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[Mpumepnast pabouasi mporpamMmma IO XMMHH Ha yYpOBHE OCHOBHOTO
obmero oOpa3oBaHHMs COCTaBleHa Ha OCHOBe TpeOoBaHuii K
pe3yabTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHON IPOrpaMMBbl
OCHOBHOTO 00I1Iero o0pa3oBaHUs, MpeacTaBleHHBIX B DepeparbHOM
ro- CyAapCTBEHHOM 00pa3oBaTEIbHOM CTaHIAPTE OCHOBHOTO OOIIETo
o0pa3oBaHus, C Y4ETOM paclpeleiCHHBIX M0 KilaccaM MPOBEPSIEMbIX
TpeOOBaHUH K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOMN
OporpaMMbl  OCHOBHOTO  OOIIEro oOpa3oBaHHsI H  JJIEMEHTOB
COJICp KaHUs, TPEIICTABICHHBIX B YHHUBEPCATHLHOM KOJIU(PHUKATOPE 11O
XMMHHU, a TaKkxke Ha OcHOBe [IpuMepHO# mporpaMMbl BOCIUTAHHS
00yJaromuXxcsi Py MOTYICHHH OCHOBHOTO OOIIETr0 0Opa3oBaHUS U C
yuérom KoHuenuuu npenoaaBanust yaueOGHOro rnpeamera

«Xumusg» B o0Opa3oBaTelbHBIX  OpraHumsauusx  Poccuiickoit
Qenepanun, pealM3ylOIIMX  OCHOBHBIE  00I€00pa3oBaTebHbIC
nporpammsl (yTB. Pemennem Komnerun Munnpocsemienust Poccun,
nporokoi ot 03 .12 .2019 N [1K-48H) .

I[TOACHUTEJIBHA A 3AIINCKA

CornacHO cBoeMy Ha3HAUEHHUIO MpUMeEpHas padouas mporpamma
SBIIIETCS OPUEHTHUPOM JJIsi COCTaBIEHUS paboO4YMX aBTOPCKUX TMpO-
rpaMM: oOHa [aéT TMpeAcTaBlIeHHEe O LelsIX, oO0Iiel cTpaTeruu
oOy4eHHsI, BOCHHUTAHUS M Pa3BUTHUA OOYYAIONIUXCS CPEICTBAMH
yueOHOro mpeaMera «XHUMHs»); YCTaHaBIMBAaeT 00s3aTelbHOE
MpeIMETHOE CO- JepKaHHe, IPEeTyCMaTPUBAET paclpeiesieHue ero mno
KJlaccaM U CTPYKTypHUpOBaHHE €ro o paszfeilaM U TeMaM Kypca,
OmnpenensieT KOJWYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKHU
coliepkaHusl; NaéT MPUMEpPHOE paclpeneieHre y4eOHBIX YacoB IO
TEMAaTUYECKUM pazlieflaM Kypca U PEKOMEHAYeMYyIo (IIPUMEPHYIO)
MOCJIEIOBATEIbHOCTh MX HU3Y4YEHUS C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTMKU y4eOHOI0 Mpoliecca, BO3PACTHBIX



0COOCHHOCTEH OOYYAIOIIMXCSI; ONMPEaesieT BO3MOKHOCTH IpeaMeTa
Uil peajM3alui TPeOOBaHMM K pe3ysibTaraM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNpbHOM TPOrpaMMbl  Ha ypPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a TaKKe TPeOOBAHUIN K pe3ylbTaTaM OOYYEeHUS XUMHHU
Ha ypOBHE LeJIel M3YyYeHUs Mpel- METa U OCHOBHBIX BHJIOB yueOHO-
MO3HABATEIbHONW JESATENbHOCTH/ YYeOHBIX JCHCTBUIl ydYeHHKA 10
OCBOCHHIO YU4eOHOI'O COIEPIKAHNUS .

OBIIASA XAPAKTEPUCTUKA YUYEBHOI'O IIPEJIMETA
«XHUMMUS»

Bxunag yuebHoro npenmMera «XUMHUsS» B JOCTHKEHUE LIE€1€H OCHOBHOTO
obmero  oOpa3zoBaHusi OOYCJIOBIIEH BO MHOTOM  3HAUYCHUEM
XMMHMYECKOM HAayKH B II03HAHHUU 3aKOHOB IPUPOJBI, B Pa3BUTUU
IPOM3BOJUTENBHBIX CHJ OOLIeCTBA M CO3JaHUU HOBOM  0a3bl
MaTEpUAIBbHOU KYJIbTYPHI .

XUMHsI KaK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHUIIA
CBOE BIIMSIHHE Ha BCE 0OJIACTH YEJIOBEUECKOTO CYIIECTBOBAHMS, 3a/4ala
HOBOE€ BUJICHHE MHUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM MUPOBOM
KYJIbTYpPbI, HEOOXOIMMBIM YCIIOBUEM KM3HU OOIIECTBA: 3HAHUE XUMUHU
CIIY’)KUT OCHOBOH 1Jisi ()OPMHUPOBAHMSI MUPOBO33PEHHS UEJIOBEKA, €O
MPEJCTABICHUA O MaTE€pUATIbHOM €IMHCTBE MHpPa; BAXKHYIO pOJb
HATPArOT dbopMupyembie XUMHUEH MPEACTABIICHUS 0
B3aMMOIIPEBPALICHUAX SHCPIUU U 00 SBOJIIOIIMH BEHICCTB B ITPHUPOIC,
COBpEeMEHHAasi XMMUS HalpaBJIeHAa Ha pelIeHHE TI00aNTbHBIX MpoOiieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, YHEPIETUUYECKOM,
MUILEBON b3 JKOJIOTHYECKOU 0€e30MacHOCTH, npoliiem
3paBOOXPAaHECHUS

B ycnoBusix Bo3pacTaroliero 3Ha4eHHWs XHMUHU B JKU3HU OOIIECTBa
CYIIECTBEHHO MOBBICHIIACH POJIb XUMHUYECKOTO 00pazoBaHus. B mnane
COLIMAJIM3ALMN OHO SIBJISIETCS OJHUM W3 YCIOBUH (HOpMUPOBAHUA
MHTEJUIEKTA JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHA.



CoBpeMEHHOMY 4E€JIOBEKY XHWMHUYECKHE 3HAHMS HEOOXOAMMBI IJis
npuoOpeTeHus: OOLIEKYIBTYPHOTO YPOBHS, HO3BOJISIOIIETO YBEPEHHO
TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBaTh B MHOTOOOPa3HOM
KHU3HHU OOIIECTBA, JAJISi OCO3HAHUS BAXHOCTH Pa3yMHOI'O OT- HOLICHHUS
K CBOEMY 3JI0POBBIO U 3J0POBBIO APYIHX, K OKPYXKarOLEN PUPOJTHON
cpezae, Ajs TPaMOTHOIO MOBEACHUS IPU HMCIOJIb30BAHUM Pa3IMYHbIX
MaTepHaloB U XUMUYECKUX BELIECTB B IOBCEAHEBHOM KU3HMU.

Xumudeckoe 00pa3oBaHUE B OCHOBHOMH IIKOJIE SIBJISIETCS 0a30BBIM 10
OTHOIIIEHHIO K CHCTEME OOIIero XMMUIECKOro obpazoBanus. [loaTomy
Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaM3yeT MPUCYIIHE 00IeMy
XMMHYECKOMY  OOpa30BaHMIO  KIIOYEBBIC  IIEHHOCTH, KOTOpBIC
OTPaXKalOT TOCYJapCTBEHHBIC, OOIIECTBEHHbIC W HHIMBHIyaIbHBIC
HOTPEOHOCTH . DTUM ONpEACNSIeTCS CYIHOCTh OOIICH CTpaTreruu
Oo0y4YeHHsI, BOCHHTAHHS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU
y4e0HOTO mpeaMeTa «XHuMHESI.

N3yuyenune npeamera: 1) cmocoOCTByeT pealn3allMd BO3MOXKHOCTEH
ISl CAMOPAa3BHUTHUS M (POPMUPOBAHUS KYJIBTYpPhI JTHYHOCTH, €€ 00IIeH 1
(YHKIIMOHATIBHOW TPaMOTHOCTH; 2) BHOCHUT BKJaJl B (POPMHUPOBAHUE
MBIIUIEHUS] U TBOPUYECKUX CIIOCOOHOCTEW MOJPOCTKOB, HAaBHIKOB X
CaMOCTOSITENIbHOW Y4eOHOW J1eATEeNIbHOCTH, AHKCIEPUMEHTANbHBIX H
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IOBCEIHEBHOU
KHU3HH, TaK U B TPOPECCUOHATIBHOM J1eATeIbHOCTH;

3) 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBaeT
OCHOBBI 1E€JIOCTHOTO B3IJISIa HAa €IMHCTBO MPHUPOJLI U YEJIOBEKa,
SIBJISIETCS OTBETCTBEHHBIM 3Tanom B (hopMupoBaHUH
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH TOJPOCTKOB; 4) cmocoOCTByeT
(hOpPMHUPOBAHHIO TIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TMPHUPOAE, K UYEIOBEKy, BHOCHT CBOM BKIaJ B
HKOJIOTMYECKOE 00pa30BaHKE MIKOJILHUKOB.



Ha3BanHble HampaBiaeHus B OOyYEeHMHM XUMHHM OO€CIEeYMBAIOTCA
crenuuKoi coaep)aHUs TPEIMETa, KOTOPBIM SIBISETCS MeHaroru-
YEeCKH aJaNTHPOBAHHBIM OTpaK€HHEM O0a30BOM HAayKu XHMUU Ha
ONpeeIEHHOM dTarle €€ pa3BUTHS.

Kypc XxumMum OCHOBHOM IIKOJBI OpPUEHTUPOBAH HA OCBOECHUE
O0y4aroIMMHUCST OCHOB HEOPraHWYECKOM XUMHHM ¥ HEKOTOPBIX
MOHATHUH U CBEIEHUH 00 OTJCIBHBIX 00BbEKTAaX OPraHUYECKON XUMUH.

Crpykrypa coiepxaHusi mpeaMera chopMHpOBaHA Ha OCHOBE
CHUCTEMHOTO MOAX0/a K ero uzydeHuto. Copepkanue CKJIaIbIBaeTCs U3
CHCTEMBI TIOHATHH O XMMHYECKOM BJIEMEHTE W BEIICCTBE M CHCTEMEI
MOHATUNA O XUMHUYECKOM peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHLUITY IOCIEI0BATEIBHOIO PAa3BUTHS 3HAHUUI
Ha OCHOBE TEOPETUUYECKHUX MPEACTABICHUI PAa3HOIO YPOBHS: aTOMHO -
MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHMSI, YPOBHS
[Tepuonnueckoro 3akona JI. MI. MenneneeBa kak OCHOBHOTO 3aKOHA
XMMHHM, VYYEHMSI O CTPOCHMM aroMa W XHUMHUYECKOW CBSI3H,
MPEACTABICHUN 00 AJIEKTPOJUTUYECCKON IUCCOLMAIMKN BEIIECTB B
pactBopa. Teopernueckne 3HAHWS PAcCMaTPUBAIOTCS HA OCHOBE
SMITUPUYECKUA TIOTYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCIIE0BATENHHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIMOJHAS (QYHKIIUU
OO0BSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS I BO3MOKHOCTEN
MPAKTUYECKOTO TPUMEHEHUS U MOJYYEHUS N3y4aeMbIX BELIECTB.

Takas OpraHu3alus coJiepKaHus Kypca CHOCOOCTBYET
MPEACTABICHUI0 XUMUUYECKOW COCTABIIAIOIIEH HAyYHOU KapTHUHBI MUPa
B JIoTMKe €€ cucTeMHOW mpuponsl. Tem cambiM oOecmeunBaeTcs
BO3MOXXHOCTh  (OPMHUPOBaHUSI y OOYYAIOIMIUXCS  [IEHHOCTHOTO
OTHOIICHHA K HAYYHOMY 3HAHWIO W MCTOAaM IIO3HAHUA B HAYKC.
Baxxno Takke 3a- METHUTh, UYTO OCBOCHHUE COJEpXKaHUSA Kypca
MPOMCXOJUT C MPUBJICYCHHEM 3HAHUU U3 paHee M3YyYEHHBIX KYpCOB:
«OKpyx)aromui Mup,



HEJN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMWS»

K HanpasieHuio NEpBOCTENEHHOM 3HAYMMOCTH IpU peaM3aluu
oOpa3oBarenbHbIX (QyHKUUNA mpeamera «XUMHS» TPAAUIMOHHO OT-
HOCAT ()OPMUPOBAHNE 3HAHUI OCHOB XMMUYECKOW HayKU Kak o0yactu
COBPEMEHHOIO  €CTECTBO3HAHMS, IPAKTUYECKOW  JIEATEIbHOCTH
YEJIOBEKAa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3ajaya
IpeIMeTa COCTOUT B (POPMHUPOBAHUYU CHCTEMBI XUMUICCKUX 3HAHUA —
BOKHEUIINX  (AKTOB, TOHATHUH, 3aKOHOB U  TEOPETUYECKUX
MOJIO)KEHUH, JIOCTYIHBIX 00001IeHI I MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HAYKW, 3HAHUKA O HAYYHBIX METOJAX M3Yy4ECHUs
BEUIECTB W XHUMHUYECKUX pEaKIHMi, a Takke B (opMHpOBaHUH U
pa3BUTUM YMEHUH M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C
IUTAHUPOBaHUEM, HAONIOJIGHHEM U TMPOBEACHUEM XUMHYECKOIO
AKCIIEPUMEHTa, COONIOJIECHUEM TMpaBHJl 0€30MacHOro OoOpalieHust ¢
BEIIECTBAMM B I10- BCEIHEBHOMW KU3HU .

