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MNOSICHUTEJIBHAS 3AIINCKA.

[IporpaMMa BHEYPOYHBIX 3aHATHH «XHMHS : [POCTO O CJIOKHOM»  COCTaBlI€Ha B

cootBercTBHH ¢ . PenepaibHbIM 3akoHOM «O0 oOpasoBanuu B Poccuiickoit ®epepanuuy» No
273 - ®3 ot 29.12.2012 rona.

B nporpamMe npeaycMOTpeHa BO3MOXHOCTB ULl peaJIn3allMi OCHOBHBIX HICH y4eOHBIX
IPOrpaMM IO XMMUH, HCIIONE30BaHHe pa3HOOOpa3HbIX (GOpM opraHu3aluu yuebHoro mporecca,
BHEJPEHHS COBPEMEHHBIX METOZIOB 00yUYEHHS H NEJarOrHyeCKMX TEXHOJIOIHMH, YUeT
HHJIUBUYATbHBIX OCOOEHHOCTE.

JlanHas mporpaMma BKIIO4aeT (opMupoBaHue y obydaromuxcs o6uey4eOHbIX YMEHHH 1
HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB AESTENPHOCTH U KIIIOUEBBIX KOMIETEHIHH, 1 000CHOBAHHE
BBIOOpA IPOrpaMM U YUeOHHUKOB, KaJleHJapHO-TeMaTH4ECKOe IIJIAaHKPOBAHHE, XapaKTEPHCTUKY
KOHTpPOJIBHO-H3MEPHUTEIBHBIX MaTEPHAIIOB.

[TporpamMma MCIIONIB3yeTCs UL PaCUIMPEHHs U yriyOnenus nporpaMmel 00ydeHus 1o
XMMHH ¥ IIOCTPOEHHS MHIHBHIYaTbHBIX 00pa30BaTeIbHBIX TPACKTOPHH y4aIuXCsl, IPOABIAIOMIAX
uHTepec K Hayke. Kypc nocTpoeH TakuM 06pa3oM, 4To [O3BOJSAET PACIIMPHUTE H YTIIyOHTE 3HAHUSA
yyYaluxcs 0 BceM OCHOBHBIM pa3JieiaM LIKOJBHOIO Kypca XHMHM OCHOBHOM IIKOJIEL, @ TAKxKe
JTMKBUAUPOBATH BO3MOXHBIE IIPOOENHI.

I[Iporpamma paccuntana Ha 34 gaca. Kypc npoBoAHTCs B TeueHHE rojia o 1 4acy B HEZENO.

o Ilean: 3aKpenuTh, CACTEMATU3UPOBATH ¥ PACIIMPUTh 3HAHUS YJALMXCS 10 BCEM OCHOBHBIM
paszienam Kypca XHMHHE OCHOBHOM LIKOJIBI;

3agauu:

e (OpMHpOBaTh HAaBBIKH AHATHTHYECKOH NEATEIbHOCTH, IPOTHO3HPOBAHHS PE3YIbTAaTOB 11
pa3IHUHBIX BAPHATUBHAIX CUTYallHH;

* pa3BHBATh [O3HABATEIBHBIA HHTEPEC, HHTE/IEKTYaNbHbIE CTIOCOOHOCTH B IIPOLECCE OUCKA
pELICHHH;

® OTpa60TaTI> HAaBBIKH BBIITOJIHEHHS TECTOBBIX 3alaHUH U peICHHUE OCHOBHBIX BHAOB 3aJaHHUi;

e (GOPMHPOBATH HABBIKA CAMOKOHTPOJIS, CIIOCOGCTBOBATE NICKHXOJOTHYECKOH TOTOBHOCTH K
KOHTpPOJIbHBIM paboTaM M 9K3aMeHaMm,

e (OpMHpOBATH HHAUBH/yaIbHbIE 06Ppa3oBaTeIbHEIE OTPEOHOCTH B BHIOOPE HabHEAIIETO
npoduns oOy4eHus B cTapiiel mKoJe.

ILJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA ITPOI'PAMMBI BHEYPOUYHBIX
3AHSITHI 110 XUMUH.
JIM4HOCTHBIE Pe3YJbTaThl

JIMuHOCTHBIE pE3yNbTaThl OCBOCHMS HAHHOW NpOTrpamMMbl B EIHHCTBE yueOHOH u
BOCHHTATENBHON  JEATEJBHOCTH B COOTBETCTBHH C  TPAAHMILHMOHHBIMH  POCCHHCKHMH
COLMOKY/JbTYPHBIMA M  JYXOBHO-HDAaBCTBCHHBIMH II€HHOCTAMH, MPHHATHIMA B obniecTse
NpaBHIaMH M HOPMaMH MOBEACHHS H CIIOCOOCTBYIOT IIPOLIECCaM CaMOIMO3HAHHUs, CaMOPa3BUTUS H
conpanu3anyy 00yJaroluXxcd.

JIMYHOCTHBIE pE3YNbTAaThl OTPaXkAlOT TOTOBHOCTh OOy4alOmMXCA PyKOBOACTBOBATHCH
CHCTEMOM MO3MTHBHBIX [EHHOCTHBIX ODHEHTAlMi M pacIIMpEeHHE ONBITa AEATENBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHA:

[IEHHOCTHOTO OTHOIUEHHSA K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTODHYECKOMY H HayHHOMY
HACTEIHIO, MOHHMAHHS 3HAYCHHA XMMHYECKOH HAyKH B JKM3HH COBPEMEHHOI'O ofmecTBa,
CIOCOOHOCTH BNaJeTh JOCTOBEPHOM HME(OpMAlHMEH O MEPeNOBBIX AOCTHXCHHSX H OTKPBITHAX
MHPOBOH H OTEYECTBEHHOH XUMHH, 3aMHTEPECOBAHHOCTH B HAYHHBIX 3HaHMAX 00 ycTpoicTBe MHpa
¥ 00I1eCTBa;



