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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMHHM Ha YypOBHE CpeaHero oOmero oo6pa3oBaHus
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENBHOW MNPOrpaMMbl CpeIHEro o00IIero o00pa3oBaHMS
(®OIT  COO), mpeacraBieHHblx B  DeAepalibHOM  TOCYJIAPCTBEHHOM
obpazoBarenbHoM cTtangapre COQO, c¢ yuérom KoHuenuuu mnpenojgaBaHust
y4eOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHbIX OpraHusauusax Poccuiickoit
Qenepanny, peaM3yIOMMX OCHOBHBbIE 00pa3oBaTeNIbHbIE MPOrPAMMBL, U
OCHOBHBIX TIOJNoXkeHUN «Crpareruu pa3BUTHs BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon A0 2025 roma» (Pacnopsixkenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MPOrpaMMbl MO XUMHUH, K OIPEAEIICHUIO
oOuieil cTparerun 00y4eHusl, BOCOUTAHUS U Pa3BUTHs 00yYarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» st 10—-11 kiaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH,
COJICp’KaHMs, PE3yJbTaTOB OOy4YeHUs U TPeOOBAHUM K YPOBHIO MOIATOTOBKHU
BBIITYCKHUKOB.

XHAMHAYECKOE oOpa3oBaHue, H0JTy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeabHOW OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIy’)KUT 3aBEpIIAIOLIMM JTalloM peanu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIOYEBBIX LEHHOCTEH, MPUCYIIHUX
LEJOCTHOM CHUCTEME XHMHUYECKOro O0Opa3oBaHMs. OTH LEHHOCTU KAacaroTCs
MO3HAHMSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YelloBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0pOBbI0 M TNpUPONHON cpene. Peamusyerca xumuyeckoe o00pa3zoBaHuE
00yyJaroIMXcsi Ha YPOBHE CpPEeAHEro olIiero oopa3oBaHusi CpeACTBAMHU yUEOHOTO
npeaMera «XUMHSD», COJACpPNKAHUE U TIOCTPOEHUE KOTOPOTO ONpeNeeHbl B
mporpaMme M0 XUMHH C Y4€TOM CHenupUKN HAyKd XUMUHU, €€ 3HAYCHUS B
MMO3HAHUU TIPUPOJIBI U B MAaTEPHAIBHOW XKM3HU OOIIECTBa, a TaKXKe C Y4YETOM
oOlmux 1ened W MNPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oorero oopaszosanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTPaeT ocoOyio poJib B
COBPEMEHHOM LMBUJIM3ALUHU, B CO3JaHUHM HOBOW 0a3bl MaTE€pUAIbHOU KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B JOPMUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJICTaBICHUS 00 OKPY’KAIOIEM MHUPE KaK O €IUHCTBE
OpUPOABl M YeJlOBEeKa, KOTopoe (GOpMHUpPYETCS B XMMHUKM HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOAEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HayKaMU, XUMHS CTajna
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIIEITHOTO
TpyZla W XU3HHM Kaxaoro uieHa oOmniectBa. CoBpeMeHHas XuUMHs Kak Hayka
CO3MJIaTENIbHAs, KaK HAayKa BBICOKMX TEXHOJIOTMM HalpaBlicHa Ha PEIICHUE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHUSI UEIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM ¢ OOMIMMHM LEISIMH M OPHUHIMIAMU CPEAHEr0 OOIIEro
oOpazoBanus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB
W3YYEHUs1) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAUMYI0 UM Uil  BBIPAOOTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIIEHIHOIO BKIIOYEHHS B JKM3Hb COLMYMAa, IPOJOJIKECHHUS
oOpa30BaHMsI B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsomuMH  npeaMeTa  «XUMHsD  SBISIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumus» U «OOmas U HeopraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpXKaHUs KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUCTEMa
3HAHUU MO HEOPTraHWYECKOW XUMHUU (C BKIIOUYCHHEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHndeckor xumuu. PopMUpPOBaHME NAHHOW CUCTEMBI 3HAHWW NPHU U3YUEHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUsI BCEr0 MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cPOpMHUpOBaHA B NPOrpaMMe MO XMMHUM Ha OCHOBE
CUCTEMHOTO TMOAXO/Ja K H3YYEHUI0 Y4YeOHOro wmarepuajia U o00ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMM Ha  ONpENeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYecKOd XHMHH BELIECTBA
paccMaTpUBaIOTCSI Ha YpPOBHE KIIACCHUYECKOW TEOPUM CTPOEHUS OPTraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKUX M DBJIECKTPOHHBIX
MPEACTABICHUM O CcTpoeHuM BewiecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHUH — OT YIVIEBOAOPOJOB /10 CIOKHBIX OMOJIOTHUYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHm4eckom XHMHUU IMOJYyYarT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIET0 0oOpa3oBaHUs NMEpPBOHAYATLHBIC
NPEICTAaBICHUS O XUMUYECKON CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tox HOBBIM yrIJIOM 3peHUs B TNpenMere «Xumus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YpOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs
TEOPETHUUECKHI MaTepual M (PAKTOJOTMYECKHE CBEIEHUS O BELIECTBaX U
XUMUYeCcKol peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» 00ydYaromuMcs MPeoCTaBIseTCs BO3MOXXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJOTUYECKUX MO3HIIMIA,



