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Pabouas mporpamMma mo XxuMuu uis oOydarommuxcs 8-9X KJIaccoB COCTaBlIeHA HAa OCHOBE
TpeOoBanmii kK pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOW MPOTPAMMBI OCHOBHOTO
o0miero oOpazoBaHMs, MpeACTaBICHHBIX B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO 00mero o0pa3oBaHHs, C Y4ETOM paclpeAeNéHHBIX M0 KilaccaM
IPOBEPSEMBIX TPeOOBAaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOW MPOrpaMMbl
OCHOBHOTO 00mero o0pa3oBaHHUs U  DJEMEHTOB COJAEpXaHHs, MPEJICTaBICHHBIX B
YHUBepcalbHOM KOAM(UKATOpe MO XHWMHUHM, a Takke Ha OcHOBe [IporpaMMbIBOCTIMTaHHS
0o0ydJaronuxcsi Mpu TOJYYCHUH OCHOBHOTO oOmIero ooOpazoBanus u ¢ yuétom Konnenmun
npernojiaBaHus ydyeOHoro mpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepannn, peaynu3ylOIIMX OCHOBHBIE 00IIe00pa3oBaTelbHbIe TporpamMmbl (yTB. PermeHuem
Komnerun Munnpocemenust Poccun, mportokon ot 03.12.2019 N IIK-4BH), a Takxke Ha
ocHoBelIpumepHOl pabodeid mporpaMmbl MO XHUMHHU Uil 8—9 KIIacCOB C HMCIOJIb30BaHUEM
obopymoBanus nieHTpa «Touka pocray, Mocksa, [Ipocsemenue, 2021 T.

1. HIOSACHUTEJIBHAS 3AIINCKA

CornacHo cBoeMy Ha3Ha4YeHHUIO pabouas mporpaMMa 1aéT MpeaCTaBICHHE O IENsX, 0Oe
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS M Pa3BUTHUA O0YUAIOIIMXCS CPEICTBAMH y4eOHOTO MpeaMeTa
«XUMUSY»; yCTaHaBIMBAaeT 0O0s3aTeNbHOE TPEAMETHOE COJACpXKAaHHUE, MpPeayCMaTpUBacT
pacmpenelieHne €ro Mo KjaccaM U CTPYKTypUpOBaHHME €ro IO pasjienamM M TemaMm Kypca,
OIpeesieT KOJINYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTUKU COIEpPXKaHMs; paclpeleieHue
y4eOHBIX YacOB M0 TEMATUYECKUM paszjiesiaM Kypca U PeKOMEHAYeMYIO MOCIeI0BaTeIbHOCTh UX
U3YYEHHs] C YYETOM MEXKIPEAMETHBIX M BHYTPEHHENPEIMETHBIX CBs3€H, JOTMKH Yy4eOHOTro
npoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00y4aromuxcsi ONpeaessieT BO3MOKHOCTH MpeaMeTa IS
peanu3anuy TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, a Tak e TpeOOBaHMN K pe3yiabTaraM OOy4YCHHS
XMMHUH Ha YpOBHE LeJeld M3y4yeHHs IpeaMeTa W OCHOBHBIX BHAOB y4eOHO-IIO3HABATEIbHOM
JEATETLHOCTH / yU4EOHBIX ACHCTBUN YUCHHKA IO OCBOECHUIO YIYEOHOTO COJEPIKaHMUS.

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «XUMMUS»

Bxuag yueOHoro npeamera «XuMus» B JOCTHIKEHUE LIETIEH OCHOBHOTO 00IIero oOpa3zoBaHUs
00YCJIOBJICH BO MHOTOM 3HAa4€HHEM XHWMHUYECKOW HAyKH B TMO3HAHWW 3aKOHOB IPUPOJIBI, B
Pa3BUTHUH MTPOU3BOIUTENBHBIX CHIJT OOIIIECTBA M CO3/ITaHUU HOBOHM 0a3bl MaTepUATBHON KYJIbTYPHI.

XUMHUA KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pAacHpOCTpaHWIa CBOE BIIMSHHE Ha BCE
00J1acTH YeJIOBEUECKOTO CYIIECTBOBAHUS, 33a/lala HOBOE BHJICHUE MHUPA, CTalla HEOThEMIIEMBIM
KOMITOHEHTOM MHPOBOU KYJIbTYPbI, HECOOXOIUMBIM yCIIOBUEM XKU3HHU OOIECTBA: 3HAHUE XUMUU
CIIY’)KHT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHUSI UEJIOBEKA, €ro MPEICTaBICHHUHA O
MaTepHaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH TTPEICTABICHUS O
B3aMMOIPEBPALICHHUSIX SHEPTUU U 00 HSBOJIIOIHMH BEIIECTB B IMPHUPOJE; COBPEMECHHAS XUMUS
HalpaBjieHa Ha pelieHHuEe TII00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YeEJIOBEUYECTBA —
CBIPDbEBOHM, OJHEPreTUYecKOW, MHINEBOW UM  SKOJIOrMYeckod  Oe30macHOCTH, Mpobdiem
31paBOOXPAHEHHUS.

B ycioBusix Bo3pacTaroniero 3Ha4eHUs] XMMHUH B )KU3HH OOIIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHUYECKOTO oOpa3oBaHMs. B miaHe conmamu3aiiui OHO SBJISICTCS OAHUM M3 YCIOBHM
(GbopMUPOBaHUS UHTEIUIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YEJOBEKY XHMHUUYECKHE 3HAHHS HEOOXOMUMBI JUIsl  MPUOOpETEHUs
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KU3HM OOIIECTBA, /I OCO3HAHUS BAXHOCTH Pa3yMHOTO
OTHOULIEHUS K CBOEMY 3J0POBBIO U 3J0POBBIO JAPYTHX, K OKPYKAKOILIEH TPUPOJHOU Cpeae, s
rpaMOTHOTO TTOBEJICHHS MPU UCIIOIB30BAHUH PA3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B
MMOBCEIHEBHOM KH3HU.



Xumuueckoe 00pa3oBaHUE B OCHOBHOM INIKOJIE SIBJISAETCS Oa30BBIM MO OTHOLICHHIO K CHCTEME
olmiero XuMuyeckoro ooOpazoBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yer mpucyle oO0IeMy XUMHYECKOMY OOpa30BaHMIO KIIIOUEBBIE HEHHOCTH, KOTOPBIE
OTpakalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIWBUIYyaJbHBIE MOTPEOHOCTU. OTUM
OTIpeNieNsIeTCsl CYIIHOCTh O0IIel cTparernu oOyueHus, BOCIUTAHUS U Pa3BUTUS 00y4aroIIUXCs
CpeICTBaMU y4eOHOro npeameTa « XuMus».

Nzydyenne mpeamera: 1) crmocoOCTBYeT peann3aiiii BO3MOXKHOCTEH HJIsi CaMOPa3BHTHUS U
dbopMHUpOBaHUs KYJIbTYpPhl JIUYHOCTH, €€ O0IIell 1 (HyHKIIMOHAIBLHONH TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH IMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIIEIOBATEILCKUX YMEHUH,
HEOOXO/JMMBIX KaK B IOBCEAHEBHOM JXU3HU, TaK U B MPOPECCHOHATBHOU AEATEIbHOCTH; 3)
3HaKOMHUT CO crenu(UKoid HAyYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3IJIAa Ha
€IMHCTBO TPUPOABI U YENOBEKa, SIBISETCS OTBETCTBEHHBIM OJTalloM B (HopMUpOBaHUH
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH  TOJAPOCTKOB; 4)  CcmocoOCTBYyeT  (HOPMUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMsI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHKE MIKOJIbHUKOB.

Ha3Bannble HampaBieHHs B OOYYEHHUH XUMHU OOECIEUMBAIOTCS CIEHU(PHUKON COAEp KaHUSI
npeaMeTa, KOTOPhIN SBJseTCs MeJarornuecky aganTHPOBaHHBIM OTpaKeHHEM 0a30BOM HayKu
XAMHH Ha ONIPEACIEHHOM JTaIle €€ pa3BUTHSL.

Kypc xumum OCHOBHOM IIKOJBI OpPUEHTHPOBAH HAa OCBOCHHME OOYYarOIMIMMHCS OCHOB
HEOPraHMYECKON XUMHUM U HEKOTOPBIX TMOHITHA U CBEIEHUH 00 OTAEThHBIX OO0BEKTax
OPraHNYEeCKON XUMHH.