2) rpaKAaHCKOro BOCIHTAHHSA:

NpPEeCTaBICHUS. O COIHMANBHBIX HOPMAax M IIpaBHJIaX MEXJIUYHOCTHBIX OTHOLUECHHH B
KOJIIEKTHBE, KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B 00LIECTBEHHO MIOJIE3HOH,
y4eOHO-UCCIeJOBATEeNbCKOM, TBOPYECKOH M JApYrHX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHooOpa3HOif COBMECTHOM JIEATEIbHOCTH NPH BBHINOJIHEHHH y4eOHBIX, IIO3HABaTEIbHBIX 3a/ady,
BBIIOJIHEHHH XHMMYECKHX 3KCIEPHMEHTOB, CO3JaHMM YueOHBbIX NPOEKTOB, CTPEMJICHHS K
B3aUMOINOHMMAHMIO ¥ B3aUMOIIOMOIIK B Ipouecce 3TOH y4yeOHOH [eSTENbHOCTH, FOTOBHOCTH
OLICHUBATH CBOE MOBE/ICHUE U MOCTYIKU CBOMX TOBAPHIIEH C MO3UIMH HPABCTBEHHBIX H NPABOBBIX
HOPM C YYETOM OCO3HAHHUA MOCJIEACTBHHI ilOCTYNIKOB;

3) HeHHOCTH HAYYHOTI'0 NIO3HAHHA:

MHPOBO33PEHYECKHE NPEJCTABICHHS O BEIIECTBE H XMMHUYECKOH PEaKlluH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pa3BHTHS HayKM H COCTaBJISIOLIME OCHOBY JUIS NOHMMAaHMs CYUIHOCTH
Hay4HOM KapTHHBI MMpA, MpPEJACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTHS INPHPOIBI,
B3aHMOCBS35X Y€JIOBEKA C MPUPOJHON CPeRoil, O pOJIM XMMUHU B MO3HAHHH 3THUX 3aKOHOMEPHOCTEH;

[IO3HABATENbHBIE MOTHBBI, HANPABJICHHBIE HA IIOJYYEHHE HOBBIX 3HAHHH 110 XHMHH,
HeoOXonuMble IS OOBSACHEHHS HaONMIOJaeMbIX IIPOLECCOB W SBJICHHH, II03HABATEJILHOM,
HHOPMALHOHHON H YMTATENbCKOH KYJIBTYpPBl, B TOM YHCJIE HABBIKOB CAMOCTOATEILHOH paboThI ¢
y4eOHBIMH TEKCTAMM, CIPAaBOYHOH JIMTEparypoH, JOCTYIIHBIMM TEXHHYECKMMH CpPEACTBAMH
MHGOPMAITMOHHBIX TEXHOIOTHUH,

MHTEpeC K OOYYEeHHIO M IIO3HAHMIO, JIIOOO3HATEIbHOCTh, FOTOBHOCTH M CIIOCOOHOCTH K
caMooOpa3oBaHHIO, MPOCKTHOH M HCCIEAOBATENbCKON JEATENBHOCTH, K OCO3HaHHOMY BHIOOpPY
HAIpPaBJICHHOCTH ¥ YPOBHS 00y4YCHHS B a/IbHEUILIEM;

4) hpopMHPOBaHHA KYJbTYPbI 310POBbS:

OCO3HAHHE LEHHOCTH MH3HH, OTBETCTBEHHOI0 OTHOLUEHHA K CBOEMY 3J0OPOBBIO, YCTAHOBKH
Ha 3J0poBbIi 00pa3 »KW3HH, OCO3HAHHE IIOCJICACTBHM M HENPHATHE BpPEIHBIX MPHBBIYEK
(ynotpebneHus IKOroNis, HAPKOTHKOB, KypeHHs), HEOOXOMMMOCTH COOMIOACHUS [IpaBHII
6€30MacHOCTH NpH 0OpALIEHHH ¢ XUMHYECKMMU BELIIECTBAMH B OBITY H PEaIbHOM XU3HH,;

5) Tpya0BOIo BOCHHTAHMS:

MHTEpEC K IPAKTHYECKOMY H3y4eHHIO NpodeccHit ¥ Tpylda pasiM4HOro poja, YBaXKEHHE K
TPYLY M pe3yjibTataM TPyAOBOH AEATENbTOCTH, B TOM YHC/IC Ha OCHOBE NPHMEHEHHUS NPEAMETHBIX
3HAHMH 110 XMMHH, OCO3HAHHBI BHIOOP MHAMBHIYAILHON TPAEKTOPUH NPOAOKEHHS 00pa3oBaHus
C YUETOM JIHYHOCTHBIX HHTEPECOB H CIHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
TIOTPeOHOCTEH, YCIICIHON MpodhecCHOHANBHOH AESATENbHOCTH U Pa3sBUTHS HEOOXOMHMBIX yMEHHH,
TOTOBHOCTB aaNTHUPOBATHCA B MPOdECCHOHATILHON CPELE,;

6) 3K0J10rH4eCcKOro BOCIIMTAHUS:

HKOJIOTHYECKH 1ieecoofpasHoe OTHOLICHHE K NPHPOJE KAK MCTOUHMKY XH3HH Ha 3eMe,
OCHOBE €& CYIECTBOBAHHS, NOHHMAaHME LEHHOCTH 310poBoro u Ge3omacHoro o0pasa *KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3HUYECKOMY H IICHXHUYECKOMY 3/10pPOBBIO, OCO3HAHHE
LIEHHOCTH COOIIONCHUS MpaBU GE30MacHOr0 IOBEJEHHS NpH paboTe C BELIECTBAMH, a TAKXKE B
CHTYyaLIHsX, YTPOXKAIOLINX 3I0POBBIO M KU3HH JIOACH;