Hapsiny ¢ 3TuM nenu n3ydeHusl IpeaMeTa B IporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAaHbI € YY€TOM HOBBIX IPHOPUTETOB B CHUCTEME
OCHOBHOTO o0rmiero oOpaszoBanusi. CeromHss B oOpa3oBaHHH 0C000
3HAYUMOM MPHU3HAETCS HANpPaABICHHOCTh OOy4YeHUs Ha pa3BUTHE U
camMOpa3BUTHE JUYHOCTH, (OpMUpOBaHHE €€ MHTEIeKTa U o0Ien
KynbTypbl. OOydeHHEe YMEHHMIO YYUThCS M MPOJOJDKATh CBOE
o0pa3oBaHMe CAMOCTOSITEIbHO CTAHOBHUTCS OJHOM M3 BaKHEHIIMX
(byHKUIMN y49eOHBIX IPEIMETOB .

B cBf3M Cc 3TMM npM M3y4eHMHM IIpeAMETa B OCHOBHOM ILKOJIE
JOMUHHpYIOIIee 3HaYeHHEe TPUOOpeN Takue e , KaK:

e (QopmMupoBaHHWE HMHTEIUIEKTYaTbHO PAa3BUTOM  JTUYHOCTH,
rOTOBOM K camM000pa3oBaHuIo, COTPYIHHUYECTBY,



CaMOCTOSITEIBHOMY  TPUHATHIO  PEIIEHWH,  CIIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBUSM KU3HHU;

® HaNpaBJICHHOCTh OOYyUYEHUS HA CUCTEMaTHYeCcKoe MPUOOIICHNE
yUanmxcs K CaMOCTOSITENTbHOM MO3HABATEIIbHON
NEeSTENIbHOCTH, HAYYHBIM METOAaM MO3HaHUs, (POPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

e o0ecreyeHUE YCIOBHMA, CIIOCOOCTBYIOIIUX MPHUOOPETCHHUIO
OoOy4JalIMMHUCS  ONbITa  Pa3HOOOpa3HONl  JESITeNbHOCTH,
MO3HAHUS U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMI), HMEIOLUX YHUBEPCAJIbHOE 3HAYCHUE s
Pa3IMYHbBIX BUJIOB JI€ATEIbHOCTH;

e (QopmupoBaHHUE YMEHUH OOBICHATH U OICHUBATH SIBJICHUS
OKpYXXaloIllero MHUpa Ha OCHOBaHMM 3HAaHUM U OIbITA,
MOJIYYCHHBIX MIPH U3YYCHUH XUMHH;

e (QopmupoBanue y  0OyYamOIIMUXCS  TyMaHHUCTHYECKHX
OTHOIIICHUW, TTOHUMAaHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS
BBIPAOOTKH DKOJOTHYECKH 11€J1IeCO00pPa3HOr0 TIOBEACHUS B
OBITY U TPYAOBOH IEATEIBHOCTU B LEISIX COXPAHEHUS CBOETO
310POBBS U OKPYXKar0- EH IPUPOJHON CpEebl;

® pa3BUTHE MOTHBAllUM K OOY4YEHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O U CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS
0011eYeI0BEYECKUX [EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BbIOOPY MpOQUII U HANIPABIEHHOCTH JaJIbHEHIIEro o0yueHus

MECTO YYEBHOI'O ITPEIMETA «XUMUS» B YHEBHOM
IIJIAHE

B cucreme ob6mero obpazoBanus «XHUMHS» MpHU3HAHA 00S3aTEIbHBIM
Y4EOHBIM TIPEJMETOM, KOTOPBI BXOAWUT B COCTaB MPEIMETHOM
obmacti «EcTeCTBeHHO-HAYYHBIE TPEIMETHD



Y4eOHBIM MIaHOM Ha €€ M3y4YeHHe OTBeACHO 136 y4eOHBIX YacoB —
1o 2 4 B HEZACIO B 8 U 9 K1accaXx COOTBETCTBEHHO .

JUis KakJIoro kiacca IpeAyCMOTPEHO pe3epBHOE ydueOHOE Bpems,
KOTOPOE€ MOJKET ObITh UCIOJIB30BAHO YYACTHUKAMHU 00pa30BaTEIbHOIO
mporecca B Hensx (opMHpOBaHWS BApUATUBHOW COCTaBIISIO- IIEH
COZiep)KaHUsl KOHKPETHOH paboueit mnporpammel . llpu sTom
oOs3aTenpHas  (MHBapUAaHTHAs) YacThb COJACPXKAHHUA  IIpEAMETa,
YCTAaHOBJICHHas INpUMEpHOW pabouel MporpaMMoi, U BpeMs,
OTBOJIUMOE Ha €€ U3y4eHUe, TOJKHBI ObITh COXPAHEHbI IOJIHOCTHIO .

B crpykrype npumepHoil paboueil mporpaMMbl Hapsiily C IOSICHH-
TEJIbHOM 3alMCKOM BBIJICJICHBI CIEAYIOLINE Pa3AeIbl:

® IUIAaHHPYEMbI€ pPE3yJIbTaThl OCBOCHHUS Y4eOHOTo mpeamera
«XUMHSD» — JTUYHOCTHBIC, METANPEIMETHBIC, TPEAMETHBIC;

e colepxaHue y4yeOHOro mpenmera «XHMHUS» IO TOJaM
o0Oy4deHus;

e [pPUMEPHOE TEMATHYECKOE IUIAHUPOBAaHHWE, B KOTOPOM
JETATM3UPOBAHO COJCPKAHUE KAXKIOW KOHKPETHOW TEMBI,
yKa3aHbl KOJMYECTBO YacOB, OTBOJUMBIX Ha €€ WU3yueHHE, U
OCHOBHBIE  BHIbl  y4eOHOW  JICATEIILHOCTH  YYCHUKA,
dopMupyeMble TIPU HM3YYECHUU TEMbI, MPHUBEIEH MEPECYCHD
}ICMOHCTpaHHﬁ, BBITIOJIHACMBIX YUUTEIIEM, )51 MEPCUCHDb
PEKOMEHAYEMBIX Ha60paTOpHI)IX OIIBITOB M IMPAKTUYCCKUX
paboT, BBITIOJHIEMBIX yUalTUMUCS .

COILEPKAHHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

8 KJIACC

HepBOHa‘IaHBHBIe XUMHUYCCKUEC ITOHATHUA



[Ipenmer xumuu. Posib XMMUM B KU3HU 4eloBeKa. Tena u BeliecTsa.
@du3nyeckue CBONCTBAa BELIECTB. ArpEraTHOE COCTOSHUE BEIECTB.
[lonsitue 0 MeTojgax MO3HAHUS B XMUMHUU. XUMHUS B CHUCTEME HAYK.
UucTsie BemecTBa u cMecu. CriocoObl pa3/iesieHus: CMeCeu.

ATOMEHI U MOJICKYJIBI. XuMuyeckue 3j1eMeHThl. CHUMBOIBI XUMHUYECKHUX
251eMeHTOB . IIpocTeie U ciio)kHbIE BelecTBa. ATOMHO -MOJIEKYJISIPHOE
y4ECHHUE.

Xumuueckass — popmyrna.  BaJeHTHOCTP  aTOMOB  XHMHYECKHUX
9JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHOCUTEIbHAsS
aToMHass Macca. OTHocuTenbHash MOJEKYJsipHas Macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHECHHH.

du3ndyecKkue W XUMHYECKUE SIBJICHUS. XHWMHUYSCKas PEaKIus u e€
MpU3HAKA. 3aKOH COXPAHCHHS MAaCChl BEMIECTB. XHMHUYECKUC
ypaBHeHHs. Kiaccudukanmus XWMHYECKUX PEaKIUi (COeTUHEHHS,
pa3noKeHus, 3aMeIleHus, OOMEHa).

XHAMHMYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYIOM, C
npaBwiaMud paboTel B Jabopatopuu W npuéMamMu oOpalleHus ¢
na0opaTOpHBIM 000pYy/IOBaHWEM; M3Y4YEHHE M ONUCaHHe (U3NYECKUX
CBOHCTB  0Opa3llOB  HEOPraHMYECKUX  BEIIECTB;  HaAOIIOAEHUE
¢u3nyeckux (IUIaBIeHHE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYNKe, KUIMEHHE M KOHJEHCAllUs BOJbl) M XUMHUECKUX (TOpeHHe
CBEYM, MPOKAINBAHME METHOM MPOBOJIOKH, B3aUMOJEWUCTBHE Meja C
KHCIIOTON) SIBIIEHUH, HAOIIOZIeHHE U OMMCAaHKe MPU3HAKOB MTPOTEKAHUS
XUMHUYECKHUX peakiuil (pazokeHue caxapa, B3auMOJEHCTBUE CEpHOU
KHC- JIOTHI C XJIOpHA0M Oapus, paznoxkenue ruapokcuaa meau(Il) npu
HarpeBaHuu, B3auUMOJEICTBHE kene3a ¢ pacTBopoMm coiu Meau(Il));
W3- yueHHe CIOCOOOB pa3JielieHusi cMecei (¢ MOMOIIbI0 MarHura,
¢wibTpoBaHNe, BbIIApUBAHHE, JUCTWULALMSA, XpoMaTorpadus),
MIPOBE/ICHUE OYHMCTKHA MOBAPEHHOM coyin; HaAOJIOJEHUE M ONMMCAaHHE



pe3yabTaTOB  IPOBEAEHUS  ONbITa, WUIIOCTPUPYIOLIETO  3aKOH
COXPAHEHHUS MAcChl; CO3JaHue MOJEIEN MOJIEKYJI (I1apOCTEP/KHEBBIX) .

Baxuneimue MNPpEACTAaBUTCIN HCOPraHMYCCKNX BCIICCTB

Boznyx — cmech razo. CocrtaB Bo3ayxa. Kucinopog — snemeHT u
mpocToe BellecTBo. Haxoxienue kuciopoa B npupojae, Gpuznyeckue
U XMMHYecKue cBoiicTBa (peakuuu ropenus) . Oxcuasl. [Ipumenenue
kucnopona. CrocoObl TONydeHUs KUCIOpoJa B JabopaTopuul U
npoMmsblnieHHocTu.  Kpyrosopor kuciopona B npupone. O30H —
AIUIOTPOIHAS MOTUPHUKAIHS KHUCIOPOAA.

TerumoBoit  3pdekT XUMHUYECKOW peakuud, TEPMOXUMHUYECKHE
YpaBHCHUS, 3K30- U OHAOTCPMHUYCCKUC PCAKIIUU. TommuBo: Yrojb u
METaH. 3arps3HEHHE BO3/yXa, YCWICHHWE TMapHUKOBOTO J(deKTa,
paspylIeHHe 030HOBOTO CIIOS

Bonopox — anemeHnT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B
npuposae, ¢GU3NYECKUEe M XUMHUYECKHE CBOWCTBA, IpPUMEHEHHE,
criocoOb! noay4yeHus. Kucinotsl u conu.

KonnuectBo BemectBa. Monb. MosnsipHas macca. 3akoH ABOraJipo.
MosnsipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputenb. PacTBOpBI.
HacellienHbsie 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOPUMOCTD BEIIECTB
B Boze.l MaccoBas [1ons BemecTBa B pacTBOpe. XHUMHYECKUE
cBoicTBa Boabl. OcHOBaHMUsA. Posb pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojbl B Npupoje. 3arpsi3HEHUE MPHU- POIHBIX
BOJl . OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJI.

Knaccudukamms HEOPTaHUYECKUX COCIUHEHUN. OKcubL.
Knaccudukanmst okcumoB: coseodpasyroiire (OCHOBHBIE, KUCIOTHBIC,
ampoTepHble) © HecoyieoOpasyromme. HomeHkmarypa OKCHIOB



(MexxayHaponHass UM TpuUBUanbHas). DuU3MYECKHEe U XHUMHUYECKHE
cBoKcTBa OKCHIOB. [losryueHrne okcuaoB.

OcnoBanus. Knaccudukanus ocHoBaHUi: MIENOYN U HEPACTBOPUMBIE
ocHOBaHus. HomeHnknaTypa  ocHOBaHMIl  (MeXIyHapoaHas U
TpuBHaJIbHAs). DU3MUECKHME M XUMHUYECKHE CBOMCTBA OCHOBAHHM.
[Tonydyenue oCHOBaHUA.

