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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE CpeaHEro oOuiero odpasoBaHUs pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpazoBanuu B Poccuiickoi
Oenepaunn», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHsS (eaepaabHOl 00pa3oBaTEIbHOM
nporpaMmsl cpeadero odmero oopazoBanus (OOII COO), nmpeacraBnenusix B GenepanbHoM
rocyJapcTBeHHOM oOpazoBarenbHoM ctangapte COO, ¢ yuetom KoHueniuu npemnogaBaHus
yueOHoro npeamera «XuMus» B 00pa3oBaTesibHbIX opraHu3auusx Poccuiickoit denepanuu,
peanu3ylomKX OCHOBHbIE 0Opa3oBaTeNbHbIE MPOrPAMMbI, M OCHOBHBIX IOJIO)KEHHI
«Ctparerun pa3putusa BocnuTaHusi B Poccuiickoit @enepaunn Ha nepuon no 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3paboTKe NporpamMMmbl MO XUMHH, K OIpeAesieHH0 oOuen
CTpaTeruu OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYaAIOIIUXCSA CPEACTBAMHU Y4eOHOTO
npenmera «Xumusi» 1as 11 kimacca Ha 0a30BOM YPOBHE COCTaBUJIM KOHIENTYalbHbIE
nosoxkenust ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JEH, CONep)KaHMs, pPE3yJbTaTOB
oOydeHus 1 TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuueckoe oOpa3oBaHUE, TOJy4aeMOe€ BBIMYCKHHUKaMU 00Ieo0pa3oBaTeabHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacTblo HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAONIMM 3TAllOM peajln3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIINX IIEJIOCTHOM CHUCTEME XHMHUYECKOro OO0pa3oBaHHA. OJTH ILIEHHOCTH
KacaroTcsl MO3HAHUSI 3aKOHOB MPUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YeJioBeKa, a TaKXe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0pOBBIO H
npupoaHoi cpene. Peamusyercs xumudeckoe o0Opa3oBaHuE OOydYarOIIMXCS Ha YpPOBHE
cpeaHero o6imero oOpa3oBaHUs CPEACTBAMH YYeOHOTO Tpeamera «XHUMHs», COAepKaHue U
MIOCTPOCHHE KOTOPOTO OIpPEACNICEHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHelUUKU HAYKU
XUMHH, €¢ 3HaYCHUS B MO3HAHUU MPHUPOABI U B MaTepUATHHOU >KU3HU OOIIECTBA, a TAKKE C
y4€ToM OOUIMX LN W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpeaHero oomero oopasoBanus B Poccutickoit deneparum.

XuMUS KaKk 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOM
[UBUIIM3AIMH, B CO3/IaHUU HOBOI 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(GopMupoBaHHE  pPALMOHAIBHOTO HAYYHOTO  MBINUJICHHS, B CO3JAaHUE IIEIIOCTHOTO
IIPEICTABICHNS 00 OKPYXKAIOIIEM MHUpPE KaK O €AMHCTBE NPHUPOABI M YEIOBEKA, KOTOPOE
GopmMupyeTcsi B XUMUHM HAa OCHOBE MOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPY>KAIOILIETO MUPAa,
OCO3HAHMSI B3aUMOCBSA3M MEXKJy CTPOCHHEM BEIECTB, MX CBONCTBAMH M BO3MOXXHBIMU
00JacTIMU IPUMEHEHHUS.

TecHo B3auMonIeWCTBYd € JPYIMMHM €CTECTBEHHBIMM HAayKaMH, XUMHUS cTajna
HEOTHEMJIEMOM YaCTbI0 MHPOBOHM KYJIBTYPbl, HEOOXOJUMBIM YCIIOBUEM YCHEIIHOIO TpyJa U
KU3HU Kax1oro wieHa oduiectsa. CoBpeMeHHasi XMMHMsI KaK HayKa CO3uJaTeNbHasi, KaKk HayKa
BBICOKMX TEXHOJIOTMI HaIlpaBJi€Ha Ha PEIIeHHE TI00ATBHBIX MPOOJIEM YCTONUYUBOTO Pa3BUTHS
YeJ0BEUECTBA — CHIPHEBOM, DHEPreTUUECKOM, MHIINEBOM, SKOJIOTHYECKONW O0€30MacHOCTH U
OXpaHbI 310POBBSI.



B cooTBercTBUM C OOHmIMMH LENSIMH U NPUHIMIAMU CPEAHEro oOIIero oOpa3oBaHUs
conepxxanne npeamera «Xumusa» (11 kmacc, 0a30BbI ypOBEHb M3YyUEHHs) OPUEHTHUPOBAHO
MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJIFOTOBKY 00YyYaroUIMXcsl, HEOOXOJUMYIO UM ISt
BBIPA0OOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOJDKEHUsT 00pa30BaHUS B Pa3IUYHBIX O0JACTSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocrapnsitonuMu  ripeMera «XuMus» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
xumuss» U «OO0mass ¥ HeopraHW4eckass XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJIepKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUW MO HEOPTaHUYECKON XUMHH (C
BKJIFOYCHUEM 3HAHWU W3 OOIIeH XUMUU) M opraHuyeckor xumuu. dopMupoBaHHe TaHHOU
CUCTEMBbI 3HaHWU MPU U3YUYECHUH TMPeMeTa 00eCrieYnBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpyktypa conaepkaHus KypcoB — «Opranuyeckas xumus» U «OOmas
HEOpraHuyeckass XuMmus» chopMUpOBaHA B MPOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO
MoJX0/Ja K W3YYEHHIO y4yeOHOro Martepuasa U 00YyCIOBJIEHA HUCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha OMPENIEICHHBIX TEOPETHUECKUX YpOBHAX. Tak, B Kypce OpraHuYecKou
XUMHUU BEIIECTBA pPAacCMATPUBAIOTCA HA YPOBHE KIACCHMYECKOM TEOpPHU CTPOCHUS
OpraHUYeCKUX COCIUHCHHM, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKHX U DJICKTPOHHBIX
peAcTaBICHUN 0 cTpoeHuHU BeriecTB. CBeleHUsT 00 M3y4aeMbIX B Kypce BeIeCTBaX JarTCs B
Pa3BUTHUU — OT YTJIEBOJIOPOJIOB IO CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX coeqMHEHU. B kypce
OpraHUYeCKOM XMMHH TOJYYaloT pa3BUTHE CPOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus TMEpPBOHAYAJIbHBIC MPEIACTABICHUS O XUMHUYECKON CBS3H, KIACCU(PUKAITMOHHBIX
IIPU3HAKaX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUSA, O XUMHUYCCKOU
peaKIuu.

ITox HOBBIM YyTrjIOM 3peHHs B IpeaMeTe «XHUMHS» 0a30BOTO YPOBHS pacCMaTpuBaeTCs
U3YYEHHBIE Ha YpOBHE OCHOBHOI'O O0OINEro oOpa3oBaHUs TEOPETHUUECKUH MaTepuan u
(haKTOJIOTHYECKHE CBEACHHUS O BEIIECTBAX M XUMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mast 1 HeopraHuJecKass XUMHUs» 00yJaIOIMMUMCS TTPEAOCTABIIACTCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE IEPHUOINYSCKOr0 3aKOHA C OOIIETCOPETHYCCKUX M METOJOJOTHYCCKUX TIO3UIINH,
riIy0’ke TOHATh MCTOPUYECKOE HM3MEHEHWE (YHKIMH 3TOTO 3aKOHAa — OT o0oOmaromen 10
OOBSCHSIONICH U MMPOTHO3ZUPYIOMICH.