B oOyueHnn xumuu OONbIIOE 3HAUYEHHUE HMMEET SKCIEPUMEHT. AHATU3UPYS Ppe3yJIbTaThl
MPOBEAEHHBIX OIBITOB, yyaliuecs yOeXAaroTcsi B TOM, YTO T€ WM HHbIE TEOPETHYECKHE
IPEJICTaBICHUS] COOTBETCTBYIOT WJIM IPOTHBOPEYAT PEAJBHOCTH. TONBKO OCYIIECTBIAA
XUMHUYECKHM SKCIIEPUMEHT MOXKHO TMPOBEPUTH JOCTOBEPHOCTHh IPOTHO30B, CAENAHHBIX Ha
OCHOBAaHMHU TeOpuUU. B mporecce skcnepuMEHTaIbHON pabOThl ydalruecs MPHOOPETAIOT OIbIT
MO3HAHUS PEATbHOCTH, SIBIAIOMIUNCA BaXXHBIM ASTanoM (OpPMHUPOBAHHS Yy HHUX YOEXKICHMUIA,
KOTOpBIE, B CBOK OYEPEb, COCTABJISIIOT OCHOBY HAayyHOrO0 MHpPOBO33peHHMs. KonnuecTBeHHBIE
9KCIIEPUMEHTHI MO3BOJIST MOIYYaTh TOCTOBEPHYIO MHGOPMAIUIO O MPOTEKaHWU TE€X WJIM MHBIX
XUMHUYECKHX Ipolieccax, O CBOMCTBax BewecTB. Ha OCHOBE MOYyYEHHBIX 3KCIEPUMEHTAIBHBIX
JTaHHBIX 00y4aemMble CMOTYT CAMOCTOSITEIBHO JeNIaTh BBIBOJIbI, 000011aTh pe3ysIbTaThl, BHIABISATh
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJeT CrOCOOCTBOBATH MOBBIMICHUIO MOTHUBAIIUU O0yUeHUs
HIKOJIbHUKOB .

B I'bOY COI c¢. Mocts ¢ 2021 rona aeiictByer LlenTp 00pa3oBaHus eCTECTBEHHO-HAYYHON
HanpaBiieHHOCTH «Touka pocTa», CO3AaHHBIN C LIEIbI0 PA3BUTHUS Y 00YYAIOIINXCS €CTECTBEHHO-
HAY4YHOH, MareMaTH4ecKoi, NH(OPMAIIMOHHON I'PaMOTHOCTH, ()OPMHPOBAHUS KPUTHUECKOTO U
KpeaTHUBHOTO MBIIICHHUS, COBEpIICHCTBOBAHUS HaBBIKOB €CTECTBEHHO-HAYYHOMI
HANpaBJICHHOCTH, a TAKXe JJIs MPAKTUYECKOH OTpabOTKM yuyeOHOro marepuaia 1o y4eOHbIM
npenmeram «Dusnkay, «Xumus», «buonorusy, MoITOMy AaHHas MporpamMma MO MPEAMETY
«XUMUS» peaTn3yeTcs ¢ UCIOIb30BaHuEM 00opynoBanus HeHTpa «Touka PocTay.

CrtpykTypa coaepkaHusi mpeamera cOpMHUpOBaHAa Ha OCHOBE CHUCTEMHOIO MOJXOAa K €ro
uzydyeHno. CopepxaHue CKIAAbIBA€TCS M3 CHUCTEMbl INOHATHM O XUMHYECKOM D3JIEMEHTE U
BCIIIECTBE M CHUCTEMBl TMOHATHH O XUMHYECKON peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl N0 NMPUHIUITY NOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUNA HAa OCHOBE TEOPETHUECKHX
NPEJCTaBICHU pPAa3HOTO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOTO YYE€HHMs KaK OCHOBBI BCEro
ecrecTBO3HaHusA, ypoBHs Ilepuoanueckoro 3akona [[. M. MeHneneeBa Kkak OCHOBHOI'O 3aKOHa
XUMHUHM, YYEHHS O CTPOEHHHM aTOMa U XUMHYECKOW CBS3M, MpeAcTaBieHUd 00
JIEKTPOJINTUYECKOW  JUCCOLMALMM  BEUIECTB B  pacTBOpax. TeopeTudecKkue 3HaHUs
paccMaTpuBalOTCS Ha OCHOBE OMIMPHUYECKH TIOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCJIEIOBATEIBHO OT OHOTO YPOBHS K IPYrOMY, BHIOMHSAS (PYHKIHUU OOBSICHEHUS
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U IIPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXHOCTEM IIPAKTUYECKOIO INPUMEHEHUS U
MOJTyYEHUS] U3y4aeMbIX BEIIECTB.

Takas opraHu3zanus coAEpkKaHHUS Kypca CIOCOOCTBYET TPEACTABICHUI0 XHUMHUYECKOU
COCTaBJIIONICH HAy4YHOW KapTHUHBI MHpa B JIOTHKE €€ CHUCTEeMHON mnpupoasl. Tem cambiM
obOecrieunBaeTCss BO3MOXHOCTh (POPMUPOBAHUS Yy OOYUYAIONIUXCSI [IEHHOCTHOTO OTHOIIEHUS K
HAyYyHOMY 3HAaHUIO W METOJaM IMO3HaHMsSI B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHHE
co/liepXaHusl Kypca MPOUCXOAUT C NPHUBJICUCHHEM 3HAHMM W3 paHee M3YyUYEHHBIX KYpCOB:
«Oxkpyxaronmi Mupy», «buonorus. 5—7 kiaccb» U «dusnka. 7 Kiacey.

1.2. HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «XUMMUS»

K HampaBiieHHIO TIEPBOCTEIICHHOW 3HAYMMOCTHU TIPH peau3aiii 00pa30oBaTeIbHbIX (DYHKIIHI
npeaMera «XUMUS» TPAIUIMOHHO OTHOCST ()OPMHUPOBAHUE 3HAHHMI OCHOB XMMHUYECKOW HAyKU
KaK 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKON NEATENbHOCTH 4eJIOoBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3ajauya MpeaMeTa COCTOUT B (OPMHUPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIINUX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKW, 3HAaHUN O
HAy4YHBIX METOJaX M3Y4YEeHMs BEIIECTB M XHMUYECKUX peaklui, a Takke B (GOPMUPOBAHUU U
Pa3BUTHH YMEHUH U CIIOCOOOB JEATEIHLHOCTU, CBS3aHHBIX C IJIAHHUPOBAaHUEM, HAOIIOJCHHEM U
MPOBEJICHUEM XHUMHUYECKOTO IKCIIEPUMEHTA, COOIII0IEHNEM MpaBmil 06€30MacHOro o0paimieHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ sTum nenu u3ydeHus mpeaMera B MporpaMMe YTOUYHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TMPUOPUTETOB B CHCTEME OCHOBHOro o0Omero oOpa3oBaHus. CeromHs B
oOpa3oBaHuu 0co00 3HAUYMMOHN TNPU3HAETCS HANpPaBIEHHOCTh OOyYeHHs Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (GopMHUpOBaHWE €€ HWHTEIUIEKTa W o0mel KylnbTypel. OOyueHue
YMEHUIO YYUTBCA M MPOAOIDKATh CBOE OOpa3oBaHHE CAMOCTOSITENIBHO CTAHOBUTCS OJHOW W3
BOKHEUINX QYHKIIUNA YI€OHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM mpU HM3yYEHUM TpEAMETa B OCHOBHOM IIKOJE JOMUHUPYIOIIEE 3HAUYCHHE
npuoOpeny Takue 1eH, Kak:

¢ (HOpMUPOBAHHE HMHTEIUICKTYAJIIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaM0OOOpa30OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSIM KU3HU;

® HamNpaBlIE€HHOCTh OOy4YEeHUS Ha CHUCTEMaTHYeCKoe MPHOOIICHHE Yydalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHUA,
(GOpMUPYIOLTUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

e o0ecreueHne YCIOBHM, CIOCOOCTBYIOIHUX MPHOOPETCHUIO OOYJArOIUMUCSA OTIbITA
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIsl PAa3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

e (¢dopMUpOBaHHE YMEHHH OOBACHATH W OILICHWBATH SIBJICHUS OKPY)KAIOIIEro MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3YUYEHUU XUMUU;

e (dopMupOBaHHE Y O0YJAIOMIMXCS TYMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU DKOJOTHYECKH Ie71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 30POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

® pa3BUTUE MOTHUBALIMU K 00YUEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.

DKCIEpUMEHT SBIISETCS MCTOYHUKOM 3HAaHUN M KPUTEPUEM HMX HCTUHHOCTH B HayKe.
Konnenuust coBpeMeHHOro o00pa3oBaHHs MOJIPAa3yMEBAeT, YTO B YYEOHOM OSKCIIEPUMEHTE
BEIYUIYI0O pOJIb JIOJDKEH 3aHATh CAaMOCTOSITEJIbHBIA HCCIEOBATEIILCKUN  YYEHHUYECKUM
AKCIEPUMEHT.

