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MNOACHUTEJIbBHASA 3ATINCKA

[IporpaMma 1Mo XWMHH HAa YPOBHE CpEIHEro o0Imero oOpa3oBaHus paszpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Denepaumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON MPOTPaMMbl
cpennero ob6mero ooOpazoanuss (POII  COO), mnpencraBienHsix B DenepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konuenmuu mnpernonaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIolMX OCHOBHbIE 00pa30BaTeIbHbIE POTPaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpareruu
pasBuTus BocniuTaHus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3padOTKe MPOrpaMMbl 10 XUMHH, K OIPEACTICHUIO O0IIeH CTpaTeruu
00yd4eHUsl, BOCIIUTAHUS U Pa3BUTHS OOYYarOUIMXCSI CPEICTBAMH Y4EOHOTO Mpeamera <« XHMUs»
quist 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yUeHHs U TPeOOBAaHHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, TIOJIy4aeMO€ BBIIYCKHUKaMH  0011eo0pa3oBaTebHOM
OpraHM3aliK, SBISCTCS HEOTHEMJIEMOW 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIIYyXKHT
3aBEpUIAIONIMM JTallOM peau3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
IICHHOCTEH, MPUCYIIUX [IEIOCTHON CUCTEME XUMHYIECKOTO 00pa3oBaHusl. DTH IIEHHOCTH KacatoTCs
TIO3HAHMS 3aKOHOB MPHPOABI, (HOPMHUPOBAHHUS MUPOBO33PEHUS M OOIIEH KyIbTYphbl YelloBeKa, a
TaKKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M HPHUPOJHOW Cpere.
Peannsyercs xumuueckoe oOpa3oBaHMe OOYYAIOIIMXCS HA YPOBHE CpeAHEro oO0Iero
o0pa3oBaHUs CpelCcTBaMH yueOHOro mpeameTa « XHMHs», COJepKaHne U IOCTPOSHHE KOTOPOTro
OTIpeJIeTICHBl B TMPOrpaMMe M0 XWMHUH C Y4ETOM CIEeHU(HUKH HAyKH XUMHUH, €€ 3HAYCHUS B
NO3HAHWU TIPUPOJIBI U B MaTePHAJIBHON JKU3HH OOIIECTBA, a TAKKe C y4ETOM OOLIMX Ieneil u
NPUHINIOB, XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/JIaHUM HOBOHW 0a3bl MaTepHalibHON KyibTyphl. OHa BHOCHUT CBOW BKJIQJ B
(dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/ITaHUE IIEJIOCTHOTO TIPEICTABICHHS
00 OKpy’KaroleM MHUpe KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJIEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOTHEMIIEMOM
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUTHOTO TPYAa U KU3HH KaXKJIOTO
yieHa oOmiecTBa. CoBpeMeHHas XHMHS KaKk HayKa CO3WjaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HAalpaBJeHa Ha pelIeHHe MI00ATbHBIX TPOOIEeM YCTOMYHMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBbI
310POBBSI.

B coorBercTBMM C OOMMMHU LENSIMH M TPUHLUIAMH CPEIHEro 00IIero oOpa3oBaHMS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO



MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIOYEHHUS B JKU3Hb COILIMYMA,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitolMMHU npeaMeTa « X uMUs» SIBISIIOTCS 0a30Bble Kypchl — «Opranudeckast XUMHs
u «OO011as 1 HeoOpraHuyecKas XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0230BOI1 HAYKH: CHCTEMA 3HAHUH M0 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
o01elt XMMHUH) U opraHudeckoit xumuu. @opmMupoBaHue TaHHON CHCTEMbl 3HAHUM TTPU U3yYEHUN
npeaMera 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Oprannueckasi xumus» u «O01as 1 HeopraHudeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
yueOHOro Marepuaia M OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHU BEIECTBa
paccMaTpUBaKOTCSI HA YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JO
CJIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUHU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
NPECTaBICHUS O XUMHUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETUUYECKUH MaTepual Hu
(dakTosornuecKkrue CBEACHMs O BELIECTBAX U XMMHUYECKOHN peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O0y4arOIUMCS MPEIOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3Hau€HUE NEPUOJNYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX W METOJIOJIOTMYECKUX MO3HUIIHiA,
riy0xe TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmarouiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWIIUX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsercss B kKypcax 10 wm 11 kiaccoB ndieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIBHOM U
MPAKTUYECKON JEeSTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKECHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICTUBATh WH(POPMAIIUIO U MPUMEHSTH €€ NJIsl TIOTOJHEHUSI 3HAHUMN, peIeHus
MHTEJUIEKTYAJIbHBIX M KCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a7ad. B 1emom conep:kanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4JaromUXCsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX WICH, TAaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTb ITPUPOIHBIX SBIEHUN MYTEM DKCIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMHU (aKTaMH U TEOPETUUYECKUMH TMPEINOCHIITKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX TPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B nnane penienns 3a1ad BOCIIMTaHUS, PA3BUTHS ¥ COLMATN3ANNT 00yJarONIHXCs IPUHSATHIC
NpOrpaMMOil M0 XMMHH IOJAXOJIBI K OIPEACICHUIO COAEPXKAaHUS M TOCTPOCHHS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATBbHBIX YUEOHBIX NEHCTBUH, MMeromuX 0a3zoBoe



S3HAYCHUC [JIs1 Pa3JIMYHbBIX BHUIOB JACATCIBHOCTHU: PCHICHUA Hp06HeM, IIOMCKa, aHajlu3a H
00paboTkn wHMOpMAIUK, HEOOXOMAUMBIX JJIsi TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, TaK U
Ha YpPOBHE CpeHEro 0011ero o0pa3zoBaHus, PHU OMPEIEIICHUN COJIEPKATEIbHON XapaKTePUCTUKU
Hened HW3yd4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTHU TPAJULMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUYECKON I€ATEIbHOCTH YEJIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJABHBIMH IENIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBIsSIOTCS:

dbopMHUpPOBaHHE CHUCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEWIIEH COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU JICKAT KITFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHUE U IOHUMAHHE CYIIIHOCTU JOCTYIHBIX
00001IeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOPHEH WX pa3BUTHS U
CTaHOBJICHUS;

dbopMHUpOBaHHE UM PA3BUTHE TNPEICTABICHUN O HAYYHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS yYMEHUN OPHUEHTUPOBATHCS B MHPE
BEILIECTB U XUMUYECKUX ABICHUI, UMECIOLIMX MECTO B PUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM
JKU3HHU;

pa3BUTHE YMEHUW U CIIOCOOOB NEATEIILHOCTH, CBS3aHHBIX C HAOJIOJCHHEM M OOBICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MaCHOTO OOpAIeHHs C BEIIECTBAMH.