riyO’ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKUUMNH 53TOro 3akoHa — OT
o0o0maroiei 10 00bACHSIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHWK O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax M MPHUMEHEHHH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX IpOTeKaHus JomnonHsercs B Kypcax 10 m 11 xmaccos
ANIEMEHTAaMHU COJEP)KaHUs, HUMEIOIMMHU KYJIbTYpOJIOTMYECKUH U IPUKIAJTHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XUMHUHU C
IPYTMMU HayKaMH, PACKPBIBAIOT €€ poJib B IO3HABATEIbHOW M IMPaKTUYECKON
NEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IIPOLECCY
TBOPYECTBA B 00JACTU TEOPUHU M MPAKTUUECKUX MPHIOKEHUNA XUMHUH, TOMOTarOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
nmpo0jemMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKHM OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TOINOJHEHWs 3HAaHWW, PEIICHHS WHTEIUIEKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BAaTENIbCKUX 3a7a4d. B 1enom coxepxanue yueOHOro
npenMera «XHMHsD»  JAHHOTO — YPOBHS  HM3Y4YEHUs OPHEHTHMPOBAHO Ha
(opMupoBaHre y O0Yy4arOUIMXCsS MHUPOBO33PEHYECKON OCHOBBI I MOHUMAaHMS
¢unocopckux uAEH, TaKMX KakK: MaTEepUaTIbHOE E€IUHCTBO HEOPraHUYECKOro H
OpraHUYeCKOr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh MPUPOJIHBIX SBICHUN NYTEM OSKCHEPUMEHTA H
pellleHUsT MPOTUBOPEUMH MEXKAY HOBbBIMM (aKTaMd M  TEOPETHUYECKUMU
IpPEaNOChUIKAaMH, OCO3HAHHE POJIM XMMHUU B PEUICHUH SKOJIOTMUYECKUX MPOoOieM, a
TaK)Ke MpoOJeM COepeKEHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmyaHe pemeHus 3anady  BOCHUTAHUS, PAa3BUTUS M COLMATM3ALMU
oOydJaroumxcsi MPUHATBIE TPOrpaMMOM MO XMUMHUHM MOAXOABl K OIPEACIICHUIO
colepKaHUsi M TOCTPOCHMS MpeaMera MpeaycMaTpuBaloT  (opMupoBaHHUe
YHUBEpPCaJIbHBIX YyUeOHBIX JCHCTBMM, HMeIOMMX 0a30BOe 3HAUYCHUE JUIA
pa3IMYHBIX BHJOB JEATEIBHOCTH: pELIEHUs MpoOsieM, IOUCKa, aHajiu3a |
00paboTku nHpOpMaIK, HEOOXOAUMBIX ISl TPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIIEOBATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenomaBaHHs XMMHM Kak Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEeAHET0 00IIero o0pa3oBaHus, NPy OMPEACIICHUN
COZIEpKATEIbHOM XapaKTEPUCTHKU LEJNed H3ydeHHs IpeAMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KAaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOU KyJbTYyphl. C
METOAWYECKOW TOYKM 3pPEHHsI TAaKOW IMOAXOX K ONPENEIICHUIO LEJed H3y4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMM LIEJSIMU W3Y4YEHUs IperMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABJISAIOTCS:

e (QopMupoBaHuE CHCTEMbl XHMHYECKMX 3HAHMM KaKk  BaKHeHIen
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KITIOYEBBIC MOHATHA, (yHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE W TOHHMMAHUE CYUIHOCTH JOCTYITHBIX
0000IIEHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJIICHUS,

e (opMupoBaHuE U pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XHWMUYECKHX PEAKIUH, HEOOXOTUMBIX ISl MPUOOpETEHUs
YMEHUU OpPHUEHTHPOBATHCS B MHPE BEUIECTB W XUMHYCCKUX SIBJICHHM,
MMEIOIIUX MECTO B MPHUPOJIC, B IPAKTHUECKOM U MOBCEAHEBHOMN KU3HM;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATENLHOCTH, CB3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM  XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHUEM TPaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ atuM, copeprkaTenbHasi XapakKTepUCTUKa Ieel U 3aja4 U3y4eHUsI
mpeaMeTa B MPorpaMMe MO XUMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMH B CHUCTEME CpeaHero obmiero oopasoBanus. CeroaHs B
IpernofaBaHUM XMMHUKW B OONbBIIEH  CTeMeHH OTAAETCA  MPEANOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJepKaHusl OOydYeHHs, OPHEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHON OpraHW3allid, BIIAJICIONIETO HE
HaOOpOM 3HaHWH, a (YHKIMOHAIBLHOM TPAaMOTHOCTHIO, TO €CTh CIOCOOaAMU U
YMEHUSMH aKTHBHOTO TTOJYYCHHUS 3HAHWUW M MPUMEHEHUS WX B PCATbHOW JKH3HU
JUTS pEIIeHUs] TPaKTUYECKUX 3a]1ay.

B cB3M ¢ 9TUM mnpu HM3ydYeHHH TpeaMera «XUMHUSD JTOMUHUPYIOIIEe
3HAUYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

ajanTamnus 00yJaromuXcsl K YCIOBUSM JUHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dopMuUpOBaHWE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
camMo00pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY TPUHSATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HCHHBIX CUTYaIlUSX, CBA3aHHBIX C BEHIECTBAMU U UX
MIPUMECHEHUEM;

dopmupoBanre y OOydYalOmUXCs  KIIOUEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHHWE [JIS Pa3IUYHBIX BHJIIOB
NEeSATEIBHOCTU: PElIeHus mpobiieM, MOoucKa, aHanu3a u o0paboTku MHpopmauwy,
HEOOXOIMMBIX I TPUOOPETEHHs OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUU XHUMHH, a TaKXe JJIS OIEHKH C TO3UIUi
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yUaroMXcs: ClIoCOOHOCTH CAMOCTOSTEFHO MPUOOPETaTh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VIS MOMCKA W aHauu3a y4eOHOW |
HAYYHO-TIOMYJISIPHON HHPOpPMAITH XUMHUYECKOTO COIePIKaHUS;

dbopMHpOBaHUE U Pa3BUTHE y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0JII0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, TMPU IUIAHUPOBAHUU U TPOBEACHUU XUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHHE Yy OOydJalomuxcs yOeKIAEHHOCTH B T'yMaHHCTHYECKOU
HAINPaBJICHHOCTH XUMHH, €€ BaXXHOM pOJM B PEUICHUHU TI00aJbHBIX MpoOeM
paIMoOHAIBHOTO MPUPOAOIOIB30BaHNS, MOTIOJHEHHSI YHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUsI TPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOIICHUS K TIPHPOJEC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHUs OTbITa
UCIIOJIb30BAHUSl TOJMYUYEHHBIX 3HAHWM JUIsl TPUHSATHUS TPAMOTHBIX PpEIICHUNA B
CUTYAIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpegHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHD)
0a30BOro ypoBHSI BXOJUT B COCTaB IpeaMeTHON oOnactu «EcTecTBEeHHO-HAy4YHbIE
OpPEIMETHD.

