PEIICHUN YIeOHBIX TO3HABATEIIbHBIX
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U TPAKTUYCCKUX 3a7ad, MPUMEHITh Ha3BaHHBIC MOJEIBHBIC MPEICTABICHUS MJI BBISBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4a€MbIX BEIECTB U XUMUUECKHUX PEAKIIHA.

2) 0a30BbIe HcCJIe0BaTeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUi;

dbopMynupoBaTh LENM W 3aJa4d  HCCICIOBAHUS, WCIOJNB30BATh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI IS
(hopMUPOBaHHS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIaJIETh HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHHUS YUYEHHYECKHX
JKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IMPOIECCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBaTh €ro pe3yiabTaT, (OpMynIHpoBaThb O0O0OOIIEHHWS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB KCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIA OTYET O MPOJETaHHOU
pabore;

MPUOOPETATh ONBIT YICHUYECKOUN UCCIIEI0BATEIBCKOM U MPOCKTHOM e TEIILHOCTH, IPOSIBIISITH
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOATEILHOMY MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB TO3HAHUSI.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCA B PA3TUYHBIX UCTOYHUKAX MH(OpMaIuu (HayqHO-TIOMYJISIpHAS JINTEpaTypa
XUMHUYECKOTO COJIEp>KaHus, CIpPaBOYHbIE TMoOcoOusi, pecypcel MHTepHera), aHaIM3UPOBATH
MH(OPMAIIHIO PA3IMIHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH €€ IOCTOBEPHOCTH
U HEMPOTHUBOPEUUBOCTE;

(dbopMyIIMpOBaTh 3alpoChl W TMPUMEHATh pa3IMYHBIC METOIBI TPU IOUCKE H O0TOOpe
uH(popMaluy, HeOOXOAUMOM /1JIsl BBIMOTHEHUS YUeOHBIX 33/1a4 ONpeAeaIEHHOrO TUTIA;

MPUOOPETaTh OMNBIT HCIIOJIB30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpATh ONTUMAIBHYIO (OPMY TPEICTABICHUS HHPOPMAIMH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

WCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA IMPU padbOTE ¢ XMMHUSCKON HH(POPMAIIHCH:
MPUMEHITh MEXKIpeAMETHbIE ((PU3NYeCKue W MaTeMaTHYeCKUE) 3HAKHM M CUMBOJIBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATIISITHOCTH.

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl B XOJ€ auajnora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh  HACH, (OPMYyIUpPOBATH CBOM TMPEIJIOKEHHUS OTHOCHTEIBHO  BBITIOJHEHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYNATh C TMPE3CHTAIMEH pe3ylIbTaTOB IMO3HABATEIHHOW JEATEIbHOCTH, MOJTYYSCHHBIX
CaMOCTOATENIbHO UM COBMECTHO CO CBEPCTHUKAMM MPHU BBIMOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOW palbOThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaiM3allid Y4eOHOTO
mpoekTa M (HOpPMYIHUPOBATh BBHIBOJIBI MO pe3yidbTaTaM NPOBEACHHBIX HUCCIECIOBAHUM MyTEM
COTJIaCOBAHUS MO3UIIMK B XOJ€ OOCYKIeHUS U 0OMEHa MHEHUSIMH.

OBiaeHne YHMBEPCAJIBLHBIMH PEryJsiTUBHBIMU 1€ CTBUSIMM:

CaMOCTOATENIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIIBHYIO JIESITEIBHOCTD,
ompezenss €€ eI W 3aJayd, KOHTPOJHUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeAJIaraeMblii aJTOPUTM JIEWCTBHI TIPH BBIMOJTHEHUH YYEOHBIX W HCCIIEIOBATEIHCKUX 3aj1ad,
BbIOMpaTh Hanbonee dPPEeKTUBHBIN COCOO WX PEIICHUs C YYETOM MOJTYYSHHs] HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYUIIECTBJISATH CAMOKOHTPOJIb CBOEH AESATENIHLHOCTH Ha OCHOBE CaMOAaHAJIM3a U CAMOOLIEHKH.

