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Paboyas mporpamMma 1Mo XMMHHM Ha YpOBHE OCHOBHOTIO OOILIEro 0Opa3oBaHHUs COCTaBlieHa Ha OCHOBE
TpeGoBanuii kK pe3ynbTaTaM OCBOCHHS OCHOBHOWM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETo
obpas3oBanusi, mnpencraBieHHbIX B demepanbHOM ToOCYJapcTBEHHOM 00pa30BaTeNbHOM CTaHIapTe
OCHOBHOT'0 00111er0 00pa3oBanus, ¢ y4ETOM pachpe/elEHHBIX M0 KIaccaM MpOoBepseMbIX TPeOOBaHUM K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUs U
SIIEMEHTOB COJICpP)KaHMs, TPEJCTABICHHBIX B YHUBEPCATBHOM KOJAM(PHKATOPE MO XMMHH, a TaKXKe Ha
ocHoBe [lpumepHON mporpamMmbl BOCIHTAHMS OOYYAIOUIMXCS TMPHU MHONYYEHHH OCHOBHOTO OOIIEro
obpazoBanus u ¢ yuétom Konuenuuu npenogaBanus y4eOHOTo npeaMeTa « XuMus» B 00pa30BaTebHbIX
opranuzanusax Poccuiickoit @enepaiiy, pealu3yoluX OCHOBHbIE 0011e00pa30oBaTeibHbIe MPOrpaMMbl
(yrB. Pemenuem Komnmerun Munnpocemienust Poccuu, mpotokon ot 03 .12 .2019 N I1K4BH) .
Paboyas mporpamma mno xuMuu uist 5-9 kinacca sBiseTcs NPUIOKEHHEM K 00pa30BaTeNbHOM MporpamMme
ocHOBHOTO 00mIero oopazoanust MOY «OOIL Nel0y.

PabGouas mporpamma paszpabotana ¢ yuetom [Ipumepnoii paboueil mporpamMMbl OCHOBHOTO OOLIETO
oOpa3oBaHus 1Mo XUMUM st 8-9 KiaccoB (000peHa perieHneM (enepaTbHOr0 Y4eOHO-METOANIECKOTO
o0bearHeHHs 10 00mEeMy obpa3oBaHmto, mpotokoi 3/21 ot 27.09.2021 r.).

[TOACHUTEJIbHAA 3AIINCKA

CornacHO cBOeMy Ha3Ha4YE€HMIO paboyas MmporpaMma SBISETCS OPUEHTHPOM JUIS COCTaBICHHS PaboUumX
aBTOPCKUX MPOTpaMM: OHA JNa€T MpEJCTaBICHUE O IENX, oOIel cTparerun o0ydeHus, BOCIUTAHUS U
pa3BUTUSL OOYHYArOLIMXCSl CPEACTBAMU Y4eOHOTo mpeaMera «XWMHS»; YCTAaHABIMBAET 00sA3aTENbHOE
NpeIMETHOE CoJepKaHue, MPelyCMaTprBaeT paclpeaeseHue ero 1o KjiaccaM U CTpyKTYpUPOBAHUE €ro
[0 pasfenaM M TeMaM Kypca, OINpEeAeNseT KOJMYECTBEHHbIE U KAueCTBEHHBIE XapaKTEPUCTUKH
cojiepxanus; AaéT MpUMEpPHOE pacrpenefieHue Y4eOHBIX 4acoB 10 TEMAaTHYECKHM paszjienaM Kypca H
pEKOMEHlyeMyl0 (IIPUMEPHYI0) TOCIEJOBATEIbHOCTh UX M3Y4EHHMS C YYETOM MEXKIPEAMETHBIX U
BHYTPHIIPEMETHBIX CBSI3€H, JIOTMKUA Y4eOHOrO TPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJaromuxcs;
OmpeieNiieT BO3MOXKHOCTH IpeIMeTa ISl peain3aluy TpeOoBaHUN K pe3ylbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBarenpHOil MPOrpaMMbl Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs, a Takke TpeOOBaHHMU K
pe3yibTaTaM OOy4YeHUs] XMMHM Ha YpOBHE LEJIed M3yuyeHus MpeJ MeTa U OCHOBHBIX BHJOB
y4eOHOMO3HABATENbHON JeATeNbHOCTH/ y4YeOHbIX JEWCTBUH yuYeHMKAa IO OCBOEHHIO Y4eOHOro
COZIEpKaHUS .