CrIOCOGHOCTH TPHUMEHSATH 3HAHHS, NOydaeMble NPU H3YYEHHH XMMHMH, Ui PELICHUSA 33712,
CBA3aHHBIX C OKpY)Xarouled NpPHPOIHOH Cpelo#, Ui TNOBBIIICHHUS YPOBHA 3KOJIOrMYECKOH
KYJbTYpbl, OCO3HAHHS IIOOANBHOIO XapaKTepa IKOJOTHYCCKHX npobneM H MyTeH UX pPEIICHHS
MOCPEACTBOM METONOB XMMHH, JKOJOTHYECKOr0 MBIILICHHA, YMEHHS DyKOBOACTBOBATHCS HM B
N03HaBaTeNbHOH, KOMMYHHKATUBHON H COLMAIbHOM MPAKTHKE.

MeranpeaMerHbie pe3yabTaThbl.

B cocraBe MeTampeJMETHBIX pE3yJbTaTOB BBIACNSIOT 3HAYMMBIC [UIA (¢ opMHpOBaHHUs
MHpPOBO33peHHsi OOLIEHAYYHBIE MOHATHS (3aKOH, TEOpHS, INPHHLMII, THIIOTE3a, ¢axT, cucrema,
poLece, SKCTIEPHMEHT M JPYTOE.), KOTOPHIC HCIONB3YIOTCA B eCTECTBCHHO-HAYYHBIX y4eOHBIX




npeaMeTax U INO3BOJISIOT Ha OCHOBE 3HAHMH M3 3THX NMpeAMETOB (GOPMHPOBATH NPEACTABICHHE O
LENOCTHOW Hay4yHON KapTHHE MHpa, U YHUBepcaJlbHble yueOHble AEHCTBHS (IIO3HABaTENbHBIE,
KOMMYHHUKATUBHBIE, PETYISTHUBHBIE), KOTOpble obecrneuyuBaloT (GOPMUPOBAaHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IUITaHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO! AESATENbHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCaJIbHble y4eOHbIe AeiicTBUS

Ba3zoBbie Jloruyeckue JeHCTBHA:

YMEHHS UCIIONIB30BATH NMPUEMBI JIOTUYECKOr0 MBILICHHS IIPH OCBOECHHH 3HAHUH: PaCKpPbIBAThH
CMBICTT XMMHYECKHUX MOHATHH (BBLACIATH HX XapaKTEpHBIE IPU3HAKH, YCTAHABINBATh B3aUMOCBS3b
C JIPYTHMH MOHATHSMH), HCIIOJIb30BATh MTOHATHUS IS OOBICHEHHS OTACHBHBIX (DAaKTOB M SBJICHHH,
BBIOMpATh OCHOBAHHSA H KPUTEPUM Ui KJIACCHGHUKAIMM XUMHYECKHX BEIECTB H XHUMHYECKHX
peaKiHif, yCTaHaBIUBaTh NPHYHHHO-CIEICTBEHHBIE CBA3H MEXAY OOBEKTAMH H3y4YECHHUS, CTPOHTD
JIOTHYECKHE pacCyXIeHus (UHAYKTHBHBIE, NEAyKTHBHEIEC, 10 aHAJIOIHM), AENAaTh BBHIBOABI H
3aKJIOYCHHUS;

yMeHHE IPHUMEHSATh B MPpOLECCEe IO3HAHMUS MOHATHA (IIPEAMETHBIE M METAlpeJMETHBIE),
CHMMBOJIMYECKHE (3HAKOBBIE) MOJETH, MHCHOIb3yeMble B XHMHH, [peoOpa3oBBIBATH IITHPOKO
NpUMEHsieMble B XHMHH MOJENIbHbIE INPENCTAaBICHHS — XUMHYECKHH 3HaK (CHMBOJI JJIEMEHTa),
XuMHYeckass (opMyna W ypaBHEHHE XHMHYECKOH peaklid — IpH peHleHHH Y4eOHo-
II03HABATENBHBIX 33Ja4, C Y4ETOM 3THX MOJEJbHBIX IPEACTABICHUH BBIABIIATE U XapaKTEpPU30BaTh
CYLIECTBEHHBIE NTPU3HAKH M3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H XHMMUYECKHX pEaKIui,
BBIABJIATH OOIINE 3aKOHOMEPHOCTH, IPUYHHHO-CIIEICTBEHHBIE CBA3U U IIPOTHBOPEYHUS B H3y4aeMbIX
npoleccax H sBJICHHSIX.

Ba3oBble Hec/leI0BaTEIbCKHE JeHCTBHA:

YMEHHE UCIIOJIF30BaTh MOCTABJIEHHSIE BOIPOCH! B KAYECTBE HHCTPYMEHTA IIO3HAHMS, a TaKXe
B KauyecTBE OCHOBHI IS (JOPMHPOBaHHS THIIOTE3HI 10 NPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CY>XIIEHHIA;

npuoOpeTeHre OMNBITa 10 IUIAHMPOBAHMIO, OPraHM3allMd M IPOBEJEHHMIO YYEHHYECKHX
SKCIIEPHUMEHTOB, yMeHHE HaOJIONaTh 332 XOJOM IPOLECCa, CaMOCTOATENBHO MPOrHO3UPOBATH €T0
pesynsTar, (opMyIHpoBaTh O0OOOIIEHHMS M BBIBOABI 10 pE3yJbTATaM IPOBEAEHHOIO OIBITA,
HCCIIEIOBAHHUS, COCTABJIATh OTUYET O MPOJeIaHHOH paboTe.