Kucnorel.  Knaccubukamuss  kucinor.  Homenknmatypa — KuCIOT
(MexxnmyHaponHas U TpuBHalbHas). DU3MYECKHE U XUMHUYECKHE
cBoMcTBa KucioT. Psan aktuBHOCcTH MeTamioB H. H . bekxerosa . Ilo-
Jy4EHUE KUCIIOT.

Comu . Homenknarypa coseill (MeXayHapoAHas W TpUBHAJIbHAs) .
dusnyeckne W XUMHUYECKHE CBoiicTBa coseld . [lomydenue coneit .
['eHeTHuecKas CBsI3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COCTUHEHUH .

XHAMHMYECKUH SKCIIEPUMEHT: Ka4€CTBEHHOE ONPENEICHUE COJIEPHKAHUS
KHUCJIOPOAa B BO3JyXe; IOJIy4yeHHE, cOOMpaHue, paclo3HaBaHUE U
U3yuyeHHe CBOWCTB KHUCIIOpOJa; HAONIOJIeHHEe B3aUMOJCHCTBUSA
BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HMKHOBEHHS U MpPEKpalCHHS
ropenus (moskapa); 03HaKOMJICHHE ¢ 00pa3liaMy OKCHUIIOB M ONMHMCAHUE
UX CBOWCTB; MOJy4eHHE, COOMpaHWe, PACIO3HABAHUE M HU3yYCHHE
CBOMWCTB BOJIOpOJa (FOpeHHE); B3aUMOJICHCTBHE BOJOPOJAa C OKCHIOM
meau(Il) (Bo3mMokHO MCTOIB30BaHNE BUIEOMATEPUAJIOB); HaOII0I€HNE
0o0pa3lloB  BELIECTB  KOJMYECTBOM |  MOIb;  HCCIElIOBaHHE
0CcOOEHHOCTEH PacTBOPEHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTHIO;
NPUTOTOBIIEHHE PACTBOPOB C ONpPEIENEHHOH MaccoBOM Joien
pPacTBOPEHHOIO BEIIECTBA; B3aWMOJIEHCTBHE BOABI C MeTalIaMH
(HaTpuem U KaJIbIIHEM) (BO3MOXKHO UCTIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); OINpPEAEICHNE DPACTBOPOB KHUCIOT M IIENIOUeH C
MOMOIIBI0 MHAMKATOPOB; MCCIEIOBaHUE OOpPa3lloB HEOPraHMYECKUX
BEIIECTB pa3- JIMYHBIX KJIACCOB; HAOJNIOJICHHME W3MEHEHUS OKpPaCKU



WHIVKAaTOPOB B  pacTBOpax KHUCIOT M  INEJIOYeH; HU3y4eHHe
B3aumojeiicTBus okcu- aa meau(ll) ¢ pactBopoM cepHON KHUCIOTHI,
KMCJIIOT € MeETaulaMM, peaklud HeUTpalh3aluu; IOJIy4eHUe
HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHUE OJJHOTO METallla APYTUM U3
pacTBopa COJM; PELICHHE OSKCIEPUMEHTANBHBIX 3a4ad II0 TeMe
«BakHelnme K1accel HEOPraHUYECKUX COCIUHEHUI .

Iepuonnuecknii 3akon u Ilepuonnyeckasi cucreMa XMMHYECKHX
37eMeHTOB JI. U. MenneneeBa. CTpoeHHe aTOMOB.

Xnumudeckas cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC pe€aKnuu

[lepBbie MOMBITKH KJIacCU(UKAIIMA XUMUYECKHUX AJIeMEHTOB . [loHaTHe
O TpyHnmax CXOAHBIX 3JEMEHTOB (IEJIOYHBIE U MIEIIOYHO3EMEIIbHbIC
METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl) . DJIIEMEHTHI, KOTOPbIE 00pa3yIoT
aM(pOTepHBIC OKCUJIBI ¥ TUIPOKCHUJIHI .

Ilepuognueckuii 3akoH . Ilepumonmyeckas cucreMa XUMHUYECKHX
anementoB J[ . WM . Mengeneea . KoporkonepuonHas wu
mnHHOTIepuoAHas Gopmel [lepuoanueckoil CUCTEMBI XUMUYECKHUX
anemenToB [ . 1 . Menneneesa . Ilepuonbl u rpynnsl . Pusndeckuit
CMBEICIT I10- PAJAKOBOI0O HOMECpPA, HOMEPOB IIEPUOJa U I'PYIIIILI 3JICMCHTA

Crpoenue atomoB . CocTaB aTOMHBIX saep . M30Tonsl . DNEKTPOHBI .
CtpoeHue 3IEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKHUX
aneMeHtoB Ilepuonnueckont cucremsl I . W . MeHnneneeBa
XapakTepuCcTUKa XMMHUYECKOTO JJEMEHTAa IO €ro IOJOKEHHUIO B
[Tepuoanue-ckoit cucreme /[ . 1. Menneneesa .

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XHMMMUYECKHX 3Jie-
MEHTOB, METAJUIMYECKUX M HEMETA/UIMYECKUX CBOMCTB IO IpyIIaM U
nepuogam . 3HaueHue Ilepuoguueckoro 3akoHa u Ilepuogmueckoit



CHCTEMBbl XMMUYECKUX JIEMEHTOB Ul Pa3BUTHS HAYKU U NMPAKTUKH . [
. . MenpeneeB — y4€HbIN U IPakIaHMH .

Xumuyeckass cBsizb. KoBajeHTHas (HOJsipHAasT W HEMOJIsIpHast)
CBSI3b . DIIEKTPOOTPUIIATEIHLHOCTh XUMUYECKUX 3JIeMeHTOB . MoHHas
CBSI3b .

CreneHb OKHCJICHUS. OKHUCINTEIIFHO-BOCCTAHOBUTEIIbHEIC
pcaKuuu . Hpoueccm OKHCJICHHS M BOCCTAHOBJICHHSA . OKUCIUTEIHN U
BOCCTAaHOBHUTCIIH .

XUMUYECKUH IKCIIEPUMEHT: H3y4eHHe 00pa3IoB BEUIECTB METal- JIOB
U HEMETaJUIOB; B3aMMOJCWCTBHE THAPOKCHAA LIMHKA C PAaCTBOPaMU
KHCJIOT M IIEJOYEeH; TPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIHNX
IMPpUMEPLI  OKHCJIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKIII/H\/JI (FOpeHI/Ie,
pPEeaKIK Pa3I0KEHUs, COCTUHECHHUS) .

MexnpeamerHblie CBA3U

Peanuzamnus MeXnpeIMETHBIX CBSI3€M MpU H3YyYEHUHU XUMUU B §
KJIacCe  OCYIIECTBISIETCS 4Yepe3  HCIONb30BaHME Kak  OOIIMX
€CTECTBEHHO-HAY4YHBbIX IIOHATHM, TaK W TIOHATUH, SBISIOLIUXCA
CUCTEMHBIMU JUISl OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIIA .

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: HAy4YHBIM (akT, THIIOTE3a,
TEOpHs, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(uKaius, MepUoOIUIHOCTD,
HaOII0JIeHNE, SKCIEPUMEHT, MOJICTUPOBAHUE, W3MEPEHHE, MOJIETb,
SIBJICHUE .

®duszuka: mMaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HY- KIIU],
W30TOMbI, PaJINOAKTUBHOCTb, MOJEKYJa, SJIEKTPUUECKUN 3a- psij,
BELIECTBO, TeJl0, OOBEM, arperarHoe COCTOSHHME BEIECTBa, ras3,



(¢u3nyYecKre BEIWYMHBI, CIUHUIBI H3MEPEHHUS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE .

buonorus: ¢porocuntes, npxanue, ouocdepa .

I'eorpadus: armocdepa, rugpocdepa, MUHEpANIbl, TOPHBIE MOPOJBI,
T0JIE3HbIE UCKOTIaeMbl€, TOTIIMBO, BOJHBIE PECYPCHI .

INJIAHUPYEMBIE PE3YJbTATHBI OCBOEHU
YUYEBHOI'O INIPEJMETA «XUMMUMSl» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyeHnne XMMuM B OCHOBHOW IIKOJIE HANPABJICHO HA
JIOCTHIKEHHE O00yJarOIITMUCS JIMYHOCTHBIX,
METaINpeAMETHBIX W TMPEIMETHBIX PEe3yJbTaTOB OCBOCHUS
y4eOHOTO TIpe/IMEeTa .

JINYHOCTHBIE Pe3yJIbTaThI

JIMYHOCTHBIC  pe3yJbTaThl OCBOCHHUS  IIPOTrPAMMBI
OCHOBHOTO 00IIIero 00pa30BaHUs JIOCTUTAIOTCS B XOJIE
00y4yeHHs] XMMHUHU B €IMHCTBE Y4EOHON M BOCIHTATCIHHOM
nestenbHocTH  OpraHu3alid B CO-  OTBETCTBHU  C
TPAJIUIIUOHHBIMH ~ POCCHHCKUMH  COIMOKYJIbTYPHBIMA U
JTYXOBHO-HPABCTBCHHBIMH  IIEHHOCTSMH, TPUHATHIMA B
oOImiecTBe TpaBWJIaMH W HOPMaMd  TIOBEACHUS U
CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HAHUS, CAMOPa3BUTHS U
coIMaIn3ay o0yJaromuxcs .

JInuHocTHBIE pe3ynbTaThI OTpaXKaroT
c(hOpMHPOBAHHOCTH, B TOM YHCJIC B YaCTH:

[TaTprHoTHYECKOro BOCIIMTAHMS

1) IIEHHOCTHOTO OTHOIIEGHUS K OTEUYECTBEHHOMY
KyJIbTYpHOMY, HWCTOPHYECKOMY W HAyYHOMY HACIEIUIO,
MOHMMAHUS 3HAYCHUS XH- MHUYECKOW HAyKH B JKH3HH
COBPEMEHHOTO o0111eCTBa, CITOCOOHOCTH BJIAJCTh



JO0CTOBEpHOIN HMH(pOpMaLeld O MEePeIOBbIX TOCTHKEHUSIX U
OTKPBITUSIX ~ MHUPOBOM M OTEYECTBEHHOW  XHMWH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MUpa 1 00IIeCTBa,;

I'pasicoancrkozo eocnumanus

2) NPEACTABICHUS O COLMAIbHBIX HOpPMax Hu
NpaBWJIaX MEXJINY- HOCTHBIX OTHOILIEHWI B KOJUIEKTHUBE,
KOMMYHUKATUBHOM KOMIIe- TEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-UCCIIENOBATENbCKOW, TBOPYECKON U
ApYruX BUJAX JEATEIbHOCTH, TOTOBHOCTM K pa3HO-
0o0pa3HOM COBMECTHOM JE€ATEIbHOCTH IPU BBINOJIHEHUU
y4eOHBIX, MI03HABATEbHBIX 3ajady, BBITIOJIHEHUH
XUMUYECKUX OKCHEPUMEH- TOB, CO3JaHUU  YYEOHBIX
MIPOEKTOB, CTPEMJIEHMS K B3aUMOIIOHMMa- HHUIO U
B3aMMOIIOMOLIM B IpPOLECCe ITOM yuyeOHOW NesATENbHOCTH;
ro- TOBHOCTH OLIEHUBATH CBOE MTOBEJICHNE U NTOCTYIIKH CBOMX
TOBapHIIE C MO3ULMN HPABCTBEHHBIX W IPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEICTBUNA OCTYIKOB;

[]ennocmu nayunoeo nosnanus

3) MHUPOBO33PEHUYECKUX IPEACTABICHUN 0
BEIIECTBE W XUMHUYECKOW pPEaKUHUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M COCTABJISIOIINX
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAYYHOU KapTHUHBI MUPA;
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
NPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOJHOU CPENOH, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) MO3HABATENIbHBIX MOTHUBOB, HAINPaBJICHHBIX Ha
MOJIyY€HHUE HOBBIX 3HAHUW 1O XUMHUHU, HEOOXOJIUMBIX IS
00BsCHEHHS HAOTI0JAEMBIX MPOTIECCOB U SBJICHHIA;

5) ITI03HABATEJIbHOM, UHGOPMALIMOHHON U
YUTATENICKOM  KyJbTYpbl, B TOM 4YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM ~ paboThl € y4eOHBIMH  TEKCTaMH,



CIIPAaBOYHOM JIUTEPATypOH, TOCTYIMHBIMU TEXHHUYECKUMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;

6) uHTEpeca K  OOy4YeHHI0O U  IO3HAHUIO,
T0003HATETTLHOCTA, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHWIO, TPOSKTHOM ¥  HCCIE0BaTEIbCKOM
JESTEIEHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U
ypOBHS O0yUYeHUS B TajbHEHIIIEM;