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O [TPEJIMETA «XUMU»
Bkman ywebGHoro mpeamera «Xumus» B JOCTIKEHHME II€lel OCHOBHOTO 0OLIero oOpa3oBaHUs
00yCIIOBJIEH BO MHOTOM 3HAaU€HHEM XMMHUYECKOW HAayKH B IO3HAHUHM 3aKOHOB MHPUPO[IbI, B Pa3BUTUH
HPOU3BOIUTENBHBIX CUJI OOIIECTBA M CO3/1aHUH HOBOM 0a3bl MaTepHaIbHON KyJIbTYPHI .
XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK PacHpoCTpaHuia CBOE BIMSHHME Ha Bce 00JacTH
YEJI0BEYECKOr0 CYIECTBOBAHMUSA, 3a/aja HOBOE BHUICHUE MHpA, CTala HEOTHEMIIEMBIM KOMIIOHEHTOM
MHPOBOH KYJBTYpPbl, HEOOXOJUMBIM YCIOBHEM KU3HU OOLIECTBA: 3HAHUE XMMHHU CIYXKUT OCHOBOM IS
(GopMHpOBaHHS MHPOBO33PEHUSI YENOBEKa, €ro MPEJCTaBICHUH O MaTepualbHOM €AWHCTBE MHPA;
BO)XHYIO POJIb UIpaioT (GOpMHUpPYEMble XMMHUEW MPEICTaBIECHNUS O B3aMMOIPEBPAILICHUSIX 3HEPTUH U 00
3BOJIIOLIMM BEILECTB B MPUPOJIC; COBPEMEHHAs XMMHUS HalpaBieHa Ha pelleHue Io0albHbIX MpolieM
YCTOMYMBOIO DPA3BUTHUS 4YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTMUECKOM, MHIIEBOM M HKOJOIMYECKOM
0e30macHoCTH, MPOOIIEM 3]paBOOXPAHEHUS .
B ycrnoBusix Bo3pacTaromiero 3Hau€HHs XMMHM B JKM3HH OOILECTBA CYLIECTBEHHO MOBBICHIACH POJIb
XUMHYECKOro o0pa3oBanus . B miaHe colpanu3aniy OHO SIBJISETCS OAHUM U3 YCIOBUM (opMUpOBaHUS
MHTEJUIEKTA JIMYHOCTU U TADMOHUYHOTO €€ Pa3BUTHA .
CoBpeMEHHOMY 4YeJOBEKY XHMHUYECKHE 3HAHMS HEOOXOMMMBI Ul MPUOOpETeHHs OOIIEKYIbTYPHOTO
YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAWUTbCA B COLMYME M OTBETCTBEHHO Y4YacTBOBaTh B
MHOT000pa3HO#l >KM3HM OOIIEeCTBa, A1 OCO3HAHMUS BAXHOCTH PA3yMHOTO OT HOLIEHHS K CBOEMY
3JI0POBBI0 M 37I0POBBIO JPYTUX, K OKPYKAIOIIEH NMPUPOTHOW Cpene, Ui TPaMOTHOTO IMOBEJCHUS IPH
UCIIOJIb30BAHUU PA3JINYHBIX MATEPUAJIOB U XMMUUECKUX BELECTB B [IOBCEJHEBHOW )KU3HU .
Xumuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE ABNISAETCS 0a30BBIM IO OTHOIIEHHUIO K CHCTEME OOIIEro
XUMHYECKOro oOpa3oBanus . [109TOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO pEalU3yeT MPUCYLINE
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o0ILIeMy XMMHYECKOMY OOpa30BaHMIO KIIOYEBBIC LIEHHOCTH, KOTOPbIE OTPaKaroT TOCyIapCTBEHHBIE,
OOIIECTBEHHBIC W MHAWBUIYAIbHBIE TIOTPEOHOCTH . DTUM OIpPEAENSAETCS CYIIHOCTh OOIIeH cTpareruu
00yueHHUs1, BOCITUTAHUS U Pa3BUTHUs 00YUAIOIIUXCSI CPEICTBAMU yUeOHOTO IpeaMeTa « XUMUS.
W3yuenue npenmera:

1) cnocoOcTByeT peanu3allid BO3MOXKHOCTEH sl CaMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JTUYHOCTH, €€ 00IIel U (yHKIIMOHATBHON TPAMOTHOCTH;

2) BHOCHT BKJIaJl B ()OPMUPOBAHKE MBIIUICHHS M TBOPUYECKHX CIOCOOHOCTEI MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITEIbHOW Y4eOHOUM JeATeNIbHOCTH, JKCIEPUMEHTAIBHBIX M UCCIENOBATEIbCKUX  YMEHHI,
HEOOXOJUMBIX Kak B IOBCEHEBHOM KU3HU, TaK U B IPOPECCHOHANBHOMN eATeTbHOCTH;

3) 3HAKOMUT CO CENU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIa/IbIBACT

OCHOBBI LIEIOCTHOTO B3IJIS/1a HA €JUHCTBO MPUPOJABI M YEJIOBEKA, SBJIAETCS OTBETCTBEHHBIM 3TAllOM B
(GOpMUPOBAHHUHU €CTECTBEHHOHAYYHON TPAMOTHOCTH TIOJIPOCTKOB;

4) cnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHOHAYYHBIM 3HAHHAM, K
IPHUPOJIE, K YETOBEKY, BHOCHT CBOW BKJIAJl B 9KOJOTHYECKOE 00pa30BaHKE MIKOJILHUKOB .

HasBannble HampaBieHus B 00y4eHHH XUMUHM 00ECHeYMBAIOTCS CIENU(BUKON colepKaHus MpeaMera,
KOTOPBII SBISIETCS MEJArOrMYeCKH aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XWMHUH Ha
OTIPEJICIIEHHOM 3Tarie €€ pa3BUTHS .

Kypc xuMuu OCHOBHOM MIKOJIBI OPUEHTHUPOBAH HA OCBOEHHE OOYHYAIOIIMMUCS OCHOB HEOPTaHUUECKOM
XUMHHU 1 HEKOTOPBIX TOHATHIA 1 CBECHUI 00 OTAEIbHBIX 00BEKTaX OPTaHUUECKON XUMHUH .

CTpykTypa cozpepxkanus mpeameTra copMUpOBaHA HA OCHOBE CHCTEMHOTO TOJX0Ja K €r0 M3yYEHHIO .
ConepxaHue CKIaIbIBa€TCAd U3 CUCTEMbI MOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbI
MOHATHIA O XUMHUYECKOM peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BAHBI 10 TPUHILUITY
NOCJIEJOBAaTEIbHOTO Pa3BUTUSl 3HAHUN HAa OCHOBE TEOPETUUECKUX NPEACTaBICHUH Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS, ypoBHS [leproauueckoro 3akona J{
. N . MengeneeBa Kak OCHOBHOTO 3aKOHAa XUMHHM, YUEHHUS O CTPOCHHMU aTOMa M XMMHUYECKOW CBS3H,
IPE/CTaBIEHUN 00 3JIEKTPOIUTHYECKOM JUCCOLMAIMU BELIECTB B pacTBOpax . TeopeTuueckue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE SMIMPUYECKH MOJTYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCS
MIOCJIC/IOBATEIBHO OT OJIHOTO YPOBHS K JPYTOMY, BBITIONHSSA (QYHKIIMU OOBSCHEHUS U MPOTHO3HUPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MTPAKTUUECKOTO IIPUMEHEHHS U MOJYUYECHUS U3y4aeMbIX BEIIECTB.
Takas opranuzaunus cojep’kaHusi Kypca CHOCOOCTBYET IMpPEACTABICHUIO XUMHUYECKON COCTABIIAIOIIEH
HAyYHOH KapTHHBI MUpA B JIOTHKE €€ cuCTeMHOi nmpupoabl. Tem cambiM oOecriednBaeTcsi BO3MOKHOCTh
dbopmupoBaHUs y 00yYaIOMIUXCS IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO M METOJIaM MO3HAHUS B
HayKke . BaXXHO Takke 3aMETHUTh, UYTO OCBOCHHUE COACPKAHUA Kypca MPOMCXOIUT C IPHUBICYECHUEM
3HaHUH U3 paHee U3y4eHHbIX KypcoB: « OKpyKaromuii MUp»,

«buonorus . 5—7 knaccs» u «Pusuka . 7 Kiacey.