OOmiee 4mCIO 4YacoB, OTBEAEHHBIX JUIS HM3YyYEHUs XHUMHUHU, Ha
0a30BOM YpOBHE CpeIHEro ooiiero oopazoBanus, coctariser 34 yaca (ro 1 yacy B
HEJIEIIO).

Peanuzanus qaHHOM mporpaMmbl IpeyCMaTPUBAET MCIIOIH30BAHUE
o0opynoBaHus, cpeAcTB 00yuenust u Bocnutanus Llentpa «Touka pocTay.

e [ludponas yueHnueckas 1abopaTopus o XUMHH.

o Kommnekt nocyabl 1 000pyIOoBaHUS ISl YICHHYECKUX OIBITOB
10 XUMUH.



COIEPKXAHUE OBYYEHMUSA
11 KITACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBBI XUMHH

XUMHUECKUI 31eMeHT. AtoMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs
00oJ0uKa. DHEPreTHUECKUe YpOBHH, TOAYPOBHU. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpALIUSI aTOMOB.

[Tepuoguueckuii 3akoH U Ilepronnueckas cucTeMa XMMHUYECKUX SJIEMEHTOB
. 1. MengaeneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U llepmoanueckoil cuctemsl
xumuueckux 3yemMeHToB JI. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHX OJJIEMECHTOB H
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TpynrnaM M Mepuojaam.
3HaueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHMHYECKas CBSI3b. BHIIBI XMMHUYECKOW CBSI3H
(KoBaJieHTHasi HEMOJIApHAs W TOJISIpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl
o0pa3oBaHMsI KOBAJICHTHOW XHUMHYECKOW CBsi3M (OOMEHHBIH U JOHOPHO-
akienTopHslii). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[ToHaTHe 0 AMcCHEPCHBIX cucTtemax. VICTUHHBIE W KOJUIOHUJIHBIE PACTBOPHI.
MaccoBas 10715 BEIeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU. Howmenxknatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMUecKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3IUYHBIM KJIacCaM.

Xumuueckas — peaknus. Krnaccupukamuss  XUMHYECKHX — PEAKIUd B
HEOPraHMYECKOM M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH PU XUMUUECKUX PEAKIIHSIX.

CKopoCTh peakimu, e€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTumbie
peakunu. XHUMHUYECKOe paBHOBecHe. MakTopbl, BIHSAIONIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTposutuueckas aucconuanus. CuiabHble U cinadble 351eKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, IEJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIUH.



OKCINEpUMEHTANBHBIE METOJBl HM3Y4YEHUs BEIIECTB M WX NPEBPALCHUN:
nemoHcTpauusa Tadimmn «llepuonnueckas cucrema xumudeckux snemenTon J1. U.
MenneneeBay, U3y4eHHE MOJENCH KPUCTAUIMUECKUX PEMETOK, HAOMIOACHUE U
OMKCaHUe JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3yIOKEHHE MEPOKCUIA
BOJOPOJa B MIPUCYTCTBUU KATAJIA3aTOPA, ONPEACIIEHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, pEaKkUUud HOHHOTO OOMEHa),
MIPOBEICHHE MTPAKTUYECKON paboThl «BiusiHue paznudHbix (PakToOpoB HA CKOPOCTh
XUMHUYECKOU pEaKIum».

Pacuérnbie 3amaun.

Pacuérel 10 ypaBHEHUSAM XHMHYECKHX pPEaKlUil, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHl C HCMOJb30BAHUEM MOHIATUS «MAcCOBAas
JIOJISl BEIIECTBAY.

Heopranuveckasi xumusi

Hemerammer.  Ilonmokenne HemetaioB B [lepuogumueckoit  cucreme
xuMuueckux sneMeHToB J[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®duznyueckre CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe
KHCJIOPOJIa, cephl, hocdhopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaXKHEWUIIUX HEMETAUIOB (TajlOT€HOB, CEphI, a30Ta,
docchopa, yrmepoga W KpEeMHHS) M UX  COCIMHECHUH  (OKCHJIOB,
KHCJIOPOJACOJIEPKAIIUX KACIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprumeHeHne Ba)XHENIINX HEMETAUIOB U KX COCIMHEHUM.

Meramnel. 1lonoxenne MeramoB B Ilepuognyeckoil cucreMe XMMHUYECKUX
sanemeHToB [[. 1. MenaeneeBa. OcOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000J0UYEK
aToMOB MeTaiioB. O6mue ¢usnyeckue cBoicTBa mMeTamuioB. CrijiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAaJIOB.

XUMHUUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWM, Kajuid, KaJbIUM,
MarHui, aJlOMUHUAM, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHECHUH.

OO6mue cnocoObl MomyyeHuss MeTtaioB. lIpumeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUSl BEIIECTB WU UX MPEBPAllCHUIN:
M3y4YeHUEe KOJUICKIUU «MeTaibl W CIIaBbl», 00pas3loB HEMETAJIOB, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3aj7ad, HAOJIOJICHUE U OMUCAHUE JAEMOHCTPAIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHAA AJTIOMUHHSI C PacTBOpaMu
KHUCJIOT U IEJI0YeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuéTHrble 3agaun.

Pacuétel mMaccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIUH, €CIIA OJIHO
U3 BEUIECTB UMEET IPUMECH.