®opMHPOBaHUS KYJbTYPbI 310POBbSA

7) OCO3HaHMUSl LEHHOCTH >KU3HU, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIN
o0pa3 JKHW3HU, OCO3HAHUS TIOCJIEICTBHUA M HEOPHUITHUS
BpPEJHBIX NPUBBIYEK (YIIOTPEOJEHHUS aIKOT0JIsl, HAPKOTUKOB,
KypeHus), HEO0OXOIUMOCTHU coOJI0ICHUS IIPaBUJI
Oe3omacHOCTM  mpu  OOpallleHHd €  XUMHUYECKHUMHU
BELIECTBaMH B ObITY U peaibHOMN KU3HH;

TpyaoBoro BocnuraHus

8) UHTEpeca K  MPAKTUYECKOMY  H3YUYEHHIO
npodeccuil u Tpyaa pas3- JUYHOTO POJia, YBAKCHUE K TPYIY
U pe3yibTaTaM TPYJIOBOW AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHMS MPEIMETHBIX 3HAHUU TI0 XUMUH,
OCO3HAHHOTO  BBIOOpAa  WHIUBUAYAJIBHOM  TPACKTOPUH
MPOAOJKEHUsST  o0pa3oBaHUsT €  y4ETOM  JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPeOHOCTEMN; ycHenHoM npodecCuoHaIbHOM
NEATeIbBHOCTH U Pa3BUTUS  HEOOXOJMMBIX  YMEHH;
TOTOBHOCTH aJalTHPOBATHCS B MPOGhEeCCUOHATBHOM CPEJIC;

IKOJIOrMYeCKOro BOCIMTAHUSA
9) AKOJIOTUYECKU I€JIECO00Pa3HOTO OTHOIICHUS K
NpUpoJic KaK HCTOYHUKY JKM3HH Ha 3emie, OCHOBe o€



CYIICCTBOBAHMsI, ITOHHUMAHMs IICHHOCTH 3JI0POBOTO |
Oe3omacHOro o0pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (DU3MYECKOMY U TCHUXUYCCKOMY 3JI0POBBIO,
OCO3HAHMS IICHHOCTH COOJIIOJICHHS TPaBWI 0E30MacHOr0
MOBEJCHUS TMpH paboTe C BEIIECTBAMHM, a TaKXe B
CUTYAIIHUSX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIIOJICH;

10)  cmOCOOHOCTH MPUMEHSITH 3HAHHS, MOJTy4aeMbIe
IIPU U3YYEHUN XHMHUH, JUIS PELUICHMS 3a1ad, CBSI3aHHBIX C
OKPYKAIOIIEW NpPU- POJHOW CPENOW, MOBBIIMIEHUS YPOBHS
AKOJOTUYECKOM  KYJIbTYpPhl, OCO3HAHHUS  TJIOOATBHOTO
XapaKTepa 3KOJIOTMYECKUX MpoOJeM U MyTed UX peleHus
ITOCPEACTBOM METOJIOB XMMUH;

11)  PKOJIOTHYECKOTO MBIIICHUS, YMEHHUS
PYKOBOJCTBOBATHCS UM B II03HABATEIIbHOU,
KOMMYHHMKATUBHOW U COLMAIBHON ITPAKTHKE.

MeTanpeameTHble pe3yJbTaThl

B cocraBe meranpenMeTHBIX PE3yIbTaTOB BBIIEISIOT
3HAUYUMBbIE LTSI dbopmupoBaHus MHUPOBO33pPEHUS
oOIeHayYHble  TMOHATHA  (3aKOH, TEOpHs, MPHUHIIHII,
runote3a, (GakT, CUCTeMa, IPOIECC, IKCICPUMEHT H Jp.),
KOTOPBIE MCTOJIB3YIOTCS B €CTECCTBEHHO-HAYYHBIX yUEOHBIX
MpeaMEeTax | IIO3BOJISIIOT HAa OCHOBE 3HAHWW W3 JTHX
npenMeToB (GOpPMHUPOBATH MPEICTABICHHE O IICIIOCTHON
HAy4YHOW KapTHWHE MHUpa, W YyHUBEPCAIbHBIC Y4cOHBIC
JIEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKAaTUBHbBIC,
PETYJISTUBHBIE), KOTOphIE 00ecrneuynBarOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YUYEOHOMN NEATEIHHOCTH .



MeranpeameTHbIe pe3yNbTaThl OCBOEHUS
00pa3oBaTeNbHON MpPO- TIpaMMbl IO XUMHUU OTPAKAOT
OBJIAJICHUE YHUBEPCAIbHBIMU II03HaBaTEIbHBIMU
JNEHUCTBUSAMM, B TOM YHCJIE:

ba30BBIMH JIOTHYECKUMU TEUCTBUAMU

1) YMEHUEM MCIOJB30BaATh MPUEMBI JIOTUYECKOTO
MBIIIJICHUSI TIPU OCBOCHUM 3HAHMN: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUH  (BBIAENATP UX  XapaKTEpHbIE
MPU3HAKK, YCTAHABIMBATh B3aUMOCBA3b C  JIPyTUMU
MOHSATUSIMU), HCIOJIb30BATh MOHATUS Il OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHWI; BbIOMpAaTh OCHOBaHUS U
KpUTEpUU ISl KJIaCCU(UKALMK XUMUYECKUX BEIIECTB H

XUMHNYC-CKHUX peaKuHﬁ; YCTaHaBJINBATb
MMPUINHHO-CJICACTBCHHBIC CBiA3HU MCKIY 00BEKTaMU
HU3YUCHUI; CTPOUTH JJOT'MYCCKHC PACCYIKACHHUA

(MHIyKTUBHBIE, JEAYKTUBHbIC, I[10 aHAJOTHM); J€JaTh
BBIBOJIbI U 3aKJTFOUCHMS;

2) YMEHUEM IMPUMEHATH B IIPOLIECCE IO3HAHUSA
MOHSTHS (mpeameTHbIE " MeETaIpeIMETHBIE),
CUMBOJINUECKUE (3HAKOBBIE) MOJEIHN, HCIOJIb3YEMBIE B
XUMHH, NTPEOOPa30BbIBATh LIMPOKO MPUMEHSEMbIE B XUMHHU
MOJICJIbHBIE TPEJICTABICHNUS — XUMUYECKUN 3HAK (CHMBOJI
AJIeMeHTa), XuMudeckas (popmysia U ypaBHEHHE XUMUYECKON
peaklMy — MpHU pelieHur y4eOHO-M03HaBaTEIbHBIX 3a/1a4;
C YYETOM OTUX MOJENbHBIX MPEICTAaBICHUN BBISBIATH U
XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK H3YYaeMbIX
00BEKTOB — XMMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIINH;
BBISIBJISITD oOriue 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEICTBEHHBIE CBA3M M  [POTHBOPEYUS B
M3Yy4aeMbIX MpOLEcCaX U ABJICHUSX; MPEUIaraTb KPUTEPUHU
JUISL  BBISIBJIEHUS 3TUX 3aKOHOMEPHOCTEW M MPOTUBOPEUMNIL;
CaMOCTOSITENIbHO BBIOMPATH CMOCOO peHieHus y4eOHOM



3ajaun  (CpaBHMBATh HECKOJBKO BapHAHTOB pEIICHUS,
BBIOHUpATH Hauboee MTOAXOASIIHMA C y4E€TOM
CaMOCTOSITEJIEHO BBIICJICHHBIX KPUTEPHEB);

ba3oBbIME HCClIeIOBATENBCKUMHU JEHCTBUSIMHU

3) yMEHUEM UCII0JIb30BaTh MIOCTABJICHHbBIE
BOIIPOCHI B KauyeCTBE WMHCTPYMEHTA IO3HAHMS, a TaKXkKe B
KauyecTBE OCHOBbI i (GOPMHUPOBAHUS THUIOTE3bl IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

4) NpUOOpPETEHUE OmbITa MO IUIAHUPOBAHUIO,
OpraHu3alHH U po- BEJICHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB: YMEHHE HAOII0JaTh 3a XO- JOM Mpolecca,
CaMOCTOSATENIbHO  NIPOTHO3UPOBATh  €ro  pe3yJbTarT,
dbopmynrpoBaTh 00OOIIEHUS W BBIBOABI IO pe3yjbTaTaMm
IIPOBEEHHOIO OIIbITA, MCCIIEIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHOM paboTe;

Paboroii ¢ undopmanmeit

5) yMEHHUEM  BBIOMpaTh,  AHAIMU3UPOBATH U
UHTEPIPETUPOBATh WH- (POpPMAIMIO PA3NUYHBIX BHUIOB U
(dbopM npeacTaBiIeHUs, OTYyYaeMYI0 U3 Pa3HbIX UICTOYHUKOB
(Hay4yHO-TIOMyJISIpHAS JIUTEpaTypa XUMHUYECKOTO
coliepKaHusl, CIpaBOYHbIE TocoOusi, pecypchl MHTEepHETa);
KPUTHYECKH OIICHUBATh IPOTUBOPEUHUBYIO u
HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHHEM TPUMEHSITh pa3InYHble METOIbI |
3ampockl MpU TO- HCKe M oTOope uH(DopmManuu U
COOTBETCTBYIOIIHNX JAHHBIX, HEO0OXOIMMBIX TUTST
BBITIOJIHEHUSI ~ Y4eOHBIX M TIO3HABATENbHBIX  3aja4
ompenenEHHOro THIMA; NPHOOPETeHHE OmbiTa B 00JacTu
UCIIOJIb30BaHUS UH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOU AKTUBHOT'O



MCIIOJIb30BaHUS pa3IMYHBIX MOHMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMANBHYIO  (GopMy
NpeACTaBlICHUs  WHPOpMAlMd U WLIIOCTPUPOBATH
pelnraeMble 3a/1auu He- CJIOKHBIMH CXEMaMH, TharpaMMaMH,
IpyruMu popmMamMu rpaduKu U UX KOMOUHALIMSIMU;

7) YMEHHEM WCIOJIb30BaTh W aHAJIW3UPOBATH B
nporecce y4eOHOM W HCCIEA0BaTEIbCKOW JCSITCIbHOCTH
MHPOPMAITUIO O BIMSHUU TPOMBINIJICHHOCTH, CEIhCKOTO
XO03sIICTBA W TpPAHCHOPTa HAa COCTOSHHE OKpY’KaroIe
IIPUPOTHOU Cpen

YHUBepcaTbHBIMH KOMMYHUKATHUBHBIMU JEHCTBUSIMH

8) YMEHHMEM 3aJ]aBaTh BOIMPOCHI (B XOJi€ jauaiora
W/WIA  JAUCKYCCHM) TIO CYIIECTBY OOCYXIaeMOW TEMBI,
dbopMyIHpoBaTh  CBOM  IPEJIOKECHUS  OTHOCHTEIBHO
BBITIOJTHEHUS MPEITIOKCHHOM 3a/1auu;

9) puoOpeTeHUE OTIbITa Mpe3eHTaIuU
pPEe3yJIbTAaTOB BBIMOJHECHUS XHMHYECKOTO OSKCIIEPUMEHTA
(JtabopatopHOro  OmbITa, JIAOOPATOPHOM  pabOTHI 1O
HCCJIEJOBAaHUIO CBOMCTB BEIICCTB, YI€OHOTO MPOEKTA);

10)  3aMHTEPECOBAHHOCTH B  COBMECTHOW  CO
CBEpPCTHUKAMM T[MO3HABATEJIBHOM H  HUCCIEIOBATEIbCKOU
NEATEeIbHOCTU TIPU PEIICHUH BO3HHUKAIOIIUX MpoOJeM Ha
OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS TMO3UIIUMA
(oOcyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpPAMHAIMS ~ COBMECTHBIX  JIEMCTBUH,  ONPEACICHUE
KPUTEPUEB IO OIICHKE KayecTBa BBIMOJHEHHOW paOOThl U

ap.);

VYHuUBepcanbHbIMU PETYISTUBHBIMU ACHCTBUSIMU
11) YMEHUEM CAMOCTOSITEJIBHO OMNPEACTATh LEIH
JIeSITEILHOCTH, MJIAHUPOBATD, OCYILECTBIISITH,



KOHTPOJIMPOBAaTh U MPH HEOOXOJUMOCTU KOPPEKTHUPOBATH
CBOIO JIeATEIBHOCTh, BBIOMpaTh HamOosiee 3PQPEKTUBHBIC
CIOCOOBI pelIeHHsT Y4eOHBIX W TO3HABaTENbHBIX 3a- Jad,
CaAMOCTOSITEJILHO ~ COCTaBISITh ~ WJIM  KOPPEKTUPOBAThH
NpPEJIOKEHHBI  aNTOPUTM  JIEHCTBHI TPH  BBITOJIHEHUU
3aJJaHU C YYETOM IOJIyUYEHUS] HOBBIX 3HAHHH 00 U3y4aeMbIX
00BEKTaxX — BENECTBAX M peakUusiX; OLEHUBATh
COOTBETCTBHUE MOIYyYEHHOTO Pe3yibTaTa 3a- SBJICHHOH LIeH;

12)  yMmMeHHWEeM WCHONB30BaTh W  aHAIM3HPOBATH
KOHTEKCTBI, TIpe/jlaraéMble B YCIIOBUU 3aJJaHU .

