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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1o npenMery «XuMHUs» Ha YPOBHE CPEHEro OOIIEro
oOpazoBanus paszpadborana B cooTBercTBUU ¢ OOII COO MOV «Jlumeit No53»,
yrBepxaeHHon oT 02.09.2019 roma npukazom Ne 282 ¢ H3MEHEHUSIMU U
noronHeHussMu: aBryct 2020, asrycr 2021, asrycr 2022, aBryct 2023 rr.,
[Iporpammoii Bocniutanuss MOY «JIuneir Ne53», yrBepxaenHon ot 28.08.2023
roja npukazoM Ne 188, [Tonoxenus o padoueit mporpamme MOV «Jluneit Ne53».

B nporpamme yuteHsl TpeOoBaHHs (peneparbHOr0 TrocyaapCTBEHHOTO
o0pa3oBaTeIbLHOIO CTaHAapTa cpenHero odbmero obpazoanus (PI'OC COO),
YTBEPKJIEHHOTO TMpUKa3oM MuHHUCTepcTBa o0Opa3oBaHuss W Hayku PO ot
17.05.2012. Ne 413 ¢ m3meHeHusmu ot 29.10.2014, 31.12.2015, 29.06.1017,
11.12.2020 rr., denepanbHOil 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO OOIIETro
obpazoBanus (OOII COO) npuka3z Munnpocsenienus Poccuun ot 18.05 2023 roga
No 371, unen W TONOKEHHS] KOHIEMIIMM TpEenojaBaHusl MPEIMETHOW 0O0JacTu
«XuMUs», Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yIbTAaTOB JIyXOBHO-
HPABCTBEHHOT'O Pa3BUTUS, BOCIUTAHUS W COLMATU3AIMHN  OOYYaroIIUXCS,
MPEACTaBICHHON B (enepayibHOW MporpaMMe BOCHUTAHUS, a TaKXKe YUYTCHBI
MpaBWjia TMOCJIEAOBATEILHOCTH M TMPEEMCTBEHHOCTU MPU H3YYCHUU MPEAMETOB
corizacHo ¢ y4yeOHbIM TuiaHoM Ha 2023-2024 y4ueOHblil ron ans ydamuxcs 11
KJiacca.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU LIEJIIMU HU3YyUYCHUS MpPEIMETa
«Xumus» Ha 6a30BoM ypoBHE (11 Ki1.) sIBASIOTCS:

e (opMHUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTUE MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpETeHUs
YMEHHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUUYECKUX SIBJICHUH,
UMEIOITUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHH U CIIOCOOOB AEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBUII
6e30macHOro 0OpaIIeHUs C BEIECTBAMH.

Hapsany ¢ atuMm, coaepkaTenbHas XapaKTepUCTUKA LIeJIed U 3a7a4 U3YUYEHUs
peaMeTa B IporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazopanus. CerojHs B
MpEernoJlaBaHy  XUMHH B OOJIbIIEH CTETEHW OTHAETCA  MPEANOYTCHHE



IPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHWsd OOYy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHMSIMU aKTUBHOTO IOJIyYE€HUs 3HAHUI W NPUMEHEHUS UX B PEalbHOM JKU3HU
JUISL pEIICHUs] TPAKTUYECKUX 3ajau.

B cBf3M C 3TUM NpU U3Y4YEHUM NpeaMera «XHMHs» JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, Kak:

ajanrtanusl 0Oy4arolMXcsl K yCJIOBUSIM JUHAMUYHO Pa3BHUBAIOIIEIOCS MHpA,
(GopMUpOBaHWE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHUBEPCAIBHOE 3HAUY€HUE U1 Pa3IUYHbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX [UJIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYalbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUU C KUZHEHHBIMU MMOTPEOHOCTSAMU, UCIIOIB30BATh
COBpeMEHHbIE MH(DOPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOIO COJIEPIKaHNUs;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCSl ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUM W TNPOBEACHUU XHUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOATBHBIX MpoOeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPaHEHHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHWHM MJI TPUHSATHS TPAMOTHBIX pPEIICHUN B
CUTyalUsiX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSIMHU.

B yuebHOoM maHe cpemHero oOimero oOpa3oBaHHS MPEAMET «XHUMH)
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmacTu «EcrecTBeHHO-HAyUYHbBIE
PEIMETBD.



OO1ee 4ncno 4acoB, OTBEAEHHBIX JJIS U3YUCHHs] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanus, cocrasisieT 34 yaca (1 yac B HeZIeIIO).



COAEPXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTHIecKue ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEHIECTB IO TPYINaM H TEpHOJaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHWUYECKHX BelIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamumss  XMMHYECKHMX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3nuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs,, HEUTPAJIbHAS, IICJIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHMCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHEe TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BrusHue pa3muuHbiX (GakTOpOB Ha CKOPOCTh
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckon cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTANILHBIX 3aj7a4, HAOJIOJEeHWE U OIKCAHUE JIEeMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMus ¥ ’KU3Hb

Ponp xumum B 0oOecrieueHUH SKOJOTUYECKON, IHEPTETUYCCKON U THIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
ya00peHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBHWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHUM oOOlmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUM, SBIISIIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

du3nka: MaTepusi, IHEPTHsI, Macca, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBAa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI HX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHomorusi: XuMHYECKasi NPOMBIIUIEHHOCTb, METAJUTYprus, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3pabOTKH IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBALIUU K O0YyUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IE€I0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESITEIBHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

- OCO3HaHUS OOYYalOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

- TPEJCTABIICHHS O COLMAIBHBIX HOpPMAaxX M MpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



- TOTOBHOCTM K COBMECTHOM TBOPYECKON IEATEIBHOCTH IPU CO3JIAHHU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTM NMOHMMATh M NPUHHUMATh MOTHUBBI, HAMEPEHUS, JOTHUKY M
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

- IIEHHOCTHOI'O OTHOIIEHHS K HMCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0
OTEYECTBEHHON XUMUH;

- YBa)XKEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUM U IPAKTHUECKOIO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

- WHTEpeca W IO3HABaTEJIbHBIX MOTHBOB B IIOJIYYEHUM U IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO IMOBEICHUS;

- CIIOCOOHOCTM OLIEHWBAaTh CHUTyallud, CBSI3aHHBIE C XHUMHUYECKUMHU
SBJICHUSIMH, M NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OIIEHMBATh CBOE MOBEJAECHUE M MOCTYNKHU CBOMX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

- TOHUMMaHUA LEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

- coOmroneHus mpaBuil 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

- TIOHMMaHUS LIEHHOCTU TMPaBWJ WHJMBUAYAJIbHOTO U KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

- OCO3HAHHUSA MOCIEACTBUM U HETPUATHS BPEAHBIX MPUBBIUEK (YHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e€OHO-HMCCIIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUWH MPAKTHUYECKHX 3a]ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



- HHTEepeca K MPAKTUICCKOMY H3yUEHHUIO TIpodecCcrii pa3IngHOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

- YBAXECHUS K TPYLY, JIOASIM TPYAa U PE3yJIbTaTaM TPYJI0BOU AEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOPY WHAMBHUAYaJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEeH 0011IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

- 9KOJIOTMYECKH I1€JIeCO00pPa3HOr0 OTHOIICHHSI K MPUPOJE, KaK MCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

- MOHUMAaHUS TIO0AJIBHOTO XapakTepa SKOJOTHMYECKUX MPOoOJieM, BIHUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

- OCO3HAaHMS HEOOXOJMMOCTH HCIOJIb30BAHUSA JOCTHKEHUN XUMHUU IS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

- AKTHBHOTO HENPUATHS JNEWCTBUW, IPUHOCAIIMX BpEl OKPYKAKOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

-  HaJIM4us PA3BUTOTO SKOJIOTUYECKOIO  MBIIUIEHUS, SKOJOTHYECKOU
KYJIbTYpBI, OIIBITA JIESATEIBHOCTH JKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

- c(hopMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

- TMOHMMaHUA chnenupUuKd XUMUU KaK HayKd, OCO3HaHUA €€ poJh B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

- yOeXIEHHOCTU B O0OCO0OM 3HAYMMOCTH XUMHUU JJII COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

- E€CTECTBCHHO-HAy4YHOM TPaMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJIOB
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIh30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

- HHTEpeca K MO3HAHUIO U HCCIEA0BATEIBCKON e TENbHOCTH;

- TOTOBHOCTM M CIIOCOOHOCTH K HENPEpPhIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

- UHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHbIX cdepax mpodhecCuoHaTbHON
NESATETLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

- 3HauuMble i (OPMUPOBAHMS  MHMPOBO33PEHHS]  OOy4arOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpoLECC, CUCTeMa, HAyYHbIH (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

- YHUBEpCAJIbHbIEC YUeOHbIE NEUCTBUS (IT0O3HABATENIbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
- COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMHA
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKune JaeMcTBUsI:

- CaMOCTOSITENIBHO  (OPMYJIMPOBATh W  aKTyaIM3UPOBATh MpoOIEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

- OIpENeNsATh UEIU JCITEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJICHHBIMU LIESMU;



- WCIOJB30BaTh NMPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

- BbIOMpAaTh OCHOBAaHUS W KPUTEPUU ISl KIACCU(PUKAIMK BEUIECTB H
XAMHUYECKUX PEAKIUN;

- yCTaHAaBJIMBaTh TPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIYy HU3YyYaeMbIMU
SABJICHUSIMH;

- CTPOUTH JIOTHYECKUE pacCyX IeHUs (MHAYKTHUBHBIC, JI€TyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

- IPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

- BJIaJIETh OCHOBAMH METOJ0OB HAyYHOTO IMO3HAHUS BEIIECTB U XMMUYECKHUX
peaKkuui;

- (QopmynupoBaTh LE€IM W 3aJadyd  HUCCIEIOBaHUS, HCMOJb30BAThH
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI N1 (POPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

- BJIQJIETh HABBIKAMHU CAMOCTOSTEJILHOTO IUJIAHUPOBAHUS U TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

- TpuoOpeTaTh OMNBIT YYEHUUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3aJlady, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmaumei:

- OpHUEHTHPOBATHCS B pA3JIMYHBIX HCTOYHUKAX HH(oOpManuu (Hay4yHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHaTu3upoBaTh WH(DOPMAIHUIO PA3IMYHBIX BHIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYUBOCTB;



- (hopMynHpoBaTh 3aMpPOCHl M MPUMEHAITH PA3TUYHbIE METOMBI IPU TMOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

- IpUOOpEeTaTh ONBIT UCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITENbHO BBIOMpaTh ONTHUMAIbHYIO (GOpMYy TMPEICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

- UCIOJB30BaTh HAyuYHbI fA3BIK B KayeCTBE CpEICTBAa Ipu padore ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

- HCIONB30BaTh M MPEoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OsiajeHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

- 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOIl TEMbI B XOJI€ 1Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

- BBICTYIIATh C MPE3EHTAIMEH PEe3yNbTaTOB MO3HABATEIHLHOW JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHMA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

- CAMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBISITH CBOIO IO3HABATEIIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITETFHOCTA HA OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

- c(OpMHUPOBAHHOCTH TPEJCTABICHUNA: O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XMMHM B TIO3HAHUM SBJICHUHN



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpexne;

- BIQJACHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOBaJICHTHAs!, HOHHAs!, METAJUIMYECKAsl, BOJOPO/IHAs ), KPUCTAININYECKas PEIIETKA,
TUANBl XUMHUYECKUX  PEAKLUHH, pacTBOp, JJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peakluuy, XUMHUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TeopHs
IEKTPOJIMTUYECKON Iuccoumanuu, nepuogudeckut 3axkoH [I. M. Menpeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE ITOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BELIECTB B ObITY ¥ MPAKTUYECKOM EATEIbHOCTH YEI0BEKa,

- c(pOpMUPOBAHHOCTh YMEHUN BBISABIATH XapaKT€pPHbIE MPU3HAKU MOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

- c(hopMHpPOBAaHHOCThP YMEHUN HCIOJB30BaTh XUMUYECKYI0 CHUMBOJUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHMM XHMHUYECKHUX  pEeakLuH,
cucremarndeckyro HomeHkIarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACTBHBIX
HEOPTraHWYECKUX BeulecTB (yrapHblid ra3, YrJeKUCIbIM ra3, aMMHakK, raméHas
W3BECTh, HETAIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

- c(opMHpPOBAaHHOCTP YMEHUW OMPEAENATh BaJEHTHOCTh U CTENEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX PAa3JIM4YHOTO COCTaBa, BUL
XUMHUYECKON CBSI3M (KOBAJICHTHAs, WOHHAs, METaJJIMYecKas, BOAOPOJHAas) B
COEJIMHEHHUSX, TUIl KPUCTANTMYECKON pEeETKH KOHKPETHOIO BEllecTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METAJUIMYECKasi), XapakTeP Cpeabl B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX COCIMHEHU;

- chOpMHPOBAHHOCTh  YMEHUW  YCTAaHaBIMBAThb  NPUHAMJICKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpyIie
COEIMHEHUH (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUIDBI, COJIH);