CoBpeMeHHbIE dKCIIEpUMEHTANIbHBIE UCCIIEI0OBAaHUS 110 XUMUHU yXKe TPYIHO MPEACTaBUTH
0e3 HCIOJIb30BaHUS HE TOJBKO AHAIOTOBHIX, HO U NHU(POBBIX HM3MEPUTENBHBIX MpuOOpoB. B
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O®enepanbaoM ['ocynapcrBenHom OOpazoBatensHoM Cranmapre (PI'OC) mnpommcano, yTO
OJIHUM M3 YHHMBEpCAIbHBIX YyUEOHBIX AEHCTBHM, MPUOOpPETAEMBbIX YyYallUMUCA, OJKHO CTaTh
YMEHHME «IPOBEJAECHUS OIBITOB, IPOCTBIX AKCHEPUMEHTAIbHBIX MCCIEAOBAaHUMN, NPAMBIX H
KOCBEHHBIX M3MEPEHHUH C HCIOJb30BAHUEM AaHAJIOTOBBIX M HUMPOBBIX H3MEPUTEIbHBIX
npubOpOBY.
[upokuii ciekTp JaTYMKOB MO3BOJISIET YYalIMMCS 3HAKOMUTBCS C MapaMeTpaMyu XUMHYECKOTrO
HKCIIEpUMEHTa HE TOJBKO Ha KAauyeCTBEHHOM, HO M Ha KOJMYeCTBEHHOM ypoBHe. Lludposas
nabopartopus  MO3BOJISIET BECTHM  JJIUTENbHBIM  OKCIEpUMEHT Jlake B  OTCYTCTBHUE
IKCIIEPUMEHTATOPA, @ YaCTOTA MX U3MEPEHUI HENOABIIACTHA YEJI0BEUECKOMY BOCIIPUSTHIO .
B mpouecce gopmupoBaHus SKCHEPUMEHTAIbHBIX YMEHUH YYEHHMK OOy4yaeTcsl MpeACTaBIsAThH
uHpopManuio 00 UCCIeIOBAaHUN B YETHIPEX BUIAX:

B BepOaJIbHOM: OMHMCHIBATh SKCIIEPUMEHT, CO3[1aBaTh CJIOBECHYIO MOJENbh SKCIEPHUMEHTA,
(uKCUpOBaTH BHUMAHKUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;
* B TaOJIMYHOM: 3aIOJIHATH TAOJWIIBI JaHHBIX, JISKAIIUX B OCHOBE MOCTPOCHUS IPpaduKoB (MpH
3TOM Y YYalXCsl BO3HUKAET IIEPBUYHOE MIPEJICTaBICHHE O MacITabax BEJTUYUH ),
* B rpa)U4ecKOM: CTPOUTH IrpauKu M0 TaOJIUYHBIM JaHHBIM, YTO Ja&T BO3MOXHOCThH Iepexoa
K BBIIBIKCHUIO THIIOTE3 O XapaKTepe 3aBHUCUMOCTH MEXAY BeTUYMHAMH (IIPU ATOM YUHUTEINb
MOKA3bIBACT MPEUMYIIECTBO B BU3YaJIM3alUH 3aBUCUMOCTEH MEXIy BETUYMHAMM, HATJIATHOCTD
Y MHOTOMEPHOCTb);

B BHJIE MaTeMaTHYECKUX YypaBHEHUH: JaBaTh MaTeMAaTUYECKOE OIMCAaHUE B3aUMOCBS3H
BEJIMYMH, MAaTEMaTHYECKOE 0000IIECHHE.

B ocHoBy oOpa3oBaTenbHOI MPOrpaMMbl MO XMMUHU 3aJ0KEHO MpUMEHEHHE HU(POBBIX
nabopatopuii. TemaTuka IpeyIoKEHHBIX IKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB B paboueit
IporpaMMe COOTBETCTBYET CTPYKType IpPHUMEpPHOH 00pa3oBaTeNbHOM MpOrpaMMbl MO XHMHH,
conepxkanuio PenepaabHOTro rocyrapcTBeHHoro oopasosarensHoro cranaapra (PI'OC).

JlanHast mporpamMma crocoOCTBYET JTOCTH)KEHUIO BBICOKOTO YPOBHSI YCBOEHUS yueOHOIO
MaTepuaia, yCTOWYMBOrO poCTa IO3HABATEIbHOTO MHTEPECA IIKOJIBHUKOB, T .€. IPEOJ0JIETh TE
npo0JIeMbl, 0 KOTOPBIX TaK MHOT'O TOBOPAT, KOTJa peyb 3aXOJUT O COBPEMEHHOM HIKOJIbHOM
XUMHUYECKOM 00pa30BaHMM, a 3HAYUT U MOBBIIICHUIO KaYeCTBa 00pa30OBaHMUS .

Hcnons3zoBanne obopynoBanus «Touka poctay npu peanusanuu nanHoi PIT mospomsier
CO3/aTh YCIIOBUSL:

. JUTSL PaCIIMPEHHSI COACPKAHMS IKOJIBHOTO XHMHUYECKOTO 00pa30BaHHS,

° JJIA ITOBBIILICHU ST HO3HaBaTeJIBHOI>'I AKTUBHOCTHU 06yan0H1ch;1 B GCTGCTBCHHO-HaquOﬁ
o0JacTy;

. JUIS pa3BUTHUS JUYHOCTH peOEHKa B mporecce OOydeHHs XUMHH, €ro CIHOCOOHOCTEH,
(GOPMHUPOBAHHUS U yIOBJIETBOPCHHS COIIMAIEHO 3HAYUMBIX HHTEPECOB M MIOTPEOHOCTEH;

. st paboThl ¢ OJapEHHBIMU IIKOJBHUKAMH, OpPraHW3allud UX Pa3BUTHUA B PA3IUUHBIX

obyacTsax 0o0pa3oBaTeNbHON, TBOPUECKON AEATEITHHOCTH .

1.3. MECTO YYEBHOI'O IIPEJIMETA «XUMHUSA» B YHEBHOM IIVIAHE

B cucreme o6mero oOpazoBaHus «XUMHS» TpU3HAHA O00S3aTEIbHBIM Y4EOHBIM
MpPEAMETOM, KOTOPBIA BXOAMT B COCTaB MpeaMeTHOW obnactu «EcTrecTBeHHO-HAay4YHBIC
MPEAMETBI».

YueOHBIM TIIaHOM Ha €€ u3ydeHue oTBe[eHO 136 ydeOHBIX YacOB — M0 2 4 B HEJENIO B 8
1 9 Kaccax COOTBETCTBEHHO.

OcHoBHOM  (hopmMOIT  yueOHOW JAESITCIBHOCTH SBISICTCS XUMHUYECKUW OKCIEPHUMEHT,
MIPOBOAMMBIN B BUE Ta00OPATOPHBIX, TPAKTUYECKUX Pa0OT U IEMOHCTpAIUH.

Jlis xaxaoro kiacca MpeaycMOTPEHO pe3epBHOE ydeOHOe BpeMs, KOTOPOE MOXKET ObITh
UCIIOJIb30BAHO YYaCTHHKAMH 00pa30BaTEIBHOrO MpoIecca B LENSX MPAKTHUYECKON OTpaboTKH
y4eOHOTr0 MaTepuaia o XuMUU ¢ TPUMEHEHUEM TU(PPOBBIX JTA0OPATOPHIA.

B crpykrype paboueld mporpaMMbl Hapsiay C MOSCHUTEIBHON 3amuCKOW BBIICTICHBI
CJIEIYIOILINE pa3JIebl:



® [UIaHHpPYEMBIE PEe3yJbTaThl OCBOEHHUS Y4EOHOro mnpenMera «XUMHUS» — JHUYHOCTHBIE,
MeTanpeIMEeTHBIE, TPEMETHBIC;

® cojepkaHue yueOHOTro npeamMeTa « XUMHUS» 10 ToJlaM 00ydeHus;

® TEMaTHYECKOE IIJJAHWPOBAHUE, B KOTOPOM JETAIU3HPOBAHO COICpIKAHUE KakJIOH
KOHKPETHOU TEMBI, YKa3aHbl KOJMYECTBO YaCOB, OTBOJMMBIX Ha €€ M3y4YeHUe, 1 OCHOBHBIC BU]IbI
y4eOHON NeATEeTbHOCTH YUYCHHMKA, (OPMHUpPYEMBbIE NPH H3YYCHHU TEMBI, NPHUBEACH IEepedeHb
JIEMOHCTpAIIMii, BHIIOJIHAEMBIX YUUTENIEM, U NIEPEUeHb PEKOMEHyEeMBIX Ja00paTOPHBIX OIBITOB
Y IPAKTUYECKUX PaOOT, BHIIOIHACMBIX YIAIIIMHUCH.

2. COAEP KAHUE YYEBHOI'O IPE/IMETA

8 kirace

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XUMUU B )KM3HM 4YesioBeKa. Tena u BemecTBa. @U3NYECKUE CBOWMCTBA
BEILECTB. ArperarHoe coctosiHue BeulecTB. [loHsITHE 0 MEeTOJaX MO3HAHUS B XUMUU. XUMHS B
cucreMe HayK. YucTteie BeniecTBa U cMecu. CriocoObl pa3iesieHUs CMeCceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckasi popMyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAas MOJIEKYJSpHAs Macca.
MaccoBast 10J11 XMMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

Ou3nyeckue M XUMHUYECKUE SABJICHUA. XHUMHUYECKass peakuusda H €€ NpU3HaKh. 3aKOH
COXPaHEHMSI MACChl BEIIEeCTB. XUMUUeckne ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHsI, 3aMeIeHUsI, 0OMEHA).

XUMHUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IMOCYIOH, ¢ MpaBHjiaMH pabOTHl B
nabopatopun u TpuéMamMu oOpamieHuss C J1a0OpaTOpHBIM OOOPYIOBAHHWEM; H3YYCHHE H
onucaHue pU3NUECKUX CBOMCTB 00pa3llOB HEOPraHMUECKUX BELIECTB; HAOMIOIeHNE (PU3NIECKUX
(mnaBieHHE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJIEHCAIUS BOJIbI)
U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHME MEIHOW MPOBOJIOKH, B3aWMOJCUCTBHE MeENa C
KHUCJIOTOM) sIBIEHUM, HAOMIO/IEHUE U ONMUCAaHUE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakuuit
(pa3nokeHue caxapa, B3aUMOJICWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioXKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoACUCTBHE Kene3a ¢ pactBopom comu meau(Il));
W3YYEHHE CIIOCOOOB pa3JesieHus CMeceil (C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BBHITIAPUBAHHE,
JUCTWIUIAIMS, XpomaTorpadus), MpOBEACHHE OYUCTKA IOBApEHHOW coiu; HAOIIOJAeHHE U
OMHUCAHUE pEe3yJIbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl;
CO37IaHNe MOJIeTIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenne kucinopona B npupoze, Gu3nueckue 1 XUMUIECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpOAa B JlabopaTopu H
MPOMBINUICHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H — auioTpornHas MOAuQpUKaIus
KHCIIOpO/JIa.

