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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YpPOBHE CpenHEro oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 No 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
dbenepanbHOil 00pa30BaTEIbHON MpOrpaMMbl CpeAHEro o0Iiero oOpa3oBaHUs
(®OIT  COQO), mpencraBienHbix B  DenmepanbHOM  roCylnapCcTBEHHOM
obpazoBarenbHOM ctaHaapre COO, ¢ yuérom KoHmeniuu mnpenogaBaHus
y4eOHOTO TMpeaMeTa «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanny, peanu3ylOIIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TNoJokeHUH «CTpareruu pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanu Ha niepuon 1o 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.), a Takke C y4eTOM BO3MOXHOCTU HCIIOJIb30BaHUS
COBPEMEHHOI0 y4eOHOr0 000pynoBaHUs B LIEHTpE oOpa3zoBaHus
€CTECTBEHHO-HAY4YHOI HarpaBieHHOCTH «Touka Poctay

OcCHOBY MOIXOMOB K pa3palOTKe MPOrpaMMbl MO XHUMHHU, K OINPEACIICHUIO
oOmielt crpareru o0ydeHus, BOCIUTAHUS U Pa3BUTHs, 00yYaIOIIMXCSl CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
xkoHuenryanbHbele nojoxkeHuss @I'OC COO o B3anMO0OYCIIOBIEHHOCTH LEJEH,
cofiepXaHus, pe3yiabraToB OOyueHuss W TpeOOBaHUIl K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHu3alluu, SBISIETCA HEOThEMJIEMOM 4YacThlO UX
oOpazoBaHHOCTU. (OHO CIYXKUT 3aBEpHIAIONIMM OSTAalOM peaju3aluu  Ha
COOTBETCTBYIOLIEM €My ©a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MNPHUCYIINX
[EJIOCTHOM CHUCTEME XHMMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJI0BEKa, a TAKXKE IKOJIOTMYE€CKM 000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 310POBBIO
U TpupoaHoi cpexae. Peanusyercs xummudeckoe oOpa3oBaHHME OOydaroOIIMXCS HA
YPOBHE CpEIHEro oO0Iero oOpa3oBaHUsS CPEACTBAMH Y4eOHOro IpeameTa
«Xumus», colepX)aHue U TOCTPOCHHUE KOTOPOTO OMPEIENICHbl B MPOrpamMme IO
XUMUU C YU4ETOM crieuu(DUKU HAyKH XUMUH, €€ 3HaUeHHsI B IO3HAHUU TIPUPOJIBI U B
MaTepUabHON KU3HU OOILECTBA, a TAKXKE C y4ETOM OOIIMX LEJIEH U MPHUHIIUIIOB,
XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEIHEro  OOIIero
obpaszoBanus B Poccutickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIpaeT 0coOyr posib B
COBPEMEHHOW IMBUJIM3ALMM, B CO3JaHUM HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpBHI.
Ona BHOCHT CBOHM BKJIaJ B ()OPMUPOBAHUE PAIIMOHATIHLHOIO HAYYHOTO MBIIICHUS,
B CO3J]aHUE LIEJIOCTHOTO MpPEJCTaBICHUsS 00 OKpY’KaloLeM MHpE Kak O €IUHCTBE
IPUPONBI M YeJOoBEKa, KOoTopoe (OpMHpPYEeTCs B XMMHUU HA OCHOBE NMOHMMAaHUS



BELIECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMHU U BOBMOXKHBIMU 00JIACTSIMU IPUMEHEHHUSI.

TecHO B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKaMu, XMMHs cTaja
HEOTHEMJIEMOI YaCThIO MUPOBOM KYJIBTYpbI, HEOOXOMMBIM YCIOBUEM YCIIEUIHOTO
Tpyla M >KU3HU Kaxjoro uieHa oOmectBa. CoBpeMEeHHas XHMHS KaK Hayka
co3ujareiibHasg, KaKk Hayka BBICOKMX TEXHOJIOTMI HampapieHa Ha pelieHue
100aJbHBIX MTPOOJIIEM YCTOMYMBOIO pa3BUTHSI YEJIIOBEYECTBA — ChHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTMYECKOW O€30MaCHOCTH M OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOMMMHM UENSIMH WU TMPUHIMIIAMH CPEIHEro OOIIEero
oOpazoBanus cojaepxanue npenmera «Xumus» (10-11 kmaccsl, 6a30BbIN YPOBEHB
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcsi, HEOOXOAUMYI0 MM  JJIsi  BBIPAOOTKM  MHPOBO33PEHUECKUX
OpUEHTHPOB, VYCHEIIHOIO BKJIIOUYEHHUA B JKU3Hb COLIMYMA, NPOAOHKECHHS
0o0pa30BaHMs B Pa3IMYHbIX 00NACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEII.

CocraBngiomuMu  mpeaMera «XUMUsS»  SBISIIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumus» U «OOmas W HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUU MO HEOPTraHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HAHUNU U3 OOIIEH XUMUH) U
oprannyeckor xumuu. OopMHpoBaHME HAHHOW CHUCTEMBI 3HAHWUW NPU U3YUEHUU
npenMera 00eCIeyMBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCET0 MHOT00Opa3us
BELIECTB Ha OCHOBE OOLIUX MOHSATUNA, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B MpPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI0 IOJIX0/la K M3Y4YEHHIO Y4YeOHOro wmarepuajia u oOycJOBJIEHa
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUW Ha  OMNpeneNEHHBIX
TEOPETUYECKUX YpoBHsX. Tak, B Kypce€ OpraHMYeCcKOM XHWMHM BEIIECTBa
paccMaTpHUBalOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTraHUYECKHX
COCIMHEHHMI, a TaKKe Ha YypOBHE CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX
OpeACTaBIeHU O cTpoeHun BemiecTB. CBeneHuss 00 U3yyaeMbIX B Kypce
BEILIECTBAX JIAlOTCS B Pa3BUTHHM — OT YIIIEBOAOPOJOB JO0 CIOKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHH. B Kypce OpraHM4ecKkor XUMHM IIOJIy4aroT pPa3BUTHE
chopMHUpOBaHHEIE HA YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHUs MEPBOHAYAIHLHBIE
MIPENICTABIICHUS O XMMUYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIIHH.

[lon HOBBIM ymiIOM 3peHHs B TmpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCs U3YYEHHBIH Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
TEOPETHUUECKHil Marepual U (AKTOJOTHUYECKHUE CBEACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUS» O00y4YaloIIMMCSl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TO3UIUH,
IyOXKe TMOHATh MCTOPUYECKOEe H3MEHeHue (QyHKIMA 3TOro 3akoHa — OT
00o001aroniei 10 0ObSICHAIOEN U TPOTrHO3UPYIOILIEH.