MNPEIMETHBIE PE3YJBTATHBI
10 KITIACC
[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckasi XUMHs OTPaXKaroT:
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c(hOpPMUPOBAHHOCTh TMPEICTABICHH O XMUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHbl MHUpA, POJIM XMMHUHU B MO3HAHUU SBJICHUHA NPUPOABI, B (OPMHUPOBAHUU MBILIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM s peleHUs
IPAKTUYECKUX 337ad M SKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHMS K CBOEMY 370pPOBBIO U
MIPUPOIHOM CPEJIE;

BJIQICHAE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOPask BKIKOYAET: OCHOBOIOIATAIOUINE TOHATHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJEKTPOHHAas 000J0YKa aroMa, MOJIEKYJa, BaJIEHTHOCTb,
JIEKTPOOTPHULIATEIbHOCT, XUMHUYECKast CBs3b, CTIpYKTypHas Qopmyna (pa3BépHyTas u
COKpaIéHHast), MoJib, MOJIIDHAs Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIA CKeNeT, (HYHKIIMOHAIbHAS
rpymna, paaukai, U30Mepusi, H30Mepbl, TOMOJIOTHYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO/
U a30TCOACPIKALIUE COCIUHEHUs, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUS ); TCOPUHU U 3aKOHBI (TeOpus CTpOeHHs opranndeckux seuiects A. M. bytnepoBa, 3akoH
COXPAHEHHUS MacChl BELLIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33pPEHUECKHE
3HAHMA, JIEKAUIMEe B OCHOBE IOHUMaHUS NPUYMHHOCTH M CHUCTEMHOCTH XMMHMYECKHX SIBICHMH,
(aKTOJIOTHUECKUE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJyY€HHUH W O€30MacHOM HCHOJIb30BAHUHU
BaXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NeATETbHOCTH YEIIOBEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISBIISITh XapaKTEPHBIC IPU3HAKU TMOHITHH, YCTAaHABINBAThH UX
B3aMMOCBA3b, HCIIOJB30BaTh COOTBETCTBYIOIIME IIOHATHSA INPU ONMCAHMM COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIlEHHON) (HOpMysl OpraHM4eCKUX BELIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUI, N3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BELIECTB UL
MJUTFOCTPALIMU MX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

Cc(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBAThb IMPHHAUICKHOCTb HM3YYEHHBIX OPraHUYECKUX
BEIIECTB [0 X COCTABY M CTPOSHUIO K ONPEACIEHHOMY KIIACCY/TPyIIe COSTUHEHUH (YTIIeBOIOPOIH,
KHUCJIOPOA M a30TCOJAEpKalllie COEJUHEHHUS, BBICOKOMOJIEKYIISpPHbIE COEIUHEHMS), AaBaTh WM
Ha3BaHUS 1o cuctemaruueckoir Homenkiatype (IUPAC), a Ttakke NpUBOAWUTH TpPUBUAIBHBIC
Ha3BaHUS OT/JCJIbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, NMPONWIEH, aleTHIEH, STUJICHIJIUKOIb,
rIIMUepuH, (eHos, (QopMalbIeruj, aneTaibJeruj, MypaBbUHAs KHCJIOTA, YKCYCHAasl KHCIIOTA,
OJIEMHOBAsl KMCIIOTA, CTeapUHOBAsl KUCIIOTA, TIII0K03a, (PPYyKTO3a, KpaxMal, HeJIrII03a, MIUIUH);

c(OPMUPOBAHHOCTb YMEHHUS ONpPENEISATh BUABl XUMHYECKOM CBA3M B OpPraHUYECKHX
COeIMHEHUSX (OJMHApHbIE U KPaTHBIE);