TemnoBoit 3ddexkr xumMuueckod peakuuu, TEPMOXUMHUYECKHE YPaBHEHUS, 5K30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bogopon — snemenT u npocroe BemiecTBo. HaxoxaeHue Bogopoia B mpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oydeHus. Kuciors u comnm.

KomunuectBo BemectBa. Monbs. MomsipHas macca. 3akoH ABorazapo. MossipHbI 00BEM Ta30B.
PacuéTrbl N0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBoMcTBa BOAbl. Boaa kak pactBoputenb. PactBophl. Hackimenusie u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMoOCTh BemiecTB B Boje.MaccoBas a0l BeliecTBa B
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pactBope. XuMHueckue cBoicTBa Boabl. OcHOBaHMs. Poiib pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanmss Heopranmveckux coenuHeHmid. Oxcuasl.  Kiaccudukamuss  OKCHIOB:
cojeoOpa3ymomnue (0OCHOBHbIC, KUCIOTHBIE, aM(pOTepHbIe) U Heconeobpa3zyromue. Homenknarypa
OKCHJOB (MEXIyHapoJHas U TpuBHaibHas). DU3MUYECKHE U XUMHUYECKHE CBOMCTBA OKCHUIOB.
[Tonyuyenue oxcuaoB.

OcnoBanusa. Krnaccudukanus ocHOBaHWM: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBaHuil (MeXIyHaponHas M TpuBHaibHas). Dusnyeckue M XUMHYECKHE
CBolCcTBa OCHOBaHMH. [lonydyeHne ocHOBaHMiA.

Kucnorel. Knaccudukamums  kucinor. Homenkmarypa kucnor  (MeXAyHapoaHas W
TpuBHaNIbHAsA ). PU3NUECKHE U XUMUYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTH MeTtaymoB H. H.
bekerosa. [lonyuenue Kkucior.

Comu. HomenknaTtypa coneit (MexIyHapoaHas U TpuBHAJIbHAs). DU3HYECKUE U XUMUYECKUE
cBoiicTBa conel. [lonyuenue coneil.

['eneTndeckas CBA3b MEKIY KJIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

XUMHUYECKUHN IKCIIEPUMEHT: KaUECTBEHHOE OIPEAEICHUE COAEPKaHMsI KUCIOPOAa B BO3YyXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE W HW3YYEHHE CBOMCTB KHCIOpOJa; HaOIIoJeHNe
B3aUMOJICUCTBUS BEILIECTB C KUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS U MPEKPAIICHUS TOPEHUs
(mokapa); O3HAKOMJICHHE C oOOpa3llaMH OKCHIOB M OINKHCAaHHUE WX CBOWCTB; IOJydYeHHUE,
coOMpaHue, paclo3HaBaHHE M H3yYCHHE CBOMCTB BOJOpOAa (TOpeHHe); B3auMoJeiicTBHE
Bozopoaa ¢ okcugoMm meau (II) (Bo3MOXXKHO HCTONB30BaHUE BHJICOMATEPHAIIOB);HAOIOICHNE
00pa3IoB BEIIECTB KOJINYECTBOM 1 MOJIb; HcCIeI0BaHUE 0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPHUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOW J0JeH
pacTBOPEHHOTO BEILIECTBA; B3aUMOJCHCTBUE BOJbI C MeTaulaMH (HaTpUEM U KalbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB); OMpEesIeHHe PACTBOPOB KHUCIIOT M ILEI0Yei C
MOMOIIbI0 HMHJIUKATOPOB; HCCIEIOBaHHE OOpa3lOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIaCcCOB; HAOIOZICHHE W3MEHEHHsS OKpAacKu HMHIMKATOPOB B pacTBOpax KHCIOT U HIeNOouei;
u3yueHue B3aumozencTBus oxcuna wmenu (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METaJUIAMH, PEaKIUi HEUTpaJIM3aluy; IOJYyYEHWE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO0 MeETajula JIPYTMM W3 pPacTBOpa COJU; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxHenmme Ki1acchl HEOPraHUYECKUX COSTUHEHUIN.

Hepuoguveckuii 3akoH u Ilepuogmyeckass cucreMa XMMHUYECKHX 3JJIEMEHTOB
J1. 1. MeHnaeJjieeBa. Crtpoenue aTOMOB. XuMnueckas CBI3b. OKHCINTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIHMI

[lepBble MOMBITKH KJIACCU(PUKALNUN XUMHUYECKUX 3JIeMeHTOB. [IoHSATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBbIE M  IIEJIOYHO3EMENbHbIE METaUlbl, TaJOre€Hbl, WHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuint 3akoH. [lepuoandeckas cucreMa xumuyeckux snemeHTos J[. . Menneneesa.
Koportkonepuoanass u miuHHOmNepuoaHas ¢opmbl llepuonnyeckoil CHUCTEMBl XUMHUYECKHX
anemeHToB 1. 1. Menneneesa. Ilepuoasl u rpynnsl. @U3ndeckuil CMBICI IOPAIKOBOIO HOMEDA,
HOMEPOB IEpHOJa U TPYIIbI FJIEMEHTA.

Crpoenne aromoB. CocTtaB aromMHbIX szaep. M3oronbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osouek aTtomMoB TeEpBBIX 20 XMMHYECKHX dJIeMEHTOB I[lepumomuyeckoid  CHCTEMBI
J. . Menneneea. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA II0 €ro IIOJIOKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHSl pajinyca aTOMOB XMUMHYECKHUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M nepuojaMm. 3HadeHue l[lepumoamdeckoro 3akoHa M
[lepuoanueckoil cuUCTEMbl XHMHMUYECKHX OJJIEMEHTOB JUIsl Pa3BUTUS HAYKHM U IPAKTUKH.
. Y. MeHnneneeB — y4€HBIN U FpakIaHUH.

Xummnueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.
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Crenenp okucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. IIporneccsl okucnenus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN OSKCIIEPUMEHT: H3yuyeHHe OOpa3loB BEIIECTB METAUIOB U HEMETAILIOB;
B3aUMOJICVCTBUE THJIPOKCUIA LIMHKA C pacTBOPaMU KHUCIOT U LIENOYEH; IMPOBEIECHHUE ONBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peaKinu
pa3NIoKEHUs, COCTUHCHHS ).

MexnpeaMeTHbie CBA3U

Peanusanus MeXnpenMETHBIX CBSI3€M NPU W3YYEHUM XHMMHHM B 8 KJIacCe€ OCYIIECTBISETCA
Yyepe3 HCHOJb30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATUH, TaKk W MOHATHUH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmrre ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIA (DaKT, THUMOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, KJacCU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, MOJIEIb, SIBIICHUE.

®usnka: Marepus, aroM, OdJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKIHJI, HW30TOIIBbI,
pPaZnOaKTUBHOCTb, MOJIEKYJNA, SJCKTPUYECKHI 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaANbl, TOPHBIE TOPOABI, MOJE3HbIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo M XMMH4YecKas peakus

Ilepnonnueckuit 3akoH. [lepuoandeckas cucreMa xumuueckux snemeHTos . . Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX AJIEMEHTOB IEPBBIX
TpEX NMEPUOJO0B, KAIHsI, KAJIBLIUS U UX COEAMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM DJIEMEHTOB B
Ileproauueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BellecTBa: BHJbl XMMHUYECKOM CBSA3M. THIIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM M BUJAA XUMHUYECKOU
CBSI3H.

Knaccudpukanus ©  HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB (MEXAyHapoiHas |
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHWYECKUX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccuukanuss XUMUYECKHX peakIuil Mo paziIMyHbIM HpU3HAKaM (TI0 YHCIY M COCTaBY
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEMJIOBOMY 3(QexTy, Mo H3MEHEHHUIO CTeleHeu
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonatue o ckopocTd xumHueckod peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
XUMHUYECKOM paBHOBecuu. DakTopbl, BIHAIOIIME HA CKOPOCTh XHMHUYECKOW pEAKIUU U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, AJIEKTPOHHBIH  OaJlaHC  OKUCIIUTENILHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBI€HUE YPAaBHEHHU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOT0 OanaHca.

Teopusi 3JI€KTPOJUTHYECKON IUCCOLMALAM. DJIEKTPOJIUTHl U HE- JJIEKTPOJHUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAllMM BELIECTB C pa3IMYHBIMM BHAAMHU XHUMHUYECKOH CBS3H.
Crenenb aucconuanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHSA TNPOTEKAaHUS PEAKIMH HMOHHOTO OOMEHa, IMOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpeICTaBICHUNA 00 SIEKTPOIUTHUECKONW Iuccoruanuu. KadecTBeHHBIE pEakUMHW Ha HOHBIL.
[TonsiTHE O TUIPOIHN3E COTIEN.