Ennnas cucrtema 3HaHUN O BOXKHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NMPUMEHEHUH, a TakKKe O XUMHUYECKMX PEaKIMAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSIX
MpoTEeKaHUsl JOMOJIHSAETCS B Kypcax 11 kjacca aneMeHTaMU COJIep)KaHUs, HUMEIOIUMHU
KyJbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. DTH 3HAHHUSA CIOCOOCTBYIOT MMOHHUMAHHIO
B3aMMOCBSI3U XUMHH C JAPYTMMH HayKaMH, PacKpbIBalOT €¢ pPOJib B II03HABATEJIBbHOU U
MPAKTUUYECKON JEATEIHHOCTH YEIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K MPOIIECCY
TBOpUYECTBA B 00JIACTH TCOPUHU U MPAKTUUECKUX MPUIIOKECHUN XUMHUH, IIOMOTAIOT BBIITYCKHUKY
OPHEHTHUPOBATHCSA B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh HH(POPMALIMIO U PUMEHSTH €¢ JJIsI TIOTOJTHEeHUS 3HaHUM, PEeIICHUS
MHTEJUIEKTYaJbHbBIX U 9KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a/1a4u. B 1enom conepxanue



y4eOHOro npeaMera «XuMus TaHHOTO YPOBHSI U3YUYEHUSI OPUEHTUPOBAHO HA OPMHUPOBAHUE
y 00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PUIOCODCKUX UIEH, TaKux
KaK: MaTepUalibHOE €IMHCTBO HEOPTaHUYECKOTO W OPraHMYeCKOTro MHUpa, 00YCIOBICHHOCTH
CBOMCTB BEIIECTB MX COCTABOM U CTPOCHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHHUI MyTEM
AKCIEPUMEHTA W PEUICHUS MPOTHUBOPEUYHN MEXKIYy HOBBIMH (haKTaMU U TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XHMHHU B PEIICHUU HKOJOTUUECKUX MPOOIeM, a TakkKe
npobJieM cOepexeHUsi dYHEPreTUYECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTHHN U
MaTepuasoB.

B mmane pemieHuss 3amay BOCHUTAHMsS, PA3BUTHS M COLMATM3AMKU  OOYyYarolUXCs
NPUHSATBIE TIPOrpaMMON MO XMMHUHU MOAXOAbl K OMPEIEICHUI0 COACPKaHUS W TOCTPOCHUS
npeaMeTa MpeycMaTpuBaoT (POPMUPOBAHUE YHUBEPCAIBHBIX YUECOHBIX IEUCTBUMA, HMEIOIINX
0a30BOe 3HAUYCHUE JJIs Pa3IMYHBIX BUIOB JCSATEILHOCTHU: PEIICHUs TPoOeM, MOMCcKa, aHaIn3a
u o0pabotku wuHpOpMAIMU, HEOOXOAUMBIX ISl MPUOOPETCHUS OMbITa MPAKTUYECKON H
HCCJIEI0BATEIbCKOM IEATEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B ITO3HAHUH XUMHUH.

B npaktuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHusl, TaK
U Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs, NPH OMNPEACICHUH COJep)KaTeIbHON
XapaKTEPUCTUKHU IIeJiel W3yUeHMs] TpeaMeTa HaIpaBJICHHEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TMpU3HASTCS (OPMHUPOBAHHWE OCHOB XHMMHUYECKOM HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU NEATEIIbHOCTH YejoBeKa M KaK OJHOT0 M3
KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAWYECKOW TOUYKH 3PEHHUS TaKOW IMOJIX0HI K
OTIPEJICIICHUIO TIeJIeH N3yUeHUsI TIPEeIMETA SBJISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMU IMEISIMU M3Y4YeHUs Tpeamera «XuMHs» Ha
6a3zoBoM ypoBHe (11 ki1.) sBIISIIOTCS :

- ¢dopMuUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUN KaK BaXXHEHIICH COCTaBIISAIONMICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa, B OCHOBE KOTOPOM JI€KAT KIFOUEBBIE TOHSITHUSA,
(dbyHIaMeHTanbHbIEe 3aKOHBI U TEOPUU XHMHH, OCBOCHHE f3bIKAa HAYKH, YCBOCHHE H
MOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MMPOBO33PEHUYECKOT0 XapakTepa,
O3HAKOMJIEHHE C UCTOPUEN X Pa3BUTHS U CTAHOBIICHUS;

- (opmupoBaHME U pa3BUTHE MPEICTABICHUM O HAYUYHBIX METOAAaX MO3HAHMS BELIECTB U
XUMUYECKUX peaKkiuil, HeOOXOJUMBIX JUIsl MPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBJICHHUI, UMEIOIINX MECTO B IPUPOAE, B IPAKTUUECKOI
U TIOBCEJHEBHON KU3HMU;

+ pa3BUTHE YMEHHUH U CIHOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHHEM XHUMHYECKOTO OJKCIEPUMEHTa, COOIIOJCHHEM MpaBHJI 0e30MacHOTO
oOpalleHusl ¢ BEIeCTBaMHU.

Hapsny ¢ 3Tum, conepxaTesibHasi XapaKTepUCTUKA LEJEH U 3a7a4 U3YUEHHs [TpeMeTa B
IporpaMMe 1O XWMHUHM YTOYHEHa M CKOPpPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMHU
IIPUOPUTETAMHU B CHCTEME cpefHero oouero odpazoBanusd. CeroaHs B MpenojgaBaHUU XUMUU
B OoJyibIIEH CTENEHU OTHACTCS NPEANOYTEHHE NPAKTUUYECKOW KOMIIOHEHTE COAEpKaHUs
oOy4eHHsl, OpPUEHTUPOBAHHOM Ha TMOJTrOTOBKY BBIIYCKHHKA 00I1€00pa3oBaTENbHON
OpraHu3alyy, BJIAJCIOEro He HaOOpOM 3HaHMM, a (PYHKIIMOHATBHOW I'PaMOTHOCTBIO, TO €CTh



croco0amMu ¥ YMEHUSMH aKTUBHOTO TMOYYEHUS 3HAHUW U PUMEHEHUS MX B PeaIbHON KU3HU
JUTSI pEIICHUST TTPAKTUICCKUX 3a1a4.

B cBf3u ¢ 3TUM mpu M3ydeHWUW TMpeaMeTa «XUMHUS» JOMHUHHPYIONIEEe 3HAYCHHEC
NpUOOPETAIOT TaKUe LT U 33/1a4H, KaK:

aganTanus OOyYarOIMXCSA K  YCJIOBHSM JUHAMWUYHO  Pa3BUBAIOIIECTOCS  MUPA,
dbopMHUpOBaHUE WHTEIUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHMIO,
COTPYIHHUYECTBY, CaMOCTOATEILHOMY TPHHITHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYaIlMsX, CBSI3aHHBIX C BEIICCTBAMH W HMX NPUMCHECHHEM; (OPMHUpPOBAHUE Y
O0Oy4JarommMXCcsl KIIOUYEBBIX HABHIKOB (KJIFOYEBBIX KOMIIECTEHIMI), UMEIOIMINX YHUBEPCAIHHOE
3HAUCHWE Ui Pa3IMYHBIX BHUJIOB JICSATCIIBHOCTH: pEIICHUS MpoOJieM, MOWCKA, aHaIW3a H
00paboTku MH(DOpMAIUU, HEOOXOIUMBIX JJII IPHOOPETCHUS ONBITA JACATCIBHOCTH, KOTOpas
3aHMMACT BaKHOE MECTO B MTO3HAHUU XMMHH, a TAKXKE JJIS OLICHKHU C MMO3UITUH IKOJOTHYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX TPOIECCOB HA OPraHU3M YeIOBEeKa
U TPUPOAHYIO CpEay; pa3BUTHE II03HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH OOYyYaIONIMXCsA: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh
HOBBIC 3HAHUS 1O XHMHH B COOTBETCTBUU C JKM3HECHHBIMH IMOTPEOHOCTSIMH, HCIIOIH30BATH
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH I TIOWCKAa W aHaJM3a y4eOHOW W Hay4dHO-
NOMYJIIPHOW HMH(OPMAIIMM XUMHUYECKOTO COJEpKaHus, (OPMHUPOBAHWE W pa3BUTHE Y
OOyJaromMXxcss  acCONMATUBHOTO W  JIOTHYECKOTO  MBIIUICHUS, HAOII0AaTeIHbHOCTH,
COOpPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHWU M TPOBEJIECHUN XUMHUYECKOIO IKCIEPUMEHTA; BOCIHUTAHHE y OOYJaroIIUXCs
yOeXKICHHOCTH B TYMaHHUCTHYECKON HAPaBIEHHOCTH
XHAMHAH, €¢ BaXHOH pOJM B PpEIICHWH DIOOATBHBIX MPOOJeM  PAIMOHAIBHOTO
HPUPOJIOTIONIH30BAHMSI, TIOMOJIHEHUSI YHEPTreTHYECKUX PECYPCOB M COXPAHEHUsS MPUPOTHOTO
paBHOBECHSI, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K TIPHUPOJE U CBOEMY
3I0POBBIO, a TakKXKe MPUOOPETCHUs OIbITA HCIIOJIB30BAHUS TOJNYYCHHBIX 3HAHWHA IS
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBI3AHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeOHOM maHe cpemHero o0miero oopa3oBaHus mpeaMer «Xumus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTi «EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