XUMHUA U )KU3Hb

Ponp xuMuM B 00€CIEUEHHHM HKOJOTHYECKOM, SHEPreTUYECKON M MUIIEBOU
0€30macHOCTH, Pa3BUTHH MeAUIUHBL. [lOHATHE O HAy4HBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOHMX HAYYHBIX MPUHLIUNAX POMBIIIJIEHHOTO
MOJyYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEpPUATIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKIMOHHBIE MaTepHaibl, KpAacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl g 3JEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAIIbHbBIC
yA0OpEHUSI.

XuMHSIT W 3J0pOBbE YEJIOBEKA: IpaBUia HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0E30MACHOT0 HUCMOJIb30BaHUS MPEnapaToB ObBITOBON XWMHHU
B MOBCETHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MeXNpeAMETHBIX  CBsSI3ed NpU  M3ydyeHUH OOmed u
HEOpraHn4ecKko XuMuM B 11 Kiacce OCyIIECTBIAETCSA YE€pe3 UCIIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaK ¢ TOHSITUH, SBISIONIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4yHBbIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanus, MNEePUOJIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@dusuka: MaTepus, SJHEPTUs, MACCA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, JHEPTE€TUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBa, (PU3MUECKUE BEIMYUHBI U €IUHUIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kjeTka, oOpraHmsM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaIbI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCeBl.

TexXHONMOorus: XUMHUYECKass MPOMBILLICHHOCTh, METAJUIYPIrusi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3SIMCTBEHHOE ITPOM3BOACTBO, IHUILEBAs
MPOMBIIIJIEHHOCTh,  (papmarieBTUUecKass  MPOMBIIUICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX TMpPenapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUWS ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHUS
OoOyJarommMMucs TPOrpaMM CpPEAHETro OO0Iero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeIMETHbIM W MpeAMETHbIM). HaydHo-MeTroanueckoil OCHOBOM ISt
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CpPEIHEro OOIIEro
00pa30BaHHUs SIBJISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MTOAXO/.

B COOTBETCTBHM C CHCTEMHO-IEATEBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHHS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHUHUCKOM TPaKJIAHCKONW HWJISHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUe MOTUBALUH K 00yUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBAaTbCA B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMHM, MPUCYIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPbl U CIIOCOOHOCTU CTaBHUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMSI NpeIMeTa «XHUMHSD» JOCTHTalTCs B
€AVMHCTBE Y4YEOHOW U BOCHHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMHd POCCHICKOro Tpa)KAaHCKOro oOLIecCTBa, NPUHATHIMU B OOLIECTBE
HOpMaMUd U TpaBUJaMU  [OBEACHMS, CIHOCOOCTBYIOIIMMHU  Ipolieccam
CaMONO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJICHHS JIMYHOCTH
oOydJaronmxcs.

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOCHHUS TMpeaAMeTa «XHUMHS» OTpaKaroT
c(OPMUPOBAHHOCTh OMNBITa MO3HABATEIbHON M TNPAKTUYECKON EATEIbHOCTH
oOyJaromuxcs 1Mo peanu3alii NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:KIaHCKOTO0 BOCTIUTAHUS

OCO3HAHMS 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX TPAaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATEIBHOCTU TMPU CO3/IaHUU
Y4eOHBIX MPOEKTOB, PEIICHUH YUYE€OHBIX M MO3HABATEIbHBIX 33J]1a4, BHIITOJHEHUN
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUIAOB YICOHOU ACATEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUSI:

LEHHOCTHOTO OTHOUIEHUSI K HWCTOPHUYECKOMY W HAyYHOMY HAacJEIUIo
OTEUECTBCHHOU XUMUMU;

YBaXEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPHUM U HPAKTUUYECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHUSI TOrO, YTO JIOCTHUIXKEHUSI HAYKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B TOJYYEHHH M IOCIEAYIOLIEM
aHanu3e UHPOPMALUU O TIEPEIOBBIX JOCTUKEHHUSX COBPEMEHHON OTEHYECTBEHHOMN
XMW,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMU, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMU,
Y NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIECHHWE M ITOCTYNKM CBOMX TOBAPHUILEH C
MO3UILIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THX
MOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEH 370pOBOro M 0Oe3omacHOro oOpa3a >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coONto/IeHnss TpaBui 0Oe30MacHOro OOpallleHHus C BeIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOH ACATEIILHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPaBWI HWHIAWBUIYAJIBHOTO M  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalLIUsIX, YTPOKAIOIIUX 3I0OPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpya0BOro BOCIUTAHHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIHCKOM
JESTETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPUECKOW W JAPYyTUX  BHIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEUIEHUU MPAKTHUYECKHX 3a1ad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3y4YeHHIO Tpodecchil pa3imyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 1O XUMUH;

YBAKEHUS K TPYAY, JIOJIAM TPYyAa U pe3ysibTaTaM TPYIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIAUBHUAYAIbHON TPACKTOPUHU
oOpasoBanusi, Oymymieli mpodeccuu U peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1€JIeCO00pa3HOT0 OTHOIICHHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUST TJIO0ATBHOIO XapakTepa JKOJIOTUYECKUX NPoOJeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTIDKCHMM XUMUU IS
peLIeHUs] BOIIPOCOB PAlMOHAIIBHOI'O IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, TMPUHOCAIINX BpPEH  OKPYNKaAOIIEH
MPUPOJHON Cpelie, YMEHUs MPOTHO3UPOBATH HEOIATrONPHUATHBIC IKOJIOTUUYECKHUE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJIMYKS Pa3BUTOIO 3KOJIOTHYECKOTO MBILUIEHHUS], YKOJIOTUYECKOU KYJIbTYPHI,
OIbITa JNEATENbHOCTH 3KOJIOTUYECKOH HAaINpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMAIBHOU
MPaKTUKE, CIOCOOHOCTH U yMEHUS AaKTUBHO TMPOTUBOCTOSTH HACOJIOTHU
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHenuPUKH XUMHH KaK HayKd, OCO3HaHMs €€ poJid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU I€JIOCTHOTO
peACTaBiIeHUs] 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAaHUU TIPUPOAHBIX 3aKOHOMEPHOCTEH U peHIeHUH MNpobjieM COXpaHeHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B 0OCO0OM 3HAYUMOCTH XMMHUU JUISI  COBPEMEHHOM
UUBWIM3AIUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH W BAXXHOM pOJIM B
CO37JaHMU HOBOW 0a3bl MaTEpUAILHON KYJIbTYPBI, PEIICHUH TI00aIbHBIX IpoOieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, YHEPIETUUYECKOM, NMUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECIIEUEHUN YCIIOBHMA
YCHENTHOTO TPyAa W OKOJOTHYECKH KOMMOPTHOM IKMU3HU KaXKJAOrOo WICHA
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHUMAHHS CYUIHOCTH METOJIOB
MO3HAHUS, UCMOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CMIOCOOHOCTH HCIOIb30BAThH