IIpenmeTHbie pe3yabTaThI

B cocTtaBe mpeaMeTHBIX pPe3yabTAaTOB IO OCBOCHUIO
0043aTENBHOTO  COJIEpPKaHUS, YCTAHOBJIEHHOTO JIaHHOM
IpUMEpHON paboyeil mporpaMMoid, BBIAEISAIOT: OCBOCHHbBIE
OOyJaronMMHUCsl Hay4yHbIE€ 3HAHUSA, YMEHHUS M CIOCOObI
NeNCTBUM, crenuduueckre s MpeaMeT- HOW 00JacTu
«XuMus», BUIBI JACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HaHWUS, €ro HWHTEpHpeTaluu, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX .

[IpeameTHbIe pe3ynbTaThl MPEACTABICHBI IO TOJlaM
oOy4eHus 151 OTpaxarT  CQOPMUPOBAHHOCTh Y
00yYaroIMXCsl CICAYIOMMNX YMEHUM:

8 KJIACC

1) PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX
MOHSTUN: aTOM, MOJIEKYJId, XUMUYECKUU 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOKHOE BEIECTBO, CMeCh (OJHOpPOJHAS W
HEOJHOPOJIHASI), BAJEHTHOCTb, OTHOCHUTEJIbHAS aTOMHas M
MOJICKYJISIpHAss Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIApHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO 3JI€- MEHTA B



COCIUHEHUH, MOJIAPHBIA  00BEM, OKCHA,  KHCJIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHCIIEHUS,  XMMHUYECKas  peakuus, Kiaccuuxamus
peakuuil: peakuuu COEIUHEHUs, pPEaKLHUH Pa3sIoKEHus,
peakuuu 3aMEIleHus, peakuuu o0- MeHa, D5K30- U
SHAOTEPMUUYECKUE PEaKLUU; TEIUIOBOM 3PQeKT peakuuu;
AP0 aTOMa, dJIEKTPOHHBIN CJION aroma, aTOMHasi OpOUTAaIb,
panuyc aroma, XMMUUYECKas CBSA3b, NMOJISIPHAs U HEMOJIIpHAs
KOBAJICHTHAsA CBA3b, MOHHAsl CBS3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas ~ JOJA  BellecTBa  (IIPOLIEHTHAas
KOHLIEHTpaIusi) B pacTBOPE;

2) WUTIOCTPUPOBAaTh ~ B3aMMOCBSI3b  OCHOBHBIX
XUMUYECKUX HOHIATHI (CM . TT . 1) U IPUMEHSATH 3TU NOHATHUS
IIPU ONKUCAHHUHU BEILIECTB U UX MPEBPALICHUN;

3) UCIIOJIb30BaTh XHWMHUYECKYK) CUMBOJIMKY IS
cocTaByieHHsI (HOPMYJ BEIIECTB M ypaBHEHUN XUMHUYECKUX
pEaKLNi;

4) ONPENEIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B

OMHApPHBIX COe- AMHEHUSX; CTETICHh OKUCIICHUS SJIEMEHTOB B
OMHAPHBIX COCAUHEHUAX; NPUHAMICKHOCTh BEIIECTB K
onpenenEéHHOMY KJIacCy COEIMHEeHMH 1o (opmynam; BUJ
XUMUYECKON  CBA3M  (KOBaJeHTHas W  HWOHHas1) B
HEOPraHUYE€CKUX COCAUHEHUSX;

5) packpeiBath cMbIch [leprnoanyeckoro 3akona /|

N . MeHngeneeBa: JIEMOHCTPUPOBATH ITOHUMAHUE
MEPUOANYECKON  3aBUCUMOCTH  CBOMCTB  XMMHYECKHUX
BJIEMEHTOB OT WX IMOJIOKEHUs B lleproamueckoun cucreme;
3aKOHOB COXpPAaHEHUs MacChbl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPDHOI'O ~ Y4Y€HHUs,  3aKOHa
ABoOrazipo; OMHCHIBATh W XapaKTEPU30BaTh TAOIMUHYIO
dopmy Ilepromnyueckoit CHCTEMBbI XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUA «rJaBHasg noxarpymnmna (A-rpymma)» u



«moboynass monarpynna (b-rpynma)», manble u Ooibline
NEePUOABl; COOTHOCUTH 0003HAUEHHS, KOTOPbIE MMEIOTCS B
tabnuie «[lepuonnyeckast cucreMa XUMHUYECKUX DJIEMEHTOB
Jl . N1 . MenneneeBa» C YHUCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U 3apsij
aapa, oblee 4KciIo SJIEKTPOHOB M paclpeiesieHHe HX I10
AIIEKTPOHHBIM CIIOSIM);

6) KJIaccu(UIUpPOBaTh XUMHUYECKHUE DSJIEMEHTHI;
HEOPTaHWYECKHUE BEIUIECTBA; XHWMHUYECKHME peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAaKIMHU BEIIECTB, IO
TeraoBoMy 3Q(DexTy);

7) XapaKTepu30BaTh (omuchIBATH) oOmue
XUMHAYECKHE CBOMCTBA BEUIECTB pPAa3JIMYHBIX KIJIACCOB,
IIOATBEPXKAAsd ONMCAaHUE I[IPUME- paMU MOJEKYJIAPHBIX
YPABHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

8) IIPOTHO3UPOBATh  CBOWCTBA  BEIIECTB B
3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa; BO3MOXXHOCTH
[IPOTEKAHUS XMMHUYECKMX IIpe- BPAIICHUNM B Pa3iIMYHBIX
YCIIOBUSX;

9) BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U
MOJISIPHYKO MACChl BEHIECTB; MAaCCOBYIO JIOJII0 XUMUYECKOTO
aneMeHTa 1o (Gop- MyJe COEAMHEHHS; MAaCcCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACYETHI 10 YPABHEHUIO
XUMHUYECKOU peakiuu;

10)  npuMmeHsTH OCHOBHBIE onepauuu
MBICIIUTENIbHON ~ JI€ATETbHOCTH — AaHallu3 W CHUHTE3,
CpaBHEHHUE, 00o011eHue, CUCTEMATHU3ALIHIO,

KJ'IaCCI/I(I)I/IKaI_[I/IIO, BBISIBIICHHUC IMPUYUHHO-CIICACTBCHHBIX
CBSI3EH — AJIs1T U3YUCHUA CBOMCTB BCIICCTB U XMMHUYCCKHX
peaKuHﬁ; CCTCCTBCHHO-HAY4YHbIC MCTO/Jbl IIO3HAHUA —



HaOMIOZICHNE, W3MEPEHHE, MOJCIMPOBAHUE, IKCIIEPUMEHT
(peayIbHBIA U MBICIICHHBIN);

11)  cnenoBaTh paBuIamM M0JIb30BaHUS
XUMHUYECKOH MOCy10l 1 1a00paTopHbIM 000pYIOBaHUEM, a
TaKxKe npaBuIam oOpalieHusi C BEIIECTBAaMU B

COOTBETCTBUM C  HMHCTPYKIHSIMH IO  BBIMOJHCHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJNyYCHUIO |
coOMpaHuI0  ra3000pa3HBIX  BEHIeCTB  (BOJOpoOJa M
KHCIIOpPO/1a), TPUTOTOBIIEHUIO PACTBOPOB C OMPECIEHHOM
MACCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOANTHh XUMHUYECKHE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO
pPacTBOPOB MIENOYEH M KHUCIOT C TOMOINBIO HWHIUKATOPOB
(;rakmyc, peHoIPTaNCHH, METUIIOPAHXK H Jp.) .
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TEMATWYECKOE TTNAHWUPOBAHVE

Bcero 136 4, U3 HMX 7 4 — pe3epBHOE Bpemsa

KNACC

(2 4y B Hegento, BCero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMA)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pa3jeJ1 nporpamMmsi,
¥ KOJINYEeCTBO 4aCoB,
OTBOAMMOE Ha MX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/bI AeSITEJIbHOCTH
00yYarIxcsa

Paznen 1. HepBonaqaanme XUMHYCCKHE ITOH

stus (20 1)

Tema 1. XMMusi — Ba)KHast
06J1aCTh €CTeCTBO3HAHMA U
NPaKTUYEeCKOH JesTebHO-
CTH YeJIOBeKa

(59)

IIpenmer xumuu . Poabp XUMHU B >KU3HHU
YeJioBeKa . XUMUS B CUCTEME HayK .
MeToabl MO3HAHUSI B XUMUH .

Tena u BemecTBa . du3ndecKkue CBOHCTBA
BEIIECTB . ATrperaTtHoe COCTOSHHE
BemlecTB . YUCThIe BEIIECTBA M CMECH .
CriocoObl pazneneHus cmeceit . duznye-
CKHE U XUMHYECKHe siBiieHus . [Ipu3Ha-
KU U YCJIOBHUSI TPOTEKAHUS XUMHUYCCKUX
peaxuuii .

3HaKOMCTBO C TIpaBUJIaMH OE30MacHOCTH
U ipuéMaMu paboThl B XUMHYECKOMN
1abopaTopyH .

JleMoHCcTpanuu

1. JlabGopaTopHoe 00OpyIOBaHUE

2 . PaznuuHble BUALI XUMHUYECKOM

MTOCYJIBI .

6 PackpbIBaThb CMBICII HU3y4aeMbIX
TOHSATHUM .

6 PackppIBaTh poJib XUMHUHU B IPUPOJIE U
JKU3HHU 4YeJIoBeKa, €€ CBA3b C APYyruMu
HayKaMH .

6 PasnuuaTh 4yuCTBIE BEIIECTBA U CMECH;
OJTHOPOJHBbIE U HEOJHOPOIHBIE CMECH .

6 PaznmnuaTh (u3MYecKMe M XUMHUYECKHue
SIBJICHUS .

6 OnpenensiTh NPU3HAKU XUMHUYECKUX
peakuuii ¥ ycJIOBUSI UX IIPOTEKAHUA .

6 CiieioBaTh IIpaBUjIaM I1OJIb30BaHUS
XHUMHYECKOU MOCYI0H U 1abopaTOPHBIM
o0opyZloBaHMEM, a TAK)KE IpaBUIaM
oOpalieHus ¢ XUMUIECKUMH BeIle-
CTBAaMH B COOTBETCTBHUH C HHCTPYKIIHSI-
MM I10 BBITIOJTHEHUIO MMPAKTHIECKUX
pabor.
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3. OOpas3subl BEIIECTB .

4 . Crioco6s!I pazneneHust cMeceit (hrib-
TpOBaHHE, BhIIAPHUBAHUE, TUCTUILIS-
usi, Xpomatorpapusi) .

JlaGopaTopHble M NMpaKTHYeCKUe
pa6oThbl

Jlabopamopnuie onvimbi.:

Onucanre PU3NISCKUX CBOWCTB BEIIECTB .
PazgeneHue cMecu ¢ MOMOIIBIO MarHuTa .

Ipaxkmuueckue pabomuwi:

Ne 1. [IpaBusta paboTel B J1a00OpaTOpUU
1 npuéMsl O0palleHus ¢ J1abopaTOpHBIM
000pyIOBaHHUEM .

Ne 2. Pasznenenue cmeceii (Ha nmpumepe
OYHCTKH [IOBAapPEHHOM COJIN)

6 ITmaHupoBaTh U MPOBOIUTE XUMUYE-
CKHI 3KCHEPUMEHT I10 U3yUSHHUIO U
ONMHCaHUIO GU3NISCKUX CBOHCTB
BEILIECTB, CIIOCO00B pa3eaeHHs cMecei
BEILIECTB .

6 Vcrionp30BaTh NP BEIITOJTHSHUHN
Y4eOHBIX 3aJaHHI U B IIpoIlecce
HCCIIEOBATEIILCKON NeATEIIEHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOT'O COIep>KaHUsI, CIIPaBOY-
HBIE MaTepHaJIbl, pecypchkl UHTEepHeTa .

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOI HA
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBINM NOHATUMHBIA annapar
Kypca XUMHU

Tema 2. BemiecTBa
U XMMHYecKUue peaKnuu
(1549)

ATOMBI ¥ MOJIEKYJIBI . XUMHUYECKHE
3JIECMEHTBI . 3HAKU (CHMBOJIBI) XUMHUYE-
CKHX 3J€MEHTOB . [IpocThie u cI0XKHbBIE
BEIIeCTBAa . ATOMHO-MOJIEKYIISIPHOE
ydeHue .

Xumnueckas popmyia . BameHTHOCTD
aTOMOB XHMHUYECKHUX AJIEMEHTOB . 3aKOH
TIOCTOSTHCTBA COCTaBa BemiecTs . OTHOCH-
TenbHast aToMHasi Macca . OTHOCUTeITbHAs
MOJIEKYJIApHas Macca . MaccoBast J0JIst
XMUMHUYECKOT'0 3JIEMEHTA B COCIUHEHUH .
dusnyeckue U XUMHUYECKUE SIBIICHUS .
Xumnyeckasi peakuus . [Ipusnaku

W YCIIOBHSI IPOTEKAHUS XUMHUIECKUX
peakiuil . XuUMHYECKHUE ypaBHEHUS .