OO0miee ynCcio 9acoB, OTBEACHHBIX JJIA M3YUYEHUST XUMUU, HA 0230BOM ypOBHE CPEIIHETO
obmrero obpazoBanmsi, coctasisieT B 11 kimacce — 34 gaca (1 gac B Henenro).

COJAEP XAHUE OBYYEHMUS
11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBbI XUMMH
XUMHUYECKUN 371eMeHT. ATOM. SIIpo aToMa, U30TOMbl. DJIEKTPOHHAsT 000JI0UKa.
DHEpreTUYecKre ypOBHH, IOAYPOBHU. ATOMHBIC opOuWTanu, S-, pP-, d- 3JIeMEHTHI.
Oco0eHHOCTH pacHpeiesieHUs] JIEKTPOHOB MO OpOUTAIsIM B aToOMaxX 3JIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYypaIUsl aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuomuyeckas cucrema XuMudeckux sneMeHToB J[. .
MenpneneeBa. CBsA3bp NEpUOAMYECKOro 3akoHa M [lepmogmdeckol CUCTEMBI XMMHUYECKHX
anemeHToB JI. . MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUUYECKUX DJJIEMEHTOB U 00pa3yeMbIX HWMH MPOCTBIX M CIIOXKHBIX
BEILIECTB 110 rPyMNIaM 1 repuoaaM. 3HaueHUe MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHYECKasl CBs3b. Buabl XuMUYecKOM CBs3U (KOBaJICHTHas
HEMoJIApHas U MOJSpHAsi, HOHHAs, MeTajinyeckas). MexaHu3Mbl 00pa30BaHMs KOBaJEHTHOM
XUMUYECKOU CBSA3U (OOMEHHBIN U JOHOPHO-AKIIENTOPHbBIN). BomopoaHas cBsi3b. BajieHTHOCTS.
DIIEKTPOOTPUIATENBHOCTh. CTENeHb OKUCIEHUs. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIICTOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUTMYECKON PELICTKH.

[lonsiTne 0 aucnepcHbIX cucTteMax. VICTMHHBIE M KOJUIOWJHBIE PacTBOpbL. MaccoBas
JI0JIsl BELIECTBA B pacTBOPE.

Knaccudukanuss HeopraHudeckux coenuHeHuil. HomeHknaTypa HeopraHu4ecKHux
BellecTB. ['eHeTHYeckass CBSI3b HEOPraHMYECKUX BEUIECCTB, MPUHALICKANIUX K Pa3IUYHBIM
KJIaccaM.

Xumunueckass peakuus. Krnaccupukanus XMMHYECKUX PEAKIUMNA B HEOPraHWYECKOW Hu
OpPraHWYeCKOM XHWMHUHU. 3aKOH COXPAaHEHUsI MacChl BEUIECTB, 3aKOH COXpPaHEHHS U
IIPEBPALLICHUS SJHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKOpoCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUyHBIX (pakTopoB. OOpaTHUMbIe pEaKIINH.
Xumuueckoe paBHOBecue. PaKTOpPBI, BIUSIOIMIME HA COCTOSIHUE XMMHYECKOIO PABHOBECHS.
[Tpunumn Jle [arense.

OnekTponuTnyeckas aucconuanusa. CuibHbBIE W clla0ble AIeKTpoNuThl. Cpena BOJTHBIX
PacTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, 1IEJIOYHAS.

OKuCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEepUMEHTAIbHBIE METO/bl M3YUCHMS BEIIECTB M WX IMPEBpAICHUM: JEMOHCTpaIus
tabmun «llepronudeckas cucrema xumuueckux snemeHToB J[. Y. MenneneeBay, n3ydeHHE
MoOJIeIeH KPUCTAUTMYCCKUX PEIICTOK, HAOJIIOJICHHE M OIMCAHHWE JIEMOHCTPAIMOHHBIX H
Ja00pAaTOPHBIX ONBITOB (Pa3IOKEHHE TMEPOKCHIA BOJAOPOAA B MPHUCYTCTBUM KaTaau3aTopa,
OomnpeeIeHUE CPeIbl PACTBOPOB BEIIECTB C MOMOIILI0O YHUBEPCATLHOTO MHIUKATOPA, PEAKIINH
HOHHOTO O0OMEHA), MPOBEJICHUE MPAKTUYSCKOW paboThl «BiusHMEe pa3nuvHbIX (PaKTOPOB Ha
CKOpPOCTh XUMUYECKON PEAKLIUN.

PacuéTHpie 3amaun.

Pacu€Tel Mo ypaBHEHMSIM XUMHYECKHX pEaKIWid, B TOM YHCIE TEPMOXUMHUYECKHUE
pacueThl, pacuCThl C UCTIOJIH30BAHUEM TTOHSITHS «MACcCOBast OIS BEIICCTBAY.

Heoprannuyeckas xumusi

Hemeramnel. Ilonoxkenne HemetauioB B llepuoandeckolt cHUCTEME XUMHYECKHX
sanementoB [I. . MenneneeBa u 0COOCHHOCTH CTpoeHUs aToMOB. (Du3nMyecKue CBOMCTBA
HEMETAJIOB. AJUIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCTIOpoa, cephl, pocdopa u yrieposa).



XUMUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAUIOB (rajoreHoB, cephl, a3oTa, Qocdopa,
yriepojaa M KPEeMHHMS])) M HUX COCIUHEHUN (OKCHAOB, KHUCJIOPOACOAEPKAIUX KHUCIOT,
BOJIOPOJIHBIX COEMHEHUH).

IIprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertasel. [lonoxenue meramnos B [lepuoauueckon cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTU CTPOCHUS IJIEKTPOHHBIX 000JI0Y€K aTOMOB MeTauioB. O0mue
¢uznueckue cBoricTBa MeTauioB. CIlaBbl METAIOB. DNEKTPOXUMUYECKUN Psijl HANPSKEHUN
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BaXXHEWIIMX METAUIOB (HATpPUM, Kajdui, KaJdblUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl nmoxyueHus MetamioB. [I[puMeHeHre METaJIIOB B OBITY U TEXHHKE.

OKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUN: HN3YyUYCHHUE
KOJUTeKIIUM «MeTalibl U CIUIaBbl», OOpa3IOB HEMETANJIOB, PEIICHHE SKCIIEPUMEHTATBHBIX
3a/71a4, HaOJIOJICHHWE W OIKMCAHHE JICMOHCTPAIIMOHHBIX U  JIAOOPATOPHBIX  OMBITOB
(B3amMoOICMCTBHUE THIPOKCHIA ATIOMHHHUSI C PACTBOPAMHU KHUCJIOT U IIEI0YeH, KaueCTBEHHBIC
peaKu Ha KATUOHBI METAJLIIOB).

PacueTHrble 3agaymn.

