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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeIHEro 00111ero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccuiickoii @enepanumn», TpeO0BaHM K pe3ybTaTaM OCBOSHHS (peepanbHOi 00pa30BaTebHOM MPOrpaMMbI CPETHETO OOIIETO
obpazoBanus (OOII COO), npencrabiieHHbIX B DeiepaabHOM TOCyIapCcTBEHHOM 00pa3oBaTenbHOM ctangapTe COO, ¢ yuérom Konuenmmu
MperoIaBaHusl y4eOHOTo npenMeTa « XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit deaepannu, peann3yomux OCHOBHbIC
oOpasoBareibHbIE TPOrPAMMBI, 1 OCHOBHBIX T0JIOKeHUH «CTpaTerun pa3BuTHus Bocnutanus B Poccuiickoit deneparuu Ha nepuon g0 2025 roga»
(Pacnopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY ITOJIXOI0B K pa3pabOTKe MpOrpaMMbl 10 XUMHUH, K ONPE/IEICHUI0 00I1el cTpaTerui o0yueH sl, BOCIIUTaHUS U PA3BUTHUS 00y4aroInuXxcs
cpeactBaMu yueOHOro npeamera « Xumus» a1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBIIIM KOoHIeNTyanbHbIe ojoxerus PI'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJep KaHMs, Pe3yIbTaTOB 00Y4YeHUs U TPeOOBaHH K YPOBHIO ITOJITOTOBKH BBIITYCKHHKOB.

Xumuaeckoe 00pa3oBaHue, MOJTy4aeMOe BBITYCKHUKaMHU 00111e00pa30BaTeIbHONW OpraHUu3aIiH, SIBISIETCS HEOThEMIIEMOM YacThIO0 UX 00pPa30BaHHOCTH.
OHO CITY»UT 3aBEPLIAIOLIIM 3TAllOM peaIU3allli Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIITUX LIETOCTHOM CUCTEME
XUMHYECKOTO 00pa30BaHus. DTH IEHHOCTH KAaCcalOTCs MTO3HAHUS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYPHI YeJIOBEKa, a
TaKKe IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MMPUPOJIHOM cpefe. PeanuzyeTcs xumudeckoe o0pa3oBaHUE 00YUAIOIINXCS Ha
YPOBHE CpeJTHET0 00111er0 00pa30BaHus CPEeCTBAMHU YUEOHOT 0 IpeaMeTa « XuMUs», CoJIep KaHne U IIOCTPOEHUE KOTOPOIO ONpeAeIeHbl B TPOrpaMMe
M0 XUMUH C YUETOM crieln(PUKN HAyKU XUMHH, €€ 3HAUCHUS B MMO3HAHUU MPUPOBI U B MATEPUAIBHOM JKU3HH OOIIIECTBA, a TAKXKE C YIETOM OOIIUX
1eJIel M MPUHIIMIIOB, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeaHero obiero oopasoanus B Poccuiickoit deneparuu.

XUMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B COBPEMEHHOM IIMBUIIM3AIMHU, B CO3/JaHUU HOBOM 0a3bl MaTepHaIbHON
KyabTypbl. OHa BHOCUT CBOM BKJIaJ] B (JOPMUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS 00
OKpY’KaloIleM MHpe KaK O €AMHCTBE MPHUPOJIBI U YeI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHM HAa OCHOBE ITOHUMAaHHUs BEIIECTBEHHOT'O COCTaBa
OKpY’KaroIllero Mupa, 0OCO3HaHMsI B3aUMOCBSI3U MEX]ly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMHU IPUMEHEHHUS.

TecHo B3aMMOIEHCTBYS C IPYTHMHU €CTECTBEHHBIMU HayKaMH, XUMHSI CTajla HEOThEMJIEMON YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJAUMBIM yCIOBUEM
YCHEIIHOTO TPYy/1a ¥ )KU3HH Kak10ro wieHa obmectBa. CoBpeMeHHasi XUMHUS KaK HayKa co3uaTenbHasi, Kak HayKa BBICOKMX TEXHOJIOTHil HallpaBjieHa
Ha peleHue ri1o0anbHbIX MPo0IeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOI, IKOTIOTUYECKOM Oe30MacHOCTH U
OXpaHbI 37J0POBBA.

B cooTBercTBUU ¢ O0IIMMU HENSAMH U IPUHITUIIAMU CPEIHEro 00111ero oopazoBanus cojepxanue npeamera « Xumus» (10—11 kiaccsl, 6a30BbIi
YPOBEHb U3YUEHHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY O0yUaroUIXcs, HEOOXOAMMYIO UM I BEIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIICIIHOTO BKJIIOYEHHS B XKHU3Hb COIIMYyMa, TIPOIOJIKEHUsI 00pa30BaHMs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.



CocTaBJsIOIUME MpeaMeTa « XUMUsD» ABISIOTCS 0a30BbIe Kypchl — «Opranudeckas XuMus» u «O01ast 1 HeopraHHuecKasi XUMHsD, OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMsI KOTOPBIX ABJISIOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUH 110 HEOPraHUYECKOM XMMHMH (C BKIIOYEHUEM 3HaAHUN U3
o01Ieit XuMUM) U OpraHnyeckoil XuMu. @opMHUpPOBaHUE TAHHON CUCTEMBI 3HAHUW TPU U3YUYCHHUH TIpeMeTa 00ecreunBaeT BO3MOKHOCTh
paccMOTPEHMsl BCEro MHOT000pa3us BEIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XMMUU.

CrpykTypa conepkanus KypcoB — «Oprannueckast Xumusi» U «O01mast 1 HeopraHuyeckasi XUMHs» cpopMHUpOBaHa B IPOrpaMMe M0 XMMHUU Ha OCHOBE
CHCTEMHOI'0 IIOIX0/1a K M3yYCHHIO y4eOHOro MaTrepuana u 00ycIoBIeHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHUM Ha OonpeenEéHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMuecKOi XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOEHHUS OpraHMYeCKUX
COEIMHEHU, a TaK)Ke Ha YPOBHE CTEPEOXUMUYECKHUX U IEKTPOHHBIX MIPEICTABICHUN 0 CTpOeHUH BeecTB. CBeieHus 00 3ydyaeMbIX B Kypce
BELIECTBAaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEJMHEHUH. B Kypce opraHn4eckoil XMMHUHU MOJIy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I11€r0 00pa30BaHus IepBOHAYAIbHbIE IPEICTABICHHUS O XUMUYECKOM CBA3H,
KJ1acCU()MKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOHN PEaKIIHH.

[Tox HOBBIM YTJIOM 3pEHUS B IpeAMETe «XUMHs» 0a30BOTO YPOBHS pacCMaTpPHBAETCS U3yYCHHBIN Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHuUs
TEOPETUYECKHI MaTeprall M (PaKTOIOTUIECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mast 1 HeopraHueckast
XUMUSD» 00y4aIoMUMCs IPEA0CTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE MTEPUOTUYECKOT0 3aKOHA C 0OIIETEOPETHUECKUX H METOI0JIOTMYECKUX
MO3ULUH, TITy0)Ke MOHITh HCTOPUYECKOE N3MEHEHNE (DYHKIUI 3TOT0 3aKOHa — OT 000011aro1el 10 OOBICHSIONIEH U IPOrHO3UPYIOIIEH.

Enunas cucreMa 3HaHUM O BAKHEUIIUX BELIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U IPUMEHEHHUH, a TAK)KE O XMMUYECKUX PEAKIUAX, UX
CYILIIHOCTHU U 3aKOHOMEPHOCTAX MpOTeKaHus aonoiaHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTaMu cofiepKaHusl, UMEIOIUMU KYJIbTYPOJIOTHUECKUN U
MPUKIIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUH € APYTUMH HAyKaMH, pacKpbIBatOT €€ poJib B TIO3HABATENbHOMN 1
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K ITPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKUX
MPUIIOKEHUH XUMHUH, TOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MTPO0JieMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIUIO U MPUMEHSTH €€ JUIsl TONOJHEHUS 3HAHU, peIlIeHNs UHTEIIEKTYaIbHBIX U 3KCIIEPUMEHTAIbHBIX
HCCIIeIoBaTEeNbCKUX 3a/1au. B 1enom copeprkanue yueOHoOro npeamera « XMMHs» TaHHOTO YPOBHS U3yUEHHsI OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHYECKOM OCHOBBI AJ11 MOHUMAaHUS (PUII0cO(CKUX UAEH, TAKUX KaK: MaTepualbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOECHUEM, TO3HABAEMOCTh IPUPOAHBIX SBICHUH ITyTEM SKCIIEPUMEHTA U
pelIeHrs MPOTUBOPEUUIl MEKIY HOBBIMU (DaKTaMH U TEOPETHUECKUMHU MPEANOCHIIKaMHU, OCO3HAHUE POJIM XMMHHU B PEIIEHUHU KOJIOTUYECKUX
npobiem, a Takke MpodsieM cOepekeHHs YHEPreTUIECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX TEXHOJIOTHIA U MaTEpUAIOB.

B nnane pemienus 3a1a4 BOCIUTaHMS, Pa3BUTHS U COLMATM3AIMHN 00YYaIOIIMXCS IPUHATHIE TPOTPAMMOMN MO XUMUH MOJXObI K ONpeAeTICHUIO
CoJIep KaHus ¥ IOCTPOEHUS MpeIMeTa MPeyCMaTpUBaIOT (OPMHUPOBAHUE YHUBEPCATBHBIX YUEOHBIX AEHCTBUM, UMEIOMNX 0a30BOE 3HAUCHHE IS
Pa3IMYHbIX BUJOB JIEATEIbHOCTH: peUIeHHs Mpo0ieM, MOUCKa, aHaau3a U 00paboTku HHPOpMaLK, HEOOXOJUMBIX AJI PUOOPETEHUS OIbITa
MIPaKTUYECKON U MCCIIEN0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUM XUMUHU.