Enunas cucrema 3HaHWM O BaXXHEUMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, & TAKXKE O XUMUYECKUX PEAKIUAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX MNpPOTEKaHWsl JomnoyiHseTrcas B Kypcax 10 um 11 kiaccos
AJIEMEHTAMH  COZCPXKAHUS, HMEIONIUMU KYJIbTYPOJOTMYECKUI U TPUKIIAIHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMMAHHMIO B3aUMOCBS3U XUMHUHU C
JPYTMMH HayKaMH, PACKPBIBAIOT €€ pOJjb B MO3HABATEIbHOW W MPAKTUUYECKOU
JESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBAKEHHS K TPOIECCY
TBOpYECTBAa B 00JaCTH TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TOMOTAaIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX
npoOieMax, CBSI3AHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBAThL MH(pOpMALNIO U
OPUMEHSTh €€ JI1 TIONOJHEHUS] 3HAHUM, PEIICHUS WHTEUICKTYaIbHbBIX U
IKCIIEPUMEHTAIBHBIX HCCIIENOBATENbCKUX 3a7a4. B 1enom copepkanue yueOHOTro
npeamera «XHUMHUS» ~ JAHHOTO  YPOBHSA  M3YyYEHUS  OPUEHTHPOBAHO  Ha
dbopMmupoBaHue y OOydYarOUIUXCS MUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHUS
bunocopckux wmaeH, TakMX KakK: MaTepHaTbHOE C€IMHCTBO HEOPTaHWYECKOTO H
OpraHUYeCKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEMIECTB HUX COCTAaBOM U
CTPOEHUEM, TO3HABAEMOCTh MPHUPOAHBIX SBICHUNA IMYTEM SKCHEPUMEHTA U
pelieHuss TMPOTUBOPEUMM MEXAy HOBBIMH (akTaMM U TEOPETUUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJIOTHYECKUX MpooIieM, a
TaKke MpobIeM COEpeKEHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTHM U MaTepUaJIOB.

B nmnnmaHe pemeHuss 3amad  BOCHUTAHUS, Pa3BUTUS W COLMANIM3ALUU
00y4Jaromuxcsi MPUHATBIE TPOTrpaMMON IO XUMHUHU TOAXOJbI K OIPEACICHUIO
COllepXaHusi M TOCTPOEHHUS TMpeaMeTa mpeaycMmarpuBaroT GopMUpOBaHUE
YHUBEPCAIBHBIX YUeOHBIX JCHCTBUN, UMEIOMNX 0a30BO€ 3HAUYCHHUE TS PA3TMIHBIX
BUJIOB JICSATEIBHOCTH: pEIIeHUs MpoOjeM, IOUCKa, aHaiu3a U 00paboTKH
uH(pOpMALIMKM, HEOOXOAMMBIX [IJIi TPUOOPETEHHs] ONbITa MPAKTUYECKOH W
UCCIIE0BATEIIbCKOM JIEATEIbHOCTH, 3aHMMAIOIIEd BaXXHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenogaBaHus XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HAa YPOBHE CpeAHEro o0I1ero oopazoBaHus, Ipu ONpeieICHUN
COJIEpXKaTeIbHOM XapaKTePUCTUKU IeJIe HW3ydeHUsl MpeIMeTa HampaBiIcHUEM
MEPBOCTEIICHHON 3HAYUMOCTHU TPAJUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUM KylIbTypbl. C



METOAUYECKOM TOYKHM 3PEHUSI TAKOM NOAXOM K ONPEACICHUIO LIEJIIEH W3Yy4YCeHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

CornacHO AaHHOW TOYKE 3pEHMsI IVIAaBHBIMHU LIEJSIMH W3YYEHHs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBistrOTCS:

e (QopMupoBaHHE CHUCTEMBl XHUMHYECKMX 3HAHUW KaKk BaKHEHIIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, B OCHOBE KOTOPOH
JeKaT KIIOYeBble MOHATHS, (yHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHME $I3bIKa HAyKH, YCBOCHHE W INOHMMAaHHUE CYLIHOCTH JOCTYIHBIX
000011IeHHII MHUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMJICHHE C HCTOpUei
UX pa3BUTHUS U CTAHOBIICHHUS,;

e (hopMHpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAAX MO3HAHUS
BEIIECTB M XUMHYECKHUX pEakiui, HEOOXOAMMBIX IJIsi NPHOOpEeTEeHUs
YMEHUM OpHEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUUECKON U NOBCEAHEBHON KU3HU;

e pPa3BUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBI3AaHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIIEPUMEHTa, COONIOACHUEM  IPaBUI
0€301acHOro 0OpAIICHMS C BEIISCTBAMHU.

Hapsany c stuMm, copeprkarenbHasl XapaKTEPUCTUKA LEJIEN U 3a1a4 U3YUYEHUS
npeaMeTa B MporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TMPUOPUTETAMH B CHUCTEME CpeAaHero ooduero odpasoBanusi. CerogHs B
IPENoIaBaHuU XUMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTCHUE TPAKTHYECKOM
KOMIIOHEHTE coaepKaHHusl OOyuyeHHUs, OpPHUEHTUPOBAHHOW Ha  MOJATIOTOBKY
BBIITYCKHUKA 00I11e00pa3oBaTesibHON OpraHu3aliy, BJaJCIONIEr0 He HabopoM
3HaHWM, a (PYHKIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSIMU
AKTUBHOIO MOJYYEHHUs 3HAHUW U NPUMEHEHHS UX B PEAJIbHOM KU3HU JIs PEILICHHUS
MPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TIpu HM3YyYEHUM MpeaMera «XUMHUsS» JOMHHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKe LETU U 3a7a4H, KaK:

aganTtaius oO0y4arolmuxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUpA,
dopMupoBaHHE  WHTEIUICKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY NPUHSATHIO IPAMOTHBIX
pEelIEHN B KOHKPETHBIX dU3HEHHBIX CUTYaIlUSX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue y  OOy4YaIOMIMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), WMEIIINX YHUBEPCAJIbHOE 3HAYEHHE JUIA PA3IMYHBIX BHUJOB
JESTEHLHOCTH: pelIeHus] MpooOiieM, MoucKa, aHaiu3a U o0paboTku MH(pOpPMAIIUH,
HEOOXOIMMBIX I TPUOOPETEHHs] OMbITa ACSTENIBHOCTH, KOTOpas 3aHUMAaeT
BaYXHOE MECTO B MO3HAHUM XUMHUH, & TAKXKE JJISI OLEHKH C MO3UIIMI 3KOJIOTMYECKON



0e30IacHOCTH XapakTepa BIUSHHUS BEIIECTB W XHMHUYECKHUX IPOIECCOB Ha
OpraHu3M YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE I[O3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
crnocoOHOcCTEN 00yYaroluUXCcsl: CHOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHUA 10 XUMUHU B COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTIAMHU, UCIIOIH30BaTh
COBpEeMEHHbIC WH(OPMAIIMOHHBIE TEXHOJOTUM JUIsl MOMCKA U aHallu3a Y4eOHOU U
HAyYHO-MTONY/ISIPHON MH(OPMAIIMK XUMHUYECKOTO COJEP>KaHNUS;