Hapsany ¢ stum, conxepxkaTelibHas XapakKTEPUCTHKA LIeJIeHd U 3a1a4 U3y4EeHMs IIpeaMeTa B
IIporpamMme 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAHa B COOTBETCTBUN C HOBBIMH ITPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B NpenolaBaHUM XUMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE COJIepKaHusl 00yUEeHMsI, OPUEHTUPOBAHHOMN
Ha MOATOTOBKY BBINYCKHUKa 00I1e00pa3oBaTelbHOM OpraHM3aluy, BIAACIOIIEro He HabopoM
3HaHUM, a (PYHKIHMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUSIMH aKTHBHOI'O
MIOJIyYEHUS 3HAHUW U IPUMEHEHHUS UX B PEATIBHOM KU3HU ULl PELICHUS ITPAKTUYECKUX 3aa4.

B cBf3M ¢ 3TUM Mpu H3yYEHUH MpeaMera «XUMHUsS» JOMUHHUPYIOIIEe 3HAaYeHUe
PUOOPETAIOT TaKUE 1eNU U 33/1a4H, KakK:

ajanTtanus o0yJyaronuxcs K yCJIOBUSAM TUHAMUYHO Pa3BUBAIOILErocs MUpa, GopMupoBaHUe
MHTEJJIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K camM0o00pa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TNPUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX XU3HEHHBIX CUTYalLHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIOUYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMUHBIX BUIOB JIESATEIBLHOCTH: pELIeHUs MpolieM,
MOWCKA, aHanmu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi TPUOOpPETEHHUs OIbITa
JESATEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XMMUH, a TAKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B



COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKa U aHaJn3a yueOHO! U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKY XUMHUYECKOTO
COJIepKaHuUs;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoek 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHH,
e€ BaXXHOW pOJIM B PEUICHUM TJIO00ANbHBIX MPOOJEM pPAIMOHATIBHOIO MPUPOAOIOIB30BAHNUS,
IIOTIOJIHEHUSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOJHOIO PAaBHOBECHUS, OCO3HAHMS
HE00X0IUMOCTH OEpPEKHOr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUS
OTBITA UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM ISl PUHATHUSI TPAMOTHBIX PELICHUN B CUTYalUSsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B yuebHoMm mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «Xumus» 06a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO1ee 4nCIO YacoB, OTBEACHHBIX JJI M3y4EHHUS XMMHUU, Ha 0a30BOM YPOBHE CPETHETO
obmrero oopazoBanus, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B HezemO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHudeckodl XuMuU: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, e€ ocHOBHbIE MONOKeHUs. CTPYKTypHBIE (OPMYNBI OpPraHMYECKHX BEILECTB.
['omomnorus, nzomepus. XuUMHUYECKas CBSI3b B OPraHMYECKUX COEOUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBSI3H.

HpeI[CTaBJ'ICHI/IC ) KJIaCCI/I(I)I/IKaLII/II/I OpTraHU4YCCKUX BCHICCTB. HOMCHKJ'IaTypa OpTaHUYCCKUX
COE€IUHEHMI (CI/ICTCMaTI/I‘-ICCKa}I) U TPpUBUAJILHBIC HA3BAHU A BaKHEUIITNX HpCHCTaBHTCHCﬁ KJI1aCCOB
OpTraHN4YCCKUX BECIICCTB.

OKCIIepUMEHTAJIbHBIC METOAbLI M3YUCHHUS BEIISCTB M MX NIPEBPAIICHHUI: 03HAKOMJICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUalaMHW Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OPraHWYECKHUX BEIIECTB, HAONIOJCHHE W OMNHCAHHWE JCMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjieHUe, OOyTiIMBaHUE U TOPEHHE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUM psiA. MeTaH W 3TaH — MOpOCTEUIIHe
MPEJICTAaBUTENN AJTKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMCTBA (peaKIny 3aMEIICHUs U TOPEHUS),
HaxO0JXKJICHHE B MPUPO/JIC, TIOJYICHHUE U IIPUMCHCHHE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PA. OTHIICH U IMPOIWJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘ICCKI/Ie N XUMHYECKHE CBOMCTBaA (peaKLII/II/I ruaApupoBaHusd,
TaJIOrCHUpPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: OyraaueH-1,3 m metunOyraaueH-1,3: CTpoeHHE, BaXKHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
IPOCTEHIINN NPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M TpPUMEHEHUe. 1071yon. cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOJaMHU,
MIPUHAJISKALNTIMHI K Pa3IMYHBIM KJIaccaMm.

[TpuposiHblE UCTOUYHUKU YTIIEBOAOPOAOB. [IpupoaHbIid Ta3 U MOMYyTHbIE HEPTSIHBIE Ta3bl.
Hed1b n e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtaauThuueckuit), muponu3. Ilpogykrel mnepepa®oTku  HepTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib 1 MPOYKTHI €ro NepepadoTKH.

OKCIIEPUMEHTAIbHbIE METO/bl M3YUYEHHUs BELIECTB U UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJIy4YEHHUE 3TUJICHA U N3YYEHHE €r0 CBOMCTB.

Pacuérhbie 3a1a4u.

Brunciaenus mno YpaBHCHHIO XUMHYECKOMN pCakuuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HNCXOJHOT'O BEHIECTBA UJIU MMPOJAYKTA PEAKIINU 11O U3BECTHBIM MacCcCe, O6T)éMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB peaKuI/m).

Kuciiopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHEe WU
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3u MeXAy MOJIEKyJaMHu cupToB. JleficTBre MeTaHoIa U 3TaHoIIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTUIICHIIMKOJIb H TJIMLOCPHUH: CTPOCHHC, (1)I/I3I/I‘-IGCKI/IC u
XUMHYCECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CO IICJIOYHBIMHU METAIJIaMH, KAUECCTBCHHAA PCaKIHA HA



MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3M uenoBeka. lIpuMeHeHue rinuepuHa u
STUJICHIJIUKOJIA.

deHout: cTpOoCHHE MOJICKYJIbI, (GU3MUYECKUE U XUMHYECKUE CBOCTBA. TOKCHUHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpaerunpl U Kemownvl. DoOpMaNbIETH, aleTAIbISTHI. CTPOeHUE, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA (pEakIMM OKHUCIIEHUS U BOCCTAHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
MOJIyYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
stepudukanuu), mnoiyueHue U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX
MOIOLIEE ICHCTBHE.

Crnoxnble 3¢Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX F(PHUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHnne )xupoB. buosnornyeckas poJib )KUPOB.