Pabora ¢ undopmanmeii:

yMeHMe BHIOHpaTh, aHATH3HPOBATh M HHTEPHPETHPOBATh HHPOPMALIMIO Pa3iIH4HbIX BUAOB H
GOpM NpeACTaBNCHHUS, NOTYYaeMylO H3 Da3HBIX HCTOYHHKOB (Hay4HO-TIONMYJSApHAs JHTEpaTypa
XHMHYECKOTO COJEpXXaHHus, ClipaBo4Hble Nocobus, pecypckl HTepHETa), KDHTUYECKH OLIEHUBAThH
IPOTHBOPEYMBYIO U HEXOCTOBEPHYIO HH(OPMALHIO;

YMEHHE NPUMEHATh Pa3IHYHbIe METOZBI M 3alpOCHI NP TOHUCKE M 0T6Ope HH(OpMALMH H
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOMMMBIX /ISl BBINOJHEHHs Y4eOHBIX M I03HABATENBHBIX 3aay
OIIpe/IeIEHHOTO THIA, TPHOOpETEHHE OIBITa B 00JAaCTH MCMOJNB30BAHHS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIaJEHHE KyJIbTypOd aKTUBHOIO HCIONB30BAHMA Pa3NMYHBIX
[OMCKOBBIX CHCTEM, CAMOCTOSTENBHO BHIOHMpATh ONTHMaibHYyI0 (GOpMy NpEeACTaBJIEHHS
MHQOPMAUMH ¥ WUNOCTPHPOBATh PEIIAEMbIe 3a/a4d HECJHOKHBIMM CXCMaMH, [HarpamMMamy,
npyrumu GopmaMu rpahHKH H MX KOMOMHALMAMH;

yMEHHE HCNOJNb30BaTh W aHAIM3MPOBATH B IpoLecce yYeOHOM M HCCIENOBATENBCKOH
JIEATENEHOCTH HHQOPMALIHIO O BIMSAHHH IPOMBIIIEHHOCTH, CENILCKOrO X03sHCTBa H TPAHCIOPTA Ha
COCTOSIHHE OKPY’KaloUlel PUPOJHOM Cpenbl.

KoMMyHHKATHBHbIe YHHBepCaJbHble ydeOHbIe AefiCTBHA:

yMEHHSI 33/1aBaTh BOIPOCH! (B XOJIe THAIOTA K (/) AMCKYCCHH) MO CYLIECTBY obcyxnaeMon
TeMsl, GOPMYITHPOBATh CBOH IIPEIOKEHHS OTHOCHTEIBHO BEINOIHEHMS IPE/UIOXKEHHOH 3a/1a'H;

YMEHHS IIPE/ICTABIISTD IOJIyYeHHBIE PE3yJIbTaThl 103HABATENbHOH NEATENBHOCTH B yCTHBIX H
MUCHMEHHBIX TeKCcTax, JAeNarTh [PEe3eHTAlUIO pPEe3yJbTaTOB  BBINOJIHEHMS  XHMHHCECKOIrO



9KCIEpHMeHTa (J1abopaTOpHOro ombIta, jabopaTopHOH paboTel 1O HCCIEHOBAHMIO CBOMCTB
BEILIECTB, y4eOHOIO NMPOEKTa);

yMEHHS y4eOHOro COTPyAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM IIO3HABATENBHOM MU
UCCJIENI0BATENIBLCKOM JIESITEIBHOCTH TIPH PELICHUH BO3HHUKAIOMUX MpobaeM Ha OCHOBE y4yéTa oOLIMX
MHTEPECOB M COIVIaCOBAaHHUsS NO3uuMi (J0CyXneHHus, OOMEH MHEHHIMH, «MO3IOBBIE ILITYPMBIN,
KOOPAMHAIIUS COBMECTHBIX NEHCTBUH, ONpPEJENCHUE KPUTEPHEB 110 OLEHKE KAaYeCTBa BhINOIHEHHOH
paboTh! U IpYTHE).

PeryasTuBHbIE YHHBEpca/ibHbIe y4eOHbIE NeicTBHA:

YMEHHE CaMOCTOSITENIBHO OIpEACNATh IENH JEATENbHOCTH, IJIAHHPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO EATENBHOCTE, BEIOHpaTh Haubonee
s} dexTHBHBIE CIOCOOH! peLIEHUS Y4eOHBIX U NT03HABATEIbHEIX 38/1a4, CAMOCTOSTEIHO COCTABIIATh
WM KOPPEKTHPOBATh NPEAJIOKEHHBIH aNropuT™M ACHCTBHM IPH BBHINOJHCHHMH 3alaHUd C Y4ETOM
MOJIy4YeHHsT HOBBIX 3HaHMH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX H PpeaKUHAX, OLEHUBATH
COOTBETCTBHE MOJIYYEHHOIO pe3y/bTaTa 3asiBICHHON 1eslH, YMEHHE HCIIONIb30BATh ¥ aHANM3HPOBATh
KOHTEKCTBI, IIpe/iiaracMble B YCIOBUH 3aJaHHM.

[IpeameTHbIE PE3YAbTAThI.

B cocraBe mpeaMETHBIX pe3y/bTaToOB 110 OCBOCHHIO COAECPXKaHMs, YCTaHOBJIEHHOTO JaHHOH
paGoueil mporpamMMmol, BBUIENSIOT: OCBOGHHBIE OOYYaIOIIMMMCS HAayYHBIC 3HAHHSA, YMEHHS H
crocoOwl ieicTBUl, criennuyecKue Ui NpeIMeTHOH obaacTH «XHMHA», BUIABI AEATENBHOCTH 110
MOJIyYEHHIO HOBOTO 3HAHWUS, €T0 HHTEPIPETALNH, NIPe0OPa30BaHUIO U NPUMEHEHHIO B Pa3IHYHbIX
y4eOHBIX M HOBBIX CHTyallHsX.