(dbopMUpOBaHUE U Pa3BUTHE Y OOYUAIOIIUXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIINIJIEHUS, HAOTIONAaTENhHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydalmuxcsi YOeKIEHHOCTH B  T'YMaHUCTUYECKOM
HAIpPaBJIICHHOCTH XUMHUHU, €€ Ba)XXHOW pPOJM B PELICHUU NIOOANbHBIX MPOOIEM
pPalMOHAIIBHOTO IPUPOIOINOJIB30BAHMS, TOIOJIHEHUS YIHEPIETUUECKUX PECYPCOB U
COXpaHEHUs NPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOro
OTHONIIEHUS K TMPUPOJE M CBOEMY 3J0POBbIO, a TaKXe MPUOOPETEHUs OIbITa
WCTIONB30BAHMS TOMYUYEHHBIX 3HAHWHM JUIS TPUHATHA TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yueOHOoM muiane cpenHero oOmiero oOpa3oBaHUs MpPeAMET «XHUMHSD)
0a30BOr0 ypOBHS BXOAMT B COCTaB IMpeAMETHOU obnactu «EcTecTBeHHO-HAy4YHbIE
PEIMETBI.

OO6miee yKciio YacoB, OTBEAEHHBIX ISl U3YyUEHUSI XUMHH, HA 0a30BOM YPOBHE
cpenHero obmiero obpaszoBanus, cocrasiseT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kiacce — 34 gaca (1 gac B Henenio).



COAEPXAHME OBYYEHMUSA
11 KUIACC
OBIIAS U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TOMBIL. JJIEKTPOHHAA
000710uKa. DHEpPreTUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTan, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacHpeesICHUs] AJIEKTPOHOB MO OpOUTANISIM B aToOMax
AIIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHAS KOH(MUTYpAIIAS aTOMOB.

[Tepuopnueckuii 3akoH U Ilepruoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsA3b NMEPUOIUYECKOTO 3aKOoHA M Ilepuoguyueckoil CUCTEMBI
xuMu4deckux dneMeHToB /I. M. MeHneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBONCTB XHMHUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TpymdmaM U TepHojaMm.
3HaueHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemectBa. XuUMHUYECKassh CBS3b. BUIAbl XUMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIpHAs U TOJSpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHus KOBAJICHTHOM XUMUYECKOU CBSI3U (0OMEHHBIIH u
JIOHOPHO-aKIIEIITOPHBI). Bonoponnas CBS3b. BanenTHOCTS.
DIEKTpOOTPULATENBHOCTh. CTeneHb OKUCIICHHS. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJEKYISIpHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BENIECTBA. TUIBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BENIECTB OT TUIA KPUCTALUIMYECKON PEIIETKH.

[Tonarne o gucnepcHbIX cucTteMax. VICTUHHBIE W KOJUIOWJIHBIE PAacCTBOPBI.
MaccoBast 1071 BEUIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEMHEHU. Homenxiarypa
HEOPraHUYECKUX BeEIIECTB. [EHeTMYecKas CBS3b HEOPraHUYECKUX BELIECTB,
MIPUHAICKAIIUX K PA3IMYHBIM KJIaCcCaM.

Xumuueckass — peakuusa. Kiaccudukanus  XMMUYECKMX  peakuuid B
HEOPraHUYECKON MW OPraHUYE€CKOM XMMHUHU. 3aKOH COXPAaHEHHS MACChl BEILECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUU TPU XUMHUUECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pasinyHbIX (pakTopoB. OOpaTumbie
peakuuu. Xumuueckoe paBHoBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHoBecus. [punuun Jle [larenbe.

OnektponuTudeckas aucconuanus. CuiibHbIe U ciadbie dIeKkTponnuThl. Cpena
BOJHBIX PACTBOPOB BEMIECTB: KUCJIAsA, HEUTpAJIbHAs, IIEITOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.



DKCIEPUMEHTAJIbHBIE METOJIbl H3YUYEHHs] BEIIECTB M HX MpEeBpallCHUMN:
nemoHcTpanus tadmui «llepuoguueckas cucrtema XuMU4eckux snemeHtoB [I. U.
MeHnneneeBay, u3ydeHue Mojielied KPUCTAUIMYECKUX PeIIETOK, HaOIofeHue U
OMHUCAHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCU 1A
BOJIOPOJIa B IPUCYTCTBUU KaTaJIU3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMONIBIO YHUBEPCAJIBHOTO HHJMUKATOpA, pEaklUu HOHHOTO OOMeHa),
MPOBEACHUE MPAKTUYECKON paboThl «BnusHue paznudyHbiXx (akTOpoB HA CKOPOCTH
XAMUYECKOU PEAKLIANY.

Pacuérnble 3amaun. Pacy€Thl MO ypaBHEHHSIM XMMHUYECKHX PEAKIUNA, B TOM
YUCJIE TEPMOXMMHUYECKHUE pACUYEThl, pACUYEThl C HCIOJIb30BAHUEM MOHSITHUSA
«MaccoBas J10JIsl BEUIECTBAY.

Heopranuuyeckass xumus

Hemeramnsl. Ilomoxenne HemertamnoB B llepuonnueckorn  cucreme
xuMudeckux anmemeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
@du3nyueckre CBOKWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIUIOB (HA MpUMEPE
KHCJIOpOJIa, cephl, pocdopa u ymiepoaa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, ymrepoma U KpeMHHS) WU HMX  COCAWHCHWH  (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOJIHBIX COETMHEHUN).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAJUIOB U UX COECIMHEHUM.

Meramnel. [lonoxenune metamioB B Ilepuoanueckoil cucreMe XUMHYECKHUX
anementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JIOYEK
aromoB MeTauioB. O6mue ¢uzndeckrue cBoicTBa MeTauioB. CIjlaBbl METAILIOB.
DIEKTPOXUMUYECKUIN DS HATPSKEHU METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAJJIOB (HATPUM, Kalaui, KaJbIIHi,
MarHui, ajglOMHUHHUHM, LUHK, XpOM, KeJie30, MeAb) M UX coenuHeHui. OOuue
CIOCOOBI MOTYyUYEeHUS] METAIIOB. [[puMeHeHne MeTaIoB B ObITY U TEXHUKE.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUYEHHs] BEIIECTB M WX MpPEeBpallCHUN:
U3yYCHHE KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3loB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJlady, HaAONMIOJACHHE U OIMUCAHHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA aFOMUHUS C pacTBOpaMu
KHCJIOT U IIeJI0YEH, KaUeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIIOB).

PacuérHbie 3anaun.