c(OPMUPOBAHHOCTb YMEHMSI MPUMEHSTHh IOJIOKEHUS TEOPHUH CTPOEHUS OpPraHuYeCcKUX
BemiectB A. M. BytnepoBa /i 0ObSCHEHMsI 3aBUCUMOCTH CBOWCTB BEILIECTB OT HUX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUsI MACCHI BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, PU3NUECKHUE U XUMUUYECKHE
CBOMCTBAa TUMHMYHBIX MPEACTaBUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, TPOIWIEH, aleTwieH, OyragueH-1,3, mermnOyraaueH-1,3, OGeH307, METaHOJ, 3TaHOIN,
STWIEHIJINKOJIb, TIUIEPUH, (EHOJI, aleTalbJeru]l, MypaBblHas M YKCYCHas KHMCIOTHI, TJIIOKO3a,
KpaxMas, LeJII03a, aMUHOYKCYCHasl KHMCJIO0Ta), WUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXIY
HUMHU YpaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUi C UCIOJb30BaHUEM CTPYKTYPHBIX
hopmyu;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO ChIpbs (HEDTH,
IPUPOJHBIN Ta3, yroib), CIOCOOBI MX INepepabOoTKM M MPAaKTUYECKOe NMPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIUYUCIEHHS M0 XUMUYECKUM YpPaBHEHUSIM (Macchl,
00BbEMa, KOIMYECTBA UCXOIHOTO BEIECTBA WJIM MPOIYKTa PEaKIUy 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IIPOYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BJIQJIETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHHU MIPU U3YYEHHUH BELECTB U XMMUYECKHX SIBJICHUH (HaOI0jeHuE,
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U3MEpeHue, HKCIEPUMEHT, MOJEIHPOBAHNE), UCIIONb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS VIS
NPUHATHUS PElIeHUl B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C BELIECTBAMH U HX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh IpaBWIa IOJIb30BaHHUS XMMHYECKOW MOCyaod u
nabopaTOpHBIM 000pPYJOBaHUEM, a TAK)Ke MpaBWiia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU MO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCT, YMEHHH IUIAHUPOBAaTh M BBINOJHATH XUMHUYECKHUH SKCIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, IMOJIyY€HUE JTUJICHA U U3YyUEHHUE ero
CBOWCTB, KQUECTBEHHBIC PEAKIIMH OPTaHUYECKUX BEUIECTB, JCHATYpalusi OCJIKOB MPH HAarpEBaHMHU,
L[BETHBIE PEaKuu OEJIKOB) B COOTBETCTBUHU C MPAaBUIIAMU TEXHUKU O€30MMACHOCTH MPU OOpaLICHUH C
BEIIECTBAMH U JIA0OpPaTOpPHBIM OOOPYAOBAaHHEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIIepUMeHTa B (hopMe 3aITUCH YPaBHEHHI COOTBETCTBYIOIIUX peakuid U GOpMYIHUPOBATH BHIBObI
Ha OCHOBE 3TUX PE3y/IbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HWH(MOpPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi HH(pOpManuu, UHTepHET U ApYyrux);

chOpPMUPOBAHHOCTh yYMEHUW COONIOJIaTh IMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHHS B OBITY U TPYIOBOH I€ATEIIEHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBBS U OKPY KaIOMIeH
MIPUPOJHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEWUCTBUS Ha YKUBbIE OPTaHU3MBI OMPEACTIEHHBIX
OpPTaHUYECKUX BElIecTB, MOHUMast cMbIich mokasatens [1JIK, mosicHATP Ha mpuMepax CcrocoObI
YMEHBILIEHUS ¥ MPEJOTBPAILEHUS UX BPEAHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

IUTs1 00YYAIOIINXCS C OTPAaHMYSHHBIMHI BO3MOKHOCTSIMHU 37I0POBBS: YMEHUE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUECKUX SBICHUII;

JUTSL CJICTIBIX W CIIA0OBHIANINX OOYJAIONIUXCS: YMEHHE UCIOIb30BaTh PElbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitng mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN: O XHMHYECKON COCTABIISIFOIICH ©CTECTBCHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUH MPHUPOABI, B (HOPMHUPOBAHUM MBIIUICHUS U
KyIbTyphl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOJAWMOW ISl  pElIeHHs
MPAKTUYECKUX 337ad M SKOJIOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHMS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CPEJIE;

BJIaJIEHHE CUCTEMON XMMHUYECKHX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIMOJIAraloIUe OHATHUS
(XMMHUYECKHUIl 2JIEMEHT, aToM, M30TOI, S-, P-, d- IEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00bEM, BaIEHTHOCTb, 3JIEKTPOOTPHUILIATEIILHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKast
CBsI3b (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPOAHAS), KPUCTAJUIMYECKAs PEIETKA, THITBI
XUMHUYECKHUX PEaKLuil, pacTBOP, JEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOTUTUYECKAs TUCCOLUALINS,
OKHCIIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKOH PEeaKIny, XUMUYECKOE PaBHOBECHE); TEOPUHU
U 3aKOHBI (TEOpUS IEKTPOIUTHUECKON TUCCOLMaluy, nepuoandeckuii 3akon J{. 1. Menneneesa,
3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHHS M TPEBPALICHUS SHEPTHH MPU XUMUYECKHX
PeaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIeXKAII[IE
B OCHOBE TIOHUMAHHS MPUYUHHOCTH W CUCTEMHOCTH XHMHYECKHX SBICHHUH, (pakromorndeckue
CBEIEHUSI O CBOWCTBaX, COCTaBe, MOJYYEHMH U O€30IaCHOM HCIOJIb30BaHUM BaKHEUIINX
HEOPTaHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON JCATEIHHOCTH YEITOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBISTH XapaKT€pPHbIC IPU3HAKU MOHATUH, YCTaHABINBATh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIIE TIOHSATHS TIPU ONMCAHWH HEOPTaHUYECKUX BEIISCTB
U MX MpEeBpaLICHUH;