6 [IpuMEHSITh €CTECTBEHHO-HAYYHbBIC
METO/bI ITO3HAHUS (B TOM YHCIIe
HaOJIF0IeHEe, MOICITUPOBAaHUE, dKCIIe-
PUMEHT) U OCHOBHBIE OTIEepaIiu
MBICIIUTEIIbHOU AesSITeIbHOCTH (CpaBHE-
HUE, KIacCUDUKAIIHA) I U3YUCHHS
BEIIECTB ¥ XUMHYCCKUX PEAKITUH .

6 PacKpbIBaTh CMBICIT H3y4aeMBbIX
MOHSITUA U 3aKOHOB M MIPUMEHSITh OTH
MOHSITHS TIPU OIMMUCAHUH CBOWCTB
BCIIIECTB U UX MPEBPAIICHUM .

6 PaznuuaTth GQU3HYSCKHUE U XUMUYCCKHUC
SIBJICHUS, OOBSICHSATH UX CYIIIHOCTH C
TOYKH 3PCSHUST AaTOMHO-MOJICKYJISIPHOTO
YUCHHUS .

IlpumepHbIe TEMBI,
pPackpbIiBaOIue TaHHbIA
pa3aes mporpaMmbi,

U KOJIHYECTBO YaCOB,
OTBOAMMOE Ha X U3Y4YeHHUe

OcHOBHOeE coaeprkaHue

OcHOBHBIE BUABI AeATEJIbHOCTH
o0y4yarommuxcs

lMpodonxeHue mab.
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Twynel XUMUYECKUX PEaKIuil (CoeTuHEe-
HUS, pa3JIOKCHUsI, 3aMCIIICHUs, OOMeHa) .
3aKOH COXpaHEHHS MacChl BEIIECTB .

M. B . JJoMOHOCOB — YYE€HBIH-IHIIUKIIO-
MEIUCT .

JleMoHCcTpanuu

dusnueckue sIBIICHUS (pacTUpaHue
caxapa B CTyIIKe, KUIICHHE M KOHICHCA-
VSt BOABI U T. 1T.) .

Xumudeckue siBjaeHus (TOpeHne CBeYH,
pa3iokeHue caxapa, B3auMOICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPHUIOM Oapusi,
paznoxenue ruaporcuga meau(ll), B3a-
UMOJICHCTBHUE KeJle3a C Cepoi, B3auMO-
neficTBHE Keje3a C paCTBOPOM COJIHU
menu(ll)).

OMnBIT, WITFOCTPUPYIOIIHI 3aKOH COXpa-
HEHHsI MacCHhl .

JlaGopaTopHble U NMPaKTU4YeCKHue PaGoThl
Jlabopamopnvie onvimul:

ITpumeps! pusnuecknx siBiIeHUH (IU1aB-
JICHHE BOCKa, TasHUE JbJA) .

6 OmnpenensiTh MPU3HAKU XUMHUUECKUX
peaxkunii, yCIOBHSI UX IPOTEKaHUS .

6 OOBSICHATH CYIIHOCTH (PU3UYECKUX U
XAMHYECKHX SIBICHUH C TOYKH 3PSHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHS .

6 KiraccudummpoBaTs XuMu4Yeckue
peakuuu (MO YHCIy M COCTaBy pearupy-
FOIUX U O0Pa3yIOMMXCsl BEIIECTB) .

6 CocTaBisATh (GOPMYJIIEI OMHAPHBIX
BEIIECTB 10 BAJEHTHOCTH U OMNPEACIISITH
BaJICHTHOCTH 10 (hOpMyJIaM BEIIECTB .

6 PaccTtaBisaTh k03¢ PHUIIHNCSHTH B ypaBHE-
HHUAX XUMHYECKHUX PEAKITUH .

6 CnemoBaTh IIpaBIJIaM MOJIb30BaHUSA
XHUMHYECKOH ITOCYIOH 1 1ab0paTOpHBIM
o0opylOBaHUEM, a TAKXKE IIPaBUIIaM
oOparieHus ¢ BeIecTBaMu B COOTBET-
CTBHUU C HHCTPYKIHSIMU IO BBITIOIHE-
HHIO 1a00paTOPHBIX XUMHYIECKUX
OIIBITOB .

6 Vcriosnp30BaTh NpH BHITTOJIHEHUN
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeJOBATEIILCKON NesITeIbHOCTH

[IpuMepbl XUMHUUYECKUX SIBJICHUM
(IpokanuBaHHE MEIHON MPOBOJIOKH,
B3aMMOJICHICTBUE MeJa C KHUCIOTON) .
Monenu aToOMOB ¥ MOJIEKY .

Boiuucnenusn

— OTHOCHUTEIbHON MOJEKYISIPHOMN
MAaccChI BEIIECTB;

— MacCOBOH 1O XUMHUYECKOTO dJIEMEH-
Ta 1o GopmyJie COeTUHCHHUS

HAaY4YHO-IIOMYJISIPHYIO JIUTEPaTypy
XUMUYECKOIr0 COJIepKaHusl, CIIpaBOY-
HBIE MaTepHuaisl, pecypcel MHTEpHEeTA .

6 BeicTpauBaTh pa3BEpPHYThIE IUCbMEH-
HBIE U YCTHBIE OTBETHI C OMTOPO Ha
uHGOPMALIMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTe€pHaJIOB, TPAMOTHO UCHOJIb30-
BaTh U3YYEHHBINM NOHATUWHBIA anmapar
Kypca XUMHHU

Paszpen 2. BaxkHeillide MpeACTaBUTEIU HeopraHudecKux Bemects (30 u)
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Tema 3. Bo3ayx. Kuciopoga.
IloHATHE 06 OKCHJAX
(59

Bo3nyx — cmech razos . CocraB Bo3ayxa .

Kucnopon — 31neMeHT u IpocToe Belle-
cTBO . O30H — ayutoTponHasi Moaudrka-
s Kuciiopona . HaxoxzaeHue Kuciopo-
1a B Ipupone, pusndeckrne n XuMude-
CKHe CBOMCTBaA (pEaKIMH OKHCIICHUS,
ropeHue) . YciIoBHsl BOSHUKHOBEHUS U
npekpaiieHus ropeHus . [lonsitue

00 okcuuax .

CriocoObI MOTy4eHHUsT KHUCI0pOoaa B
71200paTOPUHN M MTPOMBIIIICHHOCTH .
[Ipumenenune kuciaopona . Kpyrosopor
KHCJIOpOZa B IIPUPOJE .

TermoBoit 3¢ PeKT XUMHISCKOH peax-
LIMH, TTIOHATHE O TEPMOXHMHUYECKOM
YpaBHEHHUH, SK30- U SHAOTCPMHUECKHUX
peakusx .

6 PacKpBIBaTh CMBICIT H3yJaeMBbIX
TMOHATHH U MPUMEHSITH 3TH MOHSTHS
MIPU OITMCAHUM CBOMCTB BEIIECTB U UX
npeBpalieHui .

6 XapakTepnu3oBaTh (ONHCHIBATBH)
cocTaB BO31yXa, (PU3NIECKUE U XHU-
MMUUYECKHE CBOMCTBA KMCJIOpPO/a,
CIIOCOOBI €T0 MOJIYyYCHUsI, IPIMECHEHUE
U 3HAUE€HUE B IPUPOJIE U KU3HU
JeoBeKa .

6 CpaBHHMBATh PEaKLMH TOPCHHS U
MEJICHHOTO OKHCJICHHS .

6 CobupaTh NpUOOPHI IS MOJTYUSHUS
KHCTIOpOJa (BBITECHEHHEM BOIBI U
BO3yXa) .

6 Pacrio3HaBaTh OIBITHBEIM IyTEM
KHCIIOPOJ .

IIpumepHbIe TEMBI,
pPacKkpbIBaOue TaHHbIA
pa3aes nporpaMmsi,

M KOJIUYEeCTBO 4YaCOB,
OTBOJUMOE HA UX U3yUYeHHe

OcHOBHOe coiep:KaHue

OcCHOBHbIE BUABI AeSITEJbHOCTH
od0yuarommuxcs

YacTtHoe o0111e00pa3zoBatesibHOE yUpexaeHue «BeHnma»

lpodonxeHue mabin.
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TomnuBo (HedTh, yroas U METaH) .
3arpsi3HEHHUE BO3.1yXa, CIIOCOOBI ero
MpeIOTBpAIIEHHs . Y CHIICHHE TTapHUKO-
BorO 3¢ (dekTa, pazpylieHrue 030HOBOTO
CIIOST .

JleMoHCcTpanuu

BzaumoneiictBue pocdopa, cepbl

H Keje3a ¢ KHCIOPOIOM (BO3MO>KHO
HCIIOJIB30BaHUC BI/I,Z[COOHBITOB) .
OmnpeneneHue coAepKaHus KHUCIOpoJa
B BO3yX€.

OmnBITHL, TEMOHCTPUPYIOLINE YCIIOBUS
BO3HHUKHOBCHUS U NPEKPALICHUSA
TOPEHUS .

JlaGopaTopHble M NpaKTHYecKue
pa6oTsl

Jlabopamopnuiil onvim:

O3HakomJiieHHe ¢ oOpa3naMu OKCHUIOB .
Ilpakmuueckas paboma:.

Ne 3. IMonydeHue u coOUpaHUEe KUCIOPO-
J1a, U3y4EeHHE €ro CBOMCTB .

6 lcriosp30BaTh XUMHUYECKYIO CHMBOJIH-
Ky JUIsl COCTaBJICHUS (DOPMYII BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUH XUMHUE-
CKHX pEaKIHil C ydaCTHEeM KHCIIOpOoAa .

6 OOBSCHSITH CyITHOCTHh DKOJOTHYECKUX
poo6JieM, CBSA3aHHBIX C 3arps3HEHHEM
BO31yXa.

6 CnenoBaTh ITpaBujiaM Oe3omnacHoii pado-
THI B JJAOOPAaTOPHUH P UCITOJIH30BaAHUH
XUMHUYECKO ITOCYIbl 1 000PYNOBaHMUS,
a TakKe IIpaBHJIaM OOpalIeHHs C
TOPIOYHMH BEIIECTBAMHU B OBITY .

6 IImaHUpOBAaTh U OCYLIECTBIATH Ha
IPAKTHUKE XUMHUYECKHE DKCICPUMEHTEHI,
MIPOBOJIUTE HAOJIIOICHMUS, 1€ 1aTh
BBIBOJBI 110 PE3yJIbTATaM dKCIICPH-
MEHTA .

6 Y4yacTBOBaTh B COBMECTHOH pabore
B I'pYIIIE .

6 Vcriosnp30BaTh NpH BHITTOJIHEHUN
y4eOHBIX 3aJJaHUI U B IIpoliecce
HCCIIEI0BATEIbCKON 1esATEIbHOCTH

Botuucnenusn

— MOJIEKYJISIPHOM MacChI KHCIOPOIa

M 030HA Ha OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOI'O dJIEMEHTA

HAaY4YHO-IIOMYJISIPHYIO JINTEPaTypy
XUMHYECKOTO COJEPKAHHUS, CIIPaBOY-
HBIE MaTepHaisl, pecypcsl MHTEpHETA .

6 BricTpauBaTh pa3BEPHYTHIE IUCHMEHHBIE
W YCTHBIE OTBETHI C OITOpoii Ha nH(pOpMa-
U0 13 yueOHMKA U CIPaBOYHEBIX MaTe-
pHaoB, TpaMOTHO HCITOJIb30BaTh N3yICH-
HBII MOHATUNWHBIN anmnapaT Kypca XUMHUHU

Tema 4. Bogopoga.
IoHsAaTHE 0 KHUCIOTaxX
M COJIAX

(CRY)

Boaopoa — 3ieMeHT U IIpoCTOoe Bellle-
ctBO . Haxoxxaenue B mpupoe, pusude-
CKHE U XUMHYECKHE CBOWCTBA (Ha
mpuMepe B3auMOIeHCTBUS C HEMeTaIa-
MU U OKCHJIAMH METAJIJIOB), IPUMEHE-
HHE, CITOCOOBI TOTYyYCHHS .

IToHsTHE O KHCIOTAX U CONAX .

6 PackpbIBaTh CMBICI H3y4YaeMBbIX IMOHSI-
THUH Y IPUMEHSTH 3TH MOHSTHUS IIPH
OIHMCAaHWUH CBOHCTB BEIIECTB U UX
npeBpalieHuit .

6 XapaKTepHu30BaTh (OMHUCHIBATH)
(pm3nueckre m XUMHYECKHE CBOMCTBA
BOZIOPOJA, CIIOCOOBI €ro MOJIy4YeHusl,
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JleMOHCcTpanuu

TTonydenue, cobupaHue 1 paco3HaBa-
HHUE BOAOPOJA .

T'openue Bomopona .

B3aumopeiictBue Booposia ¢ OKCHUIOM
meau(ll) .