Pacuérhl maccel BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO
U3 BEIIECTB UMEET IPUMECH.



XuMHuS U KM3Hb

Ponb xumum B oOecreyeHUU SKOJOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAMIHHBL [IOHATHE O HAyYHBIX METOAAaX ITO3HAHMSI
BEIIECTB U XUMUYCCKHUX PEAKIIUM.

[IpencraBnennss 00 OOMMUX HAYYHBIX TMPUHIMIAX MPOMBIIIJICHHOTO
MOJTyYEeHHS BAXKHEHUIIIUX BEIIECTB.

YemoBek B MHUpPE BEHISCTB M MaTCPHUANIOB. BAKHCHINNE CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepualbl NIl AICKTPOHUKH, HAHOMATEepPHabl, OPTaHUYECKHUE W MHHEPAJThHBIC
yIoOpeHHS.

XuMHSI U 30pOBbE YEJIOBEKa: MpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 6€30MaCHOTO UCIOJIb30BaHUSI MIPEenapaToB OLITOBOM XUMUH B
MMOBCEAHEBHOM KU3HMU.

Bo3MOXKHOCTH MCHIOJIB30BAHUS COBPEMEHHOI0 Y4eOHOro 000py10BaHMS
LEHTPa 00pa30BaHUS eCTEeCTBEHHO-HAYYHOUH HanpaBiaeHHOCTH «Touka PocTa»

JIaGopatopuast pa6ora Ne 32. TEIUIOBOW DODEKT XUMWYECKOU
PEAKIIUU. OITPEJIEJIEHUE TEIUIOTHI PEAKIIMM HEUTPAJIN3 AL

Jla6opatopHast pa6ora Ne 34. TEIVIOBON DODEKT XUMHWYECKOU
PEAKIINUUN HA ITPUMEPE CYJIb®ATA BAPUA

Jlaboparopuass  pabora Ne 35. BJIMAHUE KOHIEHTPALIUU
PEATUPYIOIIIMX BEIIECTB HA CMEIIEHUME XHWMHNWYECKOI'O
PABHOBECH A

Jlaboparopnas pabora Ne 36. BIMAHUE OJHOMMEHHbLIX NOHOB HA
CMEIIEHUE XUMNYECKOI'O PABHOBECUA

Jlaboparopnass  padora Ne 37. CKOPOCTb PEAKIWH, EE
3ABUCHUMOCTD OT PA3JIMYHBIX ®AKTOPOB. DKCITEPUMEHTAJIBHOE
OITPEJIEJIEHUE CKOPOCTH XUMHWYECKOU PEAKITUNA

Jlaboparoprast  padora Ne 38, OIIPEAEJIEHUE CKOPOCTU
XUMHYECKOM PEAKIIMM B 3ABUCHUMOCTU OT KOHIIEHTPALIMU
PEATEHTOB

Jlaboparopnas pabora Ne 39. OIIPEJJEJIEHUE TEITJIOBBIX D®DEKTOB
PACTBOPEHU S BEHIECTB B BOJ/IE

JlaGoparopnas pa6ora Ne 41. OIIPEJJEJIEHUE pH PACTBOPOB COJIEU

Jlaboparopnas padora Ne 42. BJIMSAHUE TEMIIEPATYPbI HA CTEIIEHb
T'IPOJIU3A COJIEN

JTa6opatopHast padota Ne 43. OIIEHKA OBILEM )KECTKOCTH BOJIbI

JlaGoparopnas padota Ne 44. OIIPEJAEJIEHUE COAEPXKAHU A XXEJIE3A

B ITPUPOHBIX BOJJAX



Jlaboparopnas pabora Ne 45. OIIPEJIEJIEHUE YPOBHS TTOKA3ATEJIA
pH CPEJICTB JIMUHOM 'MI'MEHBI

JlaGopatopuast paGora Ne 46. OIIPEJEJIEHUE IIOKA3ATEJIEM pH
CPEJICTB JIMUYHOM I'MT' MEHBI PA3JIMYHON KOHIIEHTPAITMU

MesknpeamMeTHbie CBS3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed  NpU  M3yYeHUH  OOwmend W
HEOpPraHU4YeCKOM XuMHM B 11 Kitacce OCyIIECTBIISIETCS YEPE3 UCIOIb30BAHUE KaK
Oo0IIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK W TOHATHM, SBISIOLIAXCS
CHUCTEMHBIMM I OTACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, AaHaldu3, CHUHTE3, KiIacCuPUKalusi, MEePUOJUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJIEIINPOBAHNE, U3MEPEHUE, SBIICHHE.

@dusuka: Marepus, SHEprus, Macca, aroM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH,
U30TOII, PAMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbD, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, (U3MUECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorust: kmetka, opraHu3M, OJKocuctema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE MOPOJBI, MOJIE3HbIE UCKOMaeMble, TOILIUBO,
pecypchl.

TexHonorus: XUMHUYECKAsT NPOMBINUIEHHOCTh, METAJUTYpPIrus, MPOU3BOICTBO
CTPOMUTENBHBIX MAaTEPHUAJIOB, CENbCKOXO3WCTBEHHOE IPOM3BOJACTBO, IHILIEBAS
IPOMBILIUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIEHHOCTh,  IPOU3BOACTBO
KOCMETHUYECKHUX TMPENnaparoB, IPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTE€pUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHHMA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3yibraraM OCBOEHUS
oOyJaromuMHCsT TpOrpaMM CpeAaHero oOmiero oOpa3oBaHUs (JMYHOCTHBIM,
METaNnpeIMETHbIM W MNpeaMeTHbIM). HaydHO-MeTOgu4YecKo OCHOBOW st
pa3pabOTKH TMIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CPEIHEro OOIero
00pa3oBaHus ABIISAETCS CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

B coorBeTcTBUM € CHCTEMHO-IEATEIIBHOCTHBIM IIOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MpeaMera «XUMHs») Ha YPOBHE CPETHEro
o01ero oOpa3oBaHus BBIJCICHBI CIEIYIONTUE COCTABIISIIONTUE:

OCO3HAHUE OOYYarOUIMMUCS POCCUUCKON TIpaKJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEEHUIO;

HAJIMYUE MOTUBAIIUU K O0yYCHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHM JIMYHOCTH HA OCHOBE
KJTFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAULIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMHM, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTO0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS IKOJIOTHYECKOM KYIBTyphl U CIIOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHMS IpeamMeTa «XHUMUsS» JIOCTUTAITCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JESITEIbHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U Hujea’aMu POCCHMCKOTO TpakJIaHCKOTO OOIIECTBa, MPUHSATHIMH B OOIECTBE
HOpMaMd W TpaBWIAMH  TOBEJIEHHUS,  CHOCOOCTBYIOUIMMHU  Ipoleccam
CaMOIIO3HAHUsA, CaMOpa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
0o0y4Jarouuxcsi.