B npakTuke npenoaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl, TaK M HA YPOBHE CPEIHETO 0011ero 00pa3oBaHus, IpU
OIIPEJICJIEHUH COZIePIKATENbHON XapaKTepUCTUKH 1ieiel U3ydeHus peaMeTa HallpaBJIeHUEM IEpBOCTENICHHON 3HAYMMOCTH TPAJULIMOHHO NIPU3HAETCS
(bopMHpOBaHKE OCHOB XMMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOMN IEATEIILHOCTH YEIOBEKA M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyJbTYpbl. C METOAMUECKONW TOUKHU 3PEHUS TaKOH MOAX0[] K OIPEACICHUIO LieNel N3yueHHs IIPeIMeTa SBIISIETCS BIOJIHE
OIpaBJaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUSI TIIaBHBIMU IEJISIMU U3YUYCHHS TIpeaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisttoTCs:

e (opMupoBaHHE CUCTEMbI XUMHYECKIX 3HAHHMI KaK Ba)KHEUIIEH COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOU
JIeKaT KJIIOUYEBBIE MOHATHSL, (yHIaMEHTAJIbHbIE 3aKOHBI M TEOPUH XMMHHU, OCBOEHUE SI3bIKa HAYKH, YCBOCHUE U TIOHUMAaHHE CYLHOCTH
JTOCTYITHBIX 0000IIEHNI MIUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UICTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHHEe U pa3BUTHE NPEICTABICHUI 0 HAyUYHBIX METOJaX IO3HAHUS BEILECTB U XUMUYECKUX PEAKINHi, HEOOXOIUMBIX JUIs
pUOOPETEHUsI YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB ¥ XUMUYECKUX SIBIICHHUH, UMEIOIIUX MECTO B IPUPOJIC, B IPAKTHUECKON U
IIOBCEIHEBHOM JKU3HH;

® Pa3BUTHC YMGHI/Iﬁ U CIOCO00B JACATCIIBHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM 1 00BSICHEHHEM XHMMHYECKOTO OKCIICPUMCHTA, CO6JIIOI[CHI/I€M
IpaBHJI 0e30I1acHOr0 O6paH_ICHI/IH C BCIICCTBaAMHU.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTEpUCTHKA LEJIeH U 3a7a4 U3y4eHUs [TpeaMeTa B IPOrpaMMe 10 XMMHAN YTOYHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBUH C HOBBIMM ITPUOPUTETAMHU B CUCTEME CpeHero od1iero oopasoBanusi. CerogHs B MpenoiaBaHuN XMMHUHU B OOJIbLIEH CTeNeHU OTAAETCs
MPENNOYTEHNE PAKTUYECKON KOMIIOHEHTE CO/Iep KaHUsl 00yUEeHHsI, OPUEHTUPOBAHHOM Ha MOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTeabHOM
OpraHu3aIiH, BIaJICIOIIEro He HAbOPOM 3HaHUH, a GYHKIIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTUBHOTO MOJYyUYeHUs 3HAHUN
Y IPUMEHEHNUS UX B PEAIBHON KU3HHU JUIS PEIICHUS IPAKTUYECKUX 3aa4.

B cBs3u ¢ aTHM IIpU U3YUCHUU IIPCIMETA «XUMUI» AOMUHHPYIOIICC 3HAUCHUC HpI/IO6peTaIOT TaKUC OCIIN U 3aJa4M, KaK:

ajganranus O6yanOHH/IXC${ K YCJIOBHAM JUHAMHWYHO pa3BUBAIOIICTOCSA MHpPa, q)OpMI/IpOBaHI/Ie HHTCIJIJICKTYAJIbHO paSBI/ITOfI JIMYHOCTH, TOTOBOH K
CaMOO6pa3OBaHI/IIO, COTPYAHHUYICCTBY, CAMOCTOATCIIbHOMY IIPUHATUIO I'PAMOTHBIX pCI_I_IeHI/Iﬁ B KOHKPCTHBIX ) KU3HCHHBIX CUTYaAllUAX, CBA3AHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUECM;

(dopmupoBaHue Yy 00y4arOIUXCs KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHMH ), MMEIOLINX YHUBEPCAIIbHOE 3HAUCHUE /ISl pa3IMYHbIX BUJIOB
NeSITeNIbHOCTH: PEIIeHUs pobIieM, IOUCKa, aHanu3a 1 00paboTku MH(GOpMaLUK, HEOOXOAUMBIX JUIsl IPUOOPETEHNUS ONbITA IEATEIbHOCTH, KOTOpast
3aHUMaeT Ba)KHOE MECTO B MO3HAHUM XMMMUH, a TAKXKe JJIs1 OLEHKHU C MO3UIMNA HKOJIOTHUECKON O€30MacCHOCTH XapaKTepa BIUSHUS BELIECTB U
XMMUYECKHX MPOLIECCOB HA OPTraHU3M YeJIOBEKa U IPUPOHYIO Cpeay;



pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yYarOIMXCsl: CIIOCOOHOCTH CaMOCTOSTENILHO MPpUoOpeTaTh
HOBBIE 3HAHUA [0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHbIE HH(POPMAIIOHHBIE TEXHOJIOTHH IS IOUCKA U
aHaM3a y4eOHOU M HayYHO-TIOMYJIIPHOM HH(OpMAIIMA XUMUYECKOTO CO/ICPIKaHUS;

(bOpMI/IpOBaHI/Ie H Pa3BUTHUE Y O6y‘laI-OH_[I/IXC$I ACCOIMAaTHUBHOTI'O M JIOTHYCCKOI'O MBIIIJICHHUA, Ha6J'IIO,I[aTeJ'IBHOCTI/I, C06paHHOCTI/I, AKKYpaTHOCTH, KOTOPLIC
0COOEHHO HCO6XOI[I/IMI:I, B 4YaCTHOCTHU, IIPHU IIJIAHUPOBAHHUU U MMPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIHUTAHHE y 00yYaronMxcsl yOek1EHHOCTH B TYMaHUCTHYECKON HANPaBIEHHOCTH XUMHUH, €€ BaKHOM POJIM B PELICHUH IT00ATBHBIX TPOOIieM
PalMOHAIBHOTO MPUPOIOTIOJIH30BAHNS, TTOTIOJHEHUS SHEPTETUUECKUX PECYPCOB U COXPAHEHUSI IIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epeXKHOT0 OTHOIICHUS K MPUPOE U CBOEMY 3[I0POBBIO, a TAK)KE MPHUOOPETEHUS OIBITAa UCIIOJIb30BAHUS MTOJYYEHHBIX 3HAHUHN TS IPUHATHUS
IPAMOTHBIX PEIICHUH B CUTYAIlUSIX, CBI3aHHBIX C XUMUUYECKUMHU SIBIICHUSIMU.

B yuebHOM 11aHe cpeaHero oo1ero oopazoBaHus NpeamMeT «XUMus» 6a30BOro ypoBHS BXOJUT B COCTaB MpeaMeTHOM o0nactu «EcrecTBeHHO-
Hay4HbIC IIPEAMETHD».

Oo6111ee uncIo 4acoB, OTBEIEHHBIX IJISl U3YUYEHHUsI XUMHUU, Ha 0230BOM YPOBHE CpellHero oomiero oopasoBanusi, cocrapiseT 68 yacos: B 10 kinacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezernto).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XMMHMH

IIpeamer opraHM4ecKoi XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUYCHHUE B ITOJIyYEHUN HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOEHUs
oprannueckux coeuHeHuid A. M. bBytiiepoBa, e€ ocHoBHBIE noJI0keHUsA. CTpyKTypHbIE (OPMYJIbI OpraHMUECKHUX BellecTB. ['oMoorus, nzomepus.
XUMHYECKas CBA3b B OPraHUUECKUX COEAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBienue o kinaccuukay opraHudeckux BemiecTs. HomeHknatypa opraHnueckux CoeJMHeHH (CUCTeMaTnyecKkas) 1 TpUBUAIbHbBIE Ha3BAHUS
BAKHEUIINX IIPEICTaBUTEIIEH KJIACCOB OPraHUYECKUX BEILECTB.



DKCnepuMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U UX MPEBPAICHHI: O3HAKOMJICHUE C 00pa3liaMi OPTraHMYECKUX BEIIECTB U MaTepuajiaMy Ha UX
OCHOBE, MOJICJINPOBAHKUE MOJIEKYJI OPraHUYEeCKMX BEUIECTB, HA0JI0IEHNE U OMMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPAILICHUI0 OPraHUYEeCKUX
BEILIECTB MPU HAarpeBaHuU (I1aBlieHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTENH AIKAHOB: (PU3UUYECKUE M XMMUYECKHE CBOMCTBA
(peakiuy 3aMeIIeHusl U TOPEHNUs ), HaX0XKICHUE B IPUPOJE, MOITyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTpPOCHHUC, TOMOJIOTHYCCKHUI pAA. OTUJICH 1 ITPOIUJICH — HpOCTefIIHHe MpeaACTaBUTCIIN AJIKCHOB! (1)I/ISI/I‘ICCKI/IC 1 XUMHWYCCKUEC
CBOMCTBa (peaKI_[I/II/I TuaApUupoOBaHus, ITaJIOTCHUPOBAHUA, THUAPATALIHUH, OKUCIICHUA U HOJ'II/IMepI/ISaLII/II/I), MOJIYUYCHHEC U IIPUMCHCHUC.

Ankamuensl: Oyramaues-1,3 u MmetunOyTaaueH-1,3: cTpoeHue, BAXKHEHIIINEe XUMHYECKHAE CBOMCTBA (peakius noiaumepusanun). [lonydenne
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUM psill. AUETUIICH — MPOCTEHIINIA MPECTaBUTEh AJIKHHOB: COCTaB, CTpOeHUe, (PU3NIECKUE
U XUMHUYECKHE CBOMCTBA (peaKIMK THAPUPOBAHUS, TaIOTEHUPOBAHUS, TUPATAIIUHU, TOPEHUSs ), TOIyYCHHUE U IPUMEHEHUE.

Apensl. benzon: cocras, cTpoenue, pusnveckre U XMMHUYECKHUE CBOMCTBA (PEeaKIMK rajJoreHUpOBaHUs U HUTPOBAHUS ), TOTYYEHHUE U
npumMeHenue. Toryon: cocmas, cmpoenue, usuueckue u Xumuieckue ceolucmea (peakyuu 2ai02eHuposanus U HUmpo8aHus), noaydenue u
npumenenue. TOKCUUHOCTb apeHOB. I'eHeTHUecKast CBA3b MEXy YII€BOAOPOJAMH, IPUHAIEKAIMUMH K Pa3IMUHBIM KJIaCCaM.

[TpupoHbIe HCTOYHUKY YTIeBOAOPOAOB. [Ipupoanslii ra3 u nomyTHele HeTsHbIe ra3sl. HeTh u e€ nponcxoxaenue. Crocods! nepepadboTku HedTu:
MEPETOHKA, KPEKUHT (TEPMUYECKH, KaTaTUTHUECKUii), mupou3. [IpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHBIH yronb U NpoJyKThI €ro NepepadoTKH.

DKcrepuMeHTaIbHbIE METO/IbI M3yUEHUs BEIIECTB U UX MPEBPAILEHUI: 0O3HAKOMIIEHHE ¢ 00pa3liaMu IIacTMacC, Kay4yKoB U PE3UHBI, KOJIEKLIUN
«HedTb» 1 «YT05IB», MOJICIIMPOBAHIE MOJIEKYJT YTJIEBOJIOPOJIOB U T'aJOT€HONPOU3BOIHBIX, IPOBEICHNE IPAKTHUECKONW PaOOTHI: MOMyYeHHE ITUIICHA U
W3Yy4YEHHUE €ro CBOKCTB.