VYrieBonsl: cocTaB, KiaccupUKanus yriaieBoaoB (MOHO-, 1~ U Moymcaxapusl). I'mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoierictBue ¢ ruipokcuaoM meau(1l), okucnenne aMmmuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMmepsl. CTpoeHue Kpaxmaia U LeJUTFOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THApoJn3, KaueCTBEHHAs peaKlus ¢ HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALlEHUH: NpOBEIEHUE,
HaOJIOIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcujaoM wmeau(ll)), MHOroaToMHbIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMUayvHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacCTBOPA YKCYCHOW KUCIIOTHI.

PacuérHble 3a/1a4un.

Boruncnenuss mo ypaBHEHUIO XHMHUYECKON peakmuu (Macchl, 00BEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO
W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

A30TcoaepKaIe OpraHndecKue CoeqMHEHUS.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHudecKrue coeAnHeHus. PU3NUecKre 1 XUMUIECKUE
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe TIHIKHA). bHojormdeckoe 3HaAYeHHE AMHHOKHCIIOT.
IlenTraer.

benku kak mpupojHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. [lepBuuHas, BTOpu4Has M
TpEeTUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIIPOJIU3, JEHATypaIlus,
KaueCTBCHHBIC PEaKINH Ha OCTKH.



DKCHEPUMEHTAIbHBIC METOJbl W3YYCHHUS BEIIECTB W WX IMPEBPANICHUN: HAOIIOJCHHE U
OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanusi OCIKOB MpPU HArpeBaHWH, I[BETHBIC
peakiuu OEIKOoB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METO/bl M3YUYEHHUs BELIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHUE C
o0Opa3iamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus mMexnpeaMeTHBIX CBSI3eH IpU U3yuyeHUHU opraHmdecko xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHATHH, Tak U
MIOHATUH, ABIIOIIMUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KIACCU(PUKALUSA, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HUSCKUE BEIIMYUHBI U CTUHUIIBI KX

HU3MCPCHUH.

buonorus: kinerka, opraHusM, O6uocdepa, OOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorus: MUIICBBIC ITPOAYKTBI, OCHOBbI pPAlMOHAJIBHOI'O IIUTAHUSA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU



XUMHYECKUW dJIeMeHT. AToMm. Slapo aroma, H30TOMBI. ODJEKTPOHHAs 000JOYKa.
DHepreTHyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- amemenTsl. OCOOCHHOCTH
pacrpesesieHus: SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX TEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

[lepuoanueckuii 3akon u Ilepumoguyeckas cucreMa XHUMUYECKUX diieMeHToB [l
N. MenpeneeBa. Csi3b INepuoanueckoro 3akoHa u Ilepmoanyeckoi CHUCTEMBbI XUMHUYECKUX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIISCTB
0 FPpyNIaM U nepuojaM. 3HaueHHe NePUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XumMuueckod CBSI3U (KOBaJieHTHAast
HENoJIsIpHasl U NOJspHas, MOHHAs, MeTajuindeckas). MexaHn3mbl 00pa30BaHUs KOBAJIEHTHOMU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAITMYECKON PEIIETKH.

[ToHsATHE O AMCIIEPCHBIX cUCTeMax. MICTHHHBIC M KOJUIOUIHBIC pacTBOPBI. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukaius Heopranndeckux coequHeHnii. HoMeHkiarypa HeOpraHm4ecKix BEIIeCTB.
['eHeTnyeckas CBS3b HEOPraHUMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCaM.

XuMuueckas peaKkuusi. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHquCKoﬁ u
OpFaHquCKOﬁ XUMHUHU. 3aKOH COXPAaHCHUS MACChI BCHICCTB, 3dKOH COXPAHCHHUA U NPCBpALICHUSA
OHECPTHHU IMPU XUMHUYCCKUX PCAKIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xnmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponuTnueckas auccouuanus. CunpHble U cialble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BEIECTB: KUCIasl, HEHTpalibHas, LIeTouHasl.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkuu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB W WX NPEBPAIICHHUN: JEMOHCTPALMS
tabmun «llepuonuueckass cucremMa xumudeckux snemeHtoB /. M. MenneneeBa», u3zyueHue
Mozeen KPUCTAJNINYECKUX PEIIETOK, HabmroaeHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCHIAa BOIOPOIa B
IPUCYTCTBUM  KaTaJIM3aTopa, ONPEACIEHUE Cpelbl PAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKM MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONH PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIInm.

PacuérHble 3a1a4un.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.



Heopranuveckasi xumus

Hewmerannst. [lonoxenue nemeramnos B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOEHHsS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETANIOB (TAJOT€HOB, cephl, a3ota, (ocdopa,
yriepoja ¥ KpeMHHsI) U UX COCTUHEHUH (OKCHIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxkenune meramnoB B [lepuoandeckoi cucteMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI0UYEK aToMOB MeTauioB. OOmue
¢usznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPSKECHUN
METaJIIOB.

XUMHYECKHUE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHM, Kaluid, KalblMid, MarHuu,
QTFOMHUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKC.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI M3YYUYCHHSA BCHICCTB W HUX HDeBDaHIeHHfII HU3YUCHHUC
KOJUICKIMH «MeTaJulbl U CIUIaBbl», 00pa3I[0B HEMETAILIOB, PEIICHUE YKCIIEPUMEHTAILHBIX 33134,
HAOJIIO/ICHUE W OINKMCAHWE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUAPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIoB).

PacuérHbie 3a1a4n.

Pacuérsl Mmacchl BemecTBa miM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMud 1 )KU3Hb

Ponp xumuu B 0o0ecrieueHUH 3KOJIOrMYECKON, SHEPreTHYECKON U MUIIEBON 0e30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITIAX IIPOMBIIIJIICHHOI'O IMMOJTYYCHH A BaKHEHIITIX
BE€IICCTB.

YemoBek B MHpE BEIIECTB M MaTEPHAIOB: BAKHEHMIIME CTPOUTEIBHBIE MaTEpHAaIbI,
KOHCTPYKIIMOHHBIE MaTEepHUallbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUaibl s DJJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcK1e U MUHEpPaIbHbIE y10OpEHUSI.

Xumus u 3J0pPOBEE UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB,
mpaBujia 0e30ImacHoro HCIIOJIBb30BaHMUA npernapaTroB OBITOBOI XUMHNHN

B [TIOBCEHEBHOU KU3HU.

MexxnpeaMeTHEIE CBA3H.