JInyHOCTHBIE  pe3yabTaTbl OCBOEHUS MpeaMeTra «XUMHS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA IMO3HABATEILHON M MPAKTHUYECKOW JESATEIHHOCTH
o0OyyaroIuxcs N0 peanu3ali IPUHITHIX B 00ILECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

OCO3HAHUs O0YYAIOIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEJCTAaBIECHUs O COLMAIbHBIX HOPMAaX MW NPAaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUU B KOJIJIEKTHBE;



TOTOBHOCTM K COBMECTHOH TBOpPYECKOW JAESATEIBHOCTH IPU CO3JaHUHU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMeHThI IPYTUX MpU aHAJINU3€ Pa3IUYHbIX BUJOB YUEOHO IeATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAydHOMY HAacleIuIo
OTE€UECTBEHHOM XHUMUU;

YBOKEHHUS K TMpoOILecCy TBOpUECTBa B 00JACTH TEOPUM M MPAKTHUECKOTO
IPUMEHEHUSI XMUMHH, OCO3HAHMS TOIO, YTO JOCTHKEHUS HAyKH €CThb pPEe3YJIbTaTr
JUIMTENIbHBIX ~ HAOMIOACHHM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Ja YYEHBIX U TPAKTUKOB;

UHTEpPECAa W MO3HABaTEJIbHBIX MOTHBOB B IOJIYYEHUH M MOCIEAYIOIIEM
aHayim3e MH(GOPMAIMU O MEPEAOBBIX JOCTIKEHUSIX COBPEMEHHON OTE€UYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TOBEICHHUS;

CIOCOOHOCTH OIICHMBATH CUTYallWH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSIMU,
Y NPUHHMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEIECHHE U MOCTYNKH CBOMX TOBapHILEH C
NO3ULUNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEICTBHM ATHX
HOCTYIIKOB;

4) gpopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl I[IEHHOCTeW 370poBOr0 M Oe3omacHoro obpasza >KU3HH,
HEOOXOJIMMOCTHA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pu3MyeckoMmy u
IICUXUYECKOMY 370POBBIO;

coOmofieHnsT TpaBuUil 0OE30MacCHOr0 OOpalleHUs] C BEHIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMS I[IEHHOCTH TMPaBWI WHAWUBUIYAJIbHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUsAX, YTPOXKAIOUIUX 3I0POBbIO U )KU3HU JIIONIEH;

OCO3HAHUS MOCIEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOICHHUS
AJIKOTOJ1s, HAPKOTHKOB, KypPEHHUS);

5) TpynoBOro BocnuTaHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTeIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U  JIPYTrUX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AakKTUBHOE Yy4YaCTHE€ B pEIIEHWM MPAKTUYECKUX 3a7ad
COILIMAJIbHOW HAMPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY H3YUYEHHUIO TPOQPECCHil pa3IudHOTO Poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM 1O XUMUH;

YBOXEHUSI K TPYAY, JIOASIM TPyAa U pe3ybraram TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBHIYAIbHOHW TPacKTOPUHU
oOpaszoBaHus, Oyamymield mpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1ETI€CO00PA3HOr0 OTHONICHUSI K MNPHUPOJAC, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAaHMS TJI00AJTBHOTO XapaKTepa H3KOJOTHUUECKUX MPpoOJIeM, BIMSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN U COIIUATILHON CPEJIbl;

OCO3HAaHMUS HEOOXOAMMOCTH HCIIOJB30BAHMUSA JOCTIDKCHUM XUMHU IS
pellIeHHUs] BOMPOCOB PAllMOHAIBLHOTO MPUPOOTIOIH30BAHNUS;

AKTUBHOIO HEOPUATUSA JCHUCTBHUM, TMPHUHOCIIIUX BpEI  OKPYKaroUIEH
MPUPOTHON cpefle, YMEHHUS MPOTHO3UPOBATH HEOJIArOMpPHUSATHBIE SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJMYusl Pa3BUTOrO JKOJIOTUYECKOTO MBIIIJIEHUSI, YKOJOTUUECKOU KYIbTYpHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMM B I103HABATEJIbHON, KOMMYHHMKATHBHOMW U COILIMAJIbLHOM
MpaKkTUKE, CIOCOOHOCTH W YMEHHMS aKTHBHO TPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hopMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHON MPAKTUKU;

MOHUMAHMS CHeUU(PUKM XUMHUU KaK HayKH, OCO3HaHHMS €€ polu B
GbOpMUPOBAHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU I€JI0CTHOTO
IPECTaBIeHNs 00 OKPYXAIOMEM MHUPE KaKk O €AMHCTBE MPHUPOMIBI U YEIOBEKa, B
MO3HAHUHU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH IMPOOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUII  COBPEMEHHOMU
UUMBWIM3ALUK: B €€ TyMaHUCTHYECKOW HAMpaBIEHHOCTH W Ba)XXHOW pOJIM B
CO37ITaHUH HOBOM 0a3bl MaTepHAILHON KYJIBTYPBI, PEHICHUH IIO0AIBHBIX IPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUIIIEBON U
9KOJIOTUYECKON 0€30MacHOCTU, B PA3BUTHU MEAMIIMHBI, OOCCIIEUECHUU YCIOBUMN
YCIEUIHOTO TPY/a U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KAXKJIOTO WieHa OOIeCTRa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsI CYIIHOCTH METOJIOB
MO3HAHMS, HUCMOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh
noJiydaeMble 3HAHUS /Ui aHaau3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U



MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JeJIaTh 000CHOBAHHBIC 3aKITIOYCHHS HA
OCHOBE HAay4YHbIX (DaKTOB W WMCIOIIUXCS JaHHBIX C IEIbI0 IONyYeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUSA IS
perieHus mpooieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEILCKON eI TEIbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPBIBHOMY OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTAMH;

MHTEpPECa K OCOOCHHOCTSAM TpyZa B pa3auvHbIX chepax mpodeccrHoHaTbHON

NEATEIILHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHUS YUYEOHOTO TMpenaMera «XuMus» Ha
YPOBHE CpPEIHET0 00111eT0 00pa30BaHUsI BKIIOYAIOT:

3HAYMMBbIE U1t dbopmMupoBaHus MHPOBO33PEHUS 00y4Jaronuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC MOHATHS, OTPakKAIOIINE
IEJIOCTHOCTh HAyYHOW KAPTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, SBICHUE,
poliecc, CUCTEeMa, Hay4HbIH (haKT, TPUHIIUI, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCeA0OBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U JAPYTHUE);

YHUBEpCAJIbHbIE YyueOHbIe AcHCTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJIsITUBHBIC), oOecreynBaromue dbopmMupoBanue GYHKITMOHATBHON
IPaMOTHOCTH M COLIMAILHON KOMITETEHIIUHA O0yJarOIINXCS;
CIIOCOOHOCTH 00yJaroIIXxcsl UCTIOJIb30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M YHUBEpCAJIbHbIE yueOHBIE
NEUCTBUSA B II03HABATEILHON U COLIUATILHOM ITPAKTHKE.