PacuérHble 3amaun.

Brrancaenus mo YPaBHCHUIO XUMHYISCKOM p€aKkuuu (MaCCBI, O6T)éMa, KOJMYCCTBA UCXOOHOI'O BEIICCTBA UJIM IMTPOAYKTA PECAKIIHNU 110 U3BCCTHBIM MACCE,
O6’BéMy, KOJIMYCCTBY OJHOI'O U3 UCXOJHBIX BEIICCTB UJIN MTPOAYKTOB peaKI_II/II/I).

Kucnopoacoaep:xainue oprannyeckne coeinHeHuUs!



Hpel[eJIBHBIe OIHOATOMHBIC CIIMPTHI. MeTaHoi u 3TaHOI: CTPOCHUC, CI)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKI_[I/II/I C aKTUBHBIMU MCTaJlJIaMU,
rajJorcHoBoaA0OpoJaamMu, FOpCHI/Ie), IIPUMEHCHUC. BO,Z[OpO,I[HBIe CBs3U MCXKIY MOJICKYJIaMU CIIMPTOB. Z[eﬁCTBHC MCTaHOJIa U 3TaHOJIa Ha OpraHru3M
YCJIOBCKaA.

MHoroaTtoMHEBIE CIIUPTHI. OTHICHTJIMKOJIb U rIIMOEpUH: CTPOCHUE, (bHBPI‘IeCKI/IC 1 XMMHYECKHE CBOMCTBA (BSaI/IMO,Z[eI;'ICTBI/Ie CO IICJIOYHBIMH
MCTaJJIaMH, KaYCCTBCHHAs PCaKIMd Ha MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHui3m 4CJIOBCKaA. HpI/IMeHCHI/Ie TJIMICpHUHA U OTUJIICHI JIMKOJIA.

deHou: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA. TOKCHYHOCTD (1)6HO.]'Ia. HpI/IMeHeHI/Ie (1)€HOJ'Ia.

AJII)ZIGFI/IIII)I " KenioHbl. d)opMam)z{eer[, alCTaJIbACTU/: CTPOCHUC, (1)I/ISI/IT-ICCKI/I€ 1 XUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHMCJICHHUS U BOCCTaAHOBJICHHUA,
Ka4CCTBCHHBIC peaKI_II/II/I), MOJIY4YCHHEC U ITPUMCHCHUC.

OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYyCHAs! KUCIIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTRA,
oOriue ISt Kjiacca KUCIIOT, peakius dTepudukaiuu), noaydeHue u npuMenenrne. CTeapruHoBasi U OJICMHOBAsE KUCIOTHI KaK MPEICTAaBUTEIH BBICIIMX
KapOOHOBBIX KUCJIOT. MBLIa KaK COJIH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Crnoxxuble 3(¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 cnoxubix 3¢upoB. XKupsel. ['uaponus xupos. [[pumeneHune ;xupos.
buonornueckas poJib JKHpPOB.

VYraeBojpl: cocTaB, Kiaccuukanus yrieBo1oB (MOHO-, M- U Mosucaxapusl). [ oko3a — mpocTelInii MOHOCaXapHl: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aumoieiicTBue ¢ ruapokcuaoM meau(ll), okucnenue ammuagyHsiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIFOKO3bI), HAX0XK/IEHHE B IPUPOJIE, IpUMEHEeHHe, Onooruueckas poib. @orocunre3. @pykro3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemnronosa kak npupojHbie noaumepsl. CTpoeHue Kpaxmalia U 1ejurono3bl. Gu3nueckre 1 XUMUYeCKUe CBOMCTBA Kpaxmala (THApOJIu3,
KaueCTBEHHAs PEaKIIMsi C HOJIOM).

DKcrepuMeHTalIbHbIE METO/IbI M3yUEHUs BEIIECTB U UX MPEBPALLEHUI: IpoBeieHNEe, HAOII0eHUE U ONMCAaHNE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIMPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIIEeHHE dTaHoa okcuaoM Meau(1l)), MEHOroaToMHBIX CIMPTOB (B3aUMOCHCTBHE
rnuuepuHa ¢ rugpokcusiom Meau(1l)), anpnernios (okucaeHrne aMMruadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoeiicraue
KpaxMmajia ¢ H0JIOM), IPOBEJICHHE MPAKTUYECKON paboThI: CBOMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Brrunciienus no ypaBHEHUIO0 XUMHUECKOM peakiuu (Macchl, 00bEéMa, KOIMYEeCTBAa HCXOHOTO BEIIECTBA UIIH MPOAYKTA PEaKLUH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB WK MIPOAYKTOB PEAKIUN).

A3OTCO,Z[Cp)KaH_II/Ie OpraHn4eCKUC COCIUHCHU .



AMUHOKHCIIOTHI KaK aM(pOTEepHbIC OpraHnYecKrue coequHeHus. Du3nueckne U XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IPUMEpPE TIIHIIMHA).
buonornueckoe 3HaueHHe aMUHOKHUCIIOT. IlenTumapl.

benku kak mpupoHbIE BEICOKOMOJICKYIJIpHBIE coennHeHus. [lepBudnas, BTopuyHas ¥ TpeTHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE PEAKIIUU Ha OCIIKH.

3KCHepI/IMCHTaJIbHBIe MCTOJbI U3YUYCHUS BCIICCTB U UX HpeBpaH_[eHI/II\/JIZ Ha6JIIOI[€HI/Ie 1 OIMMCAaHUC JEMOHCTPALIMOHHBIX OIIBITOB: ACHATYpAlHA OcIIKOB
IIpHU Harp€BaHH, IBCTHBIC pCAKIIUKU OEJIKOB.

BBICOKOMOJIeKyJ'lﬂpHI)Ie COCANHCHUHA

OCHOBHBIE TTOHSTHSA XUMHH BBICOKOMOJICKYJISIPHBIX COCﬂHHeHHﬁ: MOHOMCD, ITOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3allUU, CPCAHAA
MOJICKYJIsIpHad Macca. OcHOBHEIC MCTOABI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHUI — moJimMepur3atusa U MOJIMKOHACHCAI M.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILEHUI: 0O3HAKOMIIEHHE ¢ 00pa3liaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acCTMAacC, KayuyyKOB.

Me;xnpeleeTHbIe CBA3U.

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU M3YyUEHUU OpraHnyeckoi Xumuu B 10 Kitacce OCyIIeCTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHbIX MOHATUMN, TaK U IOHATUN, ABJISIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHBIC OHATHS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHaJU3, CHHTE3, KIIACCU(PUKALIHSI, TIEPUOAUIHOCTD,
HaOI0/IeHNe, U3MEpPEHNE, SKCIIEPUMEHT, MOJACTUPOBAHHE.

dusnka: MaTepusi, JHEPTHsi, Macca, aToM, MIEKTPOH, MOJIEKYJIa, YHEPTETUUECKUIN YPOBEHB, BEIIECTBO, TE€N0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(bu3nyecKre BeTMYUHBI U €IMHUIIBI KX U3MEPEHHUSL.

buonorus: kneTka, opranusm, 6uocdepa, oOMeH BEmEeCTB B Opranu3mMe, GOTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBa (OEIKH, YTIIEBOIbI, JKUPHI,
(bepMeHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTINBO, PECYPCHI.

Texmomorus: MMUIICBBIC IMTPOAYKThBI, OCHOBBI PALITMOHAJIBHOI'O ITMTaHUA, MOIOIINE CPEACTBA, JICKAPCTBCHHLIC H KOCMETHUYCCKUC ITPCTIapaThl, MaTCPUAJIbI
N3 UCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC



OBIIAS U HEOPTAHUYECKAS XUMMUSA

TeopeaneCKne OCHOBbBI XMMHUH

XUMUYECKUH 37eMEeHT. ATOM. SIApo aToMa, M30TOIbL. DJIEKTPOHHAS 000I04Ka. DHEPreTUYCCKIE YPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTaH, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacmpeesieHus JIEKTPOHOB MO OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpaLIUs
aTOMOB.

Ilepuoauueckuii 3akoH u Ilepunoanueckas cuctema xumudeckux 1eMeHToB [l 1. Menzaeneesa. CBa3p nepuoanyeckoro 3akona u Ilepuoguueckoit
cucTeMbl XuMudeckux anemenToB Jl. 1. MenaeneeBa ¢ coBpeMeHHOM Teopuel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX U CJIOXKHBIX BEIIECTB 110 IpyIIaM U IepuojaM. 3HaueHHe MepHoJMUECKOro 3aKOHa B Pa3BUTUU HAYKH.

CrpoeHnue BeniecTBa. XuMuieckast cBsi3b. Buapl XumMuueckoi cBsi3u (KOBaJIEHTHasl HENOJISIpHAsl U MOJIIpHAasi, MIOHHAs!, MeTajindeckas). MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOM XMMHYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). Bogoponnas cBsi3b. BaneHTHOCTh. DNeKTpOOTPUIIATETEHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

Ilonstue o JAUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJJIOMIHBIE PpacCTBOPHI. MaccoBas 10118 BEIIEeCTBa B pacTBOpC.

KHaCCI/I(i)I/IKaIH/ISI HCOPTraHNYCCKUX COGI[HHCHHﬁ. HOMGHKJ’IaTypa HCOPraHNYCCKUX BECIICCTB. I'ereTmueckas CBA3b HCOPraHNYCCKUX BCIICCTB,
IMpUHAJICI)KAINUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckas peakuus. Knaccupukanus XMMHUECKUX peakliuii B HEOPraHMYECKON U OpraHM4ecKoi XUMUU. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPALLCHUS YHEPTUU TP XUMUUECKUX PEaKIUX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3nyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMHUecKoe paBHOBecHe. DaKkTOpbI, BIUSIONINE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle Hlarense.

3JICKTpOJ'II/ITI/I‘-ICCKaH JUCColHranus. CunbHBIC U cl1a0ble QJICKTPOJIUTHI. Cpez[a BOJHLIX paCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaHLHaH, meja0o4Hasd.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pEeaKkunu.



DKCcrepuMEHTAIBHBIC METO/IBI H3yUeHUs BEIIECTB U UX MPEBpAIleHUH: teMoHcTparus Tabnui «[lepuoaudeckas cucteMa XUMUIECKUX HJIEMEHTOB /.
W. MennieneeBay, u3yueHue MojieNield KpUCTATMYECKUX PEMIETOK, HAOI0IeHNE U ONMCaHUe IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB
(pa3nokeHue mepokcuIa BOAOPOAa B IPUCYTCTBUH KaTaIU3aToOpa, ONpPEAEICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO
MHMKATOpa, peakllui HOHHOTO 0OOMEHa), POBECHUE MPAKTUYECKOi paboThl «BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIumy.