PacuéThl Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00beMy OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, PacueThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CJIH OJJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUSA U KU3Hb

Ponp xumum B oOeCnEYeHMHM OKOJIOTHYECKOM, JSHEPreTMYecKod | MUIIEBON
0e30MacHOCTH, pa3BUTUU MeIUUMHBI. [loHSATHE O HAay4YHBIX METOAAaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPUHIUNAX TPOMBIIUIEHHOTO TOJYYeHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB U MATEPHUATIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO, KEPAMHKa, MaTepHaibl JJIs JJIEKTPOHUKH,
HaHOMaTepualibl, OpPraHUYECKUE U MUHEPAJIbHbIE YI00PEHUSI.

XuMHUsS U 310pOBBE YEJIOBEKA: ITpaBUia MCIOJIb30BAHUS JIEKAPCTBEHHBIX MNPENapaToB,
npaBmiIa 0€30MacCHOTO MUCIIOJIH30BAHUS MTPENapaToB OBITOBOM XMWY B TIOBCETHEBHOW JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXTpeAMETHBIX CBS3EH MpU U3ydeHUHU 00IIel 1 HEOPTraHNIECKOW XUMUH B

11 xmacce OCYIIECTBISIETCS depe3 HCMOJIb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITHW, SBISIOUIMXCA CHCTEMHBIMU JUISI OTHAENIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecTBEHHO-HAYYHbIC TMOHSTHUSA: HAy4HbIM (haKkT, THUIOTE3a, 3aKOH, TEOpUS,
aHanu3, CHUHTE3, Kjaccu(uKalusi, NEPUOJAUYHOCTb,  HAOIIOJCHUE,  SKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SABJICHUE.



®dusnka: mMaTepus, dHEprus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, U3OTOIL,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TE€NO, 00BEM, arperaTHoe
COCTOSIHUE BellleCTBa, (U3MUECKUE BEJIMUUHBI U €UHUIIBI UX U3MEPEHUSI, CKOPOCTh.

buonorus: kieTrka, OpraHmsM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHepaiibl, TOpHbIE TOPOABI, TOJIE3HBIE NCKOMIAEMBbIE, TOILJIMBO, PECYPCHI.

TexHonorusi:  XUMHUYECKasi  MPOMBILIJIEHHOCTb,  METAJUIyprusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHalioB, CEeJbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MPOMBIIIIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX
[penapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUATIOB, JIEKTPOHHAS! TPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOSHHUS O0YYarOlUMHUCS
mporpaMMm  cpefHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METaNpPEIMETHBIM U
npeaMeTHbIM).  HayyHo-meTogmveckoil OCHOBOM  Jyisi  pa3palbOTKU  MJIAHUPYEMbBIX
pE3yNbTaTOB  OCBOEHHUS MPOrpaMM  CcpeaHero obmiero oOpa3oBaHUsS — SIBJSIETCS
CUCTEMHOJIEATEIIBHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CUCTEMHO-ACITEIbHOCTHLIM nmoaAxoa0M B CTPYKTYPC JIMUYHOCTHBIX
PE3YIAbTATOB OCBOCHUA IIPCAMCETA «XuUMHus» Ha YPOBHC CpPCOAHCTO 06H_I€FO 06pa30BaH1/151
BBIIACJICHBI CJICAYOIINE COCTABIIAIOIINC!

OCO3HAHHE 00YYAIOIIMMUCS POCCUUCKON TPaKIaHCKON MICHTUYHOCTH — TOTOBHOCTHU
K CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACICHHUIO, HaJIWU4Yhe MOTHBAIMU K

o0y4eHHI0; IIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JMYHOCTH Ha

OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAIUIMi 0a30BOM HAYKU XUMHUHU; TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOMIMXCSd PYKOBOJCTBOBATHCS B CBOEH JIESITENILHOCTU LIEHHOCTHO-
CMBICIIOBBIMM  YCTaHOBKaMHM, IPUCYILMMHU  LEJIOCTHOM  CUCTEME  XHMHYECKOTO
oOpa3oBaHus; HAJIMYME IMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYphl M CHOCOOHOCTH
CTaBUTh LI U
CTPOUTH )KU3HCHHBIE IIJIaHBI.

JIM4HOCTHBIE pEe3yNbTAaThl OCBOCHUS IpeamMeTa «XHUMUs» JOCTUTaroTCs B €IUHCTBE
y4eOHOM M BOCIHUTATEIBHOW JESITENIBHOCTH B COOTBETCTBHM C TYMaHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU W HJAECAJaMH POCCUHCKOTO
TPaXXKJaHCKOTO OOIIEecTBa, MPUHITHIMA B OOIIECTBE HOPMaMU W TpaBUJIAMHU TIOBEICHHUS,
CIIOCOOCTBYIOIIMMHU  TIpOlleCCaM  CaMOIIO3HAHUS, CaMOPa3BUTUS W  HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUAIOITUXCS.

JImyHOCTHBIE  pPE3yJNbTaThl  OCBOEHUS  OpeaMera  «XUMUS»  OTPAXKAIOT
chOpPMHPOBAHHOCTh  OMbBITA  TIO3HABATEILHOM W  TMPAKTHYECKOW  JEATEIHHOCTU
00yYaroIIMXCs 10 PeaTu3aIiy MPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:
OCO3HaHUA 00YYAIOIIMMHUCSI CBOMX KOHCTUTYIITMOHHBIX TTPaB U 00513aHHOCTEH,

YBaXXCHUS K 3aKOHY M MPABOIMOPSIAKY; IPEICTABICHUS O COMUAITBHBIX HOPMaX U MpaBUJIaxX

MEKJIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE; TOTOBHOCTA K COBMECTHOW TBOPYECKOW JI€SATEIBHOCTH IIPU CO3JIAHUU
y4EOHBIX TIPOCKTOB, PEIICHWH YYCOHBIX U IIO03HABATEJIbHBIX 3aJ7lay, BBIMOJHEHUU
XUMHUYECKUX HKCIIEPUMEHTOB; CIIOCOOHOCTH TIOHMMaTh H TPUHUMATh MOTHBBI,
HAMEPEHUSI, JIOTUKY U apTyMEHTHI



APYTUX TPU aHAJU3€ PA3UYHBIX BUIOB YU4EOHOH e TEILHOCTH; 2)

NATPHOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOI'O OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO OT€YECTBEHHOMN
XUMHH; YBOXEHHsS K THPOLECCY TBOpYECTBA B OOJACTH TEOPUHM M IMPAKTHUECKOTO
IIPUMEHEHUS] XUMHUH, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAayKH €CThb pE3yJbTar
JUIMTENBHBIX HAOIIOAEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX IMOUCKOB, MOCTOSIHHOTO
TpyJa YYE€HBIX M NIPAKTUKOB; HWHTEpPECAa WU IO3HABATEIbHBIX MOTHBOB B IIOJIYYCHHH H
MOCJIEYIOLIEM aHAJIN3E
UH(POPMAIINHU O TIEPEIOBbIX JOCTHKCHHUSIX COBPEMEHHOW OTEYECTBEHHOW XUMUU; 3)

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOTO CO3HAaHMS, HSTHYECKOrO0 TIOBEJCHMS; CIOCOOHOCTH OLIEHUBATh
CUTyalluH, CBSA3aHHbIE C XUMHUYECKUMH SIBJICHUAMH, U TPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHPYSACh Ha MOPAJIBHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH; TOTOBHOCTH OLICHUBATH
CBOC MOBEJICHUE U MOCTYIIKK CBOMX TOBAPULIEH C MO3HUIINI
HPABCTBCHHBIX U MPABOBBIX HOPM M OCO3HAHHUE TOCJICJCTBUN ITUX MOCTYIIKOB; 4)

(¢popMupoBaHus KyJbTypbl 310POBb:

IIOHUMAaHUs LIEHHOCTEH 30pOBOr0o U 0€3011aCHOro 00pasa KU3HU, HEOOXOAUMOCTH

OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NUYECKOMY W ICHXHUYECKOMY 3JI0POBBIO;
cOOJIFOICHUS TIPAaBUJT O€301TaCHOTO OOpaIleHUs ¢ BEIIECTBAMH B OBITY,