K xoHIy 00yueHus 0 JaHHOH NporpaMMe ydaluuecs JO/KHBI
3nams/nonumams

quuuecxylo CUMGBOJIUKY. 3HAKH XUMHYECKUX 3JIECMCHTOB, Q)OpMy.IIBI XHMHYECCKHX
BCIIECTB, YPABHCHHUS XHMH‘ICCKHXPCaKHHﬁ

Basicneiiuiue xumuyeckue ROHAMUA: BELIECTBO, XUMUYECKUHIIEMEHT, aTOM, MOJIEKY 1A,
OTHOCHTEJIGHBIE ATOMHAs M MOJIEKYJIIpHAs MacChl, HOH, KATHOH, aHHOH, XUMHYECKas CBA3b,
3JIEKTPOOTPHULATENBHOCTD, BAICHTHOCTD, CTENEHL OKMCIIEHUS, MOJIb, MOJISIPHAst Macca, MOJIAPHBIH
06'bEM, PaCTBOPBI, 3JIEKTPONUTHI U HEITEKTPOJIUTEI, JIEKTPOJIUTHYUECKAS AUCCOLUALMS, OKHCIUTEND
M BOCCTaHOBUTENb, OKHCIIEHHE K BOCCTAHOBJICHHE, TEIUIOBOH 3((eKT peaklHH, OCHOBHBIC THIIBI
peakL{ii B HEOPraHW4ECKOH XHMHH
XapakTepHble IPA3HAKH BAXHEHIIMX XUMHYECKUX MOHATHH
O CyIIEeCTBOBAHHM  B3aUMOCBSI3H MEXY BOXXKHEHIIUMUXHMUYCCKAMH IOHATHAMH

CMmblc/1 OCHOBHBIX 3AKOHO8 U meopuﬁ Xumuu: aTOMHO- MOJICKYJIsIpHasi TEOpHUA; 3aKOHBI
COXpaHCHHUS MacChI BELICCTB, IIOCTOAHCTBA COCTaBa, Hepnonuqecxnifl 3aKOH III/I Menpeneesa.

Ymerh

Has3zbieamo
» XuUMHYECKHE DIJIEMEHTBI
» CoeIMHEHHs H3YYEHHBIX KJIaCCOB HEOPraHHYECKHUX BELIECTB

Ob6vacuamep

» @Ou3nYecKuil CMBICI aTOMHOI'0 (IIOPSIKOBOI0) HOMEPAXUMHUUIECKOTO JJIEMEHTA, HOMCPOB
rpynnsl 1 neproza B Ilepuonmeckoii cucreme J[.M. Mennieneena, k KOTOPBIMIICMCHT
NPUHAJUIEKHUT

» 3aKOHOMEDPHOCTH U3MEHEHHs CTPOEHHs aTOMOB, CBOHCTB J/IEMEHTOB B IIpe/le/laX MaJIbIX
TIEPHOJIOB M IVIaBHBIX MOArPYIII, aTakXke CBOHCTBA o6pa3yeMbIX HMH BBICIIMX OKCHIOB

» CymHOCTB IPOLEcca NEKTPOIMTHIECKOH AHCConUaluu Wpeakuuii HoHHOro obMeHa



Xapaxkmepuszosamp

» XuMHYECKHE dJIEeMEHTHI (OT BOAOPOAA [0 KaIbLHs) HA OCHOBE X I0JIOXKEHHS B
[Meproanueckoi cucreMe Xumuueckux aneMenToB JI.M. Menneneesa 1 ocobeHHOCTEH
CTPOEHHUS X aTOMOB

» B3auMoCBsI3b MEXIY COCTaBOM, CTPOEHHEM M CBOACTBAMHUHEOPTaHUYECKHX BEIIECTB

» XuMHYeCKHe CBOHCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHXBEIIECTB (OKCUIOB, KHCIIOT,
OCHOBaHHUH U coueil)

Onpeodenamv/knaccuguyuposanty

CocTas BewecTs 1o X GopMyJiam

BajleHTHOCTH U CTENeHb OKUCIICHUS JIEMEHTA B COEIMHEHHH

Bua xuMuuecKoii CBS3U B COEIUHEHHAX

[puHaIIeKHOCTD BEIIECTB K ONpeeIEHHOMY KIIaCCyCOECAMHEHUH
Tunb XHMUYECKHUX PEAKIHH

B03MOXHOCTB [IPOTEKAHUS peaKui HOHHOTO OOMEHa
B03MOXHOCTH MPOTEKAHKS peakUii HEKOTOPBIX NIPEACTABUTEIEH BEMIECTB: C
KHCJIOPOJIOM, BOJIOPOIOM, METAJLIIAMH,BO/I0H, OCHOBAHUSAMH, KHCIIOTAMH, COJIIMH

YVVVVYVVY

Cocmaenamo

» Cxemsl cTpoeHHs atomoB nepBbix 20 anemeHtoB Ilepuomuueckoit cucremsr ..
Menneneera

» ®opMyJIbl HEOPraHMYECKHX COEAMHEHUH U3YUYEHHEBIX KJIacCOB
» VYpaBHEHHS XMMHUYECKHMX PEaKIHi

O6pauiambCa: ¢ XMMHYECKOH MOCYI0H U 1abopaTopHEIM 000pyHOBaHHEM

Ipoeodums onsimsl / pACnO3HABAMb ONbIMHBIM HYHEM

[ToaTBEp X TArOIIME XMMHUYECKHE CBOXCTBA H3YUEHHBIX KJIACCOB HEOPraHHYECKHX BEIIECTB
Io mony4eHuI0, COGUPAHHUIO H H3YYEHHIO XHMHUYECKHMX CBOMCTB HEOPraHUYECKHX BEIIECTB
['a3006pa3HbIe BEIECTBA: KHCIOPOJ, BOAOPO, YIIEKUCIBIH a3, aMMHaK