MeranpenMeTHsle  pe3yibTarbl  OTPa)KarOT OBJIAJCHUE YHUBEPCAIBbHBIMU
y4eOHBIMU  TO3HABaTE€JIbHbIMH, KOMMYHHMKAaTUBHBIMH UM  PEryJIsTUBHBIMU
JNEUCTBUSIMU.

Osaanenue YHHMBEpPCAIbHBIMH y4eOHBIMH M03HABATEJIbHBIMHU
NEeHCTBUSAMM:

1) 6a30BbIe JJOTMYeCKHE JeCTBHS:

CaMOCTOSITENIbHO  (pOopMyIupoBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
BCECTOPOHHE €€ pacCMarpuUBarh;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIONIB30BaTh IIPU OCBOCHUM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIJICHUAS —
BBIICIIATh XapAaKTEPHbIC NPU3HAKU IMOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS NIl OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BHIOMpaTh OCHOBAaHMS W KpPUTEpPUU [UJIs KjiacCU(UKAUM BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBATh [PUYUHHO-CJIEACTBEHHBIE CBSA3UM MEXIY H3y4YaeMbIMU
ABJICHUSIMU,

CTPOUThH JIOTUYECKHUE PACCYXJICHHS (MHIAYKTUBHBIC, JICIyKTUBHBIC, TIO
AQHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B paccMaTpUBaEMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOMIBI M 3aKITFOUCHUS;

NPUMEHSTh B MPOLIECCE MMO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, MPE0OPa30BHIBATh MOJICIIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4ecKas hopmyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATENBHBIX U MPAKTUUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC MPEJACTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe UCCIeA0BaTEILCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIHUpOBaTh 1ENH U 3a7a4U UCCIIEAOBAHMSI, UCIIOIBb30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(OPMYIHMPOBAaHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl ()OPMHUPOBAHUSI THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY>KJICHU;

BJIAJ€Th HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YYCHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOAOM
mporiecca, CaMOCTOSITEIFHO TIPOTHO3UPOBATh €ro pPe3yibTar, (popMylIupoBaTh
0000I1IeHNS U BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICI0BAHMUS,
COCTaBJIATh 00OCHOBAaHHBIN OTYET O POAEIAHHOM padoTe;

npuoOpeTarb OMBIT YYEHWYECKOM HCCIEAOBATEIhCKOW U MPOCKTHOU
NESTENHbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METO/IOB pEIICHUSA TMPAKTUYECKUX 3a/]ad, MNPUMEHECHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUSI.

3) padora ¢ uHpopMaLHeN:

OpHUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX nHpopMaum
(HayyHO-TIONYJISIpHAA ~ JIUTEpaTypa XHUMHYECKOIO  COJEpXKAHMS, CIPABOYHbBIC
nocob6wusi, pecypcbl HTepHETa), aHATM3UPOBaTh UHGOPMAITUIO PA3TMYHBIX BUIOB
u (QopM nmpeacTaBieHHs, KPUTUUECKH OLICHHBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;



(GopMynHupoBaTh 3apochl U MPUMEHATH Pa3INMUHbIE METOAbI MPU MOUCKE U
orbope uHpOpMAIMK, HEOOXOAUMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OITPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  IpencTaBICHMS
uH(popmalmu (Cxembl, TpadUKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCTIOH30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA MPHU padOTE C XUMUIECKOH
uHpopMaIeil: TPUMEHATh MEXIIpeIMeTHbIe ((PU3MUeCKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, POPMYIIBI, a00peBHATYPbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HATJISTHOCTH.

OsJajieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1efiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbl B XOZ€ AMAJIOTa W/Wiu
IUCKYCCHUH,  BBICKa3blBaTh  UAeH, (HOPMYyIUpOBaTb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1auu;

BBICTYyNIaTh C MpE3eHTAIel pe3yabTaTOB MO3HABATEIBHOW NEATEIhHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIBHO HIJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEJOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peaiu3alui yueOHOro npoekTa u (HOpMyaupoBaTh BBIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA NMYTEM CONIACOBAHUSA ITO3ULIUK B
X07i€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMU.

OBJaieHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaThb M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NESITeIbHOCTb, Ompeneisss €€ LelMd M 3a4a4d, KOHTPOJIMpOBAaThb M IO Mepe
HEOOXO/IMMOCTH  KOPPEKTUPOBATh MpEAJIaraéMblii  alroOpuT™M JEUCTBUM MpHU
BBIMIOJIHEHUN YYEOHBIX M HCCIENOBATEIbCKUX 3a/a4, BHIOMpaTh Haubomee
3(pPEKTUBHBIN CHOCO0 MX pemieHus C Y4YETOM MOJY4YEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHAJIN3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpenmerHbie pe3ynbTarhl OCBOEHUS Kypca «OOIas W HeopraHudeckas
XUMHUSD» OTPaXKaroT:

c(hOPpMHUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOU KapTUHbBI MHpPA, POJIM XUMHUM B TIO3HAHWUU SIBJIICHUUN



npupoasl, B  (GOPMUPOBAHWUU  MBIIUICHUS W KYJIBTYpPhl  JUYHOCTH, €€
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JJIsS pEIICHUs] IPAKTUYSCKUX 3a]1a4
U JKOJIOTUYECKH OOOCHOBAaHHOTO OTHONIEHHUS K CBOEMY 370POBBIO U MPUPOAHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMMHUYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAlOIINE TMOHATUS (XUMHUYECKHN D3JEMEHT, aToM, H30TOoI, S-, p-, d-
AJICKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJIEKYJd, MOJIb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOBaJICHTHAsl, HOHHAs, METAJUIMYECKasi, BOAOPO/IHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUIBI  XUMHYECKHX  PEaKIMid, PAaCTBOpP, DJICKTPOIUTHI, HEIJIEKTPOJIUTHI,
DJIEKTPOJIMTUYECKAsT JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakIuy, XUMHUYECKOE PaBHOBECHE); TECOPUM U 3aKOHBI (TeOpus
3NEKTPOJUTHYECKOM AucconManuu, nepuoanueckui 3axkon [[. M. Menpaeneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS YHEPTUU
IpU XUMHUYECKHUX PEaKIUsAx), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM SI3BIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHUSA, JICKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTMYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJb30BAHUU BAXKHEUIIINX HEOPTaHUYECKUX
BCILIECTB B OBITY U NMPAKTHYECKOMN JACATEILHOCTH YSJIOBEKa;