MIOBCCTHCBHOW JKM3HM W B TPYIOBOHW JEATCILHOCTH, ITOHMUMAHHS IIEHHOCTH IPaBHII
WHIAVUBUAYATHLHOTO U KOJUIEKTHBHOTO 0€301acHOTr0

MOBCJCHHUS B CHUTYallMSAX, YrPOXKAIOIIUX 3J0POBBIO W JKU3HHM JIIOACH;  OCO3HAHHS
HOCJICJICTBUN Y HEIPHUITHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHUS

aJIKOT0JISI, HAPKOTUKOB, KYPCHHUS );
5) Tpy/10BOr0 BOCIIUTAHHS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEIOBATENBCKOM NESITETIHHOCTH,
OOIIECTBEHHO TMOJE3HOM, TBOPYECKOWM M JPYrHMX BUIAX JEATEIHBHOCTH, yYCTAHOBKH Ha
AKTHUBHOE y4acTHE B PEIICHUHU MPAKTUYECKHUX 3a]1a4 COLUATIbHON
HalpaBJICHHOCTH (B paMKaX CBOEro Kiacca, IIKOJbI); HWHTEpeca K MNPAKTUUYECKOMY
U3Y4YEeHHIO TTpodeccuii pa3InyHOro pojaa, B TOM YUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN [0 XUMHH; YBAXKEHUS K TPYAY, JIOJAM
TpyJla U pe3yibTaTaM TPYAOBOU NESITENbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
WHIUBUIYaIbHONH TpaeKTopuu oOpas3oBaHus, Oyaymied mnpodeccnn ©  peanu3anuu
COOCTBEHHBIX >KU3HEHHBIX MIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K
XUMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;
6) 3K0JIOrH4eCKOTr0 BOCIUTAHMS
AKOJIOTUYECKU I1EJeCOO00pa3HOr0 OTHOIIEHUST K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUSI KU3HU Ha 3emliie; MOHUMAaHUsl TrI100aJIbHOTO XapaKTepa SKOJOTHYECKHUX
npoOJieM, BIUSTHUS
SKOHOMUYECKHUX MPOLIECCOB Ha COCTOSHUE MPUPOTHON U COIMATIBLHON Cpelbl; OCO3HAHUS
HEOOXOJMMOCTHU UCTIONb30BAHUS TOCTHXKEHUN XUMUU ISl PEIICHUS



BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HEINPUATUA IEUCTBUM, NPUHOCAIIMX BpEN OKPYXKAIOLIEW NPUPOAHOMN
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONPUSATHBIE HSKOJOTMYECKHE MOCIEICTBUS
IIPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATh UX; HAJWYUS PA3BUTOIO dKOJIOTUYECKOTO
MBILIJICHNUS,  OKOJIOTUYECKOM  KYJIbTYpbI, OIIBITA  JEATEIBHOCTU  JKOJIOTUYECKOU
HaIIPaBJIECHHOCTH, YMEHUA PYKOBOJICTBOBATHCS MU B [1I03HABATEIbHOU,
KOMMYHUKATUBHOM H COLIMAJIBHOW MPAaKTUKE, CIHOCOOHOCTM M YMEHHUS aKTHUBHO
MPOTUBOCTOSITH UACOJIOTUU XeMOPOoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO

pPa3BUTHs HayKHd U OOIIECTBEHHOM MPaKTUKHU; MOHUMAHUS CHEU(UKN XUMUU KaK HAyKH,
OCO3HaHMs €€ poJid B (DOPMUPOBAHMM PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/IaHUU
LIEJIOCTHOTO MPEICTABIECHUs 00 OKpYyKarolleM MUpPE KaK O €MHCTBE IPUPOJIbI U YETOBEKa,
B TO3HAHUU MIPUPOHBIX 3aKOHOMEPHOCTEH U pelIeHruH MPo0IeM COXpaHEHHs TPUPOTHOTO
paBHOBecHs; YOEXKICHHOCTH B 0CO00W 3HAYMMOCTH XUMHHM JUIsI COBPEMEHHOM
UUMBWIN3ALMNA: B €€ T'yMaHUCTUYECKOW HANpPaBICHHOCTH W BA)XXHOM pOJIM B CO3JaHUU
HOBOW 0a3pl MaTEpPUATIBHOM KYJbTYpPbI, PEUICHUU TIJIOOANbHBIX MPOOJIEM YCTOMYMBOIO
Pa3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOW, JHEPIETUUYECKOM, IHMILEBOM M DKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHNEYEHHWU YCIOBUH YCIEUIHOIO Tpylda U
HKOJIOTUYECKHM KOM(OPTHON >KHU3HM Ka)KJOro WieHa OOIECTBA; €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH: IIOHUMAHHUs CYIIIHOCTU METOA0B IT03HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh INOJydyaeMble 3HAHUS [JIs aHajdu3a U OOBSCHEHUS
SABJIICHUA OKPYKAIOIIET0 MHpa M IPOUCXOASAIIMX B HEM M3MEHEHUW, yYMEHMs [eaTh
00OCHOBaHHbBIE 3aKIIOYECHHSI HA OCHOBE HAayUYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C LEJIbIO
HOJYYEHHUs] JTOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh
XUMUYECKUE 3HAHMS JJIsl PELLICHUS
npobyiieM B peajbHBIX OJKU3HEHHBIX CHUTyalUsiX; MHTepeca K T[O3HAHUIO U
HCCIIEIOBATEIbCKOM N1€ATEIbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY IOJIYUYE€HUIO HOBBIX 3HAHUN 110 XUMUH B
COOTBETCTBUM C XU3HECHHBIMU IMOTPEOHOCTAMM; MHTEpeca K OCOOEHHOCTAM TpyAa B
pa3nuuHbIX chepax npodeccuoHanbHON
NEATEIIbHOCTH.
METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI Y4EOHOTO MpeaMera «XHMUs» Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUMMbIe JUIsi  (OPMHUPOBAHUST  MHUPOBO33PEHUSA  OOYHAIOLIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEKIPEIMETHbIE) OOllleHAYYHbIE MTOHATHS,

OTpakarolue UEJIOCTHOCTh HAYyYHOU KapTUHBI MUpPa U crielu(PUKy METOJ0B O3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBICHUE, IPOLIECC,



cUCTEMa, HAyYHbIH (PaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPU,
UCCIe10BaHNe, HaOMI0AeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE  y4ueOHble JACHCTBUS  (ITO3HABATENbHbIE, KOMMYHUKATHUBHbIE,
pEryisITUBHBIE), oOecneunBaromye (GOpMHUPOBAHUE (PYHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHIIMM OO0YyYalolUXCs; CIOCOOHOCTh OOYYaloIIMXCS HMCHOJb30BATh
OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAIbHBIC
yueOHbIe IEUCTBHS B IO3HABATEIBHON U COLMATIBHOM MPAKTUKE.

MeranpenMeTHbIE PE3yNbTAaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUYEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU J1€UCTBUSIMHU.