XUMHAYECKUA DKCIEPUMEHT: O3HAKOMIICHHME C MOJEISAMH KPUCTAUIMYECKUX PELIETOK
HEOPTraHWYECKHX BEIIECTB — METAJUIOB U HEMETauIoB (TpaduTa U aamasa), CIIOKHBIX BEIIECTB

8



(xJopuaa HaTpus); UCCICIOBAaHME 3aBHCUMOCTHM CKOPOCTHM XHMMHUYECKOH peakuuud OT
BO3/ICHCTBUS Pa3IMyYHbIX (PAKTOPOB; HUCCIIETOBAHUE AIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca  JAMCCOLMAIMM  KHCIOT, IHelno4ed W coieid  (BOSMOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEACHUE OMBITOB, WJUTIOCTPUPYIOUIUMX MPU3HAKH MPOTEKAHMs peakluit
MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Traza, 00pa30BaHUE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TopeHue, peakiuuu
pa3ioKeHUs, COEOUHEHMS); PpacllO3HAaBAaHUE HEOPraHMYECKHUX BEIIECTB C  [OMOILBIO
KaueCTBEHHBIX peaklUii Ha HOHBI; pelIeHHEe HKCIIEPUMEHTaIbHBIX 3aa4.

HemeTa/uibl 1 MX COeTUHEHUS

OObmas xapakrepucTrka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTETIEHU
okucnenus. CTpoeHne u GU3NUYECKUe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTeHOB. XUMUYECKHE
CBOICTBa Ha mpuMepe XJopa (B3aUMOJAEWCTBHE C MeTallaMd, HEMeTallJIaMH, IIEI0YaMH).
XnopoBogopoa. ConsiHass KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyueHHe, TpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOpOJA Ha OpraHU3M 4ejoBeKa. BakHelline XJIOpUAbI U UX HaXOXKICHHE
B IIPUPOJIE.

O6mrast xapaktepuctuka odnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

Crpoenue u (pU3MIECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U Cephbl. AJIJIOTPOIHBIC
MOIUGUKAIMM KHCIOpoJa M cepbl. XMMHUYECKUe CBoicTBa cepbl. CepoBOAOPOA, CTpPOCHHE,
dbuznueckue U xumudeckue cpoicTBa. OKCUABI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHast KucioTa, (U3MUYECKME U XMMHUYECKHE CBOMCTBa (0OIIME KaK IMpeICTaBHTENs Kiacca
KUCIIOT M crneuuduueckue). XUMUUYECKHE pEaKIHH, JiekKallieé B OCHOBE IPOMBINIIEHHOTO
crioco0a mosyueHust cepHoil kucioThl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaueCTBEHHas
peakmus Ha cynbdaT-uoH. Haxoxxnenue cepbl W €€ coeAMHEHUN B TMpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKpYKAIOMIeW Cpeapl COCIUHEHMAMHU Cepbl (KHCIOTHBIC MOXKIU, 3arpsi3HEHHE
BO3]1yXa U BOJOEMOB), CITOCOOBI €ro MPEA0TBPAIICHHUS.

OOmiast xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCITICHUS.

A30T, pactipocTpaHeHHe B IpUpoje, GU3nveckue U XuMU4eckne cBoiicta. Kpyrosopor azora
B npupojge. AMMHaK, ero (u3nueckue U XUMHUYECKUE CBOICTBA, MOJYyYEHUE U MPHUMEHEHHUE.
Conu amMmMoHUs, X QU3HUYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius
HAa MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoylyueHue, (pu3nueckue U XMMHYECKHe CBOMCTBA
(oOue Kak HpefCcTaBUTENs Kilacca KHUCIOT U crneuudpudeckue). Vcnoab3oBaHUe HUTPATOB U
COJICH aMMOHHMSI B KQ4€CTBE MUHEPAIBHBIX YI0OpeHUH. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIICH
Cpelibl COEIMHEHUSAMH a30Ta (KMCIOTHBIE 105K/IU, 3arpsI3HEHUE BO31yXa, I0YBBI U BOJOEMOB).

®dochop, amnorpomHsie Momuduranuu (ocdopa, duzMUEecKUe W XMUMHYECKHE CBOWCTBA.
Oxcun docdopa(V) u dpochopnas kucnora, Gpunveckre U XMMHUIESCKHE CBONCTBA, IMOITYICHHE.
Hcnonb3oBanue pochartoB B KauecTBE MUHEPAIBHBIX yIOOPESHUH.

OOmast xapaktepuctuka 3neMeHToB IVA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHN OKUCIICHUS.

VYriepon, amIoTporiHble MOAM(HKALNK, paclpoCTpaHEHHE B Mpupojae, (usmueckue u
XUMUYeCKHe cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupoae. OKCuasl yriepoaa, ux
¢u3nueckue W XMMHUYECKHE CBOMCTBA, JCWCTBME Ha JKUBbIE OPraHU3Mbl, IOJY4YEeHHUE
Y IpUMEHEHNEe. DKOJIOTHYECKHEe TMPOOJIeMbl, CBs3aHHbIE ¢ OokcuaoM yriepoaa(lV); rumoresa
rJ1I00abHOTO TMOTEIJICHNsT KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHas KHcIoTa M €€ COJNH, UX
duznyeckue U XMMHUYECKHE CBOICTBa, MOJlyueHHe U npuMeHeHHe. KauecTBeHHast peakiuus Ha
kapOoHaT-uoHbL. Mcnonb3oBanne kapOOHAaTOB B ObITY, MEAHMIMHE, NPOMBIIUIEHHOCTH H
CEIbCKOM XO35MCTBE.

[lepBoHauyanbHble MOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIiepona
(MeraH, 5TaH, JTWUJIEH, alETWIEH, ATaHOJ], TJIMLEPHH, yKCycHas Kuciora). Mx cocraB u
xuMmuyeckoe crpoeHue. [loHsATHE O OHONOrMYECKM BaXKHBIX BELIECTBAX: JKUPaX, OeENKax,
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VIJIE€BOJaX — M UX POJM B JKU3HU 4eIOoBeKa. MarepuaibHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢pusznueckue 1 XUMHYECKUE CBOICTBA, MOTyYeHHE U nnpuMeHeHne. CoeTuHEHMS
KpeMHus B ipupoze. Obmue npeacraienus o0 okcune kpeMaus(IV) u kpeMHHEBOUM KUCTIOTE.
Cunukarel, WX HCHOJIB30BaHWE B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH. BaxHeimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPUAIOB B TIOBCETHEBHOM JKU3HH.

XWMHYECKUH IKCTIEPUMEHT: U3Y4eHHE 00pa3lloB HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCTIOTHI; MPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI H HAOIIOJICHNUE TTPU3HAKOB HX
MPOTEKAaHHUS; OMBITHl, OTpa)karomue (U3NYECKUe U XHUMUYECKHE CBOMCTBA TaJIOTEHOB U HX
COeIMHEHUN (BO3MOXHO HCIOJB30BaHHWE BHUICOMATEPHUAIOB); O3HAKOMJICHHE C oOOpaslaMu
XJIOPUIO0B (TAJIOTCHUIOB); O3HAKOMJICHHE ¢ 0OpasiamMu cepbl B €€ COCAMHEHUSIMU (BO3MOXKHO
UCIIONIb30BaHNE BHUJCOMATEPHANIOB); HAONIOACHHWE TMpolecca OOYIrIuMBaHUs caxapa ToJ
JICUCTBUEM  KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI; HM3Y4€HHE XHMHUYECKHMX CBOWCTB
pa30aBIeHHON CepHOW KHUCIOThI, NMPOBEACHHE KAueCTBEHHOM peakUuu Ha CyabpaT-uOH H
HaOJo/IeHue MpHU3HaKa e€ MPOTEKaHUs; O3HAaKOMJIEHHE C (PU3WYECKUMHU CBOMCTBaAMM a30Ta,
dochopa um uX coenuHeHUH (BO3MOXKHO HWCIIOJNB30BAHUE BUCOMATEPHAIIOB), OOpa3laMu
a30THBIX W (OChHOPHBIX yIOOpEHMI; TMONydeHHe, coOMpaHue, pacro3HaBaHWE W HW3y4YeHUE
CBOWCTB aMMHaka; MPOBEICHHE KAYECTBEHHBIX PEaKIMii Ha MOH aMMoHHS U ¢ocdar-uoH u
U3YyYeHHE PU3HAKOB UX MPOTEKaHMs, B3aUMOJCICTBIE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI
C MeZIbl0 (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB); U3yUYEHUE MOJIENIel KPUCTANIMUECKUX
peméTok anMasa, rpaduta, QymiepeHa; 03HaAKOMJIEHHE C TIPOILIECCOM aICOPOITMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM TMPOTHBOrasa; IOJy4YCHHUE, COOUpaHHE,
pacro3HaBaHUe M U3y4€HHE CBOMCTB YIJIEKUCIIOTO ra3a; MpoBeIeHUE KaYeCTBEHHBIX PEaKIMi Ha
KapOoOHAT- M CWIMKAT-UOHBl W M3YYCHHE TMPU3HAKOB UX TMPOTEKAHWs; O3HAKOMIICHHE C
NPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PELICHHE SKCIEPUMEHTANIbHBIX 3aJad [0 TeMe
«BaxHeie HeMETaTbl U UX COSTUHEHUS».