c(hopMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEpHbIC IMPU3HAKHU TTOHSATHH,
YCTaHABIIMBAaTh WX B3aUMOCBSI3b, HMCIOJIb30BATh COOTBETCTBYIOIIME IMOHSITUA MPU
ONMCAHWUH HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XUMUYECKYIO CHUMBOJHKY IS
cocTaBlicHHS (OpMYJT BEIIECTB MW  YpPaBHCHUH XUMHUYECKHX  PEaKIIUH,
cucremarnueckyo HoMeHKIaTypy (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BeHIeCcTB (YrapHblil ra3, YIVIEKHCIIBIM Ta3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAS] U3BECTh, MUThEBAS CO/A, IUPUT U JIPYTHUE);

c(hOopMHUPOBAHHOCTh YMEHUI OMPECIISATh BaJICHTHOCTh U CTETICHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHCHUAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOAHAs) B COCIMHEHUSIX, THUII
KPUCTAUIMYECKOM PEmETK KOHKPETHOTO BEIIECTBAa (aToOMHas, MOJEKYJsIpHas,
MOHHAsA, METAJUIMYECKasi), XapaKkTep Cpebl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHHM;

c(hopMHUPOBAHHOCTH YMEHUMN yCTaHABJIMBAaTh MIPUHAJJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OINpeAeiIEHHOMY KJacCy/TpyIine
coeMHEHUN (MPOCThIE BEHIECTBA — METAJUIbl U HEMETAJIJIbI, OKCUbI, OCHOBaHUS,
KHUCITOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH);



c(hOopMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICT TIEPUOANYECKOTO 3aKkoHa /I,
N. MenneneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OObICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dieMeHToB 1—4 mnepuonoB Ilepuoguueckoir cucTteMbl
xuMuueckux snmemeHToB J. M. MengeneeBa, uCHONb3ys MOHATHS «S-, P-,
d-anexTpoHHbIE opouTaNny, «QHEPreTHYeCcKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHUX SJIEMEHTOB M MX COCIMHEHUM
1o nepuoaam u rpymnmam [leppoaudeckon cucTteMbl XUMHYECKUX 31eMeHTOB J]. .
Menpeneena;

chopMHUpPOBAaHHOCTh yMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB pa3JIMYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHUE T'E€HETUYECKOW CBS3UM MEXIYy HEOPraHUYeCKUMU
BEILIECTBAMU C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUUYECKUE PEAKIUU TIO
pa3NUYHBIM TMPHU3HAKAM (YHUCITYy M COCTaBy PEarupyroluX BEUIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHUS JEMEHTOB, OOpaTUMOCTH
peaKklMy, yYaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YpPaBHEHHUS PEAKIUNA Pa3TMIHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii MOHHOTO OOMEHa, yUUThIBas
YCJIOBUSI, TIPU KOTOPBIX ATH PEAKIIMU UAYT JI0 KOHIIA;

c(hopMUPOBAHHOCTH YMEHHMH MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4ECTBEHHBI COCTaB pa3JIMUYHBIX HEOPraHMYECKHX BEIIECTB, pacloO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hopMHPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTh
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMd  MOCPEACTBOM  COCTABJICHHS
AIIEKTPOHHOTO OajaHCa ATUX PEAKIIHA;

c(hOpMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTU XUMUYECKOM
peaKIMK OT Pa3INYHbIX (DAKTOPOB; XapaKTep CMEIICHHUS XUMHUECKOTO PABHOBECHUS
B 3aBUCHMOCTH OT BHelITHero Bo3aeicTBus (npunnun Jle [llartense);

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHUE IPOIIECCHI,
JeXalue B OCHOBE MPOMBIIUIEHHOTO IMOJIYYEHHs] CEpHOW KHCIOThI, aMMHaka, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAy4YHBIX MPUHIIMIIAX U
AKOJIOTUYECKUX MpolIemMax XMMHUYECKOro MPOU3BO/ICTBA;

c(hopMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIUYKCICHUSI C HCIOIb30BAaHUEM
MOHSTUSI «MaccoBas JOJsl BEUIECTBA B PacCTBOPE», OObEMHBIX OTHOIICHUH Ta30B
IpU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Tra30B MO U3BECTHOMY
KOJTMYECTBY BEIIECTBA, MAacce WM OObEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMU



BEIIECTB, TEIUIOBOTO 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, MTPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUHN COOJIIO/IATh MPaBWIa MOJb30BAHUS XUMUYECKON
nocyaoi u 1abopaTopHBIM OOOPYIOBAaHMEM, a TAaKXKE MpaBHUia OOpAIEHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOTHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OTIBITOB;

c(hopMUPOBAHHOCTh yMEHUW IUIAHUPOBATH M BBINOIHATh XUMHUYECKUU
AKCIIEPUMEHT (pa3lIoKeHHE IMEePOKCHAA BOIOPOAA B MPUCYTCTBUU KaTalu3aropa,
ONpEEIICHNE Cpelbl PAacCTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAJIBHOIO
WHMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnw,
peakiy HMOHHOTO OOMEHa, KaueCTBEHHbIC peakluu Ha cyiab(dar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]a4 I0
TeMaMm «Metamisly U «HemeTamibl») B COOTBETCTBHUU C MPaBWIAMHU TEXHUKHU
0€30MacHOCTH MpU OOpAIEHUU C BEIIECTBAMH U JTa0OPaTOPHBIM 000PYIOBAHUEM,
MPENICTABIATh PE3YyJbTaThl XUMHUYECKOTO0 JKCIIepUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOUIMX pEaKUUil U (QOopMyIMpoBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uHMOPMAIIMIO, TOIYy4YaeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MAaCCOBOM
KOMMYHUKaIu, UHTepHET U ApyTux);

chopMUpPOBAaHHOCTH ~ YMEHHMH  COOJIIOaTh  MpaBWjia  DKOJOTHMYECKH
1EJIeCO00Pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B UENIX
COXPAHEHMSI CBOETO 370pPOBbS M OKPYKAKOIIEH MPUPOAHOW CpENbl, OCO3HABAaTh
ONACHOCTb BO3JICUCTBUS HA JKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIICHUS WU
MPEIOTBPAILICHHS UX BPEIHOIO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa,;

U1 00y4arouuxcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIETBIX M CHA0OBUASIIUX OOyYaroUIUuXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOoUeuHYI0 cuctemMy oOo3HadeHui JI. bpaiins nis 3anmucu XMMHUYECKUX

dbopmy.
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11 KJIACC
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INIOYPOYHOE INTAHUPOBAHUE
11 KUIACC

Ne
n/n

KoanuyecTBo yacoB

Tema ypoka
Bcero KonTposbHbI

e padoTbI

XUMUYECKUN 3IIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aTOMOB

[Iepunonnueckuit 3akoH u [leprnoanueckas
cucTeMa xumMmuueckux snementos [1. U.
MenneneeBa, X CBSI3b C COBPEMEHHOM TeOpHEit
CTPOEHHMSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB

Y UX COCIMHEHUN T10 TPYyTIaM U TeproaaMm.