OBiageHne yHMBePCATbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU I€HCTBHSIMM:

1) 0a30BbIe JJOrHYeCKHe eHCTBUS:

CaMOCTOATEIBHO (POPMYIMPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; ONPEACNATH LENU JeATEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX

JTOCTHKEHUS,

COOTHOCHUTH PE3YJbTaThl JEATEIBHOCTH C TMOCTABJICHHBIMU LEISMHU; HUCIOIb30BaTh IMPHU

OCBOCHUHU 3HAHUM MPHUEMBI JJOTHYECKOTO MBIILJICHUS — BBIICIATD

XAPAKTCPHBIC TIPU3HAKU MOHATUM U YCTAHABJINBATH HX B3aNMMOCBA3b, HCIIOJIIB30BATH
COOTBCTCTBYIOIIUC IMOHATUA IJIA 00BICHECHUS OTACJIBHBIX q)aKTOB )41 HBH@HHﬁ; BBI6I/IpaTI>
OCHOBAHUA U KPUTCPHUHN LA KJIaCCI/I(bI/IKaHI/II/I BCHICCTB U XUMHUYCCKHUX

peakuuii; yCTaHABIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXIY H3y4yaeMbIMU
SABJIICHUSMH;  CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIE, ACAYKTUBHBIC, II0
aHAJIOTUH), BBISABISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMATPUBAEMBIX SIBICHUSX,
dbopMynHpoBaTh BBIBOJBI M 3aKIIOYCHUS; TPUMEHSATH B MpOIECCe TO3HAHMUS,
UCIIOJIb3yeMbIE B XHUMHH CHMBOJMYECKHE (3HAKOBBIE) MOJENH, TPEeoOpPa3OBHIBATH
MOJIETIbHBIE TIPEICTABICHUS — XUMUYECKMA 3HaK (CMMBOJ) DJJIEMEHTA, XUMHUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW PEAKIUU — MPU PEIICHUU YUEOHBIX TTO3HABATEIBHBIX U
MPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHbBIE MOJICJIbHbIC TTPEACTABICHUS JJIsl BBISIBJICHUS
XapaKTEPHBIX MPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUECKUX PEAKIIH.

2) 6a30BbIe HCCAET0BATEIbCKHE IeHCTBHSA:

BJIaJIETh OCHOBAMHU METOJ0B HAYYHOT'O MO3HAHUS BEHIECTB U XUMHUYECKHUX PEaKIUii;
dbopMynupoBaTh IETW W 33Ja4d  WCCIEJOBAHUS, WCIOJIb30BaTh ITIOCTABICHHBIC U
CaMOCTOSATEIFHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA TMO3HAHUS H
OCHOBBI 11 (DOPMUPOBAHMSI THUIOTE3bl MO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHHMII; BIAJeTh HaBBIKAMU CAMOCTOSITEJIbHOTO IUJITAHUPOBAHUS U  MPOBEIACHUS
YUEHUYECKUX JKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HaOI0IaTh 3a XOAO0M
MPOIIECCa, CAaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, PopMyaupoBaTh 0000IICHUS
U BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTU pE3YyJbTATOB HUCCIEIOBAHUS, COCTAaBISAThH
00OCHOBAaHHBIM OTYET O MPOJETAaHHOM paboTe;, NPUOOPETATh OMNBIT YYEHUUYECKOU
HCCIIEIOBATEIBLCKON U TPOCKTHOM NEATENbHOCTH, MPOSBIISITH CIOCOOHOCTH M TOTOBHOCTD K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIICHUs MPaKTUUECKUX 3ajlady, MPUMEHEHUIO
Pa3IUYHBIX METOJ/IOB MO3HAHUS.



3) padora ¢ uHdopManueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OpManuu (Hay4dHO-NOMYJsIpHas
JUTEpaTypa XMMUYECKOIO COJEpXkaHUs, CIpaBOYHbIE MOcoOus, pecypcbl HHTepHeTa),
aHAIM3UPOBATh MH(OPMALMIO PA3IUYHBIX BUJIOB U (OPM MpEeACTaBICHUS, KPUTUYECKH
OLICHMBAaTh €€ JOCTOBEPHOCTb M HEMPOTUBOPEUUBOCTH; (OPMYJIUPOBATH 3AIPOCHl U
MPUMEHSTH PA3IMUHbIE METO/IbI PU MOUCKE U OTOOpE
uH(popmanuy, HEOOXOAUMOM JUIsl BBINOJHEHUS YYeOHBIX 3aJad OMNpPEAESICHHOTO THIIa;

MPUOOPETATH OMBIT UCHOIB30BAHNS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX

TEXHOJOTUN U Pa3IUYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSITEIbHO BHIOUPATh ONTUMAIIbHYIO

dbopMy npencraBieHus nHGopMauu
(cxembl, rpaduKu, aUarpaMMbl, TAOJHIbI, PUCYHKH U JIPYTHE); UCIOJIH30BATh HAYyYHBIH
A3bIK B KadecTBE CpeACTBa MpU paboTe ¢ XUMHUYECKOW HHGOpMalueil: NpUMEHSThH
MeXNnpeaMeTHble (pu3znyueckue W MaTEeMaTUYeCKHUe) 3HAKM M CHMBOJIbI, (POPMYIIbI,
ab0peBHUaTypbl, HOMEHKIATYypy; HCIOJB30BaTb W  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA HATJISJHOCTH.

OBJyaeHNe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHY JI€CTBUSIMU :

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ IUANIOTa U/UITU

JTUCKYCCUH, BBICKa3bIBaTh HACH, (POPMYIMPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHUSI NPEJIOKEHHOM  3aJadd; BBICTyNAaThb C I[PE3CHTALUEN pe3yJIbTaTOB
[IO3HABATEIIbHOM JEATEIIBHOCTH, IIOJIYYEHHBIX CaMOCTOSITEIbHO WJIA COBMECTHO CO
CBEPCTHUKAMHU TPH BBITOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, MTPAKTUYECKON pabOThI IO
UCCJIEIOBAHMIO CBOWMCTB M3yYae€MbIX BEIIECTB, pealu3aluyd Yy4yeOHOro TMpOEeKTa H
dbopMynupoBaTh BBIBOABI 1O pe3yjbTaTaM NPOBEACHHBIX HCCJICAOBAHUN IMyTEM
COTJIaCOBAHMS TIO3UINH B X0J1€ 00CYXK/IEHUSI 1 OOMEHA MHEHUSIMU.

OgiaieHHe YHUBEPCAJIBHBIMU PETyJISITHBHBIMH A€HCTBUSIMU:

CaMOCTOSITETTFHO  IUIAHUPOBAaTH W OCYIIECTBISITh  CBOIO  IMO3HABATEIBHYIO
JeSTENBHOCTD, ONPENIETISis €€ eI U 3a7a4K, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH
KOPPEKTHUPOBATh TMPEAJIaraeMblii aNrOpUTM JACHCTBUN TIpU BBITIOJIHEHUH YYEOHBIX U
MCCJIEeIOBAaTEeILCKUX 3aJ]1a4, BbIOMpaTh HamOonee 3(PGHEKTHUBHBIM CIIOCOO MX PEIICHHS C
Y4ETOM TOTYYEHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIIUIX; OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaIIA3a
CaMOOIICHKH.



INPEIMETHBIE PE3YJIBTATBI
11 KVIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmias u HeopraHuyecKash XUMUSD)