JlabopaTopHble U NpaKTUYeCKUe
pa6oThbl

Jlabopamopnwiii onvim:

B3aumopeiictBue KUCIOT ¢ METalIaMU .
Ipaxkmuueckas paboma.

Ne 4 . TlomyuyeHue 1 cobupaHue BOAOPOJIA,
U3y4YE€HHE €T0 CBONCTB .

TIPUMEHECHHE .

6 Cobupatp mpuOOp IS MTOITYyYESHHS BOJO-
pona.

6 Vcrionp30BaTh XUMHYECKYIO CHMBO-
JIUKY JJI51 COCTaBIICHUSI (OPMYJT
BEIIECTB, MOJICKYJISIDHBIX ypaBHEHUH
XUMHUYECKUX PEaKLHil ¢ ydacTHEM
BOJIOpOAA .

6 CrenoBaTh IIpaBujIaM O€300acHOM
paGoTHI B 1a00paTOPHH IIPH UCTIONIE-
30BaHUN XUMHYECKOH ITOCYIbI U
000pyIOBaHMs, a TAK)KE IIpaBUIaAM
oOpalieHus ¢ TOPIOYNMU BeIIeCTBAMU
B OBITY .

IIpuMepHBIe TeMBI,
PacKpbIBaOIMe JAHHbIN
pa3aes NporpaMmabi,

M KOJIMYEeCTBO 4YacoB,
OTBOJMMOE HA UX H3yYeHUe

OcHOBHOe coaep kaHue

OcHOBHBIE BH/IbI JAeSITeIbHOCTH
o0y4arommuxcs

Bovtuucnenusn

— MOJIEKYJISIPHOI Macchl BEIleCTBa Ha
OCHOBAaHHH aTOMHOM MacChl XUMHUYeE-
CKHX DJIEMEHTOB

6 [ImaHupoBaTh U OCYILECTBIISTH HA
MMPaKTUKE XUMHUIECKHE YKCIIEPUMEHTHI,
MIPOBOJNUTH HAOIIONCHUS, AeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM SKCIEPUMEHTA .

6 YgacTBOBaTh B COBMECTHOU paboTe B
rpyrme

lpodonxeHue mabn.
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Tema 5. KostnmyecTBeHHBIE
OTHOIIIEHUA B XUMHUH
(49

KonuuectBo Bemectsa . Monb . Mousap-
Has Macca . 3akoH ABorazapo . Moisip-

HEII 00BEM Ta30B . PacuéTel mo xummde-
CKHM YPaBHEHHUSIM .

JleMoHCTpanusa
OO0pasipl BEUIeCTB KOJIUYECTBOM 1 MOJIB .

Buviuucnenua

— 00BEMa, KoJIMYecTBa BEIIECTBA ras3a
10 €T0 U3BECTHOMY KOJIMYECTBY BelIlle-
CTBa WM 00BEMY;

— 00BEMOB Ta30B IO YPaBHEHHUIO
peaKkIHuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLIIEHUM ra3oB

6 PacKpbIBaTh CMBICI H3y4aeMbIX
MNOHATUNA U NPUMEHATh 3TH IIOHATHS,

a TAaK)K€ U3y4YEHHBIEC 3aKOHBI U TEOPUU
JJ1s pelIeHus pac4€THBIX 3a1a4 .

6 BBIUNCIATE MOJISIPHYIO MacCy BEIIECTB;
KOJNYECTBO BElleCcTBa, 00bEM rasa,
Maccy BelleCTBa;

6 IIpoBoauTh pacu€Thl IO yPaBHECHUSIM
XMMHUYECKHUX PEaKLHii: KOJIUYECTBA,
00BE€Ma, Macchl BEIIeCTBA IO U3BECTHO-
My KOJIMYECTBY, 00bEMY, Macce pearcH-
TOB WJIM NIPOJYKTOB PEaKLUU .

6 BricTpanBaTh pa3BEPHYThIE MUCbMEH-
HbIE U yCTHBIC OTBETHI C OIIOPOU Ha UH-
popmanmio 3 yueOHMKA U CIIPAaBOYHBIX
MaTepHuaJioB, TPaMOTHO UCIOJIb30BaTh
U3y4YCHHBINA NOHATUIHBIN anmnapat
Kypca XUMHUH
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBaAHUAX
(CRY)

dusuyeckue CBOWCTBA BOJBI . AHaIN3
U CHHTE3 — METOJBI U3YUYECHHUS COCTaBa
BOJIBI .

XHUMHYECKUE CBOMCTBA BOJIBI

(peaknuu ¢ MeTalNIaMH, OKCHJIaMU
METaJJIOB 1 HEMETAJIJIOB) .

Cocras ocHoBanwuii . [ToHsTre 006 UHIK-
KaTopax .

Bopa kax pactBopurens . PacTBopsl .
PacTtBopuMOCTh BeniecTs B BOJE .
HacrplIneHnsbie 1 HEHACHIIIEHHBIC
pacTtBOpbI . MaccoBast A0JIsI BEIIECTBa B
pacTtBope .

Ponw pacTBOpOB B IIpupoae U B )KU3HHA

genoBeKka . KpyroBopoT BOAsI B IPHUPOJE .

3arpsisHeHre OpupoaHbIXx Box . OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ .

JleMOHCcTpanuu

DIIEKTPOJIA3 BOBL, CHHTE3 BO/IBI,
B3aMMOJIEUCTBUE BOJBI C METAJLIAMU
(Na, Ca) (BO3MOXHO HCITOJIb30BaHUE
BHUJIEOMATEPHAIIOB) .

PacTBopeHHe BELIECTB C pa3InIHON
PacTBOPUMOCTBIO .

HccnenoBaHue pacTBOPOB KUCIIOT U
EJIOYEN C MOMOIIBI0 HHIUKATOPOB .

JlaGopaTopHble U MpaKTUYeCKHe
pa6oTsl

Ilpaxkmuueckas paboma:

Ne 5. TIpurotoBiieHHE pacCTBOPOB C
onpene€HHON MaccoBOM noJjiel pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICII H3y4aeMbIX
TMOHATHH U MPUMEHSITH 3TH MOHSITHS
P OITMCaHUM CBOHCTB BEIIECTB U UX
npeBpalieHui .

6 XapakTepnu3oBaTb (GU3NIESCKUE U
XHUMHYESCKHEe CBOWCTBa BOAHI, €€ POIIb
KaK pacTBOPHUTES B IIPHUPOIHBIX
Iporeccax .

6 COCTaBIISITE yPaBHCHUSI XUMHISCKUX
peaKknuii ¢ y9acTHEeM BOJBI .

6 OOBSICHITH CyITHOCTb 9KOJIOTHYSCKUX
npo6iIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
MPUPOIHBIX BOJ, CITOCOOBI OYNCTKHU
BOJEBI OT IpHUMecei, MephI 10 OXpaHe
BOJ OT 3arpsi3HEHUS .

6 IlimaHupoBaTh U OCYIIECTBIISITH Ha
MPaKTUKE XUMHUUYECKHE SKCIIEPUMEHTEHI,
MIPOBOAUTH HAOIIONEHUS, NEIATh BBI-
BOJBI ITO pe3yIbTaTaM dKCIEPUMEHTA .

6 CrenoBaTh mpaBujaM O0e30MacHOU
paboThl B 1abopaTopud IPU UCIIOIB30-
BaHWHA XMMHUYECKOH MOCYABI U 000pyHO-
BaHUA .

6 IIpoBOANTH BBIYMCICHHSI C MPUMEHEHU-
€M TIOHSATHSI «MaccoBasi IOJISI BEIIecTBa
B PacTBOpE» .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
y4IeOHBIX 3aJaHHI U B IIpoIlecce
HCCIIEJOBATEIHLCKON NeATEITbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
XHUMHYECKOr'O COJEp>KaHUsI, CIIPaBOY-
HbIe MaTepHuaJibl, pecypchl VHTepHeTa .

IlpumepHbIe TEMBI,
pPackpbIiBaOIue TaHHbIA
pa3aes nporpaMmsi,
¥ KOJIMYECTBO 4YacoB,
OTBOAMMOE HA UX U3y4YeHHUe

OcHOBHOeE coaeprkaHue

OcHOBHBIE BUABI AeATEJIbHOCTH
o0y4yarommuxcs

lMpodonxeHue mab.
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Botuucnenusn
— C UCIIOJIBL30BAaHUEM IIOHITHS «MacCo-
Basi JJOJISI BEIIIECTBA B paCTBOPE»

6 BpicTpauBaTh pa3BEPHYTHIC TUCHbMEH-
HBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMamio u3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pPHAaJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3YyYECHHBIA NOHATUNHHBIA anmapatr
Kypca XUMHUU

Tema 7. OCHOBHBI€E KJIACChI
HeopraHu4ecKHx
coeAVMHEeHU

(1149

Knaccudukarus HeOpraHU4eCKux
COCIMHEHUH .

OKcHIBI: COCTaB, KIacCUu(pUKALIUI
(OCHOBHBIE, KHUCIIOTHBIC, aM(OTEpHEIE,
HecoyieoOpa3yrolue), HOMSHKIATypa
(MeXayHapoaHasi ¥ TPUBHAJIBHAS) .
ITonydyeHue u XMMHUUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBEIX U aM(OTEPHBIX
OKCHJIOB .

OcHOBaHUS: COCTaB, KJaccUPUKaLIMs,
HOMEHKJIaTypa (MeXXIyHapoaHast |
TpUBHAJIbHAS), GU3NISCKUE U XUMHUIE-
CKHE CBOWCTBA, CIOCOOBI MOTYyICHHUS .
Kucnortsr: cocta, kiaccupuKaiusi,
HOMEHKJIaTypa, GpU3NIeCKue U XUMHIe-
CKHE CBOHCTBa, CITOCOOBI MOTYICHUSI .
Psi akTHBHOCTH METAJUIOB .

6 KnaccuduunpoBaTs U3y4aeMblie
BEIIECTBA 110 COCTaBYy U CBOHCTBaM .

6 CocTtaBisiTh (GOpPMYIbl OKCHIOB,
KHCJIOT, OCHOBaHHM, COJIEd M Ha3bIBaTh
HUX 0 MEXJIYHapoJHOHl HOMEHKJIa-
Type.

6 IIporHo3upoBaTh CBOIMCTBA BEIIECTB HA
OCHOBE OOIINX XUMHUYECKUX CBOWCTB
HM3YYEHHBIX KJIACCOB/TPYIIN BEMIECTB,
K KOTOPBIM OHH OTHOCSITCSI .

6 CoCTaBJIATh MOJICKYJISIDHBIE YpaBHE-
HUS peaKklyii, WITIOCTPUPYIOIIUX
XUMHYIECKHE CBOMCTBA U CIIOCOOBI
ITOJIy9EeHHSI BEIIECTB U3YUECHHBIX
KJIaCCOB/TPYIIN, a TaK)Xe HOATBEpIKIa-
FOIINX T€HETUYECKYIO B3aHMOCBSI3b
MEXJTy HUMH .
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Comnu (cpenHue): HOMEHKIIaTypa,
CIocoObI MOJIyYCHHsI, B3aUMOICiCTBIE
coJiel ¢ MeTaJulaMH, KUCIIOTAMHU,
[IeJI09aMH U COJISIMH .

I'eHeTH4UecKas CBA3b MEXAY KIIACCAMHU
HEOPraHWYECKUX COCITHHEHUH .

JleMOHCcTpanuu

OO0pa3isl HEOPraHNIECKHUX BEIIECTB
Pa3INYHBIX KJIACCOB .

BsaumopelictBue pacTBopa cepHOM
kucioThl ¢ okcuaom meau(ll) .

Peakuus nHeWTpanuzauuu .

BrrTecHenne ogHOrO MeTramia OpyruM U3
pacTBOpa COJH .

JlaGopaTopHble M NMpaKTHYecKue
pa6oThl

Jlabopamopnvie onvimot:.
BsaumopelicTBue KUCIOT ¢ MeTa/lJIaMU .
Ilomyuenue HepacCTBOPUMBIX OCHOBAHUH .
B3aumopeiicTtBue HEpacTBOPUMBIX
OCHOBaHUH C KUCIIOTAMHU .

Pasnoxenne runpokcuaa meau(ll) mpu
HarpeBaHUH .

Ilpaxkxmuueckas paboma:

Ne 6 . PemreHre sKCIepUMEHTAIbHBIX
3amad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYE€CKUX COCIUHEHUID .

Bovtuucnenusn
— [0 YPaBHEHUSIM XUMUYECKUX peaKIui

6 IIpon3BOAUTE BBIYHCIICHUS IO ypaBHE-
HHSIM XUMHYECKUX PEaKIui .

6 IIimaHMpOBaTh M OCYILIECTBIISATH Ha
MPaKTUKE XUMUUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTE HAOMIOACHMUS, 1eNaTh

BBIBO/JIBI ITO pE3yJibTaTaM 3KCIIEPUMCEHTA .