HEJI U3YUYEHUA YUEBHOI'O ITPEAMETA «XUMUS»
K HanpaBneHuto nepBoCTENEeHHON 3HAYMMOCTH TIPU peanu3aluu o0pa3oBaTeIbHbIX QYHKUUI MpeamMera
«XuUMHSA» TPAAULMOHHO OTHOCAT (OPMHUPOBAHME 3HAHMHA OCHOB XMMMYECKOM HayKd Kak 00i1acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUIECKON JEATEIbHOCTH YeJI0BeKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHpPOBOM KyJIbTYphl . 3a/1aya MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUH —
BOXHEWIINX (AKTOB, MOHATUI, 3aKOHOB M TEOPETHMYECKUX IOJOKEHHUH, JOCTYMHBIX 0000IIeHnI
MHPOBO33PEHUYECKOT0 XapaKTepa, fA3blka HAayKH, 3HAHWH O HAayYHbIX METOJAX HM3YY€HMS BEILECTB U
XUMHYECKUX PEaKLUi, a Takke B (OPMHPOBAHUM U PA3BUTHU YMEHMH U CHOCOOOB AEATEIbHOCTH,
CBA3aHHBIX C IUIAHUPOBAHUEM, HAONIOAEHHEM U MPOBEICHUEM XUMUUYECKOTO HKCIEPUMEHTa,
coOIoIeHueM TIpaBMIT 0€301acHOTO OOPAIICHHUS ¢ BEIIECTBAMH B MOBCEIHEBHOM JKU3HH .
Hapsiny ¢ 3TuM 1enu u3ydeHus npeaMera B IporpaMMe yTOUYHEHBI U CKOPPEKTUPOBAHBI ¢ YIETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOTO 00miero oOpazoBanus. CerogHs B 00pa3oBaHUH 0CO00 3HAYUMOMN
NpHU3HAETCA HAMpaBJIEHHOCTh OOYUEHHUs Ha pa3BUTHE M CAMOpA3BHUTHE JIMYHOCTH, (OpMUpOBaHUE €&
UHTEIUIeKTa M o0mei KyibTypbl. OOydyeHHe YMEHHMI0 YYHUTbCS M TPOAOIIKATh CBOE 00pa3zoBaHME
CaMOCTOSTENIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIIMX QyHKIMI y4eOHBIX TIPEAMETOB.
B cBsa3u ¢ 3TMM npH M3y4yeHHHM IpeAMeTa B OCHOBHOH ILIKOJNE AOMUHHpYIOIIEE 3HAUCHUE MpUoOpenu
TaKue 11eNu, Kak:



- (opMHpOBaHHE HWHTEJUICKTYaJbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K CamM00Opa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIPHOMY HPHHATUIO DEIICHUH, CIOCOOHOW aJamnTHpoBaThcs K OBICTPO
MEHSIOIMMCS yCIIOBHAM JKH3HH;

- HampaBJIEHHOCTh OOy4YeHMS Ha CHCTEMAaTHYeCKOe INPUOOLIEHHE YYAIIUXCSd K CaMOCTOATEIbHOI
MI03HABATENILHOM JIEATEIbHOCTH, HAYYHbIM METOJaM MO3HAHUS, (OPMHUPYIOIIIM MOTHBALIMIO M PA3BUTHE
CHOCOOHOCTEH K XUMUH;

- o0ecrieueHHE YCJIOBHUH, CIIOCOOCTBYIONIMX MPHOOPETEHHIO OOYYAIOIIMMHUCS OMbITa Pa3sHOOOpa3HON
JESATENHHOCTH, O3HAHHS U CAaMOTIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIMH), UMEIOIINX
YHHBEpCAIbHOE 3HAUYCHHUE IS PA3IMYHBIX BHJIOB JACSATEIbHOCTH;

- (hopMupoBanue yMEHUH OOBACHATD U OLIEHUBATH SBICHUS OKPYKAIOIIETO MUpa HA OCHOBAaHUH 3HAHMUIA
¥ OTIBITA, MTONYYEHHBIX IPH U3YYECHUH XUMHUHY;