[OJy4yaeMble 3HAHUA Ul aHaIM3a U OOBACHEHUS SIBJICHUM OKPYXKAIOLIEro MHpa U
MIPOUCXOSIINX B HEM MU3MEHEHUM, YMEHUS JeiaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4HbIX (DaKTOB U MMEIOMIMXCS JAHHBIX C IEIbI0 TMOJYYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJb30BaTh XMMHYECKHWE 3HAHMUS IS
pelieHus Ipo0JieM B PealIbHBIX )KU3HEHHBIX CUTYalIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM 1EATEIbHOCTH;

TOTOBHOCTU U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUN IO XHMHUU B
COOTBETCTBHUM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3iIM4HbIX cepax NpodhecCHnOHATBHON

INEATEIIbHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATDHI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI y4eOHOTO IMpenMera «XUMHUsS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HAQUMMBIE  JUIS (GopMHpPOBaHHUS ~ MHUPOBO33pPEHUS  OOYyYarOLIMXCS
MEXIUCHUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYyYHbIE MOHATHUS, OTPaKaIOIINe
[EJTOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHeUu(UKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPTHUs, SIBICHUE,
IPOLECC, CUCTEMA, HAyUHBIM (pakT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNEe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCcajabHble ydeOHbIe AecTBUs (TIO3HABAaTEIbHbIC, KOMMYHHUKATUBHBIC,

pEryJsiITUBHBIE), o0ecreunBaroye (dbopmHpoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroLIXCs;
CHOCOOHOCTB 00y4aroImuxcs UCIOJIb30BATh OCBOEHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCAJIbHbBIE YUeOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETYJATHUBHBIMU
JEVCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJIMPOBATh W aKTyallM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEeNATh LETU JACATENbHOCTH, 3aaBas MapaMeTpbl W KPUTEPHUH UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESATEIBHOCTHU C ITOCTABICHHBIMU LIEJSIMU;

MCIIOJIb30BaTh IPU OCBOCHUH 3HAHUM NMPUEMBI JIOTUYECKOTO MBILLICHHS —
BBIJIEIATh XapaKTEPHbIE MPU3HAKU TMOHATHUM M YCTAHABJIMBATh UX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEpUM Ui KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTaHaBJIMBATh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE pacCyXkAeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITH B IIPOIIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPECTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XHUMH4Yeckas ¢GopMmyia, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU pEHICHUH YYEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHbIC MOJICIbHBIC MIPEACTABICHUS JI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCJIEeN0BATENbCKHE TeHCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKumii;

dbopmMyIHpoBaTh LEIU U 3aJ]a4l UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOATENIBHO C(OpMYTUpPOBAHHBIE BOIPOCHI B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIHOTO IUJIAHUPOBAHUS W  POBEICHUS
YYEHMUYECKHX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOJ0/IaTh 32 XOJIOM
MpoIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (PopMyIupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEIOBATEIBCKOW W MPOCKTHOM
JESTETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B O3HAHUA.

3) pa6ora ¢ uHpopManHeii:

OPUEHTUPOBATHCA B PA3JIMUHBIX MCTOYHMKAX HWHPOpManuu (Hay4dHO-
NOMyJISIpHAs. JIMTEpaTypa XUMHYECKOTO COJEpKaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcbl HTepHETa), aHAMM3UPOBAaTh MHGOPMAIMIO PA3IMYHBIX BUIOB U (HOpM
MIPEJICTABIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUYNUBOCTH;



bopMyIUpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U
orOope wuH(pOpManUK, HEOOXOIUMOW M BBIIOJHEHUS YYEOHBIX 3ajad
OIPELICIIEHHOTO TUIIA;

npuoOpeTaTh OMbBIT HUCIOJb30BAaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBlIeHUs
uHopManmu (cxemsl, rpaduKH, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCcTBE CpEACTBa Ipu paboTe cC
XUMHUYECKON HMHGpOpMAIUEil: MPUMEHATh MEXMIpeaMETHbIE ((PU3NYECKHue W
MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

UCIOJB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH.

OBJiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU J1€ICTBUSIMH::

3aJ1aBaTh BOIPOCHI MO CYLIECTBY OOCYKJIa€MOM TEMBI B XOJI€ JUaiora u/miu
IUCKYCCUH,  BBICKA3bIBaTh  MJEH, (HOPMYIHpPOBaTH CBOM  IPEIJIOKECHHUS
OTHOCUTEJIBHO BBIOJIHEHUS MPEIJIOKEHHOHN 3a1a4H;

BBICTYNAaTh C NpPE3EHTalUuel pe3yJIbTaTOB IO3HABATEIBHON NEATEIbHOCTH,
IOJIyYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBINIOJIHEHUU
XUMHUYECKOTO 3KCHEPHUMEHTA, MPaKTUYECKOW pabOThI MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaJu3aluy yueOHOIro MPOeKTa U (POPMYIUPOBATH BHIBOJIBI
M0 pe3yjibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJACOBaHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OgByaeHue yHUBEPCAJIbHBIMH PeryJIsTHBHBIMHU 1CHCTBUAMM:

CaMOCTOATEJIBHO IIJJAHUPOBATh W OCYLIECTBJIATH CBOKO I103HABATENIBHYIO
NEeATENbHOCTh, ONpeneisid €€ Leau W 3aJayd, KOHTPOJIUPOBATh M 10 Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TMpEAjiaraeéMblii  ajJrOpUTM JEHCTBUM TIPH
BBINIOJIHEHUM YYEOHBIX MW HCCIENOBATEIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ dexTuBHbIN crnocod MX pemeHus ¢ y4ETOM MOJyYeHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOAaHajIn3a
Y CAMOOLICHKH.