PacuérHble 3a/1aun.

Pacuétnl o YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUUCCKUC paC‘léTH, pvaéTbI C MCIIOJIb30BAHUECM INOHATHA «MAaCCOBasi 0I5
BCIICCTBaA».

Heopranuueckasi Xumms

Hewmeramnsr. [Tonoxenne nemetayuioB B [leproauueckoii cucreMe XumMuueckux seMeHToB /. M. MenaeneeBa u 0cOOEHHOCTH CTPOSHHS aTOMOB.
dusnueckue cBoiicTBa HeMeTaIIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XUMHAYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TalIOTeHOB, CEPhI, a30Ta, pocdopa, yriaepoaa u KpeMHHUS ) U UX COSTUHECHUHN (OKCHIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSIUHEHH).

[IprMeHeHne BA)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertamnsl. [Tonoxenne merannos B [lepuonnyeckoit cucreme xumudeckux 3nemMeHToB /1. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX
00oJi0uek aroMoB MeTajuioB. O0uMe pusndeckre cBoNcTBa MeTAJUIOB. CIijIaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN METaIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaIHii, KaJabIMil, MArHHUM, ATFOMUHUM, IMHK, XPOM, Kelle30, MEJlb) U UX COSTUHEHHI.
O611ue cnocoObl nMoxy4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

BKCHepI/IMeHTaJIBHBIC MCTOJbI U3YUYCHUS BCHICCTB U UX npeBpameHHﬁ: N3YUCHHUC KOJUICKITUU «MeTtanisl u CIlJIaBbI», 06pa3u013 HEMCTAJUIOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4, H&6J’II—O}I€HI/I€ " OIIMCAaHHUEC JEMOHCTPAIIMOHHBIX U na6opaTopHHx OIIBITOB (BSaPIMO)IefICTBHe TUAPOKCHUA AJIIOMUHHA C
pacTBOpaMu KHUCJIOT U menoqeﬁ, KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MCT&J’IJ’IOB).

Pacuérnrie 3amaun.

Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce MK 00BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIINH
BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIM OJJHO U3 BEIIECTB UMEET IPUMECH.

XuMud ¥ KU3Hb



Posb xumun B 00ecrieueHU 3KOJIOTHIECKON, JHEPTETUYECKON U MTUIIICBON OE30MaCHOCTH, PA3BUTUU MeIULIUHEL. [IOHATHE 0 HAYYHBIX METO/IaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEaKIUM.

HpeZ[CTaBJIeHI/ISI 00 O6IJ_[I/IX HAayYHBbIX IPpUHIOHIIAX ITPOMBIIIJICHHOI'O ITOJYUYCHUA Ba)KHEHIITNX BCIIICCTB.

YeoBek B MHPE BEIIECCTB U MAaTCPUATIOB: BaKHEHIIIIE CTPOUTEIIbHBIC MaTCPHUallbl, KOHCTPYKIIMOHHBIC MaTEpHraJibl, KpaCK1, CTCKI0, KEpaMUKa,
MaTCepHraIbl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbI, OPraHNYCCKUEC U MUHCPAJIbHBIC YI[OGPGHI/ISI.

XUMHUS U 3A0POBLEC YCIIOBCKA: IIpaBUJia HCIIOJIb30BAHUA JICKAPCTBCHHBIX IIPCIIapaTOB, IIpaBUJIa 0€301aCHOT0 HCII0Ib30BaHMUs perapaToB OBITOBOM
XHMHH B ITIOBCCTHCBHOM KHU3HM.

Me;xnpeleeTHbIe CBA3U.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3yUeHUH 00IIel U HeopraHndeckoi XuMHHU B 11 Kitacce oCyIlecTBIsIETCS Yepe3 UCII0Ib30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK ¥ MMOHATHUH, SABJISIOIIUXCSI CHCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyUHBIH (DAKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3, CUHTE3, KJIacCH(PUKAIUs, IIEPUOTNIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, SIBIICHUE.

@®uznka: MaTepus, SJHEPrus, Macca, aToM, MIEKTPOH, ITPOTOH, HEUTPOH, HOH, U30TOII, PATMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3NYECKHe BETMUUHBI U €MHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMu4IecKas MPOMBINIJICHHOCTh, METAJLITYPIrusd, IPOU3BOJACTBO CTPOUTCIBbHBIX MAaTCPUAIIOB, CEIbCKOXO03ICTBEHHOE IMPONU3BOACTBO,
nmuuieBasd IMMPOMBINIJICHHOCTD, (I)apMaL[eBTI/I‘leCKaH MPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHYCCKUX IMPEMapaToB, IIPONU3BOACTBO KOHCTPYKIIMOHHBIX
MaT€pHraIoB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI I10 XUMUWU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YYAIOIIUMHUCA TPOrPaMM CpeIHEro o0iero oopa3oBanus (JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEMETHBIM). HaydHO-MeTOqM4ecKoil OCHOBOM sl pa3paboTKU TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMM CPEIHETO
o011ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTtBeTcTBHH C CUCTCMHO-ACATCIIBHOCTHLIM IMOAXOA0OM B CTPYKTYPC JIMYHOCTHLBIX PC3YJIbTATOB OCBOCHUA MTPCIMETA «XuMus» Ha YPOBHEC CPCAHLTO
0611_[61"0 O6pa30BaHI/I5{ BBIJCJICHBI CIICAYIOIHUE COCTABIIAIOIINC:

0CO3HaHHE 00YYaIOLUMUCS POCCUMCKON I'PaXk/1aHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;
HaJIM4YMe MOTUBALIUU K 00y4EHHIO;
LeJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTHA Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAAMIINI 0a30BOM HAYKH XMMHUU,

TOTOBHOCTB U CITOCOOHOCTBH 00YYaroIIUXCsl pyKOBOJCTBOBATHCS B CBOCH JIEATEIILHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, TIPUCYITUMU
LIETIOCTHOW CHCTEME XUMUYECKOTO 00pa3oBaHus;

HaJIN4YUEC IPABOCO3HAHUA AKOJIOTHYECKON KYJbTYPBI U CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KU3HCHHBIC I1JIaHbI.

JImgyHOCTHBIC PE3YJIbTAaThl OCBOCHUA MMPCAMETA «XUMUSD JOCTUTAKOTCA B €AUMHCTBEC y‘-IC6HOI71 1 BOCHUTATCIIFHOMN JACATCIIBHOCTHU B COOTBETCTBHH C
T'YMaHHUCTUYCCKUMHU, COUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBCHHBIMU HIEHHOCTAMU U HACAIaMH pOCCI/II\/’ICKOFO rpaxIaHCKOTro OGH.[CCTBa, IIPUHATBIMU B
O6HICCTB€ HOpMaMH U IMpaBUJIaMU IMTOBCACHUS, CHOCO6CTBYIOHII/IMI/I nmponeccamMm CaMOIIO3HAHUA, CaMOPAa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHU A
JIMYHOCTH 06yqafoumxc;1.

JImgyHOCTHBIC PE3YIbTAaThl OCBOCHUA MMPCAMETA «XUMUSD OTpaxaroT Cq)OpMI/IpOBaHHOCTI) OITBITa ITO3HABATEIILHOMN U npaKTqucxoﬁ JACATCIIbHOCTH
o6yqa}0mnxc51 o peajin3anu IMpUHATBIX B O6H.I€CTB€ HCHHOCTCI\/’I, B TOM YHMCJIC B 4aCTHU:

1) rpa:xkaaHCcKOro BOCIMTAHUSA:
OCO3HaHUs 00YYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaKEHUS K 3aKOHY U MTPABOIIOPSIIIKY;
MPEJCTABICHUS O COLMAJIbHBIX HOPMaX U MPaBUIIaX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTU ITPHU CO3TaAHUHN y‘Ie6HI)IX IMPOCKTOB, PCIICHUHA y‘IG6HLIX " IO3HABATCJIbHBIX 3a/ia4, BBIIIOJTHCHUN
XUMHUYCCKUX SKCIICPUMCHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTUX IpU aHAJINW3€ Pa3IUYHbIX BUJOB YUEOHOM €A TENbHOCTH;



2) HNATPHOTHYECKOI0 BOCIUTAHMS .
HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTEUYECTBCHHOM XHUMUU,

YBaAXXCHUA K ITPOLCCCY TBOPUCCTBA B obyactu TCOPHUH U NPAKTUUICCKOTO MPUMCHCHHUA XUMUHU, OCO3HAHHUA TOT'O, UTO JOCTUIKCHUA HAYKU €CTh PE3YyJIbTAT
JJIIUTCIIBHBIX Ha6HIO,HeHPII>’I, KpPOIIOTIUBEIX OKCIIEPUMCHTAJIBHBIX IIOMCKOB, IIOCTOSAHHOT'O TPpyda y‘IéHBIX H IMIPAKTUKOB;

HHTCPCCA U MMO3HABATCIIbHBIX MOTHBOB B MOJIYUYCHHUH U ITOCIICAYIOIICM aHAJIN3C PIH(bOpMaL[PII/I 0 NCPCAOBBIX JOCTUIKCHUAX COBpCMeHHOI;’I
OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:
HPaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITOBCACHU A,

CIIOCOOHOCTHU OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU, U IPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HA MOPAJIbHO-
HPaBCTBCHHBIC HOPMbI U HCHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U IMOCTYIIKH CBOUX TOBapI/IHICf/i C HOSI/IIII/If/'I HPAaBCTBCHHLBIX U IIPABOBBIX HOPM U OCO3HAHUC HOCJ’IGI[CTBI/If/'I O9THUX
IOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

MMOHUMAaHHUS LIEHHOCTE! 3I0pPOBOTO U O€30MacHOro o0pasa KU3HH, HE0OOXOJUMOCTH OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

cOOJTIOICHUS TIpaBUII 0€30MacHOTr0 00pallleHus ¢ BEIIEeCTBAMHU B OBITY, TOBCEIHEBHOM JKU3HH U B TPYAOBOH J€ATEIHLHOCTH;

MOHUMAaHUS [IEHHOCTH MPABIII UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B CUTYaIIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;
OCO3HAaHUS MOCIEACTBUMA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS AJIKOT0JIsl, HAPKOTUKOB, KypeHus);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B yqe6HO-HCCHeJIOBaT€HBCKOﬁ JACATCIIbHOCTH, O6HIGCTBCHHO HOJ'IG?;HOﬁ, TBOp‘IeCKOI\/’I " APYIrux BUJAax
ACATCIIBHOCTH,