3HaueHUE NTEPUOTUIECKOTO 3aKOHA  CUCTEMBI 1 0
xuMudeckux 3nemenToB .M. Menaeneena B

pPa3BUTHH HAYKHU

CrpoeHue BemecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00Pa30BaHUS KOBAJIICHTHOM 1 0
cBs3u. BonmopoaHast cBs3b

BaneHnTHOCTB. DIEKTPOOTPULATEIBLHOCTD.
Crenens okucnenus. BemecTsa MosieKkyasspHOro U 1 0
HEMOJIEKYJISIPHOTO CTPOEHUS

[Tonste o nucnepcHbIx cuctemax. Mctunnele u

KOJUTOMAHBIE pacTBOPbI. MaccoBast 1ot

BEILIECTBA B pACTBOPE 1 0
JlaboparopHas padora (Ne6) na 0ase

o0opynoBanus «Touka Pocra)»

IpakTnyecku
e paboThbI

Jara
U3y4YeHHu

JIEKTPOHHBI
e HOP
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«IIpuroroBjieHre pacCTBOPOB C onpeaeIeHHOMI
MACCOBOH J10Jiei BelecTBa»

Krnaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COCAMHEHUN. | eHeTnueckas
CBSI3b KJIACCOB HEOPraHUYECKUX BEILIECTB

Kiaccudukanus XuMu4ecKuxX peakiuii B
HEOPraHUYECKOM U OPraHN4eCcKOM XMMUU. 3aKOH
COXpaHEHUSI MACChl BEIIECTB; 3aKOH COXpaHEHUs
Y TIpEBpAICHUS SHEPTUU TTPU XUMHUUECKUX
peaKIusax

CxopocTts peakiuu. O6paTumMbie peaKiuu.
Xumuueckoe papHoBecue. Jlaboparopnas
padora (Ne35, 36) na 0a3e o6opyroBaHNSs
«Touka Pocra» «Biaussnue (pakTopoB Ha
cMellleHHe XUMHY€eCKOr0 PABHOBECHUSD)
JlaGoparopHnasi padora (Nell, 12, 13, 37, 38) na
0a3e odopynoBanus «Touka Pocra» «Biausaue
(akTOpOB HA CKOPOCTH NPOTEKAHUS
peakuum»

Onexrponutryeckas nuccounanus. [lonsarue o
BojopoiHOM nokasatesne (pH) pactBopa.
Peakiiun nonHnoro oomena. ['maponus
OpPraHWYEeCKUX U HEOPTraHUYECKUX BEILIECTB
JlaboparopHnas padora (Ne41) na 6aze
o0opynoBanus «Touka Pocta» «Onpenesenue
PH pacTBopoB coJieii»
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTHe 006 AMEKTPOIN3E PACcIIaBOB U
pacTBOpPOB COJNEN
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KonTpomnsnas pabota mo pasaerny
«TeopeTnueckne OCHOBBI XUMUW»

Meramsl, ux nonoxenue B [lepuoauueckoi
CHUCTEME XUMHUUYECKHUX 31eMeHTOB JI. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
du3nvecKrue CBONCTBA METAIJIOB

CniaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HaIpsKEHUH METaJIOB

XUMUYEeCKHE CBOMCTBA BAXKHCHIITNX METAJIJIOB
(HaTpuid, Kamui, Kaablluid, MarHui,) U UX
COECMUHEHUN

XUMHUYECKHUE CBOMCTBA IUHKA, aJITIOMUHUS U UX
COCIMHEHU I

XUMHUYECKHE CBOMCTBA XpoMa, JKeJie3a U Ux
coenuHeHuil Jlaboparopnas padora (Ne7) Ha
0a3e odopynoBanusi «Touka Pocray»
«CBolicTBa MeTa/LI0B. AM(OTEpPHOCTH»

[TpakTuueckas padora Ne 2. "Pemenue
3KCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «MeTauibh»
Hewmerannel, nx nonoxenue B [lepuognueckoin
cucTeMe XUMU4ecKkux aemenToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB
PuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnIoTponus HEMETAJUIOB (Ha IPUMEpE
KHCIIopofa, cepsl, hochopa u yrneponaa)
XHWMHYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X
COEMHEHUI
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XuMuyeckue cBoicTBa azora, pochopa u ux
COEeTUHEHUN

XHUMUYECKHE CBOMCTBA yITIEPOJA, KPEMHUS U UX
COEIUHEHUN

[IpumeHeHne BaXKHEUIIIUX HEMETAJUIOB U UX
COECMUHEHUN

O0001IeHrEe U CHCTEMATU3aIMs 3HAHUH 110 TEME
«Hewmetamib». Berancnenus no ypaBHEHUSIM
XUMUYECKUX PEAKINI U TEPMOXUMUYECKUE
pacdEThl

[Ipaktuyeckas padora Ne 3. «Perenune
9KCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme HemeTambl
KonTponsHas pabota mo remam «MeTaibsy 1
«HemeTamms»

Heoprannueckue u opraHu4eCKUe KUCIOTHI.
Heoprannueckue u opraHU4eCcKue OCHOBAHUS

AmdoTrepHble HEOPraHMUECKHUE U OpraHUYEeCKUe
coeMHEeHMs. [ eHeTnueckas CBs3b
HEOPraHMUYECKUX U OPTraHUYECKUX B-B

Ponb xumuu B 06ecriedeHnu 3KOJI0rMUECKOH,
SHEpPreTUUeCKoN U MUIIeBOi 0e30MacHOCTH,
Pa3BUTHUN MEIULIMHBI

[IpencraBienust 06 00X HAYYHBIX MPUHIUIIAX
MIPOMBIIIEHHOT'O MOJTY4YeHHsI BaXKHEHIIINX B-B
YenoBek B MUPE BELIECTB U MATEPUATIOB

XHMHS U 310POBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

* Xumus, 11 knace/ Pymsutuc I'E., ®enpaman .1, AkiimonepHoe oO11ecTBo
«M3parenscTBO «lIpocsemenne»
METOINYECKUE MATEPHUAJIBI U1 YUUTEJISA

Xomuenko U.I. COopHUK 3a1a4 U yIPAXKHEHHUH 110 XUMUHU

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETH

MHTEPHET

Hudposas nadoparopust «ZARNITZA» no xumuu
http://school-collection.edu.ru Enunas xomnekius qudpoBbsix 00pa3oBaTeIbHbIX
pECypCoB.

http://window.edu.ru/ EquHoe okHO g0cTyIa Kk 00pa3oBaresibHBIM pecypcam
http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o mkoIsHOM
000OpyIOBaHUH.

http://www.school.edu.ru/default.asp Poccuiickuii o01ieo06pa3zoBaTenbHbIi

nopran POIII