Metanabl M UX COeIMHEHUS

OO0mas XxapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH WX TMOJIOKCHHUS
B Ilepuonuueckoil cucrteme xumuueckux sneMeHToB J[. 1. MenzaeneeBa U CTpOECHHS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBsI3b M METAUIMYECKAs] KPUCTAJLUTMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsOKEHH MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaimioB. O0mMe crocoObl MONy4YeHUs MeTaUIoB. [IoHATHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U TPOMBINIIICHHOCTH.

[Ilenounble MeTamIbl: moJioxkeHue B [lepuoanmyeckoil cucteme XuMuueckux annementos /1. U.
MeHneneeBa; CTpOCHHME HMX aTOMOB; HaXOXACHUE B mpupojae. Pu3NUecKue M XUMHUUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUM.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUM W KaJblUi: moJioxkeHue B [leproanueckoil cucreme
xumuueckux 3emeHToB J[. M. MenzaeneeBa; cTpoeHHE MX aTOMOB; HAaXOXIEHUE B NPHUPOJE.
dusnyeckre U XUMHUUYECKHE CBOMCTBA MarHus W Kajdblys. BakHeHIne coeqUHEHUST KaJIbIUS
(oxcun, rugpokcu, conun). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMi: monokeHue B Ilepuommueckoil cucreme XuMHUeckux diaeMmeHToB [l M.
MengeneeBa; CTpOCHUE aTOMa; HaXOXKJAEHUE B mpupoje. PU3nueckue U XUMUYECKUE CBOKWCTBA
anmoMuHus. AMQOTEepHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHUS.

XKeneso: nonoxenue B [lepuonnueckoit cucreme xumuueckux snementoB J[. . Menpeneesa;
CTpOEHHE aToMa; HaxoXieHue B mnpupojae. dusmueckre W XHUMHUYECKHE CBOWCTBA jKelesa.
Oxcunel, runpokcuabl u conu xenesa(ll) u sxenesa(Ill), ux cocras, CBONCTBA U MOTYYCHHE.

XUMUYECKUN OSKCIEpUMEHT: O3HAKOMJIEHHME ¢ oOpa3lamMy METalloB M CIJIaBOB, UX
GU3MYECKUMU  CBOMCTBAMH; H3y4eHHE pPE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaIoB), 0COOEHHOCTEN B3aMMOJCHCTBHS OKCHUIA KaJIbLMS U HATpUs
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C BOJIOM (BO3MOXHO HCITOJIb30BAHUE BHIEOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB KECTKOW BOIBL;
mpolecca TOPEHHs JKeje3a B KHUCIOpoAe (BO3MOXHO MCIIONb30BAaHUE BHAEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHHUSI KAYECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, KaJlbIUsl, aIFOMAHUS, INHKA,
xkenesa(ll) m xemesa(Ill), memmu(Il)); HaGmOmEHME W oOmMMCaHWE MPOILIECCOB OKPAITMBAHUS
IUIAMEHM MOHAaMHU HAaTpHs, Kalus M Kajublus (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB);
uccienoBanre aM(OTEpHBIX CBOMCTB TMAPOKCUIA aTIOMUHUSA U TUAPOKCUIA LIMHKA; pElIeHHe
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHel1e MeTalIbl U UX COEAUHEHUS».

XuMHUSA U OKPYKAKOIIAs cpeaa

Hossle MaTepuansl u TeXHONIOTMU. BeniecTBa 1 Marepuaiibl B IOBCEAHEBHOM KU3HU YEJIOBEKA.
XuMus U 310poBbe. bezonmacHoe HCMOIb30BaHUE BEUIECTB U XMMHMYECKUX PEakiuil B OBITY.
[lepBas mnoMomb MpU XUMHUYECKHUX OXOrax U OTpaBieHHUsSX. OCHOBBI 3KOJOTMYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpy’Karollel cpeabl (MpeaenpHas A0mycTUMas
koH1eHTpanus Bemects — [1/1K). Pons XxuMuu B pemieHuN 3KOIOTHIECKUX MTPOOIIEeM.

[IpupoaHble HWCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, He(Tb), MPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUN SKCIEpUMEHT: M3yueHue oOpas3loB MaTepHasioB (CTEKJIO, CIIJIaBbl METAJIOB,
NOJIMMEPHBIE MaTEPUAJIbI).

MesknpeamMeTHble CBSI3H

Peanuzanus MeXNpeIMETHBIX CBSI3€H NPU M3YYEHHM XUMHUHU B 9 Kjacce OCYILIECTBIISIETCA
yepe3 UCIHOJb30BaHHWE KaKk OOIIMX €CTeCTBEHHO-HAYYHbIX TIOHATUH, TaKk U TOHSTH,
SIBJIIOIIMXCS. CUCTEMHBIMM U1 OTHENbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA.
Peanuzanus MeXINpeaMETHBIX CBA3€H MPU M3y4YEeHUU XMMHUU B 9 Kilacce OCYILECTBISETCS uepe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK M TOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKJIA.

OOmire ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIA (DaKT, THUMOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KJaccu(pUKaluus, MNEePUOIUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJICIb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MaTEPHAIIBL.

®duzuka: Marepusi, aroMm, DJJEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUIl 3apsl, M[POBOJHUKH, IOIYIPOBOJHUKH,
TURJIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BeEIlecTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas peHETKa, CIJIaBbl, (U3MYECKUE BEIUYHHBI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COMHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, HIKOcHCTEMA, MHUHEpPAIbHbIE YHOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPANbI, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAeMBbIe,
TOILINBO, BOJTHBIE PECYPCHI.

3. HINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS IMPOTPaMMBbl  OCHOBHOTO OOIIEro oOpa3oBaHMA
JIOCTUTAIOTCS B XOJI¢ O0yYEHUSI XUMHH B €JIMHCTBE YYCOHOW M BOCIHUTATCIILHON JCSITEILHOCTH
OpI‘aHI/IBaHI/II/I B COOTBCTCTBUU C TpaI[I/II_II/IOHHBIMI/I pOCCHﬁCKI/IMI/I COI_II/IOKy.]'H:TypHBIMI/I nu
JlyXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMH, TNPUHATBIMA B OOIIECTBE MpaBUIaMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TpOIlecCaM CaMOIO3HAHMS, CAMOPA3BUTHUS W COIHMAIU3ALUU
oOydJaronuxcs.

3.1. JUMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE ~pe3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO O0IEro 00pa30oBaHUs
JOCTUTaOTCA B XOA€ 06yquH${ XUMHUU B €ANHCTBEC y‘-IeGHOﬁ YU BOCIIUTATEIILHOU ACATCIIbHOCTHU
Opranuzaiid B COOTBETCTBHH C TPAJAUIHOHHBIMA POCCHICKAMH COIUOKYJIbTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU L CHHOCTAMH, TPHHATHIMU B OGH.[CCTBG npaBujiaMMi U HOpMaMH
MOBE/ICHUSI U CIIOCOOCTBYIOT TMpOIlEcCaM CaMOIO3HAHMS, CAMOPA3BHTUS M  COILHATH3AINU
00yJaromuxcs.
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JIudHOCTHBIE PE3yNbTATHl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuoTHYecKOro BOCIMTAHUA

1) LIEHHOCTHOT'O OTHOIICHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKH B JKM3HU COBPEMEHHOr0 OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGPOpPMAIUEH O MEepeOBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
Mupa 1 o0IIeCcTBa;

I'paxxnaHckoro BoCnMTaHus

2) mpeiacTaBieHUs O COIMAIBHBIX HOpPMAaX M MPaBUJIAX MEXJIMYHOCTHBIX OTHOILIEHHUM B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM U APYTUX BHJAX NEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJHEHWN y4eOHBIX, NO3HABATENbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB, CO3/IaHUU YIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOINOMOINIM B TMpolecce 3TOH y4eOHOM IesTeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBEJCHUE U TOCTYIKH CBOMX TOBApPUIIEH C TMO3UILMKU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUSA

3) MHpPOBO33PEHYECKHMX TNPEACTABICHUA O BEMIECTBE W  XUMHUYECKOHW  pEaKIluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIIOLUIUX OCHOBY IS
NOHMMAHUA CYHIHOCTH HaydyHOM  KapTUHBI MHpa; MPEACTaBIeHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aMMOCBS3SIX YeJIOBEKa ¢ MPUPOAHOU Cpelo, O poiu
XUMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEI;

4) mo3HaBaTENbHBIX MOTHUBOB, HAIPABIECHHBIX HA TMOJYYEHHE HOBBIX 3HAaHUU MO XUMUH,
HEOOXOIUMBIX IS 00BSICHEHUST HAOIIOJaEMBIX TTPOIIECCOB U SBJICHHI;

5) mo3HaBaTeNbHOM, WH(POPMAIIMOHHON M YUTATEIbCKOW KYJIBTYphl, B TOM YHCIE HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JHUTEpaTypol, NOCTYMHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyYEHHIO W TO3HAHUIO, JHO003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHOW M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BHIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) oco3HaHMSI LICHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 3[I0POBBIO, YCTAHOBKU
Ha 370pPOBBI 00pa3 JKU3HU, OCO3HAHMS TOCIEICTBUN W HENPUSTHS BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aaKoroJisg, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS IPaBHII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEUIECTBAMH B OBITY M peabHOMN KHU3HHU;