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEILIEHUU MPAKTUUECKHUX 3aJ]ad COLIMAIbHOM HAaIIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

HHTEPCCA K MPAKTUICCKOMY U3YUCHUIO HpO(I)eCCI/Iﬁ pa3jinuHoro poaa, B TOM YHUCJIC Ha OCHOBC IPUMCHCHU S IMTPEAMCETHBIX 3HAHUH 110 XHUMUU,



YBAXKEHUS K TPYAY, JIOIIM TPYJa U Pe3yJIbTaTaM TPYLOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIIMBHTyaTbHOW TPAEKTOPUH 00pa30BaHus, Oyayliei mpodeccuy 1 peann3alii COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0J10rM4YecKOro BOCIUMTAHMS:

IKOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOLIEHUS K PUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHUMAHUS IJ100aJIbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIEM, BIMSHUS SKOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOIHON M COIIMAIBHON CPEIbl;
OCO3HaHUA HCO6XOILI/IMOCTI/I HUCITIOJIB30BaHUA ZIOCTI/I)KeHI/Iﬁ XUMUU JJIA pCHICHUA BOITPOCOB PallMOHAJIBHOT'O ITPUPOJAO0II0JIL30BaAHUA

AKTHBHOI'O HCIIPpUATHUA ﬂeﬁCTBHﬁ, MIPHUHOCAIINX BPCIA OKPY)KaIOH_[eﬁ HpPIpOI[HOfI cpeac, yMCHUA IIPOrHO3UPOBATH He6HaFOHpI/IHTHHe OKOJOIH4YC€CKUC
MOCJICACTBYA MPCAIIPUHUMACMBIX JIeHCcTBUI B npeaoTBpaliaTb Ux;

HAJIMYUS Pa3BUTOTO YKOJIOTUYECKOTO MBIIUICHHS, YKOJIOTUIECKON KYJIbTYPHI, OTBITA IESTEIBHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI MU B TIO3HABATEIIbHOW, KOMMYHHKATHBHOM U COIIMAIIbHOMN MPAKTHKE, CIOCOOHOCTH M YMEHHUSI aKTHBHO MIPOTUBOCTOATH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAaHHUS clieNu(UKN XUMHUH KaK HayKH, OCO3HAaHUA €€ posid B (POPMHPOBAHUM PAI[MOHATBHOIO HAYYHOT'O MBILUIEHHUS, CO3/1aHNUHU LIEJIOCTHOTO
IpeCcTaBiIeHNUs 00 OKpY’KarolleM MHUpE Kak O €IMHCTBE MIPUPO/IbI U YEJIOBEKa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuu podiieMm
COXpaHEHUs IPUPOTHOTO PABHOBECUS;

yOexXIEHHOCTH B 0000 3HAYMMOCTH XMMHUU JIJIs1 COBPEMEHHOM IIMBUIIM3AIMH: B €€ TYMaHUCTUYECKON HANpaBIEHHOCTH U BaXKHOM POJIM B CO3/IaHUH
HOBOM 0a3bl MaTepHabHON KYJIBTYPBI, PEIICHUH I100aJIbHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPI€TUYECKOM, MUIIEBON
Y 9KOJOrMYecKoi 6€30IacCHOCTH, B pa3BUTHH MEAMLIMHBI, 00ECIIEUeHNUHN YCIOBUH YCIENTHOTO TPY/1a U HKOJIOTHUECKH KOM(OPTHON KU3HU KaXI0TO
yJIeHa O0IlEeCTBa;

eCTeCTBeHHO-HaquOﬁ IrpaMOTHOCTH: TIOHUMAaHUA CYIIHOCTH METOAO0B IMMO3HAHUSA, UCITOJIB3YEMBIX B CCTCCTBCHHBIX HAYKaXx, CIIOCOOHOCTH HCIIOIL30BaTh
MOJIy4aCMBbIC 3HAHUS JIS1 aHaJIn3a U 00BACHEHHS SIBJICHUH OKpYZKaromero Mrupa 1 rmpoucxoasanux B HEM PI3MCHCHHI>1, YMCHUA ACJIaThb 000CHOBaHHBIE
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOIMUXCA JAHHBIX C LCJIBIO IMTOJYUYCHUSA JOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTENIFHO MCII0JIH30BaTh XMMUYCCKUE 3HAHUS AJId pCIICHU A HpO6HCM B PCAJIbHBIX JKU3HCHHBIX CUTYalIUAX;



HHTCPCCA K IMO3HAHUTIO U HCCIIeI0BaTEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HEIIPEPBIBHOMY O6pa3OBaHI/IIO n caM006pa30BaHmo, K aKTUBHOMY IIOJTY4YCHHIO HOBBIX 3HAHUM 110 XUMHH B
COOTBCTCTBHUH C XXM3HCHHBIMU HOTpCGHOCTHMI/I;

MHTEpeca K 0COOCHHOCTSIM TPya B pa3IMuHbIX chepax npodecCHOHATbHON ASSITETbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YUEOHOTO MpeaMeTa « XUMHUsD» Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE U1 (HPOPMHUPOBAHUS MHUPOBO33PEHHS O0YUAIOIIMXCS MEXKIUCHUTUIMHAPHBIE (MEXKIIPEAMETHBIE) 001IeHayYHbIE TTOHSTHSI, OTPAXKAIOIIINE
LIETIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CIeU(UKY METOI0B IMO3HAHUS, UCIIOJb3YyEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHS,
SBJIEHUE, MPOIIECC, CUCTEMa, HAYUHBIN (DaKT, MPUHIIKIL, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIIEIOBaHKE, HAOII0IEHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBCPCAJIBHLIC y‘le6HHe JEHCTBUSA (HO3HaBaTeJ'ILHI>Ie, KOMMYHHKATHBHBIC, pel"y.]'IHTI/IBHLIC), O6CCHCLII/IB8.IOIJ_II/I€ CI)OpMPIpOBaHI/IC (I)YHKI_II/IOHEUH)HOI\/’I
rpaMOTHOCTH U COIIMAJIbHOM KOMITETCHITHH 06yqa101111/1xcs[;

CIOCOOHOCTH 00YYaIOLINXCS UCIIOJIb30BaTh OCBOEHHBIE MEXINUCIIUIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAaHUS U YHUBEpCaJIbHbIE yUeOHbIe TeHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeamMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMU MTO3HABATEILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH
JIEUCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEIbHBIMY 1eHCTBUAMM:

1) 6a3oBble JJOorMYecKUe AeHCTBUSI:

CaMOCTOATENLHO (hOPMYIHUPOBATh M aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONPENEATh UEIH AESITeIbHOCTH, 3a]]aBas MapaMeTpbl U KPUTEPUU UX TOCTUKEHUSL, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTU C TOCTaBICHHBIMU LEISIMU;

HCIIOJIB30BATh ITPU OCBOCHUU 3HAHWI HpI/IéMBI JIOTUYCCKOI'0 MBIIIJICHHA — BBIACIIATD XapaKTCPHBIC IPU3HAKN MMOHATHH U YCTaHAaBJIMBATb UX
B3aUMOCBA3b, UCITOJIB30BATH COOTBCTCTBYIOIIUEC IMTOHATHA AJIA 00BSICHEHHS OTACIBHBIX (I)aKTOB n HBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;



YCTaHaBJIMBATh HPUYIHNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SABJICHUAMMU,

CTPOUTD JIOTHYECKUEC PACCYKACHUA (I/IH,I[YKTI/IBHBIC, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATE 3aKOHOMEPHOCTH U ITPOTUBOPEYH B paCCMaTPpHUBACMBIX
SABJICHUSAX, CI)OpMy.HI/IpOBaTB BBIBOAbI U 3aKIIFOYCHHA,

MIPUMEHSIThH B IIPOLIeCCe MO3HAHUS, UCIIOJIb3YEMbIe B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BbIBATH MOJICIbHbBIC MPECTABICHUS —
XUMHUYECKHI 3HAK (CHMBOJI) DJIEMEHTa, XUMUIecKast popMyJsia, ypaBHCHHE XUMHUYECKON PEaKINK — IIPU PEIICHUU YUEOHBIX MO3HABATEIBHBIX U
MPAKTUYECKHX 3a]1a4, IPUMEHATh Ha3BaHHbBIE MOJICNIbHBIC MPEACTABICHUS AJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U
XUMHYECKUX PEAKIUH.

2) 6a30BbI€e HCCIEA0BATENbCKHE HeHCTBHS:
BJIaJACTh OCHOBaAMU MCTOJ0B Haquoro IIO3HAHU BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

(bopMyaMpOBaTh LENU U 33]]a4d UCCIEI0BAHNUS, UCII0JIB30BaTh IOCTABJICHHbBIE U CAMOCTOSTEILHO COPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE
MHCTPYMEHTA MMO3HAHUS M OCHOBHI [Tl (POPMHUPOBAHHUS THITOTE3HI 110 MIPOBEPKE MPABHIIBHOCTH BHICKA3BIBAEMBIX CYXKICHHI,

BJIa/I€Th HABBIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOIIOAATh 32 XOJI0M
IpolLecca, CaMOCTOSATEIbHO IPOrHO3UPOBATh €T0 Pe3yJIbTaT, POpMYIUPOBaTH 0OOOIIEHHS U BBIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB
HCCIIeTOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON padoTe;

HpI/IO6p€TaTI> OIIBIT y‘IGHH‘IGCKOﬁ I/ICCJIC)IOB&TCJIBCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, IPOABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIILHOMY
MMOUCKY MECTOJA0B PCHICHUA IMTPAKTUUCCKUX 3a/la4d, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) padora ¢ nndopmanmeii:

OPUEHTHPOBATHLCS B PA3IMYHBIX HCTOUHUKAX MHGOPMAIUH (HAyIHO-TIOMYIISIpHAs TUTEpaTypa XMMHUYECKOTO COAEepkKaHUS, CIIPaBOYHBIE ITOCOOUS,
pecypcbl aTepHeTa), aHamu3upoBaTh HHPOPMAIIHMIO pa3IMYHbBIX BHIOB U (HOPM MPEICTABIICHUS, KPUTHYECKH OLICHUBATH €€ TOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(hopMyITHpOBaTh 3aMPOCHl U TPUMEHATH PA3IMYHBIC METOBI TIPH TIOUCKE U 0TOOpe HHPOpMaIUK, HEOOXOAMMOM JIJIsl BEITIOJIHEHUSI YUEOHBIX 3a/1a4
ONPEACIEHHOTO THUIIA,;