Cc(OPMHPOBAHHOCTh YMEHHI WCIIOJE30BaTh XHMHUYECKYI0 CHMBOJIUKY JUISI COCTAaBJICHUS
(opMyJT BEIIECTB M YpaBHEHUI XUMHUYECKHX peakIHid, cucteMaTrnieckytro Homenkinarypy (IUPAC)
Y TpPUBHAIbHBIC HA3BaHHS OT/ACIHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHBIN Ta3, YIJIEKUCIBIA ras3,
aMMHMaK, TanéHas U3BeCTb, Heral€Has U3BECTb, MUThEBas COZA, MUPUT U JPYyTHE);
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c(hOPMUPOBAHHOCTh YMEHUH OIpPENesITh BAIIGHTHOCTh U CTCIICHb OKUCICHHUS XUMHYECKHX
AJIEMEHTOB B COECIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAs,
MeTaJuIM4ecKasi, BOJOpPOAHAs) B COCAUHEHHUSX, TUIl KPUCTALINYECKON PEMIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJsSpHas, HOHHAs, METaJUIM4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAATIC)KHOCTh HEOPraHMUECKUX BEIIECTB 110
X COCTaBy K OIpenelIEHHOMY KIAacCy/TPYIIEe COSAMHEHUU (IIPOCThIC BEIIECTBA — METAUIBI H
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUN PACKPBIBATh CMBICH Niepuoanueckoro 3akona JI. . Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTENbHYIO U POTHOCTUYECKYIO D YHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuonos Ilepuoandeckor cucteMbl xuMmudeckux sneMenToB JI. Y. Menpeneena,
UCIIOJB3Yysl MOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOUTAIHNY, «IHEPTETHUCCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX COCAMHEHUH IO MEpUOoaM U
rpynmaM [lepuoanueckoit cucteMsl XUMUYECKUX dIeMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKIAaTh CYIIIECTBOBAHUE T€HETUUECKOU CBSI3H
MEXJy HEOPraHMYECKMMHU BEUIECTBAMU C MOMOILBI YPAaBHEHUHU COOTBETCTBYIOLIUX XWMHUYECKHX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMUYECKHUE PEAKIHHU [0 Pa3IuYHbIM
MpU3HAKaM (YUCIIy U COCTaBY Pearupyromux BEIeCTB, TEIUNIOBOMY 3P PeKTy peakiuu, N3MEHEHUIO
CTETEeHEW OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YIaCTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTaBIISITh YPABHEHUS PEAKIUI Pa3IMIHBIX THIIOB, TIOJHBIC U
COKpalIEHHbIE YpaBHEHUS pEaKlnii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, TPH KOTOPBIX 3TH PEaKLIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI1 MPOBOJUTH PEAKIIMH, MOATBEPKAAIONINE KAUYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBaTh CYIIHOCTh OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBICHHUS AJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHSATH 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW pEeaKIuu OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIICHHSI XUMHUYECKOTO pAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeicTBus (npunuun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEepPH30BaTh XMMHUECKUE MPOIIECCHI, JIeKAIHe B OCHOBE
MPOMBIIIIJICHHOTO ~ TIOJIYYeHHUS CEPHOM KHCIOTBhI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
MpeacTaBieHU 00 OOIIMX Hay4YHBIX MPUHIUMNAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOUTH BHIYUCIECHUS C UCIIOJIb30BAHUEM MOHATHS «MacCOBast
JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWM Ta30B MPH XMUMHYECKUX PEAKIUAX, MACCHI
BelecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce UIH 00BEMY OJTHOTO 3
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO d(heKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHMSI
MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIpaBWiIa TOJIB30BAHUS XMMHYECKOM TOCYIO0W |
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBWiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OITBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBIMONHATH XUMHUYECKUW HKCIEPUMEHT
(paznoxeHne mepoKCHAa BOJIOPOa B MPUCYTCTBUM KaTaJlu3aTopa, OMPECIICHHE CPEebl PAaCTBOPOB
BEIIECTB C TIOMOIIBI0 YHHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3NIUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkIiny, peaKIIMi HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEeaKIMU Ha Cyib(ar-, kKapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTHOH aMMOHHS, PELIEHHWE HSKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
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«Mertamne» u «HemeTamib») B COOTBETCTBHHY C IIPaBUIIAMHU TEXHUKH 0€30MTaCHOCTH TP 00paIieHun
C BeIeCTBAaMH W Ja0OpPaTOPHBIM OOOPYAOBAaHHEM, MPEIACTABIATh PE3YJIbTATHl XUMHUYECKOTO
JKCIIEPUMEHTA B (hOpMeE 3aMUCH YPABHEHHI COOTBETCTBYIOIIUX peakiuil U GOpMyIHpOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3y/IbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HWH(MOPMAIIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBA MaCCOBOM KOMMYHHKANNUHU, IHTEpPHET U APYTHX);