6 CrnenoBaTh mpaBujiaM O0e30macHOU
paboThI B 1a00paTOpPUH IIPH UCTIOIIB30-
BaHWHA XMMHYECKOH IOCYIBI U 000pyHo-
BaHUA .

6 Vcrionp30BaTh NP BBHIITOJIHSHUN
y4eOHBIX 3aJJaHHUI U B IpoIlecce
HCCIIEAOBATENILCKON NEATETBHOCTH
HAyYIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOT'0 COAEp>KaHUs, CIIPaBOY-
HBIE MaTepHaJIbl, pecypckl UHTEepHeTa .

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OIOPOil Ha
uHGOPMALMIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3Yy4YECHHBIM MOHSITUNHHBIN amnmnapar
Kypca XUMHU

IIpumepHBbIE TeMBbl,
pPackpbiBaomve JaHHbIN
pa3aeJ NnporpamMmelI,

M KOJIM4YeCTBO 4YaCOB,
OTBOAMMOE HA UX U3yUeHHe

OcHoBHoOe coaepxxanue

OcHOBHBIE BHIBI AeSITeTbHOCTH
o0yuarommxcst

Paszpen 3. [lepuoanyeckuii 3akoH U [lepuoauyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeH e 1eeBa.
CTpoeHMe aTOMOB. XUMHYeCKas CBSI3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 u)

MpodonxeHue mabs.
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Tema 8. [lepuoanyecKkuit
3aKoH U [lepuoaunydeckas
cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHaenne-
eBa. CtrpoeHue aTtoma (7 u)

TIepBbie mONBITKH KiIaccupUKaIUN
XHMHYECKHX 371€MEHTOB . [ToHsATHE O
Trpynmnax CXOJHBIX 3JIEMEHTOB (ILEJ0Y-
HBIE U [EJIOYHO3EMEeIIbHBIE METaJUIbL,
rajioreHbl, UHEPTHBIE T'a3bl) .

DJIeMeHTHI, KOTOpbIe 00pa3yIoT
aM$OTepHBIE OKCHIBI ¥ THAPOKCHIHI .
ITepuonuueckuii 3akon u Ilepuonu-
yecKasi CHCTEMa XHMHMUYECKHUX 3JIEMEHTOB
J . 1. Menneneesa . [lepuoasl, rpynmsl,
noArpynms! . @U3n4ecKuil CMBICT
MOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMe-
pOB Ileproja U TPYIIIHI .

CtpoeHue atoMoB . CocTaB aTOMHBIX
sigep . 3oromel . Dnexrponsl . CtpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xuMuyeckux aeMeHToB Ilepronuye-
ckou cuctemsl /[ . 1. Menneneesa .
XapaKTepUCTHKa XMMHYECKOTO >3JIEMEH-
Ta N0 ero nosioxkeHuro B Ilepuonuyeckoit
cucteme J[. 1. Menneneena.

6 PackpbIBaTh CMBICI NEPHOAUYECKOTO
3aKOHA .

6 IloHnMaTh CylecTBOBaHHUE IIEpHOAUYIC-
CKOI 3aBUCUMOCTH CBOMCTB XMMUYE-
CKMX 3JIEMEHTOB (M3MEHEHHUE PaJuyCOB
aTOMOB U 3JIEKTPOOTPULIATEITLHOCTH)

U UX COEIMHEHUII OT IOJIOXKEHUS B
MIEPUOAUYECKON CUCTEME U CTPOCHMUS
aTtoMma.

6 YcTaHaBIUBAaTh CBSI3b MEXKY IIOJIOXKE-
HHUEM 3JIEMEHTa B IEPUOJNYECKON
CHCTEME U CTPOSHHUEM €T0 aToMa (CoCTaB
U 3apsAn sifgpa, o0lee YUciIo JIEKTPOHOB
U paclpesieIeHUe UX MO0 JIEKTPOHHBIM
CIIOSM) .

6 ITporHo3upoBaTh XapakTep H3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCAUHEHUM IO
rpynmnaMm u nepuojaam llepuonnueckoit
CHCTEMBI .

6 XapakTepu3oBaTbh XUMHUUYECKHUE DJIE€MEH-
THI IIEPBBIX TPEX NEPUOOB, KAJIHS,
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3Hauenue llepumomuueckoro 3akoHa

u Ilepnoauueckoi cucTeMbl XUMHUYE-
CKHUX DJIEMEHTOB JUIsl Pa3BUTHSI HAYKU U
npaktuku . [ . 1. MenneneeB — yuéHbli,
Mearor U rpakJIaHuH .

JleMoOHCcTpanuu

KopoTkonepuonHass ¥ AJIWHHONIEPUOM-
Hast popmnl Ileproandeckoit cucTeMsl
xumudeckux demeHToB J[ . 1. Mennene-
eBa.

O3HakoOMJIEHHE ¢ 00pa3llaMH METaJlIOB
U HEMETAJIOB .

JlaGopaTopHble M NMpaKTHYecKUue
pa6oTsl

Jlabopamopnuviil onvim:
BzaumopeiicTBue ruapokcuga HUHKA €
pacTBOpaMHu KUCJOT U LIejIo4ei

KaJdpl{sl 10 MX IOJOXKeHHio B Ilepmo-
nudeckoit cucteme [l . 1. Menneneena .
6 CrnenoBaTh mpaBmiaM Oe3ormacHoOu pabo-
TBl B JIaOOpPaTOPUHU TPHU HCIOJIb30BAHUH

XMMHYECKOH MocyAsl 1 000pyIOBaHUSA .

6 BricTpauBaTth pa3BEPHYThIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOI1 Ha
nHGOPMAIHIO U3 YYEOHHUKA B CIIPABOY-
HBIX MaTEePHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBIM NOHATUMHBIA annapar
Kypca XUMUH .

6 Vcrionp30BaTh NPYU BBHIITOJTHSHUN
y4eOHBIX 3aJJaHUH TEKCTHI yuyeOHUKa,
crnpaBouHble MaTepuaisl (IIeprnoande-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, TabiIuIly pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHHUN U COJICH B
BOJI€, JIIEKTPOXUMHUYECKUH P
HanpsHKEHUH METaJIOB) .

6 Vcrionp30BaTh NP BEIITOJIHEHUHU
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEOBATEIbCKON NeATEIIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl MHTEpHETA

Tema 9. XumMnuuyeckasi CBA3b.
OKHC/IUTE/IbHO-BOCCTAHOBH-
TeJIbHbIE peaKIuu

(89)

DIEeKTPOOTPHUIIATETFHOCTE AaTOMOB
XUMHYECKHUX 3JIEMEHTOB .

Xwnumudeckast CBA3b (MOHHAsI, KOBAJICHTHAsI
MOoJIsIpHAas ¥ KOBaJICHTHAsI HENOJIsIpHasi) .

6 PackpbIBaTh CMBICI U3y4aeMbIX
TOHSITHH .

6 OnpenensiTh BUJ XUMHUUYECKOW CBSI3U
B COCIMHCHUH .

I[IpyuMepHBIe TeMBI,
pacKpbIBamolye JaHHbIH
pa3jeJs nporpaMmsl,

U KOJIU4eCTBO YacoB,
OTBOJMMOE Ha X U3yYeHHue

OcHOBHOe cojep:KaHue

OcHOBHBIE BH/bI AeSATEeJTbHOCTH
00y4yaloIMXxcsa

OKoHYaHue mabii.
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CTeneHb OKUCIICHUS .
OKHCIUTENHHO-BOCCTAHOBUTEIIBHBIC
peakuuu (OBP) . Ilpomecchl okucieHus
1 BocctaHoBIeHHs . OKUCIUTENN U
BOCCTAHOBUTEIIH .

JeMoHcTpanuu
OKHUCINTEIIHLHO-BOCCTAHOBUTEIbHEIE
peakuu: TOpeHHue, PeaKluu pa3ioxkKe-
HUs, COCAUHCHU

6 OmnpenensaTs CTEIeHb OKUCIICHUS
XUMHYECKOTO dJeMeHTa 1o Qopmyre
€r0o COeTMHECHUS .

6 OrnpenensiTe 3JIEMEHT (BEIIeCTBO) —
OKHUCJIUTEIb U DJIEMEHT (BEILECTBO) —
BOCCTaHOBUTEIIb .

6 OOBSICHATH CYIIHOCTH ITPOLIECCOB
OKHCJICHUSI 1 BOCCTAHOBJICHHUS .

6 COoCTaBJIATH JESKTPOHHBIN OanaHC C
y4E€TOM YHCIa OTAAHHBIX U MPUHSITHIX
3JIEKTPOHOB .

6 CocTaBisITh ypaBHCHHE OKHCIIUTEIb-
HO-BOCCTaHOBUTEIHLHON PEaKIIVH .

6 Vcriosnp30BaTh NpH BHITTOJIHEHUN
y4eOHBIX 3aJITaHUN TEKCTHl Y4eOHUKA,
CIpaBOYHBIE MaTepHaJbl (IIEpHOIYe-
CKYIO CHUCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. MennaeneeBa, TaOIUILy PACTBOPH-
MOCTH KHCJIOT, OCHOBAaHUU U COJIeH B
BOJI€, DJIIEKTPOXUMHUYECKUH PSII
HAIIPSDKCHUH METaslIoB)
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IIpu paspaborTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHHUPOBAHUU
JIOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH MCHOJIB30BAaHUS YJIEKTPOHHBIX (LIM(PPOBHIX)
00pa3zoBaTEIbHbBIX pecypcoB, SIBJISTFOTLIUX CST y4eOHO-METOINYECKUMHU
MateprajiaMu (MyJIBTUMEIUWHBIE MPO- TI'PaMMBbI, 3JICKTPOHHBIE YYEOHUKH |
3aJITaYHUKH, JJICKTPOHHbIE OHMOINOTEKH, BUPTyaJibHBIC J1a0OpaTOpHUH, WUTPOBBIC
NporpaMMmbl,  KOJ-  JIEKHMH  LU(PPOBBIX  0OOpa30BaTEIbHBIX  PECYpPCOB),
HCITOJIb3YEMBIMU JUJIsI OOyYE€HHSI 1 BOCHUTAHUS Pa3IMYHBIX I'PYIIN MOJIb30BaTEIICH,
MIPEJICTABJICHHBIMH B JJIEKTPOHHOM (IU(GPOBOM) BHIAEC U PEATHUIYIOIIUMH

mmpakTudeckue Bo3MokHoctH MKT,

3aKOHOOAaTCJIbCTBY 00 06paBOBaHI/II/I .

COJZIEP)KAaHHUE KOTOPBIX COOTBETCTBYET

DJIEKTPOHHBbIE PecypChl

Tembl

HNuTepHer pecypcsl

1. Xumus Ba)KHag  00JacThb
€CTECTBO3HAHMS W MPAKTHYCCKOMN
JIEATEINBHOCTH YEIOBEKA

https://resh.edu.ru/subject/lesson/1521/start/

2. BemecTBa 1 XUMHUYECKHUE PEAKITHHI

https://resh.edu.ru/subject/lesson/1522/start/

https://resh.edu.ru/subject/lesson/1485/start/

3. B031L8/X. Kucnopog.
IToustre 00 okcHumax

https://resh.edu.ru/subject/lesson/2447/start/

https://resh.edu.ru/subject/lesson/2446/start/

4. Bopopona. IlonsTre 0 KUCIOTax U
COJITX

https://resh.edu.ru/subject/lesson/3119/start/

https://resh.edu.ru/subject/lesson/2062/start/

https://resh.edu.ru/subject/lesson/2055/start/

https://resh.edu.ru/subject/lesson/3120/start/

5. KonnuecTBEeHHBIE OTHOLIEHUS B XUMHUH

https://resh.edu.ru/subject/lesson/2063/start/

https://resh.edu.ru/subject/lesson/2731/start/

https://resh.edu.ru/subject/lesson/2448/start/

6. Bona. Iloustue 00

OCHOBAHUAX

PacTtBOpBHI.

https://resh.edu.ru/subject/lesson/2442/start/

https://resh.edu.ru/subject/lesson/2443/start/

7. OCHOBHBIE KJacChl HEOPTaHUYECKUX
coeIuHEeHNN

https://resh.edu.ru/subject/lesson/2445/start/

https://resh.edu.ru/subject/lesson/2444/start/

https://resh.edu.ru/subject/lesson/2054/start/

https://resh.edu.ru/subject/lesson/2441/start/

https://resh.edu.ru/subject/lesson/2684/start/

https://resh.edu.ru/subject/lesson/2440/start/

8. Ilepunonnuecknit 3aKOH nu
[lepuonuueckas cucTeMa XUMHYECKHX
snemenToB JI. 1. Menneneesa. CtpoeHue

https://resh.edu.ru/subject/lesson/2053/start/

https://resh.edu.ru/subject/lesson/2051/start/

https://resh.edu.ru/subject/lesson/2050/start/



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2684/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
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aToma https://resh.edu.ru/subject/lesson/2049/start/

9. Xumwmyeckast cBs3b. Oxucnurensto- | hitps://resh.edu.ru/subject/lesson/3122/start/
BOCCTaHOBH- TEJILHBIC PCAKIIHH https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3093/start/



https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3093/start/