HpI/IO6peTaTI) OIIBIT MCIIOJIB30BaHUA I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U PA3IMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IMpeacTaBiIeHus] HHPopMaluK (CXeMbl, rpaduKu, TuarpaMMbl, TaOIUIbL, PUCYHKU U IPYTHUE);



MCTIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPH paboTe C XUMHUYECKOW MH(POPMALIUEil: MPUMEHATh MeXIpeaAMETHbIE (pu3nueckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIbI, (hopMyIibl, aOOpeBHATypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U HpCOGpﬁ?:OBBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAJIATHOCTH.
OBJIaIleHI/Ie YHUBEPCAIBbHBIMHA KOMMYHHKATUBHBIMUA [[CflCTBHSIMH:

3aJ]aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/Ia€MOI TeMBbI B XOJIe TMaJiora U/WiH JUCKYCCUH, BBICKa3bIBaTh HJIEH, (HOPMYIUPOBATH CBOH MPEIOKEHUS
OTHOCHTEJILHO BBIIOJHEHUS MIPEIJIOKEHHOM 3a1a4H;

BBICTYIIATh C IPE3CHTAMEN PE3yJIbTATOB ITO3HABATEIBHOM €SI TEIbHOCTH, MTOJTYUYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMU MIPU
BBITIOJTHEHUH XUMUYECKOT0 AKCIIEPUMEHTA, IPAKTUYECKOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, pealu3alui y4eOHOTo MPOeKTa U
(GhOopMyJIHPOBATH BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHBIX UCCICAOBAHUN ITyTEM COTIIACOBAHUS MO3UIUI B X0/1¢ 00CYKIeHUS 1 0OMEHA MHEHUSIMHU.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMMU PEryjJasaTUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSATEIBHO INIAHUPOBATh M OCYILIECTBIIATH CBOIO [TO3HABATEIIBHYIO JACSATEIbHOCTD, ONPEACIA €€ LeJIU U 3a4a41, KOHTPOJIUPOBATh U 110 MEpe
HE00XO0IMMOCTH KOPPEKTUPOBATh IpeJIaraéMblii alrOPUTM JeHCTBUI NPH BBIIOJIHEHUH YU€OHBIX U MCCIEI0BATENbCKUX 3a/1a4, BEIOMpaTh Hanbosee
3¢ (eKTUBHBIN CIOCO0 UX pEICHUs C YUYETOM IOJIyYE€HUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYHICCTBJIAATE CAMOKOHTPOJIb CBOEM AeATeIbHOCTH HAa OCHOBE CaMOaHaIn3a U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckas XUMUsD OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOM COCTaBIIAIONIEH eCTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUH SABJICHUN
MIPUPO/BI, B POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbl TUYHOCTH, €€ QYHKIIMOHATHLHOW IPaMOTHOCTH, HEOOXOIMMOI JIJIsl pelIeHUs MPAKTHYECKUX 3a]a4
1 9KOJIOTMYEeCKH 0OOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefe;



BJIaJICHHE CUCTEMOM XMMHUYECKHX 3HAHUN, KOTOPAsk BKIIFOUAET: OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs1 000JI04YKa
aToMa, MOJIEKYJia, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTYpHas popmya (pa3BépHyTas U COKpaliéHHasi), MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00BEM, YTIepOIHBIN CKelNeT, (QyHKIMOHAIbHAS TPYIIa, paauKall, U30Mepusi, U30MEPbI, TOMOJIOTHYECKHUI s, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPO M a30TCOIEPKALIEe COEAMHEHUSI, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS] ); TEOPUU U
3aKOHBI (T€OpHUsl CTPOEHUs opraHndyeckux Beuects A. M. ByTinepoBa, 3aK0H COXpaHEHUs1 MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3BIK
XUMHH; MUPOBO33pPEHUECKHE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOJIOrHYECKHe
CBEIICHUS O CBOMCTBAX, COCTABE, MOJIyYEHUH U OE30IIaCHOM HMCIIOJIBb30BAaHUH BKHEHIIINX OPraHUYECKHX BEIIECTB B OBITY U MPAKTUYECKOM
JeSITEIbHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTI) yMeHI/If/'I BBIABJIATH XapaKTCPHBIC IPU3HAKU HOHSITI/Iﬁ, YCTaHaBJIMBATh UX B3aUMOCBA3b, NCII0JI30BAaTh COOTBCTCTBYIOIHEC MMOHATHA
IIpHu OIIMCAHUHU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpPraHu4YCCKuX COCHHHGHHﬁ;

c(OPMHPOBAHHOCTH YMEHUI NCIOIB30BATH XUMUYECKYIO CHMBOJIMKY JUIsI COCTABJICHHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKPAIEHHOH )
(bopMys1 OpraHMYECKHX BEILECTB U yPaBHEHUH XUMUYECKUX PEAKIMHA, U3rOTABIUBATh MOJIEIN MOJIEKYJI OPraHMUECKUX BEIIECTB JUIsl MIUTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHATIC)KHOCTh H3yUYEHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHHUIO K OIpeIeIEHHOMY
KJIacCy/TpyIie COeTMHEHUH (YTJIEBOIOPOIbI, KUCIOPOI U a30TCOAEPKAIINE COSTUHEHHUS, BRICOKOMOJICKYJIIPHBIE COSTMHEHHS ), TaBaTh UM Ha3BaHUS
no cucremarundeckoit HomeHknarype (IUPAC), a Takxe NpuBOANUTEH TPUBHATIbHBIC HA3BAHUS OTAEIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, IPONHUJICH,
alleTUJICH, dTUJICHTJIUKOJIb, TIIUIIEpUH, (eHOI, (POpMaNbAETH]I, alleTANIbICTH, MypaBbUHASI KUCIOTA, YKCYCHAsl KM CJIOTa, OJIEMHOBASI KUCIIOTA,
CTeapuHOBas KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmall, [eJITI0I03a, TJIUIKH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B OPTraHUYECKUX COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

C(l)OpMI/IpOBaHHOCTL YMCEHUA NPUMCEHATH ITOJIOXKCHUA TCOPHUU CTPOCHUA OPTaHUYCCKUX BCIICCTB A. M. ByTnepOBa JJI 00BSICHEHHUS 3aBUCHMOCTH
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUSA; 3aKOH COXPAaHCHUA MAaCChl BEUICCTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (DU3NUECKHE U XMMUUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENEH pasTUuIHBIX
KJIACCOB OPTraHWYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPOIUJIEH, alleTHIeH, OyTanuen-1,3, metunOyranuen-1,3, 6€H3071, METaHOJ, 3TaHO,
ATUJICHTJIMKOJIb, TIIULEPHH, (DEHOI, alleTalbIeT ], MypaBbHHAS U YKCYCHAs KHCIIOTHI, TTF0K03a, KpaxMal, [eJUTI003a, AMUHOYKCYCHAs KHCIIOTa),
HIUTIOCTPUPOBATh TCHETUYCCKYIO CBA3b MCXKIY HUMU YPABHCHUAMU COOTBETCTBYIOIHUX XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM CTPYKTYPHBIX

bopmyu;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUYHUKHU YTIIEBOIOPOJAHOTO ChIphs (HE(Th, MPUPOIHBIN ra3, yroip), Cioco0bl UX HepepadoTKU 1
MPAaKTUYECKOe PUMEHEHHUE MPOYKTOB IepepaboTKH;



c(OpMHPOBAHHOCTH YMEHHH MTPOBOIUTH BHIYMCIICHUS TI0 XUMHUYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MIPOAYKTa
pEaKIMK 0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOT'O M3 MCXOHBIX BEIIECTB MM MPOTYKTOB PEAKLIUN);

C(bOpMI/IpOBaHHOCTB yMeHI/If/’I BJIaACTH CHUCTEMOM 3HaHUI 00 OCHOBHBIX MCTOAax HAYyYHOT'O ITO3HAHUS, UCIIO0JIb3YCMbBIX B XUMHWU IIPU U3YUYCHUUN BCIICCTB
1 XUMHUYECKHUX SBJICHUM (Ha6J’II-OI[eHI/IC, HN3MCPECHUEC, OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCII0JIB30BaTh CUCTEMHBIC XUMHWYCCKUEC 3HAHUA OJI IIPUHATUSA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;

c(hOpMUPOBAHHOCTh YMEHUH COOJII0/IaTh IPABHJIIA MOJIH30BAHUS XUMUYECKOM MOCYI0M U Ta0OpaTOPHBIM 000PYOBAHHUEM, a TAK)KE MPaBUIIa
oOparleHus C BEIEeCTBAMU B COOTBETCTBUY C MHCTPYKIIMSIMH IT0 BBIITOJIHEHUIO 1a00PaTOPHBIX XHMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IIIAHUPOBATH U BBIINOJIHATh XUMHUECKUI SKCIIEPUMEHT (IPEBPALEHNs] OPIraHUYECKUX BELIECTB IIPU HarpeBaHuH,
MIOJIy4YE€HUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEILECTB, IeHAaTypalus O€JIKOB IpHU HarpeBaHUH, LIBETHHIE
peakiuu OeIKOB) B COOTBETCTBUM C IPABUIAMU TEXHUKHU 0€30IMaCHOCTH NP 0OpallleHUH ¢ BEIECTBAMU U JJAOOPaTOPHBIM 000PYAOBaHHEM,
MPEJCTABIATH PE3yIbTaThl XUMUYECKOTO KCIIEPIMEHTA B (popMe 3aIiCH YpaBHEHHH COOTBETCTBYIOIINX PEAKIMNA U (POPMYJIMPOBATH BHIBOJIBI HA
OCHOBE DTHUX PE3YJILTATOB;

c(OPMHPOBAHHOCTH YMEHUH KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO HH()OPMAIIHIO, TOTyYaeMy0 3 pa3HbIX HCTOYHHKOB (CpeICTBAa MacCOBOU
uHpopmanuu, HTEepHeT U ApYyTux);

c(OpPMHUPOBAHHOCTh YMEHUH COOJII0/IaTh IPABHJIA SKOJOTUYECKH 11€1eCO00pa3HOro MOBEIEHNUS B OBITY U TPYAOBOM JI€ATEIbHOCTH B IIEJISX COXPAHEHUS
CBOETO 3/10POBbsI U OKPYXKarOIIeH MPUPOAHON Cpebl, 0CO3HABAThH ONACHOCTH BO3/IEHCTBUS Ha JKUBBIE OPTaHU3MBbI ONPENEIEHHBIX OPraHUIECKUX
BELIECTB, MOHMMas cMbIci nokaszarens [1JIK, noscHsaTs Ha mpuMepax crocoObl yMEHbIIEHUS U PEAOTBPAIIEHUS X BPEIHOTO BO3IECHCTBUS Ha
OpPraHM3M YEJIOBEKa;

JJIA O6y‘IﬁI—OHIHXC§I C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbA: YMCHUC TPUMCHATL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOAaXx IMMO3HAHW BCIICCTB
U XUMHWYCCKUX HBJ'IeHHfI;

IS CTICTIBIX U CITA0OBHISIIIMX OOYYAIOIIMXCS: YMEHUE UCTIONIB30BaTh Pelibe(HO-TOUCUHYIO CHcTeMy 0003HaueHu JI. Bpailis amst 3anucu XuMHYecKux
bopmy.