PacTBOpEI KHCIIOT U Ie0oYei 10 H3MEHEHHIO OKPaCKH HHAUKATOpa

KHCIIOTHI, IEI0YH ¥ COJH 110 HAJMYMIO B MX PaCTBOPaX XJIOPHI-, Cylbdart-, KapboHaT-
HMOHOB ¥ HOHA AMMOHHS

YV VVVYYVY

Bviuucname
» MaccoBylo  JOMI0 XMMHYECKOTO 3JIEMEHTa 110 HOpMyJie COEAHHEHUS
» MaccoByio J0JIIO BEIECTBA B PaCTBOpE
» KoNMYecTBO BelIecTBa, 06BEM HIH MAacCy BEIIECTBA MO KOIHYECTBY BEIIECTBA, 00BEMY
HJIM Macce peareHToB, UM IPOAYKTOB PEaKIMK

Hcnonv3oeams npuoGpeménnble 3HAHUA U YMEHUA 6 NPAKMUYECKOU deamenvHocmu u
no6ceOHe8HO HCUSHU ONA
» BesomacHoro oGpaleHns ¢ BEMeCTBaMH H MaTepHalaMH B [I0BCEAHEBHOM XH3HH K
rPaMOTHOTO OKa3aHHMsl NIEPBOH MOMOLIHU TIPH 0XKOraX KUCJIOTaMH H MIET0HaMH
» O6BscHeHHs OTJCTBHBIX (AKTOB ¥ MIPHPOAHBIX ABJICHHA
» Kputuueckoi OLeHKH HHPOpMaLKH O BEIECTBAX, HCTIOIE3YEMBIX B OnITY.

Texuouoruu, Gopmbl, METOALI M CPEACTBA 00y eHusl.
@opMbl U PeKHMBI 3AHATHH: 3aHATHSA IPOBOJSITCS B rpynmnoBo# GpopMe.
OcHOBHBIMH (JOPMaMH 3aHATHH SBISIOTCS TECOPETHYECKHUE H TIPAKTHUCCKAE paboThl.



MeToanbi 00y4eHHs M BOCIIHTAHMSA: CIIOBECHBIH (paccka3, Oecena, 00bsicHeHHE, yOexaeHue,
TMOOIUPEHHUE); HAMISHbIN; TPaKTHYECKUH; aHATUTHIECKUI (HabnroeHne, cpaBHEHHE, CAMOKOHTPOJIb,
caMOaHaJIu3).

Buab! gesTeIbHOCTH 00y4alIIMXCHA: TEOPETHYECKUE 3aHATHS, IPAKTHKYMBI, paboTa ¢
HHTEpHET HCTOYHUKAMH, paboTa co CIIpaBOYHOM JIHTEpaTypoi.

[IporpamMma npexycMarpuBaeT paboTy B rpynnax, “HAMBHIYaIbHYIO paboTy.
COAEPXAHHUE KYPCA.

BemecTBo

Crpoenue aroma. CTpoeHHE 3IEKTPOHHBIX 000104k aTOMOB NepBhIX 20 3IEMEHTOB
[Nepuonuueckoit cucremst J1.M. Mengeneena.

[Nepuomnueckuit 3akoH u [lepuonuyeckas cucrema XMMHUECKUX eMeHTOB J[.H.
Menpeneesa.

['pynnsl 1 nepuons! [lepuonuueckoit cucreMbl. GU3MUECKUH CMBICH OPSIKOBOTO HOMeEpa
XHMHYECKOTO IEMEHTA.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB ¥ UX COCMHEHUH B CBSA3HU C IIOJIOXXEHHEM
B [Teproauyeckoit cucteMe xuMudeckux aneMenToB JI.M. Menneneena.

Crpoenyue BelecTB. XHMUYECKas CBI3b: KOBAJIEHTHas (TI0/IpHAs H HEMOJSPHAs), HOHHAS,
METa/UTNYecKasl.

BaJIeHTHOCTh XMMHYECKHUX 3JIEMEHTOB. CTENEHb OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB.

YucThIE BENIECTBA U CMECH.

ATOMBI B MOJIEKYJIBI. XUMUYECKUH 251eMeHT. [IpocTeie ¥ CII0XKHBIE BENIECTRA.

OCHOBHBIE KJIACCHl HEOPIaHUYECK 1X BEIIECTB.

HomenkaTypa HeOpraHH4ecKHX COeUHEHHH

Xumu4yecKasi peakuus

Xumuyeckas peakius. Y CIIOBUs ¥ NPH3HAKH NPOTEKAHHS XUMUUECKUX pEaKIIHi.
Xumuueckue ypaBHeHHs. COXpaHEHHE MAcChl BEIIECTB [IPH XHMHYECKHX PeaKIUsX.

Knaccudukanus XUMHYECKUX peaKIUi 110 pa3IHYHBIM IPU3HAKAM: KOJIHIECTBY H COCTaBY
HCXOIHBIX U ITOJYYEHHBIX BELIECTB, U3MEHEHHUIO CTENEHEH OKHCIICHHS XUMUYECKHX JIEMEHTOB,
[IOMJIOMICHHIO U BBLIEICHHUIO JHEPTHH.

DJIEKTPOIUTEI U HENIEKTPOJIUTHL.

KaTHOHBI U aHHOHBL. DJIEKTPOJUTHYECKAs AUCCOLHALIMSA KHCIIOT, LIETIOYEH H CoNleH
(cpenHuXx).

Peaxuuu HOHHOro oOMeHa U YCJIO3Us UX OCYIIECTBICHHS.

OKHCIUTENBPHO-BOCCTAHOBHUTENIbHBIE peakii. OKHCIUTENb H BOCCTAHOBHUTEIIb

Meranabl. Hemeraaanl. OcHOBHBIE KJIACChl HEOPraHUYECKHX COeIHHEeHHH

OO61He XUMHYECKHe CBOMCTBA METAJLIIOB U HEMETAJIJIOB.