Peanuzarust MeXIpeIMETHBIX CBSA3EH NMPU U3YYCHHUH 00IIeH U HEOPraHUIeCKOW XUMUH B 11
KJIacCe OCYIIECTBISIETCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
u HOHHTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMH IJId OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCHU(pUKaIUs, MNEPUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusmka: marepus, dHEpPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperarHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYMHBI U €AWMHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, OSKOCHUCTCMA, 61/100(1)epa, MakKpo- U MHKPOIJICMCHTEI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHru3Me.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOJbI, IIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHonorus: Xumudeckas MNPOMBINIJICHHOCTDb, METAJUIYPTH, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC IMponu3BOACTBO, nUIicBasa MMPOMBIINIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKUX npceriaparTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarcepuaioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMbLI 110 XHMMHUU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ysbTaTaM OCBOCHUS OOYYarOIIMMUCS
IIpOrpaMM CpeaHero oOiero odpazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hayuno-meronnueckoii OCHOBOM i pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOSHUS
POTPaMM CPEIHETO O0IIET0 00pa30BaHUS SIBIISIETCS CHCTEMHO-ESITEITHHOCTHBIH ITOIX O/,

B cooTrBeTrcTBHE C CUCTEMHO-ACATCIbHOCTHBIM IIOAXOJAO0M B CTPYKTYPE JMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUA IIPEAMCETA «XUMHS» HA YPOBHE CPEAHETO O6IJ_ICFO O6pa30BaHI/IH BBIJICJICHBI

CICOAYIOUE COCTABIAIONIHNE:

OCO3HaHWE OOYYAIOIIUMUCS POCCHMCKON TPa)kKTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIN4Ynue MOTHBAITUU K O6y‘-ICHI/II-O;

L[eJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX
[IEHHOCTE! M UCTOPHUECKUX TPATUIUN 0a30BOM HAYKHU XUMUU;



TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsl PYKOBOACTBOBATHCS B CBOCH IESTEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH IEIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUC NPaBOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH ncim u
CTPOUTDH KU3HCHHBIC I1JIaHbI.

JIMuHOCTHBIE PE3YNbTAaThl OCBOECHUS IIpeaMeTa « XMMUS» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCIIMUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U HJEaJaMHU POCCUICKOrO TI'pa)<IaHCKOro OOILEecTBa,
NOPUHATHIME B OOIIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHHS, CIOCOOCTBYIOIIMMHU IpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0yUarOIIUXCSl.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHHS MpEAMETa «XHUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MIPAKTUUECKON IeATETbHOCTH 00YyUaIOIIUXCsl IO peaIn3aliy MPUHATHIX
B OOIIIECTBE IICHHOCTCH, B TOM UKCJIC B YACTH:

1) rpa:kmaHCKOro BOCIIMTAHMS

OCO3HaHUA O0YYaAIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

NpCACTaBJICHHA O COLHUAJIBHBIX HOpMAax H IIpaBUJIdX MCKINYHOCTHBIX OTHOIIICGHUM B
KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6H]':>IX ITPOCKTOB,
pPeIICHUN y‘I€6HI>IX W ITO3HABATCJIbHBIX 3a7a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
IpY aHaJIN3€ pa3IMyHbIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

[IEHHOCTHOTO OTHOIIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHH;

YBaXXCHUA K HNPOHCCCY TBOPUCCTBA B obyactu TCOpHUU W MNPAKTUYCCKOTrO MNPUMCHCHUSA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHKCHHUA HAYKH €CTb PE3YJIbTAaT JJIHNTCIBbHBIX Ha6J'II-O)IeHI/II\/II,

KPOMOTJIUBLIX OKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOAHHOI'O TPpYyJda y‘IéHLIX U MIPAKTUKOB;

HHTCpCCa W IMO3HABATCIIBHBIX MOTHUBOB B TMOJYUYCHHUHW W TMTOCICAYIOHNICM aHaJIU3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;
CIIOCOOHOCTH ~ OLIEHMBATh  CUTYallMM, CBA3aHHbIE C XUMHUYECKUMH  SIBICHHUSIMH,

U TMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJCHHE M TIOCTYIKH CBOMX TOBApHUIIEH C TO3UIHMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUMA ATUX TIOCTYITKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHUMaHUusA HGHHOCTGI\/’I 3A0POBOI0 H“ 0e301acHOTO 06pa3a KHN3HU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/ILIGCKOMY U IICUXHUYCCKOMY 310POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro OOpamieHHust ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOMN
YKU3HU U B TPYZLOBOM €A TENbHOCTH;

INOHUMAaHWA HNCHHOCTU IMpaBWJI HWHIUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3011acCHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHMsI IOCJIEACTBUI M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJKOIoJis,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOW JIeSTENbHOCTH,
OOLIECTBEHHO I10JIE3HOH, TBOPUECKOM U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHUYCCKHUX 3aJdaqd COIII/IaJILHOI;'I
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjacca, IJ_IKOJ'ILI);

HHTEpCCa K IMPAKTUYCCKOMY U3YUCHUIO HpO(I)eCCI/II\/’I pa3jinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC ITPUMCHCHU A TPCAMETHBIX 3HAHUU 110 XHUMMHU,

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHANBUYAIbHOM TPAeKTOPUH 00pa3oBaHus, Oyayiei
npodeccuu u peanusalnnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMH, MHTEPECOB U OTpeOHOCTeH 00111ecTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1ETIECO00PA3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MOHUMAaHHUS TJI00ATBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOSieM, BIUSHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUsA HeO6X0}II/IMOCTI/I UCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMHU IJI9 pCHICHUSA BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHMA,

AKTHUBHOTO HENPUATHS JCUCTBUM, NPHUHOCAIINX BpPEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHUHUMAEMbIX
JIEMCTBUM U NPENOTBPAILATh UX;

HaJIM4Yusg PasBUTOIO SKOJOTrMYECKOI'O MBIIIJICHUS, 9KOJIOTHYCCKOU KYJbTYPBI, OIIbITa
JIESTEILHOCTH  DKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUS PYKOBOACTBOBATHCA HWMH B



MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU MTPAKTUKU;

NOHMMaHMA CHeUU(UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
paLMOHAIBHOIO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LEJIOCTHOTO IPEICTABICHUS 00 OKPYyKaroLeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH WU
peneHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOXKJIEHHOCTH B 0OCOOOW 3HAYUMOCTH XHMMHUHU JUJII COBPEMEHHOM IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHOM POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€eCTeueHNH yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ I'paMOTHOCTHU: TIOHUMAHUA  CYIIHOCTU MCTOJAOB  IIO3HAHMU,
HCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BATh IIoJIy4aCMbIC 3HAHUWA JJIA
aHanu3a U OOBICHEHUS SBICHHUM OKpYyXKaromero Mupa u IMpOUCXOoAsAlUuX B HEM I/ISMeHeHI/Iﬁ,
YMCHUSA ACIaTh 000CHOBAHHBIC 3aKJIIOYCHHUS HA OCHOBE Hay4YHBIX q)aKTOB U UMCIOIIMXCA JaHHBIX
C LICJIBIO ITOJIYUYCHHUA JOCTOBCPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMHUYCCKHE 3HAHUS JJIsL pCHICHUSA HpO6HCM
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX;

HWHTCPECA K IMO3HAHWIO U I/ICCJICI[OBaTeJIBCI(Oﬁ JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCTIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p830BaHI/IIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUM TI0 XHMHUH B COOTBETCTBUHM C >KU3HCHHBIMH

MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TPpYZAa B Pa3IUUHBIX cepax NpoPecCHoHaNbHOMN NesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOGHHSI Y4eOHOTro mnpeamera «XUMHS» Ha YpPOBHE
CpeaHero oomiero 0opa3oBaHus BKIOYAIOT:

3HauUMMBbIe 71 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,



SHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAYYHBIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOMIOACHUE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryisTuBHbBIE), oOecneunBarone (OpMHUpOBaHHE (PYHKIMOHAIBHOM T'pPAaMOTHOCTH U
COIMATIbHOM KOMITETCHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIUMXCs ~ HUCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIe y4YeOHbIE JEHCTBHS B IIO3HABATEIBHOM U

COHH&J’IBHOFI ITPAKTHUKE.