11 KJIACC

Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUA KypCa ((OGIJ.I&H N HCOPraHNYCCKasaA XUMHA» OTPAKALOT:



c(OPMHPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, POJIM XMMHHU B TIO3HAHUH SIBJICHUN
IPUPOJBI, B (POPMUPOBAHUH MBIIUIEHUS U KyJIbTYpbl TMYHOCTH, €€ (PyHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM Ul PeLIeHNs IPAKTUYECKUX 3a/1a4
U 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLICHHUS K CBOEMY 3JI0POBBIO U IIPUPOAHOI CpELE;

BJIaACHHC CHCTEMOM XMMHUYCCKHX 3HaHPII>i, KOTOpas BKIHOYACT: OCHOBOIIOJIArarolue rnOHATHUA (XI/IMI/ILIeCKI/Iﬁ 3JIECMEHT, aTOM, M30TOIl, S-, P-, d-
QJICKTPOHHBIC Op6I/ITaJII/I aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIprIfI O6’béM, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTD, CTCIICHL OKUCIICHUA, XUMHWYCCKAA
CBA3b (KOBaHeHTHaH, HOHHAas, METaJIJIMYECCKasd, BO,Z[OpOI[HaH), KpucTtalJIn4eCKasi peméTKa, THUIIBI XUMHUYCCKUX peaKHHﬁ, PacTBOp, SJICKTPOJIUTHEIL,
HEBJICKTPOJIUTBI, SJICKTPOJIUTHYICCKAA AUCCOoOnaus, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCThH XHUMHYCCKON pCaknuu, XUMH4YCCKOC paBHOBCCI/IC);
TCOPHU U 3aKOHBbI (TeOpI/IH BHGKTpOHHTquCKOﬁ JucCconnuanuu, HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[ n. MeHneneeBa, 3aKOH COXpPaHCHUS MACChl BCIICCTB, 3aKOH
COXpPAaHCHUA U NPCBPALICHUSA SHCPIrU IPpHU XUMHUYCCKUX peaKuHs[x), 3aKOHOMCPHOCTH, CHMBOJIHUYECCKUM S3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHW,
JIC)Kalue B OCHOBC IIOHUMAHHA IPUIUMHHOCTH U CUCTCMHOCTH XUMHUUYCCKUX HBJICHI/Iﬁ, (I)aKTOJIOFI/I‘IGCKI/IC CBCACHHUA O CBOP’ICTBaX, COCTaBe, IMOJIYYCHUHU
u 0€30I1aCHOM MCITOJIb30BAHUH Ba)KHEHIIINX HCOPTraHNYCCKUX BCIICCTB B 6I)ITy n HpaKTHHGCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ BBIABJIATH XapaKTCPHLBIC ITPU3HAKH HOHHTHﬁ, YCTAaHABJIUBATDb UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIHEC ITOHATHA
IIpH OITMCAaHUK HCOPraHNYCCKHUX BCUICCTB U UX HpeBpaHICHI/Iﬁ;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMHUUECKYIO CHMBOJIMKY ISl COCTaBJICHUs (DOPMYIT BEIIECTB M YPAaBHEHUN XUMHYECKHUX PEaKIIHiA,
cuctematuyeckyto HomeHkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OT/IEIBHBIX HEOPTaHUUECKHUX BEIIECTB (yrapHBIi ra3, yrileKUuciblid ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas U3BECTh, MUThEBAs COJa, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OIPENEATh BAJIEGHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUUECKHUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ
XMMUYECKOH CBsI3U (KOBAJIEHTHAsI, MOHHAs!, METaJUIMYeCKasl, BOJIOPOJIHAS) B COEAMHEHUSX, TUIT KPUCTAIIINYECKOH peIEéTKH KOHKPETHOTO BEIleCTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METaJNINYecKasi), XapakTep cpeibl B BOJHBIX PaCTBOpaxX HEOPTraHUYECKUX COCAMHEHU;

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb NPHUHAJICKHOCTE HCOPTraHUYICCKHUX BCHICCTB 110 UX COCTABY K OHpe,Z[eJIéHHOMy Knaccy/rpyrme
COC}II/IHGHI/Iﬁ (npocn,le B€IICCTBA — METAJIJIbI U HEMECTAJIJIBI, OKCHIbI, OCHOBAHMs, KHUCJIOTHI, an)OTepHI)IG TUAPOKCUIBI, COJ'II/I);

c(OPMHPOBAHHOCTh YMEHHH pacKphIBaTh CMBICI IIepuoIudecKoro 3akona /[. 1. MenaeneeBa u 1IeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIILYIO,
OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO QYHKINY;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKUX dieMeHTOB 1—4 nepuoaos [leproandeckoii cucTeMbl
xuMuueckux 3ieMeHToB J1. M. MeneneeBa, HCTONb3YsI MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATTHY, «IHEPTETHUECKHE YPOBHIY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10 nieprojiaM u rpynmnaM [lepuoanueckoil cucTeMbl XUMHUYECKUX
anemenToB 1. . Menpaeneena;



c(OPMHPOBAHHOCTH YMEHHH XapaKTepru30BaTh (OMUCHIBATH) O0IINE XUMUYECKHE CBOMCTBA HEOPTAHUYECKHX BEILIECTB PA3IMYHBIX KIIACCOB,
IIOATBEP>K1aTh CYLIECTBOBAHUE FCHETUYECKOM CBSI3U MEXKly HEOPraHM4YECKMMHU BEILECTBAMU C ITOMOIIBIO YPABHEHUN COOTBETCTBYIOINUX XUMUYECKUX
peakuumii;

c(OpPMUPOBAHHOCTH YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKLIUU M0 Pa3IMUHBIM MIPU3HAKAM (YHCITY U COCTaBY pearupyromiux BElecTs,
TEIIOBOMY 3((eKTy peaKiny, H3MEHEHHUIO CTEIICHEeH OKUCICHHS YIIEMEHTOB, 00OPaTUMOCTH PEAaKLUH, YYACTHIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHHsI pEaKLIUN PAa3IMYHBIX TUIIOB, MOJTHBIC M COKPAIIEHHBIE YPABHEHUS PEAKIIUii HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ IIpOBOAUTH PCAKIINH, ITOATBCPIKAAOIINC Ka4eCTBEHHBIM COCTaB Pa3JIMYHbIX HCOPraHMYCCKUX BCIICCTB, PACIIO3HABATDH
OIIBITHBIM H}’TéM HOHBI, MPUCYTCTBYIOIKUC B BOAHBIX PACTBOpaX HCOPraHMUCCKHUX BCUICCTB,

c(hOPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMI MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajlaHca
3TUX PEaKIUK;

c(OpMUPOBAHHOCTh YMEHUI OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKINH OT Pa3IuYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO
paBHOBECHSI B 3aBHCHUMOCTH OT BHelTHero Bo3aeicteus (mpuniun Jle [larense);

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTCPU30BaATb XUMHWYCCKHUC ITPOLECCHI, JICIKAINEC B OCHOBC IIPOMBIINIJIICHHOT'O TTOJTYUCHUS CepHOﬁ KHUCJIOTBI, aMMHaAKa,
a TaKXeE C(l)OpMI/IpOBaHHOCTI) Hpe)lCTaBJIeHI/IfI 00 O6HII/IX HAaYUYHBIX IPpUHOUIIAX U SKOJIOTHYCCKUX npo6neMax XUMHNYECKOTO IMTPONU3BOACTBA,

c(OPMHPOBAHHOCTh YMEHUH MTPOBOIUTH BHIYHUCIICHUS C UCIOIB30BAHUEM MOHATHS «MACcCOBas J0JIsI BELIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH
ra3oB NP XUMHUYECKUX PEaKIUAX, MACChl BELIECTBA WJIK 00BbEMA ra30B N0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJTHOTO U3
YUYacCTBYIOIIMX B pEAKIMH BEIIECTB, TEIUIOBOro 3¢ (eKTa peakI[ii Ha OCHOBE 3aKOHOB COXPAaHEHHUsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS
SHEPruH;

C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ CO6J'IIO,Z[8.TB IIpaBHJia IIOJIb30BAHUA XUMHUYECKON HOCYI[Oﬁ n Ha60paTOpHBIM O60pyI[OBaHI/IeM, a TaK’KC MpaBujia
O6paHIeHI/I$I C BEIICCTBAMU B COOTBECTCTBUU C HHCTPYKIUAMU 10 BBIITOJTHCHHUIO na6opaTopHHx XHUMHUYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT (pa3iioyKeHHe epOKCHIa BOJOPOa B MIPUCYTCTBUH KaTaau3aropa,
OTIpe/ieJIeHUE CPeibl paCTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCATBHOIO HHANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peaKImy, peaklui HIOHHOTO 0OMeHa, KaueCTBEHHbBIE peaKui Ha CyJIb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pellIeHHe
AKCIIEPUMEHTAJIbHBIX 33a4 1o TemMaM «MeTasl» 1 « HemeTanssl») B COOTBETCTBUH € MPaBUIIaMU TEXHUKH O€30MMACHOCTH MPHU OOpaIlleHUH C
BEIIECTBAMH U J1a0OpaTOpHBIM 000pYI0OBAHUEM, MTPECTABIATH PE3yIbTaThl XUMHUECKOTO HIKCIIEPUMEHTA B (JOPME 3aIIUCH YPaBHEHHH
COOTBETCTBYIOIIMX peakluii U GOpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;



c(OPMHPOBAHHOCTH YMEHUH KPUTHUYECKH aHAIU3UPOBATH XUMHUUECKYIO HH(OPMAIIHIO, TOTYyYaeMyt0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBa MACCOBOM
KOMMYHUKaK, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHUI COOIIOIaTh MPaBUIIa SKOJIOTMUYECKH 11€7€CO00pa3HOTO MOBEICHHS B OBITY U TPYJIOBOH JIEATEIBHOCTH B LENIAX COXPAHEHUS
CBOETO 3/10POBbsl U OKPY KAIOIIEH IPUPOIAHOHN Cpeibl, 0OCO3HABATh ONACHOCTb BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONIPENEIEHHBIX BEIIECTB, IOHUMAs
cmblicia nokaszarens IIIK, noscHATh Ha nmpuMepax criocoObl YMEHBUIEHHSI U IPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS HA OPIraHU3M YEJIOBEKa,