XHMUYECKHE CBOHCTBA HEMETAJIOB: BOJOPOJa, KHCIOPOa, FaJIOr€HOB, CEphl, a30Ta,
docdopa, yrnepona, KpeMHHS.

XUMHUYECKHE CBOMCTBA CIOXKHBIX BELIECTB: OKCHJIOB, OCHOBAHMH, KUCIIOT, COJICH.

TloydYeHne H XMMHUECKHE CBOHCTBA OKCHIOB (OCHOBHBIX, aM(OTEPHBIX, KHCIIOTHBIX)

[TonyueHHe ¥ XMMHYECKHE CBOMCTBA OCHOBaHHM. XHMHYECKHE CBOHCTBA aM(OTEPHBIX
THAPOKCHIOB amoMunus u xenesa (III).

[Tonyyenue, IPUMEHEHHE H XHMHUYECKHE CBOHCTBA KHUCIIOT.

[TonyyeHne ¥ XMUMHUYECKUE CBOHCTBA COTIEH.

[eHeTHYeCKast CBA3b MEX/Iy K/1acCaMH HEOPraHHYECKHX COEMMHEHHH.

MeTobl NO3HAHUS BelIeCTB M XHMHYECKHX fIBJIEHHH.
DKenepUMEHTAJbHbIE 0CHOBbI XMMHH
IpaBuna Ge3onacHoi paGoThl B MIKOJIBHOM nabopatopuu. JlaboparopHble Iocyaa v
o6opynosaunue. Paznenenne cMecelt ¥ 09MCTKA BEILECTB. [IpuroToBieHHe pacTBOPOB.
OnpeeneHyre XapaKTepa Cpe/ibl paCTBOPa KHCIOT [IeNn0Yeii ¢ MOMOLIbIO HHINKATOPOB.



KauecTBEHHBIE peaKiM¥ Ha HOHBI B pacTBOPE (XI0pHA-, CynbdaT-, KApOOHAT-HOHEI, HOH AMMOHHS).

ITonyyenue razoo0pasHbix BeiecTB. KauecTBeHHbIE peakiluy Ha ra3000pasHbie BELIECTBA
(KHCIOPO, BOAOPOJ, YIJICKUCIBIH ra3, aMMHaK).

[Tonyuenue 1 H3ydeHHE CBOHCTB N3yYEHHBIX KJIaCCOB HEOPraHAYECKHX BELIECTB.

I[TpoBenenue pacy€ToB Ha OCHOBE GOPMYI U yPAaBHEHUH PEAKIIUM.

BhIyKciieHHe MacCOBOH JOJIH XUMHUYECKOIr0 3JIEMEHTA B BEIIECTBE.

BrryuciieHre MacCoBOM J0JIH pacTBOPEHHOTO BEIECTBA B PACTBOPE.

BrIunciieHHe KOJIMYeCTBA BEIECTBA, MAacChl UM 00BbEMa BEIIECTBA 110 KOJIMYECTBY
BELECTBA, MACCe HIIM 0OBEMY OJTHOTO U3 PEarcHTOB MJIM IIPOJYKTOB PEAKIIHH.

XHuMHS H XKH3Hb
I[TpoGeMb! 6e30MacHOTO HCTIOIB30BaHMA BEIIECTB ¥ XMMHUYECKUX PEakiiil B IOBCEIHEBHOM
XKHU3HU.
XUMHYECKOE 3arpsi3HEHHE OKPY’KaroIIeH CPEeBl M €ro MOCIeACTBHUA.
UYenopek B MUPE BEHIECTB, MATEPUATIOB U XMMHYECKHX pEaKIui.

TemaTH4ecKoe VIAHHPOBAHHE

Tema KonuuectBo
YacoB
1. BemectBo 9
2. XuMuyeckas peakius 10
3. Metamisl. Hemeramnel. OcHOBHBIE KJIaCChl HEOPraHUYECKUX 8
COEOUHEHHH
4, MeToibl O3HAHMSA BEIIECTB H XUMHYECKHX SBJICHHH. 4
DKCIepHMEHTAIbHbIE OCHOBBI XHMHH
5. X¥IMHS 4 )KHA3Hb 3
Hroro: 34




KAJIEHJAPHO-TEMATHYECKOE IINTAHHPOBAHHUE
BHEYPOUYHBIX 3AHSTHH ««XUMHSI: ITIPOCTO O CJOKHOM»

(34 yaca- 1 yac B HeeJ1l0)

ypoka

Tema ypoka

Komnu-
4eCTBO
YacosB

Jlata npoBeneHus

IInau daxt

1. BemectBo — 9 4.

ATOMEBI M MOJIEKYJIbI. XuMHU4eCKuit aneMeHT. [IpocThie u
CJIOXKHBIE BELECTBA.

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

[Tepuonuyeckas cuctema JI.J1. Menneneesa. ['pynns! u
neproibl. Ou3uYecKui CMBICI TOPSIKOBOr0 HOMepa
XHMHYECKOTr0 3JIEMEHTA.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB B CBA3H C
nonoxenueM B [lepuonmueckoit cucteme /1.1. Menneneesa.

BanentHocth. CTeneHb OKUCIEHHS XHMHUYECKUX JIEMEHTOB.

Crpoenue BelecTBa. XMMHYECKHE CBA3H H KPUCTANTMYECKHE
PELIETKH.

NoHHas xuMHYeCcKast CBA3b.

KosanenTtHas (TIoJsipHas ¥ HENOJIAPHAs) XUMHYECKas CBSA3b.

O | 00| (=)}

Meranueckas XHMUYECKas CBI3b.