HPEAMETHBIE PE3YJIBTATHI
11 KIIACC

[IpeameTHble pe3yabTaThl OCBOEHUA Kypca «OOm@as W HeopraHuyeckas
XUMUSD» OTPAXkKAKOT:

chOPMHPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBECHHO-HAYYHOM KApPTUHBI MHUpPA, pPOJM XUMHUM B I[IO3HAHUU SBJICHUU
mpUpoOAbl, B (OPMHUPOBAHWW MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM JIs PEIICHUs MPAKTUIECKUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHUM, KOTOpass  BKJIKOYACT:
OCHOBOIIOJIATAIONINAE TOHITUS (XMMUYECKUH 3JeMEeHT, atoMm, u3ororm, s-, pP-, d-
AJNIEKTPOHHBIE OpPOUTATU aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTbB, JJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHCIICHUS, XUMUYECKas CBS3b
(KoBayieHTHAas, MOHHAs!, METaJNINYECKasi, BOAOPOJIHAA), KPUCTAJUIMYECKasl pelIETKa,
TUNBl XUMHYECKMX  PEaKUUW, pacTBOp, DJIEKTPOJIMUTHI,  HEIJIEKTPOIUTHI,
JIEKTPOJIMTUYECKAsT JIUCCOLMALMA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluuy, XUMUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Jucconuanuu, nepuoandyeckui 3axkoH . M. Menpaeneena,
3aKOH COXPAHEHHsI MACChl BEIECTB, 3AKOH COXPAHEHUs U IMPEBPALLICHUS dHEPTUU
OpU XUMUYECKUX PEaKUUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUME B OCHOBE MOHMMAaHUSA INPUYMHHOCTU U
CUCTEMHOCTH XHMHYECKHX SIBIICHUM, (DAKTOJOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUN BaKHEHUIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U TIPAKTUYECKOM NESITEILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEPHBbIE MPU3HAKU TIOHSTHM,
YCTAHABIIMBATh UX B3aMMOCBSA3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE IMOHATHUS MPU
ONMCAaHUH HEOPTraHUYECKUX BEIIECTB U UX NMPEBPALIEHU;

c(OpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJUKY JIs
coctaBieHuss (HopMysl BEHIECTB W  YPaBHEHUA XUMHUYECKUX  pPEaKIuH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHalibHbIe HA3BAHUS OTAEIIBHBIX
HEOPTraHMYECKUX BeIIeCTB (yrapHbId ras, YIJICKUCIBIA Ta3, aMMHUaK, TaméHas
M3BECTbh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCICHHUS
XUMHAYECKUX DJIEMEHTOB B COCAUHEHHMSIX PA3JIUYHOTO COCTaBa, BUJ XMMHYECKON
CBs3U (KOBaJIEHTHAsl, MOHHAs, METaJUTMUeCcKasi, BOAOPO/IHAS) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BEIIECTBA (aTOMHAs, MOJIEKYJIIpHad,
VMOHHAs, METAJIMYECKAs), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHEHU;



c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBJIMBATh MIPUHAJIEAKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpPENeNEHHOMY KIIacCy/TpyIme
COeIMHEHUN (TIPOCThIEC BEUIECTBA — METAJIBI M HEMETaJlIbl, OKCUJbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI NMEPUOANYECKOro 3akoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIINU;

chOpPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKHX 7dyeMeHToB 1-4 mnepuonoB Ilepuoanueckoil cucTembl
xuMuueckux sneMeHToB [I. M. MengeneeBa, HCIONB3ys IMOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHUUYECKUX BJIEMEHTOB U MX COEAUHEHUU
no nepuoaam u rpymmam Ilepuognyeckoid cucTeMbl XUMHUYECKUX 3eMeHToB 1. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMI  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XMMHUYECKME CBOWCTBA HEOPraHUYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY HEOPraHUYEeCKUMU
BEILIECTBAMU C IMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHUS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKIIMH TI0
pPa3JIMUHBIM TIPU3HAKaM (YHCIY M COCTABY PEArupylollydX BELIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHUIO CTENEHEH OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBISATh ypaBHEHUS PEAKIUN pPa3THMUHBIX
THUTIOB, TOJHBIC U COKPANIEHHBIC YPaBHEHUS PEAKIIM HOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJAUTH PEAKIMH, MOIATBEPKIAIOIINE
KAUE€CTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILIECTB, PaclO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTaHHUYECKUX
BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUW  paCKpbIBaTh  CYHIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPECTBOM COCTABJICHUS DJIEKTPOHHOIO OajaHca
JTUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3IUYHbIX (HAKTOPOB; XapaKTEpP CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIIHEro Bo3aeiicTBus (npuniumn Jle [larense);

cOPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI,
JeXaluye B OCHOBE MPOMBIIUIEHHOTO IMOJYyYEHHUS CEPHOM KHUCJIOThI, aMMHaKa, a
TaKkke C(OPMUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAy4YHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XHMHUIECKOTO MPOU3BO/ICTBA;