- (hopmupoBanue y 00ydyaromUXCcs IYMAaHUCTHYECKUX OTHOIICHHUH, TIOHUMAaHUS LEHHOCTH XMMHYECKHUX
3HAHMH [T BBIPAOOTKH KO JIOTHYECKHU LEIECO00PA3HOTO MOBEACHHUS B OBITY U TPYJIOBOH JEATEIBHOCTH
B LIEJISIX COXPAHEHHS CBOETO 37I0POBbS M OKPYIKAI0 IIEH MPUPOIHOMN CpeIbl;

- pa3BUTHE MOTHMBALMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W CaMOBOCIUTAHHUIO Ha OCHOBE
YCBOCHHUsSI OOIIEYENIOBEUYSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpodmwis u
HAIPaBICHHOCTU JANbHEHIIET0 00yYeHHUS.

MECTO YYEBHOI'O ITPEJJIMETA «XUMUW» B YYHEBHOM ITJIAHE
B cucreme oOmiero obpazoBanus «XuMus» MpU3HaHA 00s3aTENbHBIM YUEOHBIM MPEIMETOM, KOTOPBIN
BXOJIUT B COCTaB MPeaMETHON 00macTi « EcTecTBeHHOHAYUHBIE TIPEIMETHI».
VYueOHbIM MJIaHOM Ha €€ u3yueHue oTBeqeHo 136 yueOHBIX 4acoB — MO 2 4 B HeJemo B 8§ u 9 kimaccax
COOTBETCTBEHHO.
JIist KaXI0ro Kiiacca MpeayCMOTPEHO pe3epBHOE YUeOHOE BpeMsl, KOTOPOE MOXKET ObITh HCIOJIb30BAHO
yYacTHHKaMH 00pa3oBaTeIbHOTO TIporecca B MEsIX (OPMHUPOBAHMS BAPHATHBHOW COCTaBISIOIICH
CoZIep)KaHKMs KOHKpeTHOW paboueir mporpammbl. Ilpm 3TOM 00s3aTenbHas (MHBapHMAaHTHAs) YacTh
COZIEpKaHMA TpeaMeTa, yCTaHOBJIEHHas paboueil mporpaMMoi, 1 BpeMs, OTBOJUMOE Ha €€ M3y4eHHeE,
JIOJDKHBI OBITH COXPAHEHBI MOTHOCTBHIO.
B ctpykType paboueit mporpaMMBbl HapsiIy ¢ MOSCHUTEIBHON 3aIMCKOH BIJICTICHBI CICIYIOIINE Pa3IeIibl:
- TUJIAHUpPYEMble pe3yJibTaThl OCBOGHUS y4yeOHOro mpeamera «XUMHUS» —  JHYHOCTHBIE,
METarnpeMEeTHbIE, IPEIMETHBIE;
- cofiepaHue y4eOHOTo mpeaMeTa « XUMUs» 10 ToJlaM 00yueHuS;
-TeMaTU4eCKOe TUIAHMPOBAHKHE, B KOTOPOM JIETATM3UPOBAHO COAEPKAHHE KAXKIOW KOHKPETHOW TEMBI,
yKa3aHbl KOMMYECTBO YacOB, OTBOJMMBIX Ha €€ W3y4eHHE, U OCHOBHbBIC BHUIbI YUEOHOW NEeSITeTbHOCTH
yueHuka, (GopMHpyeMble TPH H3YYCHHUH TEMbI, MPHUBEAEH IMEPeUYeHb IEMOHCTpAIUH, BBIOTHAEMBIX
yUYHTENEeM, U TIepedeHb PEKOMEHIYEMBIX Ta0OPATOPHBIX OMBITOB U MPAKTHYECKUX PAOOT, BHIMOIHAEMbIX
YYAIIAMHCS.