MeTaHpeI{MeTHHe PE3YIBTAThI OTPAXKAKT OBJIAACHUC YHUBCPCAIIbBHBIMU y‘Ie6HBIMI/I
IMMO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCr'YJIITUBHBIMUA HeﬁCTBHHMH.

OBJaagenue YHUBEPCAJIBbHBIMHA y‘leﬁHI)IMI/I M03HABATEJIbHBIMHU JA€iiCTBUSIMU:

1) 6a30Bble JIOTHYECKHE TeCTBUSA:

CaMOCTOATENIFHO (HOPMYNIUPOBaTh W AKTyalW3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBarTh;

ONpeAC/IAATE LCIIN ACATCIbHOCTU, 3aAdaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUI HpI/IéMH JJOTMYCCKOIro MBIINUJIICHHUSA — BBIACIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHITUN U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJb30BATh
COOTBCTCTBYIOIINE MOHATHUA IJIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n ﬂBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUIs KJIaCCU(UKALIUY BEUIECTB U XUMHUUECKUX PEaKIIMii;

YCTaHaBIMBATh IPUYNHHO-CIICCTBEHHBIE CBSA3U MEXY U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHbIE, JeTyKTUBHBIE, TI0 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B paCCMAaTPUBAEMBIX SIBJICHUSAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIIOUCHUS,

NPUMEHSATh B MPOIECCe MO3HAHMS, HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHWMHYECKOH peakuuu — TpU pPeleHUH Y4eOHBIX
ITO3HABATENIBHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIE MOJIEIIBHBIE MTPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 6a30BbIe HCCIeA0BaTEIbCKUE J1eliCTBUS:

BJIaZACTb OCHOBAMH METOJI0OB HAYUYHOT'O IMMO3HAHHW BEIIECCTB U XUMHUYCCKUX peaKum?I;



dbopMynupoBaTh LETM U 3aJa4d  KMCCIEAOBaHHUS, HCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX CY)KIICHUI;

BJIAJCTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUA M TPOBEICHUS YYCHHMUYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIECIOBAHMS, COCTABIATH OOOCHOBAaHHBIA OTYET O MPOJIEIaHHOM
pabore;

IIPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/I0B peIIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB ITI03HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpoOpMalMU (HAYYHO-TIOMYJIspHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U (POPM IIPECTABICHUS, KPUTUUECKH OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M MPUMEHATH PA3NIMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUTIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BAaHHUA I/IH(i)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3JIMYHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezacTaBieHus HHpopMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauyecTBE CpeacTBa Mpu paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEBHATYpPBI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMUA HeﬁCTBHHMHZ

3aaaBaTb BOIIPOCHI oo CYLICCTBY O6CY)K,Z[8.CMOI‘/JI TEMBI B XoI€ Juajiora
W/ U JUCKYCCHH, BBICKAa3bIBaTh HICH, q)OpMy.]'II/IPOBaTB CBOM MPCIIOKCHUA OTHOCHUTCIBHO
BBITIOJTHCHU A HpeI[JIO)I(CHHOﬁ 3aJa4u,

BBICTYNIaTh C TPE3CHTAlMel pPe3ylbTaTOB MO3HABATEIHLHOW JESTENBHOCTH, MOTYy4EeHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MIPOEKTA u dbopmyIupoBaTh BBIBOJIBI



0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHMI ITYTEM COTIACOBAHUS TIO3HIIHIA B X0/ 00CYKISHUS
1 00MeHa MHEHUSIMH.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PETryJIITUBHBIMU JeCTBUSAMH:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIBHYIO JESATEIbHOCTD,
ompenenss e€ Ieau W 3aJadd, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUN IPU BBINOJHEHUH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYHICCTBJIATL CAMOKOHTPOJIb CcBOCH ACATCIIbHOCTH Ha OCHOBC CaMOaHaJIn3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

HpeI[MeTHBIe pe3yibTaThl OCBOCHUA KypCa «OpraHquCKaﬂ XUMHUA» OTpaXKAKOT:

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJTU XMUMHH B TO3HAHWM SIBJICHUH MPUPOJBI, B ((OPMHUPOBAHUH MBINUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMON i pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolnue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasi), MOJb, MOJISIpHAsT Macca, MOJSPHBIE 00BEM, YITEpOJTHBIA  CKeNerT,
GyHKIHMOHATBHAS TPYIMa, PaJuKan, W30MEpHsi, WU30MEpPbl, TOMOJOTUYECKUA Psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpPraHMYeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I’—IeCKI/II\/'I SA3BIK XUMUH, MHpOBOSSpqueCKI/Ie 3HaHHA, JICKAIIHME B OCHOBC ITOHUMAHUA
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJIGHHf/'I, (I)aKTOJIOFI/I‘-IGCKI/Ie CBCIACHUS O CBOfICTBaX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCIIOIh30BAaHUH BOXKHEUIIIMX OPraHUYSCKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUM BBISBJISATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS IIPU ONKMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHUYECKYIO CHMBOJUKY IS COCTABJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKIUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAICKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COCAMHEHUN
(YrneBomopobpl, KHCIOPOA M a30TCOAEpIKAlllMe  COCIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHMS), JTaBaThb UM Ha3BaHUs 10 cuctemarudyeckoil HomeHkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTMEIbHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIMHUIIEH,
aleTUJICH, STWICHIJIMKOJb, TIUIEPHH, (EHON, (OpMaibJCTHI, aleTaabJCTh, MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIOTa, TIIOK03a, (pYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTb YMEHHS ONPENENATh BUIbl XUMUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPTraHUYCCKUX
BCIICCTB A. M. BYTJ'ICPOB& JJIA 00BICHEHHUS 3aBUCUMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U
CTPOCHU; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIHUYCCKUE W
XUMHUYECKHE CBOWCTBA TUIMMUYHBIX MPEICTaBUTENCH Pa3TUYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, OSTWJIEH, MNPOIMWJICH, ameTwieH, OyraaueH-1,3, MeTwnOyramueH-1,3, OeHszou,
METaHOJ, ATaHOJ, YTHJIECHTINKOIb, TIUIEPUH, (EHON, aleTalbIerul, MypaBbUHAs U YKCYCHas
KHCITIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATH
TEHETUUYECKYIO CBS3b MEXKJIy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
UCIIOJTb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaThb HMCTOYHUKH YTIEBOJAOPOJHOTO CHIPHSA
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HUX MEPepadOTKHM M MPAKTUUECKOe MPUMEHEHUE
MPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHUYECKUM YypaBHEHUSM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOJAYKTa PEaKIMu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHUS, MCIOIb3YEMbIX B XHMHHU TMPU HM3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHne, W3MEpEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIC
XAMHUYECKHUE 3HAHUS JUIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUSIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOII0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUJIa OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMU 11O BBIIIOJITHCHUTO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB,