c(OpPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS C HCIOIb30BAHUEM
MOHATHUSL «MAaccoBasi JOJIs BEIIECTBA B PacTBOPE», OObEMHBIX OTHOLIEHHWI Ta30B
IpU XUMUYECKUX PEaKIHUsAX, MAacChl BEUIECTBA WK 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU 00bEMY OJHOTO M3 YUYACTBYIOIIMX B PEaAKIHU
BEIIECTB, TEIJIOBOro 3¢ @dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHU COOJIFOIATh MPaBUiia TIOJIB30BAHUS XUMHUCCKOU
nocyJ0 U J1abopaTOpHBIM O0OPYJIOBaHMEM, a TaKKe IMpaBuiia OOpalleHHUs C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSAMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATh M BBIMOJHATH XUMHUYECKHUM
JKCIIEPUMEHT (Pa3ilo’KEHHE MEPOKCHJa BOJOPOJA B NMPUCYTCTBUU KaTalIM3aTopa,
ONpEeJEeNeHUEe Cpelbl PAacTBOPOB BEIIECTB C TOMOLIBIO  YHHUBEPCAIBLHOTO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOW peakuHu,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKkUMH Ha Cyib(aT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELICHHUE IKCIEPUMEHTAIBHBIX 33/1ad MO
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUU C MpaBUJIAMU TEXHHUKHU
0e30macHOCTH MpU OOpaIICHUH C BEIIECTBAMH M JTA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3yNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (opMyIUpoBaTh BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIUIO, TMOJIYy4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIuu, UHTepHeT u apyrux);

chOpPMHUPOBAHHOCTh  YMEHUW  COOMIOJaTh  MpaBWja  AKOJOTHYECCKU
1eJIECO00Pa3HOro0 TOBEAEHUST B OBITY M TPYIOBOH JEATEIBHOCTH B LEJAX
COXPAHEHUSI CBOEr0 3J0pPOBbS M OKpPYXarOLIEHd NPUPOJHOW Cpeapl, OCO3HABATh
OMAaCHOCTb BO3/JICHCTBUSA Ha KUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens II/JIK, mosicHaTe Ha mnpumepax cnocoObl yMEHBIIEHUS U
peIoTBPAIICHHS UX BPEJHOTO BO3JCHCTBUS Ha OPraHU3M YE€JI0BEKa;

Ui 00y4aroluxcs C OrpaHUYEHHBIMHA BO3MOXHOCTSMHU 370POBbS: YMEHHE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHMS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHEeNbIX W CIA0OBUIANIMX OOy4YarolUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3Hauenuit JI. Bpaiins nis 3anmmcu XMMUYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHMUE

11 KJIACC
Kosn4yecTBo yacos DJIEKTPOH- Hcnosnb-
HaumeHnoBanue HbIE 30BaHHe
Ne n/n Kontposbnbie | IlpakTudeckue
pa3aesioB M TeM Bcero (tmpoBeie) 000py10B
NMPOrpaMMbI padoTst padoTst o0pazoBa- aHUs
TEIbHbBIC MpPOEKTa
pecypcebl «Touka
pocTa
Pasnen 1. Teoperuueckne 0CHOBBI XUMHU
CtpoeHue aToMOB. DJEeKTPOHHBIE
1.1 Ilepronnueckuii 3aK0H 3 TIAKaThI U
u Ilepuoauueckas cucrema TaOJIHIIBI
XUMHUYECKHXIIeMeHTOB /1.
N. Menneneesa
12 Crtpoenue BelecTna. 4 DNEKTPOHHBIE
' MHOroo0pa31eBeIeCTB TTaKaThl U
TaOJINIIBL,
nabopaTopHoe
o0opy/10BaHueE,
naruuk pH,
WH/IUKATOPBI
1.3 XUMHYECKUE peaKiiuu 6 1 1 DNEeKTPOHHBIE
TJTaKaThl,
nabopaTopHoe
o0opyioBaHue,
TATYUK
3JIEKTPOIIPO-
BOJHOCTH
Hroro no pazaeny 13
Pazgen 2. Heoprannueckasi Xumust
2.1 MeTais 6 1 DNEeKTPOHHBIE

IIaKaThl U




TaOJINLIBL,
naboparopHoe
o0opynoBaHue,

natyuk pH

2.2 Hemeraiuist

DNEKTPOHHBIE
TUTaKaThl U
TaOJIUIIBI, armapar
MIOJTyYCHHS T'a30B,
ammapar 1o
OIPEICTICHUIO
HUTPATOB,
naboparopHoe
o0opyioBaHue

23 CBs3b HCOPIraHNYCCKUX U
l OpPraHNYCCKHUXBCIIICCTB

DNEeKTPOHHBIE
TUTaKaThl U
TaOJINILIBL,
WH/IUKATOPBI,
nabopaTropHoe
o0opy/10BaHueE,
Jatyuk pH

Hroro no pazneny

17

Paznea 3. XuMus ¥ KU3HL

31 XUMHUSA U )KU3HD

OJEeKTpOHHBIE
TUTaKaThl U
TaOJIULIBI

Uroro no pazneny

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34




HOYPOYHOE IIVTAHUPOBAHUE
11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IMpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHBbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 31€MEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYypaIus aToMOB

[epuonnueckuii 3akoH u [lepuoauuaeckas
crcTeMa XMMHUYECKUX dieMeHToB J]. 1.
MeHieneeBa, X CBSI3b C COBPEMEHHOM
TEOpHEH CTPOCHHUSI aTOMOB

(1 mapra 1869 — JIeHb OTKPBITHS
[lepuonuveckoro 3akoHa)

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX DJIEMEHTOB U UX COSMHEHUM 10
rpyIIaM U nepuojaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHHU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUYECKast CBA3b, eé
BUBI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOMU CBS3U. BO,Z[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
crpoenus (28 despamns 1901 r. — [lens
poxxnenus JI.ITonuHra)




[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOUTHBIE PACTBOPHI.
MaccoBast 07151 BEIIECTBa B pacTBOpe
(ecTecTBeHHOHAy4YHAs! TPAMOTHOCTb )