JJIA o6yqa}0mnxc;1 C OI'paHUYCHHBIMH BO3MOXKHOCTAMU 300POBbA: YMCHHUC ITPUMCHATb 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOZIaX ITO3HAHUA BCIICCTB
U XUMHNYCCKUX ﬂBHGHHﬁ;

IS CTICTIBIX U CIIA0OBHISIIIIMX OOYYAIOIINXCS: YMEHUE UCTIOIB30BaTh Pebe(HO-TOUCUHYIO CHcTeMy 0003HaueHui JI. Bpailiis st 3anucu XuMHYECKIX
dbopmyI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposrbie)
B NpPOrpaMMmeblI Beero Konrpoasusie | IIpakruyeckune oOpasoBaTeabHbIE
padoThI padoThI pecypchl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH

IIpeamer opranndeckoit xumuu. Teopust

1.1 CTPOCHUS OPTaHMUECKUX COSAMHEHU A. M. 3 0 0
byrtneposa
Hroro no paszneny 3

Paspnen 2. Yriesonopoabt

2.1 [IpenenbHble yraeBoAOPOAbl — aJTKAHbI 2 0 0
29 HenpenenbHble YIIIEBOIOPOIBI: ATKCHBI, 5 0 1
' QJIKaIUCHBI, aJTKUHBI




2.3 ApomaThieckue yrieBogopoabl 2

24 [TpupoHBIE HICTOYHUKH YTICBOJOPOIOB U 3
' ux nepepadorka

Hroro mo pazaeny 13

Paznen 3. Kuciopojacoaepskamnue oprannieckne coeJuHeHust

3.1 Crupter. @enon 3
39 Anbnerunpl. KapOOHOBBIE KHCIIOTHI. 7
Crnoxuble 3upbl

3.3 VriaeBoasl 3
Hroro no pazneny 13
Pasnen 4. A3oTcoaepikainye opraHnyeckue coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo paszneny 3
Paspnen 5. BeicokoMoOJIeKy ISIpHbIE COCAUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 34

11 KJIACC




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne i/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NporpaMMbI Beero Konrposabueie | IIpakTuyeckue | ofpa3oBareibHbIE
padoThI padoThI pecypcsbl
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 0 0
anemenToB /1. I. Meneneena
Crtpoenue BeniectBa. MHOroo6pasue
1.2 P B P 4 0 0
BEIICCTB
13 XUMUYECKUE peakluu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckas xumusi
2.1 Mertanbl 6 0 1
2.2 Hewmeramisl 9 1 1
CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHIX
2.3 P P 2 0 0
BEIIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XHMHS U )KH3Hb 4 0 0
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
DJIeKTPOHHbIE
KoimmuecTBo yacoB Hara ungponnie
U3y4eHust o0pa3oBaTe/IbHbIE
Ne n/m | Tema ypoka pecypcbl
Kontpoabubie | [IpakTuyeckue
Bcero
padoThI padoThI

1 [Ipeamer opran4ecko XUMuH, €€ 1 0 0

BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopus cTpoeHHst OpraHUYECKUX
2 coequHenuil A. M. BytnepoBa, €€ 0OCHOBHbIE 1 0 0

MTOJIOKEHHUSI

IIpencraBnenue o kaaccudukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1 0 0

(cucTemaruyeckasl) 1 TPUBHAIbHbIE

Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1 0 0

TOMOJIOTHUECKUHN PsijL
5 MeraH n 3TaH — npocTenmune 1 0 0

NpEACTABUTCIIN AJIKAHOB




AJKEeHBI: COCTaB U CTPOEHUE, CBONCTBA

DTWIEH U IPONUJIEH — MPOCTEUIIINE

-
IIPEICTaBUTENH aJIKEHOB

8 [Ipaktrueckas padota Ne 1. «Ilomyuenue
STWIEHA U U3yUEHUE €ET0 CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MeTunoyTanuen-1,3. [Tonyduenue
CUHTETUYECKOTO KayuyKa 1 pe3UHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHUM psAll. AUETUIICH —
IPOCTEHUIINH PECTaBUTEIb AIKUHOB

11 Brruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuun

12 Apenbl: 6eH301 U Tos1yoJl. TOKCHYHOCTh
apeHOB

13 I'enernueckas cBs3b yIiI€eBOJOPOIOB,
MPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16

KonrtponbHast pabota no pazueny




«YTIIEBOAOPOIBD)

Hpe,[[eJ'IBHBIe OJIHOATOMHBIC CITMPTBI:

17
METaHOJI ¥ 3TaHo1. Bogoponnas cBsi3b

18 MHOroaTOMHbI€ CIIUPTHI: STUJIEHITIUKOJIb U
TIIUEPUH

19 DeHOI: CTPOCHHUE MOJICKYITBI, PUINICCKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpneruasl: GopManbaeTHI U
areranbJerus. AueToH

21 OmHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl M YKCYCHast

29 [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBoOpa YKCyCHOM KHCIIOTBDY
CreapuHOBasi ¥ OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHUCIIOT

o4 MBpbIna Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnoxxHbie 2(UpBI KaK MPONU3BOTHEIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,

Ouos0ruYecKas pojb )KUpOB




VYTaeBobl: COCTaB, Kilaccuukanus.

27 Bakneiimme npeacTaBUTeNM: TIIOK03a, 1 0
bpykTo3a, caxaposa

28 Kpaxmai u meirono3a Kak mpupoIHbIe 1 0
MOJIMMEPBI
KonTposbHas padoTa 1o pasaeny

29 «Kwucnopoacoaepxaiiue opraHuuecKre 1 1
COEIMHEHU»

30 AMHHBI: METHIIAMUAH U aHWJINH 1 0
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpraHUYECKUE COCAMHEHUS, UX 1 0
ouosornueckoe 3HaueHue. [lentuasl

32 benku kak mpupoiHbIe 1 0
BBICOKOMOJICKYJISIPHBIE COCTMHCHHUS

33 OCHOBHBIE TOHATHS XUMUH 1 0
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 0
[TnacTMacchel, kKayqyku, BOJOKHA

OBHIEE KOJIMYECTBO YACOB I10 34 2

[TPOTPAMME

11 KJIACC

Ne n/m | Tema ypoka KosanuyectBo yacos Tata DJ1eKTPOHHBIE




Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

U3ydeHusi

uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aTOMOB

Ilepuonnueckuit 3akoH u [leprnoanyeckas
cUcTeMa XMMU4YEeCKHUX 3jeMeHToB /. 1.
MeneneeBa, ux CBsSI3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX BJIEMEHTOB M UX COSIMHEHUH 110
rpynmnam v rnepuojiaM. 3HauyeHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTHH HAyKH

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MCXaHU3MBI o6pa3013aH1/1${ KOBaJICHTHOM
CBA3U. BO,Z[OpO)IHaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETBEHOCTD.
CreneHn okucieHnus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOMAHBIE PACTBOPBHI.
MaccoBas 10151 BEILIECTBA B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX COeNMHEHMN. [ eHeTnyeckas




CBs3b HCOPraHNM4YCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHUECKUX pEeakiui B
HEOPraHUYECKOW U OPraHUuYECKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peaKkIuu.
XHUMHUYECKOE PABHOBECHE

10

[IpaxTnueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

Dnektponutnueckas auccounanus. [lonsarue
0 BoJlopoHOM mokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
ITonsATHeE 00 27MEKTPOIM3E PaCIIaBOB U
pacTBOpPOB CONEH

13

KontponbHas padoTa mo pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Meraiuel, ux noyioxenue B [lepuognyeckoii
CHUCTEME XMMHUYECKUX 3nemeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKkue cBOUCTBa
METaJIJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH METalyIoB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAIJIOB
(HaTpWid, KM, KAJIbIIWA, MarHuu,
AITIOMUHUIA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COE€IUHEHUN

18

XuMHYeCcKre CBOMCTBA ITMHKA, JKejle3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Meramnsn»"

20

Hemetamisl, ux MoIoXKeHUE B
[Tepuonnueckoit cucteMe XUMUYECKUX
snemenTtoB JI. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHUS ATOMOB

21

Pu3nYECKUE CBOMCTBA HEMETAIIJIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI M UX
COCIMHEHU I

23

XuMHu4yecKue CBoiCcTBa a30Ta, pocodpa u ux
COE€IUHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIEPOa, KPEMHUS U
UX COeTNHEHNH




25

IIpuMeHeHNE Ba)XHEUIINX HEMETAIUIOB U UX
COETUHEHUN

26

O0001enne ¥ cCUCTEMATH3AMS 3SHAHUH 110
teme «HeMeramnby. Beruuciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHE PACUETHI

27

[IpaxTuueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"HemeTasst"»

28

Kontponbnas padota no temam «MeTauis» u
«Hemeramnbny

29

HeOpFaHI/ILIGCKI/Ie " OPraHUYCCKUC KUCIOTHI.
HeOpl"aHI/I‘leCKI/IC " OPpraHUYCCKHUEC OCHOBAHUA

30

AMpoTepHble HeopraHu4ecKue u
OpraHuYecKue CoeNUHEHU. I 'eHeTnueckas
CBSA3b HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xumun B 00ecniedeHIN SKOJIOTHYECKOM,
SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEAUITUHBI

32

[IpencraBnenus 00 0OMKX HAYYHBIX
MPHUHITUIAX TIPOMBIIUIEHHOTO TIOTYYCHHUS
BaXHEUIIINX BEILIECTB

33

YennoBek B MHPEC BCIICCTB U MATCPUATIOB

34

XHMHS U 310pPOBbE YEIIOBEKA




OBILIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 34 2 3

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AkunonepHoe oo61miectBo «M3narensctBo «IIpocBemenue»
» Xumus, 11 xnacce/ I'abpuensa O.C., OOmiecTBo ¢ OrpaHU4YeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkmonepHoe o01mmecTBo «M31aTenscTBO
«IIpocsemnienne»

[lepuoanueckas cucrtema xumMuuyeckux anemenToB .M. MenneneeBa, Tabnnia pacTBOPUMOCTH, 3JIEKTPOXUMUUECKHM psiJ] HANIPSHKEHUST METAJIIOB

METOJIUYECKHUE MATEPUAJIBI JIJ1S1 YYUTEJISA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MoanucaHo undposon nognucoto: MYHULUMAJIBHOE ABTOHOMHOE
OBLLEOBPA3OBATENIbHOE YUYPEMOEHWE "NINLIEA N2 7 . YEPHAXOBCKA"
HaTta: 2023.10.07 11:22:53 +02'00'



		2023-10-07T11:22:53+0200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 7 Г. ЧЕРНЯХОВСКА"