c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYEHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIINHM OPTAaHUYECKUX BEIIECTB, ICHATYpaIlis OSIKOB IIPHU HATPEBAHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIeCTBAMH W JaOOpATOpPHBIM OOOPYJIOBAHHEM, IMPEACTABISATh PE3YJIbTAThl XHUMHUYECKOTO
JKCIIepUMEHTa B (popMme 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakiuil U (QopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanuu, UHTepHeT U Apyrux);

c(OpMUPOBAHHOCTh YMEHUN COOJIOAAaTh IMpaBWiIa HKOJOTMUYECKHU LEeJIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’Kalolllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JIECHUCTBHS HA JKUBbIE OPraHU3MbI
OTpEeNIEIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMmbica mokaszarens [IJIK, moscHsTh Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJ’IGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAIOIIMXCS: YMEHHE HCIIOJIb30BATh PEIbe(PHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

HpeI[MeTHBIe PE3yJbTaThl OCBOCHUSA KypCa ((061118.}1 " HCOPraHUYCCKAsA XUMUA» OTPaAXKALOT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKOIN COCTABIISIONICH €CTeCTBEHHO-HAYIHON
KapTUHBI MHpA, POJTU XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMON i pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJIATAONIUe
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OPOUTAIIM ATOMOB, UOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEakUHWid, pacTBOp,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKON pPeaKIuu, XHMUIECKOE PAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS JIEKTPOTUTHIESCKOM
auccoumranuu, nepuoanueckuii 3akoH /. M. Menaeneesa, 3aK0OH COXpaHEHHs] MACChI BEILECTB,
3aKOH COXpaHEHUs U TMPEBpallleHUs] SHEPruu NMPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XUMMHU, MI/Ip0B033p€H‘-I€CKI/Ie 3HaHHuA, JICKAIIUC B OCHOBC IIOHHUMAHUA
MPUYHMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,



cocTaBe, TIOMYyYeHUH M 0E30MacHOM HCMOJIh30BAHUH BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBpaIllCHUM;

c(OpMUPOBAHHOCTh YMEHUI HCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJUKY JUJISi COCTaBJICHUS
dbopMynl BENIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIU, CHUCTEMATHUYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeTami€éHash W3BECTh, NMUThEBAs COja, MUPUT U

ApYyTHe);

c(hOpPMUPOBAHHOCTh YMEHUN ONPEENATh BAJIGHTHOCTD U CTETIEHb OKUCICHHS] XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABA, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUECKONW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe coeIuHeHul (TIPOCThie BEIIecTBa — METAIUIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOThI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa /.
N. MenjeneeBa U JI€MOHCTPUPOBATb €ro CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUYECKUX 3J1eMEHTOB /Jl.
. MenaeneeBa, HCIONB3Yys MOHATHS «S-, P-, O-2JIEKTPOHHBIC OPOUTAIN», «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBONCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COCIMHEHUN 10 mepuojam u rpynmnaM Ileproandeckoil CUCTEMBI XMMUUYECKUX DJIEMEHTOB /.
H. Menneneena;

c(OpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB PA3JINYHbBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNUE I€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIUIL;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIUPOBATH XUMHUYECKHE PEAKIIUU TI0 Pa3TUIHBIM
mpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIIOBOMY JGh(}EKTy peakiuu,
M3MEHEHUIO CTENIEHEeW OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEAKIIUN PAa3IMIHBIX TUIOB, TOJHBIE U
COKpaIIEHHBIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, MPU KOTOPBIX ITHU
peaKkuuu UayT A0 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb OMNBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;



c(OpMUPOBAHHOCTh YMEHHMH pPaCKpBIBaTh CYHUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu OT
pa3iauYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUYECKHE IIPOLIECCHI, JIeKaIllUe B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpMUPOBAHHOCTh
npeacTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMUCICHUS C UCIOJIb30BAaHUEM TOHITHSA
«MaccoBasi 0l BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH TIa30B NPU XUMHUYECKHX
peaKIusx, MacCchl BEIIeCTBa WK 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO () (eKTa peaknu Ha OCHOBE
3aKOHOB COXPaHEHUSI MAcCChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKMH HSKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEICIIEHUE CpPeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIuH, peakldd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amay no temaM «Mertamie» U «Hemeramisl») B COOTBETCTBHUM C IpaBWJIaMHU TEXHUKU
0€30I1aCHOCTH MPH 0OpallleHUH C BELECTBAMH U JIAOOPATOPHBIM 000pyI0BaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (OopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU AHAJIM3UPOBATE XHMUYCCKYIO I/IHq)OpMaLII/IIO,
MMOJIy4a€Myro U3 pasHbIX HCTOUYHUKOB (Cpe,[[CTBa MacCcoBOM KOMMYHUKAIIUH, I/IHTepHeT n L[pymx);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWJIa HKOJOTMUYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM JEATEIBHOCTH B IENISAX COXPAaHEHHs] CBOETO 3/I0POBbS U
OKPY’KaloIlled MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JIEUCTBHS HA YKUBbIE OPraHU3MBbI
ompeneNnEHHbBIX BEIIECTB, TOHUMAasi cMbIc Tokaszarens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMEHBUIEHUS U MPEAOTBPALIEHUSI UX BPEIHOTO BO3/ICMCTBUSI HA OPTraHU3M YEJIOBEKa;

JJIsA 06yqa101u14x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbBA: YMCHHC INPHUMCHSITH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSI CTIETIBIX U CIA0OBUASALINX O0YJAIOIIUXCS: YMEHHE UCIIOJIb30BaTh PENlbe(DHO-TOUSHUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu xumudeckux Gopmys.
TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC



No /it HanmenoBanue pa3zienoB v TeM NporpaMMbl

Bcero

Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTraHUYECKOH XUMUH
11 [Tpenmer oprannyeckoit xumuu. Teopust CTpOEHUSI OPraHUYECKUX COEAMHEHUN A. M. 3

Bbytneposa
Utoro no pazneny 3
Pa3zneua 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJTKAHBI 2
2.2 HenpenenbHble yriieBOAOPO/IbI: aJTKEHBI, alKaAHUeHbI, ATKUHbI 6
2.3 ApomaTH4ecKue yrieBoA0pOIbl 2
2.4 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U UX MepepadboTka 3
Utoro no pazneny 13
Pa3znen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust
3.1 Cruptel. Genon 3
3.2 Anppaeruanl. KapOoHoBbie KUCIOTHL. CI0KHBIE 3(UPHI 7
3.3 YrineBosl 3
Utoro no pazneny 13
Pa3znen 4. A3oTcoaepikaniue opranHnyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 3
Hroro no pasneny 3
Paspen S. BeicokoMoJIeKy A pHbIE COeUHEHUS
5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIACC
Ne HanmenoBanue pa3iesnoB U TEM IpOrpaMMBbl
n/n Bceero

Paspnen 1. Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenune atomoB. [lepuoanueckuii 3akon u [lepuoanueckas 3
cucteMa xuMmudeckux snemerToB J. 1. MennaeneeBa

1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4

1.3 Xwumnyeckue peakiuu 6

Hroro mo pasneny 13

Paznen 2. Heoprannueckasi XumMus

2.1 Meramibt 6
2.2 Hewmeramibt 9
2.3 CBsi3b HEOPTaHNYECKUX M OPTaHUIECKHUX BEIECTB 2
Hroro no pazneny 17
Pa3nen 3. Xumus v :Ku3Hb

3.1 Xumus u Ku3Hb 4
Hroro mo pazaeny 4

KomnunuectBo yacoB

KontponbHble IIpa
paboTHI ]



No HanmenoBanue pa3enoB U TeM NporpaMMbl KomnuectBo wacon

n/m Bcero KonTpoabHbie [Tpa
paboThl ]
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
MHOYPOYHOE INIVIAHUPOBAHHUE
10 KJIACC
Ne /it Tema ypoxka KonnuectBo yacoB
Bcero  KoutposnbHbIe [IpakTrueckue pad
paboThI
1 IIpeamer OpraHM4ecKor XUMHUH, €€ 1

BO3HHUKHOBCHHEC, Pa3BUTHUE U 3HAUYCHUC

2 Teopus CTpOCHUST OPraHUICCKUX 1
coenurenuit A. M. bytneposa, eé
OCHOBHBIE TTOJIOKECHUS

3 [IpencraBnenue o KiacCUPUKALNH 1
OpPTaHWYECKUX BEIICCTB.
Homenkiarypa (cuctemMarndeckas) u
TPUBUAIBHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH P

5 MeraH u 3TaH — npocTenIne 1
NPECTaBUTENN AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, 1
CBOMCTBA

7 OTHJIEH U MPONUIIEH — MPOCTENIINE 1
NPEICTaBUTENN AJIKEHOB

8 [TpakTuaeckast padorta No 1. 1 1
«[Tomyuenue sTHIEHa U U3yYEHHE €TO
CBOMCTB»

9 Ankanuensl. byranguen-1,3 u 1

meTtunoyraauen-1,3. [lonyuenue
CUHTETHUYECKOT0 KayuyKa U pe3UHbI

10 AJKHMHEL: cOCTaB B 0COOEHHOCTH 1
CTPOEHUS, TOMOJIOTHYECKHMA PSi.
AueTuieH — npocTeimumi
MPEJICTAaBUTEND aJIKHHOB

11 Boruncnenus no ypaBHEHHUIO 1
XUMUYECKON peaKnu

12 ApeHbl: 6€H30J1 ¥ TOITYOJL. 1
TOKCHYHOCTH apeHOB

13 I'eneTnyeckas CBSI3b yII€BOJOPOAOB, 1
NPUHAISKANINX K PA3THIHBIM
KJ1accam

14 IIpupoaHbIE HCTOYHUKH 1

YIII€BOIOPOAOB: MIPUPOAHBIH ra3 u



Ne i/t

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
HPOIYKTHI €€ mepepaboTKu

[TpupoaHbIE HCTOYHHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN a3 u
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ epepaboTKu

KonTponbaas pabota mo pazueny
«YTJ€BOIOPOIBI»

HPCHGHLHHG OHOATOMHBIC CITUPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOIIHaSI CBA3b

MHOroaroMHbIE CIIUPTHI:
STUJICHIJIUKOJIb U IIULIEPUH

@DeHouI: CTPOEHUE MOJIEKYJIBI,
¢uznyecKkue 1 XMuMHUYECKHE CBOMCTBA,
pUMEHEHHE

Anbreruasl: GopManbIaeTua U
aneTanpaerusl. AleToH
OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
yKCyCHast

[TpakTrueckast pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD)

CreapuHOBas U OJICMHOBAs] KUCIIOTHI,
KaK MPeCTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT

MBpb11a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIee ACHCTBUE

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(ppoB

Kupsl: runponus, npuMeHeHHe,
Ouosyoruueckas poiib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIHU.
Baxueiiiue npeacraBuTeNu:
[III0K03a, PpyKTO3a, caxapo3a
Kpaxman u nemnronos3a kak
IIPUPOIHBIE MTOJIMMEPBI
KonrtponsHas pabota no pazueny
«Kucnopoaconepxaine
OpPraHMYECKHUE COETUHEHUS»

AMMHBI: METHJIAMHUH M aHUJIMH

Bcero

KonTposibHbie
paboThI

KonuyecTBo yacoB
[TpakTrueckue pad



Ne /it Tema ypoka KonnuectBo yacoB

31

32

33

34

Bcero  KoHtposnbHbIe
paboThI

AMUHOKHUCIOTHI KaK aM(pOTEepHBIS 1
OpraHUYECKUEe COCTUHEHUS, UX
Oouosiornueckoe 3HaueHue. [lenruapt

benku xak npupoaHsie 1
BBICOKOMOJIEKYJIIPHBIE COCIUHEHMSI

OcHOBHBIE IOHATUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

OcCHOBHBIE METOIBI CHHTE3A 1
BBICOKOMOJICKYJISIPHBIX COETMHEHUH.
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 2
I[TPOT'PAMME

11 KUIIACC

Ne Tema ypoxka
/o

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaLUsi aTOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1.

n. MCH,I[CJ'ICGBEI, HUX CBA3b C COBpeMeHHOﬁ TeOpI/IefI CTPOCHHUA aTOMOB
3 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U X