OTpaXkaroT:
c(hOpMUPOBAHHOCTD MPECTABICHUI: 0 XUMUYECKON COCTaBIISIONIEH €CTeCTBEHHO-

HAay4YHOM KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUI NPUPOJbI, B HOPMUPOBAHUU
MBIIIUICHUS. U KYJIBTYPbI TUYHOCTH, €¢ (PYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM J1JIsI
pelieHrs MPaKTUYeCKUX 3a7a4 U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0O W TPUPOJHON cpejie; BIIAJICHHE CHUCTEMOM XUMUYECKHX 3HAHUHW, KOTOpas
BKJIIOYACT: OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKHI JIEMEHT, aTOM, M30ToI, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJIEKYJa, MOJIb, MOJIAPHBIA O0BEM, BaJICHTHOCTD,
AIEKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKas CBsI3b (KOBaJICHTHAs, HIOHHAS,
MeTaJUTM4ecKasi, BOJIOPOJIHAS), KPUCTAIUNIMUECKasl PENIeTKA, TUIhl XUMUYECKUX pPEeaKIni,
PacTBOp, AJIEKTPOIUTHI, HEANEKTPOIUTHI, FJICKTPOIUTHUECKAS TUCCOIMAIUS, OKUCIIUTEIb,
BOCCTAHOBHTEIIb, CKOPOCTh XMMUYECKOM pPEaKIMH, XUMHUYECKOE PABHOBECHE); TCOPUU U
3aKOHBI (TEOpHs DJEKTPOJUTHYECKOW AHMccomlMaluu, nepuoandeckuii 3akon J[. W.
MeHneneeBa, 3aKOH COXPAHEHUSI MAcChl BEHIECTB, 3aKOH COXPAHEHUS W IPEBpALICHUS
SHEPIUM MPU XUMHYECKUX PEaKUUSIX), 3aKOHOMEPHOCTH, CUMBOJIWYECKHUI S3bIK XUMUH,
MUPOBO33pPEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHMMAaHHUS MPUYUHHOCTH H
CUCTEMHOCTH XMMHYECKHUX SIBICHUH, (DAKTOJIOrHYECKHE CBEJIEHUS O CBOMCTBaX, COCTAaBeE,
MOJIYYeHUU M O€30MaCHOM HCTOJb30BAHUH BaKHEHIITUX HEOPTaHMYECKUX BEIIECTB B OBITY
U TPAKTHYECKOM JEATETbHOCTH YeJIoBeKa; CHOPMUPOBAHHOCTh YMEHHUH BBISBISATH
XapaKTEepHblE MPHU3HAKU TIOHATUN, YCTAaHABIMBAaTh X B3aUMOCBS3b, MCIOJIB30BATH
COOTBETCTBYIOIIME TIOHSATUSA TPHU ONHCAHUM HEOPraHMYECKUX BEIIECTB U HX
npeBpaiieHnit; chOpMUPOBAHHOCTh YMEHUM HCTIOIB30BATh XUMHUYECKYI0 CUMBOJUKY JIJIS
cocTaBlieHHs (OPMYJT BEHIECTB U YPABHEHUN XUMUYECKUX PEAKIUN, CHUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u tpuBHanbHble Ha3BaHUS OTIEIBHBIX HEOPTAHMUECKUX BEIIECTB
(yrapHslii Ta3, yriieKUCIblil ra3, aMMUaK, ralieHasl U3BeCTh, HETalICHas U3BECTh, MUTHEBAS
cojlla, MUPUT U APYTrHe); cPOPMUPOBAHHOCTh YMEHUHN OMpPEACNATh BaJCHTHOCTh U CTETICHD
OKHCIICHUS XUMHUYECKHX DJJIEMEHTOB B COEJUMHEHMSIX PA3JIUYHOTO COCTaBa, BH]
XUMUYECKOW CBSI3U (KOBaJEHTHAs, MIOHHAS, METAJUIMYECKasi, BOJOPOHAsA) B COCIUHEHUSX,
TUIl KPUCTAINIMYECKOM PpEHICTKH KOHKPETHOrO BEllecTBa (aTOMHas, MOJEKYJspHas,
WOHHAs, METAJJIMYECKas), XapakKTep Cpeabl B BOAHBIX pPacTBOpax HEOPraHUYECKHUX
COCNUHEHUI;  CHOPMUPOBAHHOCTH  YMEHHA  yCTaHABIMBATh  MPUHAICKHOCTH
HEOPTraHUYECKUX
BEIIECTB MO HX COCTaBy K OIpPEIEICHHOMY Kiaccy/Tpynie COeIUHEHUN (MPOCThie
BEIllECTBA — METaUIbl M HEMETaIbl, OKCHJbl, OCHOBAHHUS, KHUCJIOTHI, aM(pOTEpHBIC
TUAPOKCUBL, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pPaCKpbIBATh CMBICH Mepuoandeckoro 3akona J[. W.
MenneneeBa U JEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOIIYI0, OOBSCHUTENBbHYIO U



MPOTHOCTUYECKYI0  (YHKIIHY; cOPMUPOBAHHOCTh ~ YMEHUM  XapaKTEepU30BaTh
AJIEKTPOHHOE CTPOCHUE aTOMOB XMMHMYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepuonnueckoit
CHUCTeMbl XUMHUECKHX d3jeMeHTOB J[. M. MenneneeBa, UCHOIb3ys MOHATHS «S-, pP-, O-
AJIEKTPOHHBIE OPOUTANIN», «IHEPIEeTUUYECKUE YPOBHU», OOBSACHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHMUECKUX AJIEMEHTOB U UX COCJAMHEHUH IO MEpPUOoJaM U TpyIIam
Ilepponnueckorn  cucrembl  xumudeckux  anemeHtoB  J[. WM. Menneneesa;
c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMKUCHIBATh) OOIINE XUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, TMOJTBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKONW CBSI3M MEXJy HEOPraHUYECKMMHU BEIIECTBAMU C TOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIHNX XUMHUYECKHUX peakIiui; c(hOpMUPOBAHHOCTH yMEHUSI
KJIaCCU(PUIIUPOBATh XUMUUYECKUE PEAKIIUU IO PA3IMYHBIM MpPU3HAKAM (YHUCITY U COCTaBY
pearupymrommx BemecTs, TEIoBoMy 3G PeKTy peakiuu, N3MEHEHUIO CTENIEHEH OKUCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIIMU, YIaCTUIO KaTaiu3aTtopa); ChOPMUPOBAHHOCTh YMEHUN
COCTaBJISITh YPAaBHCHHS PEAKIM Pa3IUUYHbIX THUIIOB, TIOJIHBIC U COKPAIICHHBIC YpaBHECHUS
peakiuii MOHHOTO OOMEHA, YYHUTBIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEAKIHMH HIYT 0
KOHIIA; chOpMUPOBAHHOCTh yYMEHUW TMPOBOAUTH pPEaKIUU, TOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMUHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBHIM
MyTEM HUOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECCTB,;
c(hOpMHPOBAHHOCTH YMEHUM pacKpbIBaTh CYILLHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHHUS JJIEKTPOHHOTO OallaHca 3THUX
peakuuii; copMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMN
peakuuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHemmHero BozxaeiicTBus (mpuniun Jle Illatense); chopMupoBaHHOCTH
YMEHUN XapaKTEPU30BaTh XUMHYECKHUE MPOILECCHI, JEKAIIME B OCHOBE IMPOMBIIIJIEHHOIO
MOJIYYCHUS CEPHOM KHUCIIOTHI, aMMHaKa, a Takke C(OPMUPOBAHHOCTH MPEICTABICHUN 00
o0IMX HAYYHBIX MPUHIIUIAX M DKOJOTHUUECKUX MPOOIeMax XMMHYECKOTO MPOU3BOJICTBA;
c(hOpPMHUPOBAHHOCTh YMEHHUH TMPOBOIUTH BBIYUCICHUS C WCIOJH30BAHUEM TOHSTUS
«MaccoBasi J10JIs1 BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOILIECHHUM Ia30B MPHU XHUMHUUYECKUX
peaknusaX, MacChl BEIIeCTBAa WM O0OBEMa ra3oB MO WU3BECTHOMY KOJWYECTBY BEIICCTBA,
Macce Wik 00bEeMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3 dexTa
peaKIMu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEILECTB, MPEBPALICHUS U COXPaHEHHUS
SHEPrur; CPOPMUPOBAHHOCTH YMEHHH COOJIO/IaTh MpaBUiia TMOJIB30BAHUS XUMUYECKON
MOCYZION 1 JTabOpaTOpHBIM 000PYJOBAHUEM, a TAK)Ke MPaBUIa OOpAIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMUUYECKUX OIIBITOB;
c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBHINIOJHATh XUMHYECKUH DKCIEPUMEHT
(pa3noxkeHue TMepoKCHUlia BOAOPOAA B MPUCYTCTBUU KaTalu3aTopa, OMPENENICHUE CpPebl
pacTBOpPOB BEIIECTB C MOMOIIbI) YHUBEPCATbHOTO HHJUKATOPA, BIMUSHUE Pa3TUUYHBIX
(aKTOpOB Ha CKOPOCTh XMUMHYECKON pPEeakiuu, peakliii MOHHOTO 0OMEHA, KaueCTBEHHbIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUA-AHHUOHBI, HA KATHOH aMMOHUSI, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4u 1Mo TeMaMm «Metawib» u «HemeTranisl») B COOTBETCTBUU C
MpaBUJiaMM TEXHUKUA O€30MacCHOCTH HpH OOpallleHWHU C BEIIeCTBAMH U J1a0OpaTOPHBIM