Krnaccudukanus u HomeHkIaTypa
HEOpPraHUYECKUX coenHeHu. ['eneTnueckas
CBSI3b HEOPTAaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aKOH COXPaHEHHs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NPEBPALLEHUS YHEPTUH TIPU
XUMHYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIyy.
XHUMHUYECKOE PAaBHOBECHE

(08 okTs0pst 1850 1. — [lens poxaenue Aupu
JIyn Jle llarenne)

10

ITpakTuueckas padbota Ne 1. «Brnusinue
pa3IMYHbIX (DAKTOPOB HA CKOPOCTh
XMUMHUYECKON peakium»
(ecTecTBEHHOHAy4YHAs! TPAMOTHOCTB )

11

OnexTponutuyeckas nuccounanus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPTAaHUYECKUX BEIIECTB
(19 deBpans 1859 r. — [lenb poxaeHust
Caanre Appenuyca)

12

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakiuu. [TonsTre 00 anexTponnze




pacIuiaBoB U PacTBOPOB CoJIe

13

Kontposnbnas pabota no pazzaeny
«TCOpeTI/I‘-IGCKI/Ie OCHOBBI XUMUN»

14

Mertaubl, ux nojioxenue B [lepuonndeckoi
CHUCTEeME XMMHUYECKuX 3j1emMeHToB []. U.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O0mue Gpu3nuecKre CBONCTBa
METaJLJIOB

15

CmuiaBbl METAIIIOB. DIEKTPOXUMHUYECKUH AT
HaIlpSDKEHUN METaJlIoB
(ecrecTBeHHOHaY4YHAasi FPAMOTHOCTB )

(29 urons 1796 - Jlens poxaeHuss AHOCOBA
ILIL)

16

XUMUYECKHE CBOMCTBA BAXKHCHUIIINX
METaJUIOB (HaTpUii, Kalui, KaJIbINI, MarHuH,
ITIOMUHMI) U UX COEAMHEHUI

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUN

18

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUN

19

[TpakTryeckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Metamnbl»" (eCTEeCTBEHHOHAYYHAs
IPaMOTHOCTb)

20

HemeTtanmbl, nX monoxxeHue B
[Tepuoanueckoit cucTeEME XUMHUYECKHX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB




21

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJTOTpOITHS HEMETAILIOB (Ha IpUMepe
KHCIIOpO/1a, cepbl, hocdopa 1 yrieposaa)
(8 deBpais — [leHb poccuiickoil HayKH)

22

XHWMHYECKUE CBOKCTBA TAJIOT'CHOB, CEPBI M X
COEINMHEHUN

23

XHUMHYECKHE CBOWCTBA a30Ta, hocdopa u ux
COEIMHEHUN

24

XHWMHMYECKHUE CBOMCTBA YIVIEPOAA, KPEMHUSA U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXKHEHIITMX HEMETAIIOB B UX
COEINMHEHUN

26

O0001IeHrEe ¥ cCUCTEMATH3aLMs 3HAHUH 10
teme «HeMeramnby. Beruucnenus mo
ypaBHeHI/IHM XUMHUYCCKUX peaKIII/Iﬁ nu
TepMOXI/IMI/I‘-ICCKI/Ie paC'-IéTI)I

27

[TpakTryeckas padota Ne 3. «Permenne
IKCTIEPUMEHTANBHBIX 337124 M0 TEMe
"Hemetammsr"»

(ecTecTBEHHOHAYYHAsI TPAMOTHOCTb )

28

KonTponbHas pabota o remam « MeTanabhy
u «HemeTtamib»

29

HeOpFaHquCKHe 1 OPraHuv4CCKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHNYCCKHUEC OCHOBAHUSA

30

AMdoTepHbIE HEOPTAaHUUECKHE U
OpraHnyYecKue coeuHeHus. ['eneTnueckas
CBSI3b HEOPraHMYECKUX U OPTaHUYECKHUX
BemiecTB (1814 r. — BBeieHNE TOHATHUS




amporeproctu K. I'eii-JIroccakom u JI.
Tenapom)

Posb xuMuu B 00€CICYCHUHN SKOJIOTHYECKOM,
JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH,

31 1
Pa3BUTUU MEIUIIMHBI
(ecrecTBeHHOHAYYHASI TPAMOTHOCTD )
[Ipeacrasnenus: 06 0OMKUX HAYYIHBIX

3 an/IHuludnax HPOMBIIIJICHHOTO IOy YCHUS 1
BOKHEHIIINX BEIICCTB
(ecrecTBEeHHOHAYYHASI TPAMOTHOCTH )

33 YesoBek B MUpE BEUIECTB U MaTepHAJIOB 1

34 XUMUsI ¥ 3JI0pOBBE YeI0BEKa 1
(26 mast — JleHb XUMHKA)

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus 11 knace. ba3oBelit ypoBenb. Yuebnuk (k Hopomy @I1, 2023 rox). YMK "Xumus
I'a6puensna O.C.". ®I'OC

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xwumus 11 kiacc. ba3oBsiit ypoeHb. YueOHuk (k Hoomy @I, 2023 rox). YMK
"Xumus [Nabpuensna O.C.". ®I'OC
2. "Xwumus. 11 xnacc. [IpoBepounbie 1 KOHTPOJIbHBIE paboThl. bazoBwiil ypoBens. ®I'OC"

3. TI'padumueckne nukranTsl mo xumun: 11 kmacc. — M.: BAKO, 2017. — 64 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETHN

HUHTEPHET

. Poccutiickas anexkrponnas mikosa. https://resh.edu.ru/

. «Yun.py» - https://uchi.ru/

. «SIKmaccy - https://www.yaklass.ru/

. MoGusHOE 351ekTpoHHOEe 0Opa3oBanue https://mob-edu.ru/

. ®okcdopn - https://foxford.ru/about

. «Cupuyc. Onnaiiny - https://edu.sirius.online/#/

. «Mapkertruieiic oopaszoBareabHbIX yeiayr» - https://elducation.ru/
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