2. Xumuyeckasi peakuus — 10 4.

10

Knaccuduxauus XMMHYECKUX peakIii M0 pa3aTudHbIM
IpU3HAKAM: KOJIMYECTBY U COCTAaBY HCXOHBIX M MOJIYy4EHHBIX
BELIECTB, H3MEHEHHUIO CTEICHEH OKUCIIEHUS! XHMHYECKHX
37IEMEHTOB, NOTJIOIIECHHIO U BBIIEIECHIO 3HEPTHUH

11

XuMuyeckas peaklus. Y CI0BHUs U NIPU3HAKH IIPOTEKAHUSA
XMMHYECKUX peaKiuii.

12

Xumuyeckue ypaBHeHUs1. CoOXpaHeHHE MACCHI BEIECTB MPH
XMMHYECKHX PEaKIIUAX

13

DNEeKTPOJUTHI ¥ HEANEKTPONHThl. KaTHOHBI H aHHOHBI.
DIEKTPONMTHYECKAs TUCCOIHALIMS KUCIIOT, LIEIOYEH U COMeH
(cpenHux)

14

Peakuuu HOHHOro 0OMeHa H yCJIOBUS HX OCYIIECTBIEHHUSA

15

OKHCITHTEIBHO-BOCCTAHOBUTENIEHBIE PEAKLIHH. OKHCIHTEND U
BOCCTaAHOBHTEJIb

16

IIpasuna 6e30macHoi paboTHI B IIKOJIBHOM TA00PATOPHH.
JIaGoparopHast ocyzia ¥ 060pyOBaHHE.

17

PasneneHue cMeced M oOYHMcTKa BemecTB. IlpurorosieHue
pacTBOpPOB.

18

OnpezesieHye XapakTepa Cpelbl PaCTBOPa KHCIIOT U LIEIOUEH C
IOMOILIBIO HHAMKATOPOB. KadyecTBEeHHbIE PEAKLMH HA HOHBI B
pacTBope.

19

Tlonyuenue razoo0pasHbIX BemecTB. KauecTBEHHBIE PEaKIHH
Ha rasoobpasHble BelnecTsa (KHCIOPOJ, BOAOPOM, YIJIEKHCIBIA




] ra3, aMMHaK)

3. Metasuibl. Hemerasl, OCHOBHBIE KJIACChl HEOPraHMYeCKUX coeJHHeHHu — 8u.

20 Knaccubukanusi 1 HOMEHKJIaTypa HEOPraHUYECKHX BEIECTB. 1
21 B3auMoCBs3b pa3inMYHbIX KJIaCCOB HEOPraHHYECKHX BEIIECTB. 1
22 duszuyeckre ¥ XHUMHAYECKHE CBOHCTBA METAJIOB. 1
23 Duznueckue 1 XUMHYECKHE CBOMCTBA HEMETAIIOB. 1
24 XuUMHYECKHE CBOICTBA OKCHIOB. 1
25 XuMuuyeckue CBOHMCTBa OCHOBAHHUH, 1
26 XuAMHUYECKHE CBOUCTBA KHCIIOT. 1
27 XUMHYECKHE CBOMCTBA conei. 1

4. MeToabl MO3HAHHA BEMIECTB H XUMHYECKHX SIBJICHHI.
JKCnepUMEHTANbHbIE OCHOBbI XHMHHY - 4 4.

28 Pemenue 3KCnepUMEHTANBHBIX 3a1ad no TeMe «Hemetamisl 1
[V-VII rpynn ¥ uX coeTuHEHH
29 Pemenue 3KCrepUMEHTAIBHBIX 3a1a4 10 TeMe «MeTalbl ¥ ux 1
COETUHEHHS»
BhluncneHHe KOJIMYECTBAa BEIIECTBA, MAacChl WMIH 00BEMa 1
30 BELIECTBA II0 KOJMYECTBY BEIIECTBA, Macce HIH O0BEMY
OIIHOTO M3 PEareHTOB HJIM MIPOJYKTOB PEAKLMH.
1 BelunciieHHe MacCOBOM JIOJIM pPacTBOPEHHOIO BEIUECTBA B 1
3 pacTBOpe
5. XuMus H XKU3Hb. — 3 4.
YenoBeK B MHpE BELIECTB, MATEPHAJIOB H XMMHYECKHX 1
32 peaKiui.
XyUMHYecKoe 3arps3HEHHE OKpYXalolled Cpeibl H  €ro 1
33 nocnencteusa. IIpoGieMer  6e30MacHOrO  HCIIONIB30BAHHUS
BELIECTB H XUMHYECKHX PEaKIUil B IOBCEAHEBHOM KU3HH
34 [MosTOpenne u obodmEeHHE. 1




JIuteparypa

. OI'D-2024. XuMus: THIIOBBIE 9K3aMeHalMOHHBIE BapHaHTHl: 30 BapuaHTOB JIOPOHBEKHHB
B.H.

. Xumus. OI'D. Temaruvecku#l TpeHHHT. 3ajaHus 0a30BOro M MOBBILIEHHOTO YPOBHEH
cnoxuoctu. Jloponskus B.H.,2019

. Xumus. Bonsmoit cipaBoynuk. loponskus B.H.,2018

. Kysomenko H.E., Epemun B.B. Xumusa. TecTsl i IKOJIEHMKOB M MOCTYNAIOIIMX B
By35lL — M.: U3narenscTBO «OK3amen», 2017

. Xumus B Tecrax, 3amadax u ymnpaxHeHwsx. 8-9 xn. / O.C.I'abpuenss,
H.IT1.BockoGoitnukosa. — M.: [Ipoda, 2017

. Xomuenko II1., Xomuenko U.I. COopHHK 3a1a4 10 XMMHUH [UIA MMOCTYNAIOIIHX B BY3bI.
— M.: PUA «Hosas BonHa», 2018

DJIeKTPOHHBIE PecypChl:
1. http://himoge.rv/
2. http://www.fipi.ru/ (OTKpbITEIH OaHK 3a71aHHH)