cOPMHPOBAHHOCT, yMEHHUI COONMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIeco00pa3HOro
MOBEJICHHSI B OBITY U TPYIOBOH JICATEIILHOCTH B IIEJISIX COXPAHEHUS CBOCTO 3/I0POBBS U OKPYKaIOIIeH
MIPUPOJHON CpeNbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha YKUBBIC OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, TOHUMas cMbIci mokasarens [1/IK, moscHsATh Ha mpuMepax CIocoObl YMEHBIICHUS U
MPEIOTBPAIICHHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M UEIOBEKa,

IUTs1 00YYAIOIIMXCS C OTPAaHHYSHHBIMH BO3MOXXHOCTSIMHU 37I0POBBSI: YMCHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIIETIBIX W CIa0OBHISIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh Peibe(YHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anvcu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI Beero  Komrpompmbie  Tpakrieckue f)lgllg)fo(:;al;lgbﬂme
padoThbI padoTshI pecype
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XMMUM
11 [IpenMer oprannyeckoit Xumuu. Teopus CTpoeHUs 3 1
opranndeckux coeaquHeHni A. M. byrneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKaAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aTKaHEHBI, 6 1
AITKUHBI
2.3 ApomaTH4eCcKue yriaeBoA0pOIbl 2
24 [TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB U UX 3 1
nepepaboTka
Hroro no paznery 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJHHeHHs
3.1 Cruptet. @enon 3
3.2 Anpaeruasl. Kap6onoBbie kKucioThl. CiioxHBIE YDUPBI 7 1
3.3 YriieBos 3
Hroro no paszneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AmuHbl. AMUHOKHCIOTBL benku 3 1 ‘
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2
Hroro mo pazneny 2
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero  Komrpoasmpie  IIpaktideckue f)lgllg)fo(:;al;lgbﬂme
padoTbI padoThbI pecype
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMUH
Ctpoenue atomoB. [leproanueckuii 3aKoH U
11 [Iepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. 3
H. Meunneneena
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 1
2.2 Hewmerannnt 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2
Uroro no pazneny 17
Pasznea 3. Xumnd u :Knu3HbL
3.1 ‘ XUMHS U KHU3Hb 4
Wroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Jlj?n Tema ypoxa Beero KonTpoJbHbIe IIpakTuyeckue gg[?al;zi]::enbnme
padoThI padoThI pecypebi
1 IIpenMer opraHu4YeCcKO XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HAUEHUE
2 BxoaHoit KOHTpOJIb 1 1
Teopus crpoenus oprannueckux coequnenuii A.M. bytieposa,
3 ee OCHOBHbIE MosiokeHus. [IpencraBienue o kiaccupukanuu 1
opraHuyeckux BemiecTB. HoMeHkaTypa (cuctemaTuieckas) u
TPUBUAJIbHBIC HA3BAHUSI OPTAaHUYECKUX BELLIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUH Psif 1
5) MertaH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTUJEeH U NPONUIEH — MPOCTEHIINEe MPEICTaBUTENN AIKEHOB 1
8 HpaKTH?GCKaX pabota Ne 1. «IlomyueHue 3TusaeHa v U3y4eHue 1 1
€ro CBOWCTBY»
9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. [Tonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSII. 1
AlleTHIIEH — MPOCTEUIINN TPEACTaBUTENb AIIKUHOB
11 Beruncienus no ypaBHEHHUIO XUMHYECKON PEaKIIUH 1
12 Apensbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTD apeHOB 1
13 I'enernyeckas CBS3b YII€BOIOPOAOB, TPUHAJICKAIINX K 1
pa3IMYHbIM KJlaccaM
14 [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN a3 U 1
MOMyTHBIE HE(DTSAHBIE ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
15 [IpomeXyTOUHBINH KOHTPOJIb 1 1
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[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MIPUPOAHBIN a3 U