COCIMHEHHH 10 TPyIIaM U NepruoiaM. 3HaUCHHE MEPUOTUIECKOTO 3aKOHA U

CUCTCMBI XUMHNYCCKHX 3JICMCHTOB I[I/I MeHnpeneeBa B Pa3BUTHUH HAYKH

4 CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé BUABI; MCXaHU3MBI O6p8.30BaHI/ISI

KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

5 BaneHTHOCTb. DieKTpooTpHuIaTeIbHOCTh. CTeneHb OKucieHus. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS

6  IloHsATHE O AMCHEPCHBIX cUCTeMaxX. VICTHHHBIE M KOJUIOMHBIE PACTBOPEI.
MaccoBast 107151 BEIIECTBA B PaCTBOPE

7 Knaccudukaryst 1 HOMEHKJIaTypa HEOPraHUIECKUX COCTUHCHH.
['eneTnueckas CBsA3b HEOPTAHUYECKUX BELIECTB, PA3JIMYHBIX KJIACCOB

8 Kunaccuduxanus XMMAYECKUX PEaKIiii B HEOPraHMYECKOH U OpraHnYecKon

XHUMHH. 3aKOH COXpPaHCHUS MAaCChl BEIIECTB, 3aKOH COXPaHCHHUA U
MpEeBpalICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

9  Ckopoctb peaknuu. OOpaTHMbIe peakiii. XUMHYSCKOE paBHOBECHE

10 TIpaxTuueckas padota Ne 1. «BiusiHue pa3nuuHbX (pakTOpPOB Ha CKOPOCTh
XUMHYECKON PEaKIuu»

11 Dnexrpomurudeckas aucconumanws. [lorsTre o BogopoaHom mokazaterne (pH)

pacTBopa. Peakiiuu nonsoro oOMeHa. FI/I,Z[I)OJ'II/IS OPraHN4CCKUX U
HCOPTraHNYCCKUX BCIICCTB

12 OkwuciuTeNbHO-BOCCTAHOBUTENBHBIE peakny. [IoHsTHe 00 ANeKTpou3e
pacIiaBoB U pacTBOPOB COJIEMN

13 KonrpoissHas padoTa no paszaeiny «TeopeTndeckue OCHOBBI XMUMUN

[TpakTrueckue pad

KonunuectBo

Bcero Kontponsubie
paboThl



Ne Tema ypoxka Konuuectso

n/m Bceero KouTponbHbie
paboThI

14 Mertaibl, ux nojoxenue B [lepuoauyeckoii cucreMe XUMUYECKHX ieMeHToB 1
J. 1. MenneneeBa 1 0COOEHHOCTH CTpOeHuUst aToMoB. O0mme puznyeckue
CBOICTBa METAJLIOB

15 CrnaBel METaIIOB. DIEKTPOXUMUYCCKUH PsIJT HAMPSIKCHUH METaIOB

16 Xwumuueckre CBOMCTBA BAKHEHUIIIMX METAJUIOB (HATPH, KaJIHii, KaJIbIIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

17 Xumudeckue CBOMCTBA XpoMa, MEIU M UX COCJUHEHHIA
18 Xumwnueckue cBOICTBA LIMHKA, JKEJIE3a U UX COEIUHEHUI

19 Tpakrtuueckas padora Ne 2. "PenieHne SKCliepUMEHTAIBHBIX 3124 TI0 TEME
«Mertamne"

20 Hemerauibl, X MoJ0KeHUE B [lepuonyeckoil cucreMe XUMUYECKHX 1
anemenToB /. 1. MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB

(BN

21 dusnyecKre CBOMCTBA HEMETAIUIOB. AJUTOTPOIHS HEMETAIIOB (Ha puMepe
KHCIIopoJia, cepsl, hocdopa u yriepozaa)

22 XuMmu4ecKue CBOMCTBA raJIOTCHOB, CEPhl H UX COCTUHECHUI

23 Xumuyeckue cBO#CTBa a30Ta, pocodpa 1 UX COCAUHCHUI

24 Xumudeckue CBOMCTBA yIiiepoja, KPEMHHUS M UX COSIUHEHUH

25 [IpuMeHEHHE BaKHEHIITMX HEMETAIJIOB M UX COCTUHEHUH

N

26 O606H.[CHI/IC U CuCTCéMaTn3anus 3HaHuM 1Mo reMe «Hemerannel». BeranciaeHus
110 YPAaBHCHUAM XUMHWYCCKUX peaxunﬁ U TCPMOXUMHNYCCKUC pvaéTm

27 Tlpaktudeckas padota Ne 3. «PeiieHne 3KCIepUMEHTANIBHBIX 33/1a4 [0 TeMe 1
"Hemertanmsl"»

28 KonrtponbHas pabora mo Temam «MeTamisi» u «Hemeramibiy 1 1

=

29 Heopranndeckue u OpraHn4eckue KHCiIoThl. Heopranndeckue u opraHndecKue
OCHOBaHUS

30 AmdoTepHbIe HEOPraHUYECKUE U OPTaHUIECKUE COCAMHEHHS. | eHeTHUeCcKast 1
CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB

31 Poib XUMHH B 00ECTICYCHUH IKOJIOTHYECKON, SHEPTETUICCKON U MUIIIEBOM 1
0€30MaCHOCTH, PA3BUTHU MEAUITUHBI

=

32 TlpexncrarieHus 00 OOUIMX HAYYHBIX MPHHIIUIIAX TPOMBIIUICHHOTO MOTYYCHHSI
BAKHEUILINX BEIECTB

33 UYenoBek B MUPE BEIIECTB U MATECPUAIOB
34  XwuMmmus v 37I0pOBbE YEITOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

Xumus, 10 knacc/ Pyasutuc I.E., Penbaman O.I., AKunoHepHoe oblectso «M3aaTenscTso
«[poceBeweHne»

e Xumus, 11 knacc/ Pyasutuc I'.E., Penbgman d.T., AKuMoHepHoe 0bLiecTBo «M30aTenbCTBo
«[poceBeweHne»



METOANYECKUE MATEPUA/bI AN1A YYUTENA

MeToamnKa peweHus 3a4a4 no xummun_ ABkmH .J1 1971 -200c.pdf (vk.com)

LIUOPOBbLIE OBPA3OBATE/IbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET

MeToamnyeckasa nomoub no cepum JimHuna YMK B. B. JlyHuHa. Xumua (10-11) (Y) — Kopnopauusa
Poccuiicknit yuebHuK (usgatenbcrso Apoda — BeHTaHa) (rosuchebnik.ru)

CH0pHMK camocT. pab. no xumun. 8k HosowmnHckmi, HosowmnHckaa 2013 -112c.pdf (vk.com)

TecTbl N0 XuMuK. 8kA. (cnHU) K yy. PyasuTtursa, Penbamara 2013 -96¢.PDF (vk.com)
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