TpyaoBoro BocnuTaHus

8) nHTEepeca K MPaKTUIECKOMY U3YUCHHUIO Ppodeccuii U Tpyaa pa3IMyHOro poja, YBaXKEHUE K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIAYATbHOW TPACKTOPUHU
IPOJOHKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCHEIHOW NMpo(hecCHOHAIBHOM NEATeNbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHHUN; TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHATBHOMN CPEIE;

JKO0JIOTN4€eCKOr0 BOCTIMTAHUSA

9) sKoNOTMYeCKH 11eeCO00PA3HOT0 OTHOIIEHUS K MPUPOJE KaK UCTOYHUKY >KU3HHU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY M TCHUXMYECKOMY 30POBBIO,
OCO3HAHUS IICHHOCTH COOIIOACHMSI TIPABII 0€30IACHOTO MOBEJCHUS MIPH padoTe ¢ BEMIECTBAMU,
a TaKKe B CUTYaLIUAX, YIPOXKAIOIINX 37J0POBBIO U KU3HHU JIIOJICH;

10) cmmocoOHOCTH MPUMEHSTH 3HAHUS, TOTydaeMmble NMPH H3YyYCHUH XUMUU, OIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHON Cpelod, MOBBIIECHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH WX pelIeHUs
MOCPEACTBOM METOJIOB XUMUU;
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11) s3KOIOrMYECKOro MBIIUIEHUS, YMEHMSI PYKOBOJCTBOBATbCS KM B II03HABAaTENIbHOM,
KOMMYHUKATUBHOU U COIIMAJIbHON MPAKTHUKE.

3.2. METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX pPE3yAbTATOB BBIACHAIOT 3HAYMMBIE I (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
IpOLIECC, IKCHEPHUMEHT M JAp.), KOTOPBhIE HCIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
IIeJIOCTHOM Hay4YHOW KapTHHE MHUpa, U YHHBEpCAIbHBIC y4eOHbIC AEHCTBHA (IIO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJISATHUBHBIC), KOTOpbIe OOecreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSATEIFHOMY TNTAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOW AEATEITHHOCTH.

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOTrpaMMBI 10 XMMUU OTPAKAIOT
OBJIaJICHNE YHUBEPCATbHBIMHU ITO3HABATEIILHBIMH JACHCTBUSAMHE, B TOM YHCIIE:

ba30BbIMH JT0OrH4YeCKHUMH 1eiiCTBUAMHU

1) ymMeHHMeM HCHOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUSI TPH OCBOCHUHM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKMX TMOHATHH (BBIACNATH MX XapaKTEepHble IMPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHAMH), HCIIOJIb30BATh MOHATHS U OOBSICHEHUS
OTIENbHBIX ()aKTOB W SIBIICHUH;, BHIOMPATh OCHOBAHUS W KPUTEPUHU Ui KJIACCHU(PHUKAILIH
XMMHUYECKHX BEUIECTB M XMMUYECKUX PEAKIMUN; YCTaHABIMBATH MPUYNHHO-CIICJCTBEHHBIE CBS3H
MEX1y 0OBEKTaMHU M3Y4YEHUS; CTPOUTH JIOTHUECKHE PACCYKACHUS (MHAYKTHBHBIC, I€AYKTHBHEIE,
10 QHAJIOTUH); JIeTIaTh BBIBOJIBI M 3aKJIIOUCHHS,;

2) yMeHHEM IpPUMEHATH B MPOIECCE MO3HAHUS MOHATHSA (IPEIMETHBIE U METalpeaAMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHUMHH, NPeoOpa30BbIBATH LIMPOKO
HPUMEHSEMbIE B XUMHUH MOJIEIbHbBIC NPEACTABICHUS — XUMUYECKUI 3HaK (CHMBOJI SJIEMEHTA),

XuMHu4eckass (opMyia M ypaBHEHHE XUMHUECKOW pEaKUMd — TPU pelIeHUuH ydeOHo-
IIO3HABATEJIBHBIX 3ala4y; C YYETOM OTHUX MOJCIBHBIX IPEACTAaBICHUM BBIABIATE U
XapaKTepU30BaTh CYHIECTBEHHBIC NMPU3HAKH M3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BELIECTB U

XUMHUYECKHX PEAKI[Uii; BBIABIATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIE CBSA3H U
MPOTUBOPEUYMS B M3y4aeMBIX IpoOLleccaX M SBICHUSX; MpEAJiaraTb KPUTCPUU IS BBISBICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSTEILHO BRIOUPATH CIIOCOO pemIeHUs YI4eOHOM
3aJaun (CpaBHUBATh HECKOJBKO BAapHAHTOB pEUICHHUs, BBHIOMpaTh Haubojee MOAXOMSALIMNA C
y4€TOM CaMOCTOATEIbHO BBIICICHHBIX KPUTEPUEB);

ba3oBbIMH HCC/I€10BATEIbCKUMH AeHCTBUSIMHA

3) yMEeHHMEM HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

4) mpuoOpeTeHue OMbITa O TUIAHWPOBAHWUIO, OPTaHMU3AIMH U TMPOBEICHUIO YYCHHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HaOI01aTh 32 X0JI0M IIPOIecca, CaMOCTOATEIbHO MMPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3yibTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeaHHOM padoTe;

Pa6oToii ¢ nndopmanueit

5) yMeHueM BbIOMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH NHPOPMAIUIO PA3IMUHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAY4YHO-TIOMYJSIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TmocoOus, pecypchl HHTepHeTa); KpPUTHUECKU
OIICHUBATH MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(DOpMALIHIO;

6) yMeHHEeM NPUMEHSAThH Pa3IMYHbIe METO/ABI U 3alPOCHI IPU MOUCKE U 0TOOpe HHpOpMaUK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTPENIeIEHHOTO THUIIA, TPUOOPETEHHE OmbiTa B OOJACTH HCIOJIL30BaHMUS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIEHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY MpeACTaBICHUS
uH(pOpMAILlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
IpyrumMu popmamu rpa Uk U UX KOMOUHAITUSIMH,
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7) yMeHHMEM HCIIONIb30BaTh W aHAJIM3UPOBATh B Ipoliecce y4eOHOM W MCCiIeqoBaTENbCKOM
NESITeIbHOCTH HH(OPMALIMIO O BIMSIHUYU MPOMBIIUIEHHOCTH, CEJILCKOTO X034HCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKaroLEeH IPUPOJHON Cpebl;

YHuBepcanbHBIMU KOMMYHHKATHBHBIMH 1eiCTBUSIMH

8) yMeHHMeM 3aJaBaTh BOIPOCHl (B XOJE€ JHalora W/WMIM JUCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIUPOBaTh CBOM IPEUIOKEHUS OTHOCHUTENIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpereHne OmbITA MPE3CHTAUM  PE3YJIbTATOB  BBIIOJHEHHUS  XMMUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

10) 3auHTEpEeCOBaHHOCTH B COBMECTHOM CO CBEpPCTHUKAMM  IIO3HABaTEIbHOH U
UCCIIEI0BATEIbCKON JEATENbHOCTH MPU PEIIEHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éTa
0o0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIUsSI COBMECTHBIX JEHCTBHM, ONpeeeHre KPUTEPUEB 0 OLIEHKE KauecTBa
BBITTOJIHEHHOM paboTHI U 1p.);

YHuBepcanbHbIMHU PeryJsiTHBHBIMHU e CTBUSIMH

11) yMeHHEM caMOCTOSTENLHO ONPENENATh LeNU IeATebHOCTH, IJIAHUPOBATh, OCYIECTBIIATS,
KOHTPOJMPOBATh M IpU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOKO JESTENbHOCTh, BBIOMpATh
HanOonee dS(QQeKkTuBHbIE CIIOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTUPOBAaTh IPEUIOKEHHBIH aIrOpUTM AEUCTBUH IpH
BBIMOJIHEHUH 3aJaHUi C Y4ETOM TMOJYyYCHHMsS] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEaKLUsX; OLlEHUBATh COOTBETCTBUE MOIYYEHHOIO Pe3ysIbTaTa 3asBICHHOM LIEJH;

12) ymMeHreM HCIIONIBb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3alaHUH.