16 MONYTHBIE HE(TIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu .

17 [IpenensHbIe OJHOATOMHBIC CIIUPTHI: METAHOJ M STAHOIL. 1
BonoponHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIINKOIb U TIUICPHH 1

19 CDeHuonz CTPOCHUE MOJICKYJIbI, QU3NICCKHE U XUMHUECKHUE 1
CBOWCTBA, IPUMEHEHHE

20 Anpaerupl: GopMambACTU U alleTAIbIETH . ATICTOH 1

21 OIHOOCHOBHBIE TIPE/IeIIbHBIC KAPOOHOBBIC KUCIOTHI: MypaBbUHAS 1
U YKCYCHast

29 [IpaxTnueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM 1
KHUCIIOTBI

23 CreapuHOBasi ¥ OJICMHOBASI KUCJIOTHI, KaK MPEACTaBUTEIIN 1
BBICIINX KapOOHOBBIX KHCIIOT

24 MI:UIa KaK COJIM BBICIINX KaPOOHOBBIX KUCIIOT, X MOIOIIEEe 1
JeiicTBrE

o5 CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIIOT. 1
IMuaponus cinoxHbIX 23(hUpoB

26 XKupsbr: ruaponus, npuMeHeHne, ONOJIOTHYECKasi POJIb )KUPOB 1

97 VYraeBojpl: cocTaB, Kiaccupukanus. Baxueimume 1
MPEJCTaBUTENN: TIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxmai u nemirono3a kKak mpupoIHbIe TTOTUMEPHI 1

29 AMWHBI: METUJIAMUH U aHUJTUH 1

30 AMUHOKHCIIOTHI KaK aM(OTEPHBIE OPTaHUIECKNE COSTUHEHUS, NX 1
Ouosiornyeckoe 3HaueHue. Ilentuapt

31 benku kak mpupoiHbIe BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS 1

32 WToroBslii KOHTPOJIb 1

33 OCHOBHBIE TIOHSTHSI XUMHH BHICOKOMOJICKYIISIPHBIX COCTMHEHUH 1

34 OCHOBHBIE METOJIBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSTNHEHHIA. 1

HHaCTMaCCLI, Kay4yKH, BOJIOKHA
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Jl:;-)l'l Tema ypoka Beero KO;ITpOJIbHLIe H[%aRanecmae ggg;l;zl:;fe —
padoTshI padoTshI pecypeb
1 XUMHUYECKUH 37IeMEHT. ATOM. DJIEKTpOHHAasi KOH(PUTYpaIUs 1
aTOMOB
Bxonnoi kontpons. [lepuoanueckuii 3akon u [leprnoandeckas
2 crucrema XuMuudeckux aemeHToB /. . MenneneeBa, ux cBs3b C 1 1 TECT
COBPEMEHHOI TeOpUEH CTPOEHUsI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U
3 UX COEJIMHEHUH 10 IpynnaM U nepuoaam. 3HaueHue 1
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI XUMHUUYECKHX AnemeHToB J[. 1.
MeHieneeBa B pa3BUTUU HAyKU
4 CrtpoeHue BeliecTBa. XuMUYecKasi CBsI3b, €€ BUJIbl; MEXaHU3MBbI 1
o0pa3oBaHMs KOBAJIGHTHOM CBs3U. BomopoaHas cBs3b
5 BanenTtHoCTh. DnekTpooTpuiaTenbHOCTh. CTENEeHb OKUCIECHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS
6 ITonsiTve 0 nUCHIEpPCHBIX cucTeMax. MICTUHHBIE U KOJUIOUAHbBIE 1
pacTtBopbl. MaccoBast 10J1s1 BElleCTBa B pacTBOpE
Knaccugukanus u HoMeHKIIaTypa HEOPTraHUYECKUX COEAMHEHU.
7 ['eneTnyeckas CBS3b HEOPraHMUECKUX BEIIECTB, PA3JINYHBIX 1
KJIaCCOB
Knaccudukanus XuMrUuecKkux peakiivii B HeOpraHM4ecKoil u
8 OpPraHMYECKON XUMHUHU. 3aKOH COXPAHEHUsI MacChl BELIECTB; 3aKOH 1
COXPaHEHHUsI U IPEBPALLCHHS] SHEPTUHU MPU XUMHUECKUX PEAKIIHIX
9 Cxopoctb peakiuu. OOpaTrMble peakinu. XUMHUECKOoe 1
paBHOBECHE
10 [TpakTnueckas pa60Tzi No 1. «Bnusiare pa3nuyHbIX (pakTopoB Ha 1 1
CKOPOCTb XUMHUYECKOU pEaKLIUN»
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:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. ITonsarue o BOJOPOJHOM