000pyAOBaHUEM, IPEJICTABIATh PE3YIbTAThl XUMUYECKOTO SIKCIIEPUMEHTA B (pOpME 3aITUCU
YpaBHEHUI COOTBETCTBYIOLIUMX peakUWid M (OPMYJIHpPOBATH BHIBOJBI HAa OCHOBE 3THUX
pE3yJIbTaTOB;
c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO0 MH(OpMaIuio,
MOJIY4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPECTBAa MACCOBOM KOMMYHUKALIUH,
WuTepHer m npyrux); cpopMUpPOBAHHOCTh YMEHUH COONIOAATH IMpaBuia 3KOJOTUYECKU
1enecoodpa3zHoro
MOBEACHUS B OBITY M TPYJIOBOH NEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 370pPOBbI U
OKpYXalolel NPUPOAHON Cpeabl, OCO3HaBaTh OMACHOCTb BO3JECUCTBUS Ha >KHUBBIC
OpraHu3Mbl OIpPEJENICHHbIX BEUIECTB, MOHMMas cMbica nokaszatens [IJIK, noscHsaTe Ha
npUMepax CHocoObl YMEHBIIEHUS M TMPEJOTBPAILEHUS WX BPEIHOIO BO3JECUCTBHUS Ha
OpraHu3M 4YeJOBeKa; JIJisi 00Yy4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSMH 37J0POBbS:
yMEHHE MNPUMEHSITh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IMO3HAHMS BEIIECTB U
XUMHYECKUX SIBIICHMM; JUJIi CJENbIX W  CIa0OBUASIIMX OOYYarOMIMXCA: YMEHHUE
UCIIOJIb30BaTh peibeHO-
TOUCUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nins 3anucu XuMudeckux GopMyit.






TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Nen/ HaumeHnoBanue pas3aeoB U TeM (unéposnie)
[
i MPOrpamMmmbl B Koutpoabubie | IpakTnueckme A 00pasoBaTeibHbIE
cero
padoTsbI padoThI pecypceel
Paznea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenue atomoB. [leproauueckuii 3aK0H U
1.1 [Tepuoandeckas cucTeMa XUMHUIECKUX 3
anemenToB JI. . Menaeneera

19 Crtpoenue BemiectBa. MHOTOOOpasue 4

' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1

Hroro mo pazgeny 13

Paznen 2. Heoprannyeckasi XuMusi
2.1 Mertamibt 6 1
2.2 Hemeramnbl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKHUX )

) BCIIICCTB

Uroro no pazgeny 17




Pa3gen 3. Xumus u ;Ku3HbL

3.1 XUMUSA U KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC
Koaun4yecTBo yacoB JJIeKTPOHHBbIE
Ne Kontpo IIpakTu Mara nHPpOBLIC
Tema ypoka oOpa3oBaTeJib
n/n Bcero | JbHBIE Yyeckne U3YyYCHUA P
padoThI padoThI HBIC pecyperl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIis aTOMOB 1
[Tepuonnueckuii 3akoH u l[lepuoandeckas cucTeMa XUMHYECKUX
2 anemeHToB JI. . MenzeneeBa, ux CBsI3b C COBPEMEHHOU TEOpUEN 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M MX
COEIMHEHUH 10 IPyNnaM U MepuoiaM. 3Ha4YeHUE NEPUOINIECKOTO
3 3aKOHa U CUCTEMbI XUMUUYecKux 35emeHToB /.M. MeHnneneena B 1
pPa3BUTUHU HAYKH
A Crpoenue BelecTBa. XUMUYECKasl CBA3b, €€ BUbI, MEXaHU3MBI !
00pazoBaHUs KOBAJCHTHOU CBsI3H. BomopoaHas cBs3b
. BanentHocTh. D1€KTpOOTpUIIATEILHOCTD. CTENEHb OKUCICHHUS. 1
BeniectBa MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHUS
5 [TonsTue o gucnepcHeIX cucteMax. ICTUHHBIE U KOJUIOUIHbIC L
pactBOpbl. MaccoBasi J10J1s1 BELIECTBa B pacTBOpE
; Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUUYECKUX COeTMHEHUH. 1
['eneTnueckas CBsI3b HEOPraHUUYECKHUX BEIECTB, PA3JIMUYHBIX KIACCOB
Knaccudukarus XuMHUIECKUX peakluii B HEOPraHUYECKOM U
8 OpraHMYEeCKOM XUMHUH. 3aKOH COXPAaHEHHUs MacChl BEILIECTB; 3aKOH 1
COXpaHEHUs U MPEBPAIICHHS YJHEPTUU TPU XUMUUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHYECKOE PAaBHOBECHE 1
10 [TpakTuaeckas paborta Ne 1. «BnustHue pa3nu4HbIX (aKTOPOB Ha L
CKOPOCTb XUMHUUYECKON PEaKLIUM» 1




3JI€KTpOJII/ITI/I‘ICCKaSI gucconuanus. [loustue o BOAOPOOAHOM

1 nokasarene (pH) pactBopa. Peakiun nonHoro oomeHna. I'uaponm3 1

OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
) OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakinu. [Tonstrue 06

1 3JIEKTPOJIN3€E PACIUIaBOB U PacTBOPOB COJIEH 1

13 Kontponbhas padota no pasaeny «TeopeTndeckre 0CHOBBI XUMHUM» 1
Merainel, ux noJyioxkenue B [leproauyeckoit cucteMe XuMHYECKUX

14 anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB. 1
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

15 CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKAN Pl HAPSKEHUM METAJIIIOB 1
XUMHYEeCKHE CBOWCTBA BaXKHEUIIINX METAJIOB (HAaTpHil, Kaui,

16 KaJIbIIMI, MarHAi, aJIOMUHAN ) U UX COCTUHECHUN 1

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIM M KX COCTUHECHHI 1

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHEHUN 1

19 [Ipaktrueckas padora Ne 2. "Pemienue s3kcriepuMeHTAIBHBIX 3a/1a4 110 !
Teme «Metauib»"

- Hemerannel, ux nonoxenue B [leproauueckoit cucteMe XMUMHUECKUX 1
anemenToB J[. 1. MeneneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB
Ou3nyecKue CBOMCTBa HEMETAIIOB. AJINIOTPONHS HEMETAILIOB (Ha

el npuMepe KUciaopoa, cepsl, hocdopa u yriepoaa) 1

22 XHUMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI U MX COETMHEHUM 1

23 XuMHUECKue CBOMCTBa a30Ta, pochopa 1 X COeTMHEHU N 1

24 XUMHUYECKHE CBOMCTBA yriiepoa, KpEMHUS U UX COCUHEHUI 1

25 [IpuMeHeHne BaxXHENIIINX HEMETAJUIOB U UX COEIMHEHUN 1




006001IeHre U cucTeMaTu3alus 3Hanuii no reme «Hemerauiboy.

26 Boruncnenus no ypaBHEHUSIM XUMHUECKUX peakui U 1
TEPMOXUMHUYECKHUE PACUETHI
97 [Tpaktuyeckas padora Ne 3. «Pemnienne skcriepuMEHTaIbHBIX 33124 TI0 1
teme "Hemeramnsr'"»
28 KonTtponeHas padora no Temam «MeTtamib» u «HemeTamasn 1
29 Heopranunueckue n oprannyeckue kuciotel. Heoprannueckue u 1
OpraHMYecKue OCHOBaHUS
30 AmboTepHbIe HEOPraHNYECKUE U OPraHMYECKUEe COCTMHEHMSL.
1
I'enernueckas cBsI3b HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB
Ponp xumun B oGecrieueHuu 3KOJ0THUECKOM, SHEPreTUYECKOi 1
31 MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIULIUHBI 1
32 IIpencraBnenus 06 oOMMX HAYYHBIX IPUHIUIIAX IPOMBIIIIEHHOTO 1
IIOJIy4EHUS BOKHEHIIINX BEILECTB
33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1
34 XUMHS U 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 34