3.3. IPEJMETHBIE PE3YJIBTATbI

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHIO 0053aTeIbHOr0  COJEp>KaHus,
YCTQHOBJICHHOTO JaHHOW NpUMEpHOM paboueil mporpaMmoii, BBIJEISAIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMi, crenuduueckue s
npeaMeTHO obnacTu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAlNU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHBIE pPE3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH Yy OOYYAIONMIUXCS CIEAYIOUIUX
YMEHHUI:

8 knacc

1) packpvieamv cmbici OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJIEKY/la, XUMUYECKUI
DJIEMEHT, TPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAS WU HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHA aTOMHAs W MOJIEKYJISpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COCJAMHEHUU, MOJIIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHbHOCTh, CTENIEHb OKUCICHUS, XMMUYECKast
peakuus, KiaccH(PUKAIUS peakluid: Peakuu COCIUHEHUsS, PEaKIHH DPA3JIOKCHHs, PEaKIuu
3aMeIIeHMs], peakiiu 0OMEHa, K30- M YHIAOTEPMUUYECKUE PEAKIINN; TETUIOBOK P PEKT peakiuu;
SIIPO aTOMAa, DIIEKTPOHHBIN CIIOW aToma, aTOMHAasi OpOUTAllb, paauyC aTOMa, XUMHUYECKasl CBS3b,
NoJisipHasi U HEMOJspHas KOBaJeHTHAas CBs3b, MOHHAsl CBA3b, WOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast I0Jisl BellecTBa (MMPOLIEHTHAs KOHIICHTPAIUs) B PACTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) ¥ NMPUMEHSTH
OTH MOHSTHS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

3) ucnonv3osamv XUMUYECKYIO CUMBOJIUKY JUJISl COCTaBJICHUS (GOPMYII BEIIECTB U YpaBHEHUI
XAMHYECKHUX PEaKIUii;

4) onpedensime BaJIEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIUHEHHSX; CTEMeHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; MPUHAIICKHOCT BEIIECTB K ONMPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢dopMmysiaM; BHJ XHUMHUYECKOW CBs3M (KOBAJICHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHCHHUSIX;
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5) packpvisams cmwica llepuonuueckoro 3akona /JI. . MenneneeBa: J1€MOHCTPUPOBATH
MOHMMAaHUE MEPUOIUUYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[Teproguieckoii cucTeme; 3aKOHOB COXPAaHEHHS MAacChI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJpo; OMUCKHIBATh U XapaKTepU30BaTh TaOIUYHYIO0 (HopMy
[Meproguveckold CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3jnyaTh MOHSITHS «TJaBHAS MOJTrPYIIIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpymnma)y, maneie U OONbIIHE TEPHOJIBI; COOTHOCUTH
0003HavYeHMsI, KOTOpbIe UMetoTcs B Tabmuie «[lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMH XapakTEpPUCTUKAMHM CTPOCHHUS aTOMOB XHUMHYECKHX
DJIIEMEHTOB (COCTaB W 3apsn sapa, OO0IIee YHUCIO JJICKTPOHOB U paclpeiefieHue WX TI0
3JICKTPOHHBIM CJIOSIM);

6) xknaccugpuyuposams XUMAYECKUE DIIEMEHTBI; HEOPTraHWYECKHE BEIIEeCTBA; XUMHYCCKHE
peakiuu (Mo YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (P deKTy);

7) xapaxmepuzosame (onucvigams) oOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3IHMUHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHHUE MPUMEPAMU MOJEKYJISPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUid;

8) mpoenosupoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa;
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

9) 6vluucasiMbL OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTA 110 (hOpMYyJie COSTUHEHUS; MACCOBYIO JIOJO BEIIECTBA B PACTBOPE;
MPOBOAMTDH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peaKkinuu;

10) npumensims OCHOBHBIE OIE€pallMM MBICIUTEIBHON NEATENIBHOCTM — aHajIU3 U CHHTE3,
cpaBHeHHEe, OO0O0OIIEeHHe, CHUCTEMaTU3aIuio, KIAacCU(UKAIMIO, BBISABICHUE MPUIHUHHO-
CIEACTBEHHBIX CBSI3€M — i1 M3YYCHUS CBOWMCTB BEIIECTB M XHMHUYECKUX PEAKLIHIA;
€CTECTBEHHO-Hay4YHbIE METOJbl IO3HAaHUS — HAOIIOJIEHHEe, H3MEpEeHue, MOJCIUPOBAHUE,
HKCIEPUMEHT (peasbHbI M MBICIICHHBIH );

11) cneoosame ipaBUIaM  TIOJIB30BAHUSA  XUMHUYECKOW  TOCYIOH W J1abOpaTOpHBIM
o0opymoBaHHeM, a Takke TMpaBWiIaM OOpaImIeHUs C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKUUSMH IO BBIMIOJIHEHUIO JA0OPATOPHBIX XUMHYECKHX OIBITOB [0 MOJYyYEHHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJHTH
XUMHUYECKHE IKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMmyc, heHondTaaenH, METHIIOPAHX U JIp. ).

9 kJaacce

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHUIO O00S3aTEIhbHOIO  COJEpKaHUS,
YCTAaHOBJICHHOTO JAHHOW TPUMEPHOW pabodeid MpOorpamMMoM, BBIICTSIOT: OCBOCHHBIC
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crnenuduueckue s
npeaMeTHo oOnacTu «XUMHS», BUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHUTYAI[UsX.

[IpenMeTHbIe pe3ynbTaThl MPEACTABIECHBI OTPaKaloT CPOPMHUPOBAHHOCTH Y OOydaIOIIUXCS
CIEAYIOLIUX YMEHHUM:

1) packpvieamv cmbici OCHOBHBIX XUMHYECKHX MOHSATHH: XMMHMYECKUH SJIEMEHT, aroM,
MOJIEKYJIa, WOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTh, CTEMEeHb OKUCICHHS, XUMHUYECKas peakuus, XUMHUYEecKas CBS3b,
TETI0BON 3((eKT peakiyu, MOJb, MOJISIPHBIN 00BEM, PacTBOP;IJIEKTPOIUTHI, HEIJICKTPOIHUTHI,
JNEKTPONUTHYECKAsT JTUCCOLMAIMS, PEaKIUd HOHHOrOo OOMeHa, KaTalu3aTtop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMbIe U HEOOpaTUMBIE pEaKIUU, OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJIEHHUE, aJIOTPOIMHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAsI, MOHHAS, METAIITMNYECKAs), KPUCTAJUTMYECKast
pemérka, KOppo3us METAJJIOB, CIUIaBbl; CKOPOCTh XHMHYECKOM peakluu, TMpeaeabHO
nonycrumas koHuentpamus (II1K) Bemiectsa;
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2) unnrocmpuposanv B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. M. 1) U MPUMEHSTH
9TH MOHATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonv3osames XUMHUYECKYIO CUMBOJIUKY JJISi COCTaBICHUS (OPMYIT BEIIECTB U YpaBHEHUH
XUMHYECKHUX PEaKInii;

4) onpedensimob BAIGHTHOCTb U CTENEHb OKHUCIECHUS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX
Pa3IUYHOIO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIACCy COCAMHEHUU IO
dopMynaM; BUI XUMHUECKOW CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKAs) B HEOPTraHUYECKUX
COEIMHEHUSX; 3apsi/l MOHA MO0 XUMHUYECKOW (Qopmyse; XapakTep Cpelbl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

5) packpwvisams cmvica [lepuoanaeckoro 3akona J[. 1. MeHnneneeBa u 1IeMOHCTPUPOBATH €T0
NOHMMAaHME: OIHUCBHIBaTh MU XapaKTepu3oBaTh TaOnuuHytlo (opmy Ileprogmueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUSA «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «noOodHas
noarpynna (b-rpynma)y», manele u OoJbIIME NEPUOIBI; COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOlee YUCiIo 3JIEKTPOHOB M pacIpeaesieHue ux
0 3JIEKTPOHHBIM CIIOSIM); OOBSICHITH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEPHUOJOB U IVIABHBIX MOATPYNI C YYETOM CTPOCHUS UX
aTOMOB;

6) Kraccuguyuposams XUMUYECKUE DIEMEHTBI; HEOPTaHUYECKHE BEIECTBA; XUMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3P QeKTy, Mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB);

7) xapaxkmepuzosams (ONIUCHIBaTh) OOIME © cHenuduueckue XUMHUYECKHE CBOHCTBA
IPOCTHIX M CIOXHBIX BEIECTB, MOATBEPXK/Iasi ONMMCAHUE TIPUMEPAMHU MOJICKYJIIPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIU;

8) cocmaename ypaBHEHUS AIIEKTPOJIUTUYECKON AMCCOLMALMM KHUCIIOT, IIEJI0YEHd U COJIEH;
MOJIHBIE M COKpalIEHHbIE YypaBHEHUS pEaKIUii HOHHOrO OOMEHa; YpaBHEHMsI pEeaKIIMii,
MOJATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOH CBS3M MEXIY BELIECTBAMU PAa3IMYHBIX
KJIACCOB;

9) packpvieamv cywHocmb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKIuii;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS; BO3MOXHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

11) ebiuucnssms OTHOCUTENBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJTII0 XMMHYECKOT'0 3JIeMEeHTa 10 (opMyJie COeTMHEHUS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUU;

12) cneoosame ipaBUIaM  TIOJIb30BAHUSA ~ XUMHUYECKOHW  TOCYJIOM W JIaOOpaTOPHBIM
o0OpyIOBaHMEM, a TakXKe TMpaBWiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C
UHCTPYKUHUSMH IO BBIMIOJIHEHUIO JAaO0OPATOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHHUIO U
cOOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpPHUI-, OpoMHUI-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUI-UOHBL, KATHUOHBl aMMOHHMS UM  HOHBl M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OIEpAllMM MBICTUTENILHON JESATENIbHOCTH — aHajll3 U CHHTE3,
cpaBHeHHe, 0000I1IeHNe, CUCTEMATHU3alMIO, BEIABICHHE IPHUYUHHO-CIEICTBEHHBIX CBA3CH — IS
U3YYEHHUS CBOICTB BEIIECTB M XUMUYECKHX PEAKIIHil; €CTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HabmroieHne, U3MEpEeHNe, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).
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