11 noka3zarene (PH) pactBopa. Peakunu nonsoro oomena. ['maponus 1
OpPraHUYECKUX U HEOPTraHMUECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxLyy. [Tonsitue 06 1
JIEKTPOJIN3E PACINIaBOB U PAaCTBOPOB COJIEH

13 [IpoMexyTOUHBII KOHTPOJIb 1 TECT
Meraisl, ux nojoxenue B [lepuoandeckoit cucreMe XUMHYECKUX

14 anemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB. 1
OO6mue ¢pu3nyecKre CBOMCTBA METAIIOB

15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH psiJl HAPSKEHUI 1
METaJIJIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KAJIUH, 1
KaJIbIIMIA, MarHui, aTIOMAHANA) U UX COSTUHEHUIN

17 XHUMHYECKUE CBOMCTBA XpOMa, MEAN M MX COSAMHCHUI 1

18 XYMHYEeCKUE CBOWCTBA ITMHKA, JKeJie3a U UX COCTUHEHUIM 1

19 [TpakTiueckas paborta Ne 2. "Pemienue sxcriepuMeHTaIbHBIX 33124 1
o Teme «MeTtamib»"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreme

20 XUMHYeCKHX daeMeHTOoB /1. 1. MenaeneeBa 1 0COOCHHOCTH 1
CTPOCHHUSI aTOMOB

21 du3nyecKue CBOWCTBAa HEMETAIUIOB. AJTOTPOTHS HEMETAIIOB (Ha 1
npuMepe KUCIopoa, cepsl, pochopa u yriepoaa)

22 XMMHYECKHE CBOWCTBA IaJIOTEHOB, CEPBI U UX COETMHEHUN 1

23 XuMHYecKue CBOWCTBa a30Ta, (pocodpa u ux coeTuHEeHU I 1

24 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHHUN 1

25 [IprMeHeHrne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHUI 1
O000meHne 1 cucreMaTn3alis 3HaHnil o teMe «Hemertauiery.

26 Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIui U 1
TEPMOXUMHYECKUE PACUETHI

7 [TpakTudeckas padora Ne 3. «PenieHne sKCriepUMeHTaIbHBIX 3a/1a4 1

o teme "Hemeramisr'"»
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28 HToroBbiii KOHTPOJIb 1 TECT

29 Heopranuueckue u oprann4eckue KucyioTel. Heopranudeckue u 1
OpraHN4eCcKHe OCHOBAHUS

30 AmdoTepHble HEOPTaHUYECKUE U OPTraHUYECKHE COCAMHEHUSI. 1
['eHeTHUECKas CBSI3b HEOPTAHUYECKUX H OPIraHUYECKUX BEIIECTB

31 Poib xumuu B 00€CTiCUeHHH YKOJIOTHYECKOM, JHEPTETHUECKOW 1 1
NUIIEBOH O€30MaCHOCTH, Pa3BUTUU METUIIMHBI

30 [IpencraBnenus o6u OOIIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO 1
TIOJTyYCHHUSI BOKHEHIIIUX BEUICCTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1

34 XuUMHS ¥ 370POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O MTPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»;
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney

* Xumus, 11 kmace/ T'abpuensia O.C., O01ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
CKalicMapT

Poccuiickas snekTponHas mmkosa https://resh.edu.ru/

bubmmorexa [JOK
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