- c(hopMUPOBAaHHOCTh YMEHUHN PACKPBIBATH CMBICH MEPUOIUYECKOTO 3aKOHA
. W. MenaeneeBa W  JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOILIYIO,
OOBSCHUTETHLHYIO U IPOTHOCTHYECKYIO (DYHKITNH;

- c(pOpMUPOBAHHOCTh YMEHHMM XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U MUX COEAUHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Meneneena;

- chOpMUPOBAHHOCTh YMEHHMM XapakTepu30BaTh (ONUCHIBATH) OOIIWE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOW CBS3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

- ¢(hOPMUPOBAHHOCTh YMEHUS KJIAaCCU(PUIIMPOBATH XUMUUYECKUE PEAKIUU TIO
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdekTy peakiru, U3MEHEHHUIO CTEMEHEW OKHMCIICHHUSI 3JIEMEHTOB, OOpaTUMOCTH
peakium, y9acTUIO KaTaanu3aTropa);

- ¢(pOpMUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHHS PEAKIUN PA3ITHUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMK UAYT /10 KOHIIA,;

- c(OpMUPOBAHHOCTH YMEHHMH TMPOBOJAUTH PEAKIIUH, TOITBEPKIAIOIIHIE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

- c(hopMHUpPOBAHHOCTH YMEHUM PACKPBIBATH CYIIHOCTh OKHCIUTEILHO-
BOCCTAaHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATHUX PEaKIIUM;

- c(OpMHUPOBAHHOCTh YMEHUU OOBSACHATH 3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peakiuu OT pa3Iu4HbIX (PAaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3JCHCTBUS (TIPUHIUII
Jle llarenbe);

- c(OpMHUPOBAHHOCTh YMEHHI XapaKTEpU30BaTh XUMUYECKHUE TMPOIECCHI,
JIeXkKaIue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHILHUINAX WU
AKOJIOTHYECKUX MPOOIeMaxX XUMHUIECKOTO TIPOU3BO/JICTBA;

- c(OpMHPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUS C HCIOJIH30BAHUEM
TIOHSTHUSL «MAaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
Py XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY



KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3(p(dexkTa peakunu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

- cOpMHUPOBAHHOCTb yYMEHUH coONIOAaTh MpaBujia  IOJb30BAaHUS
XMMHUYECKON MOCYI0il M 11a00opaTOpHBIM OOOPYJAOBAaHMEM, a TaKKe IpaBHIIA
oOpallieHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

- c(hOpMUPOBAHHOCTh YMEHHUH IUIaHMPOBAThb W BBIIOJHATh XWMUYECKUH
HKCIEPUMEHT (pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajau3aropa,
ONPENENICHUE CpEedbl pPAacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEakIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1ad I10
TeMaM «Metaiey U «HeMeramuibl») B COOTBETCTBHM € NPABWIAMHM TEXHUKH
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU M JIA0OPAaTOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peakUuil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
3TUX PE3YNbTATOB;

- C(OPMUPOBAHHOCTb YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

- chopMHpOBaHHOCT, YMEHHMH COOJIO/IaTh TMpaBWiIa  AKOJOTHYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEILIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yMEHBIIEHUS H
NPENOTBPAIIEHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

- JUIs1 00yYaronuxcsi ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

- JJI CJENbIX W CHa0OBUASAIIUX OOYYarOUIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

Kouu4vecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uppoBbIE
Ne ni/m IpOrpaMMBbL pasi Beero KonTpoabubie IIpakTnueckue f)]gp(al:f OBAT e.l)'lbl-lbl e
padoTshI padoTsbI pecype
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH https://lesson.edu.ru/04/10
1.1 u [lepuonnueckas cuCTeMa XUMUYCCKUX 3 0 0
anemenToB 1. I. Menaeneena
19 Crpoenue Bemectsa. MHoroo6pasue 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Mertabl 6 0 1 https://lesson.edu.ru/04/10
2.2 HewmeTamisr 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPraHWUECKHX U OPraHHYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XuMus U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

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

1. Xumust, 11 xnacce/ T'abpuensa O.C., Octpoymos WU.I'., CnaakoB
C.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.  Xwumwus  (6a3oBbIi  ypoBeHb). Peammzamuss  oOpa3oBaHUS:
MeTonudeckoe nmocobdue mist yuutens / Kasepuna A. A., [luayruna I'.B.; mon
pen. I'. B. Ilmuyrunoin. M.: ®I'BHY «MHcTUTyT CTparernn pa3BUTHUS
obpazoBanust PAOy», 2022 1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

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