COAEPXXAHUE YUYEBHOI'O ITPEJIMETA «Xumusi»
8 ki1ace

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XuMuM B KM3HU 4elioBeka. Tema u BemecrBa. Du3nueckue CBOMCTBA
BellecTB. ArperaTHoe cocTtosiHue BeulecTB. [loHATHE O MeTonax MO3HAHMS B XUMHH. XUMHS B
cucreMme Hayk. Uucrele BemecTBa U cmecu. CriocoObl pa3esieHns CMeCeil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3IeMEeHTbl. CHMBOJIBI XMMHUUYECKHX 3JIeMEeHTOB. I[Ipocteie n
CJIO’KHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHUYECKHX DSJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coctaBa BeulecTB. OTHocUTenbHas aToMHas Macca. OTHOCHUTENbHAas MOJIEKYJISIpHas Macca.
MaccoBas 10711 XMUMHAYECKOTO 3JIEMEHTA B COCIMHEHHH.

du3nyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas pPeakius U €€ NMPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XuMuyeckue ypaBHeHHs. Kiaccupukanus XMMHUYECKUX peakuuidl (COequHEeHMs,
pasioKeHus], 3aMeIeHUs, 0OMEHa).

XUMUYECKUH HSKCHEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYJI0i, ¢ mpaBuiamMu pabOThl B
naboparopun u npuémMamu oOpaieHus ¢ Ja00paTopHBEIM 000pyIOBaHHUEM; U3YUYCHHUE M OIMCAHUC
(bu3nUecKUX CBOKMCTB 00pa3Il0B HEOPraHWYECKUX BEIIeCTB; HaOM0AeHHE (HU3HUECKUX (TIaBIeHUE
BOCKa, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHJCHCAIUS BOJbI) U XUMHUYECKUX
(ropenue cBeuH, IPOKATMBAHUE MEAHON MMPOBOJIOKH, B3aUMOICHCTBUE MeJia C KUCIIOTO) SIBJICHUIA,
HAOJIOZCHNE W ONMHCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakmui (pas3iokeHue caxapa,
B3aMMO/ICIICTBIE CEPHOM KHUCIOTHI ¢ XJOpuaoM Oapus, pasioxenue ruapoxcuaa meau(ll) mpu
HarpeBaHWHU, B3aUMoOJCHcTBUE jkeie3a ¢ pactBopoMm comu  Meau(ll)); u3ydenuwe crocoGoB
pasneneHus cmeceid (C TMOMOUIbIO MarHuTa, (UIBTPOBAHUE, BbHIAPUBAHUE, TUCTHIUISAIMS,
xpomarorpadusi), TPOBEJICHUE OUYMCTKU MMOBAPEHHON COJIM; HAOIOJICHUE M ONMCAaHUE PE3yJIbTaTOB
MIPOBEACHUS OIbITa, WUTFOCTPUPYIOLIEIO 3aKOH COXPAHEHHUs MAcCChl; CO3/IaHUE MOJENEH MOJIEKYJ

(IapocTepKHEBBIX).
Ba:kneiimme npecTaBuTe I HEOPraHMYECKHUX BELIECTB
Bo3gyx — cmeck razoB. CocraB Bo3myxa. Kwucimopon — 37eMEHT M IpOCTOE BEIIECTBO.

Haxoxxnenue kucioposaa B mpupoje, Gpuzndeckrue U XMMUYECKHe CBOWCTBa (PEaKIMU TOPEHUs).
Oxkcunpl. [lpumenenne xucimopona. CrmocoObl TOMYyYEeHHS KHCIOpoJa B JjabopaTopuud H
npoMblIIeHHOCTH. KpyroBopoT kuciaopoaa B mpupoge. O30H — amioTponHas MOJIUpHUKAIMS
KHMCJIOPOJIA.

TennoBoit  >pdexT XuUMUUECKOM  peakuuu, TEPMOXMMUYECKHE YpaBHEHHs, 93K30- H
SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: yroib M MeTaH. 3arpsA3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOT'O CIIOS.

Bonopon — snemeHT u mpoctoe BeulecTBo. HaxoxaeHue Bojopoja B mpupoje, puznyeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOcO0bI omydeHus. Kucinotel u conu.

KonuuectBo BemectBa. Monbs. MossipHast macca. 3akoH ABoraapo. MossipHbli 00BEM Ta30B.
Pac4€rbl M0 XMMUYECKUM ypaBHEHHUSM.

dusnyueckue cBOMCTBa BOJbL. Bona kak pactBoputens. PacTBopsl. HacklmeHHbIE M HEHACBIILIEHHBIE
pacTtBopsl. PacTBopuMOCTh BeniecTB B BoAe. MaccoBasi 101 BEIIECTBA B PACTBOpE. XUMHUUYECKUE
cBoiicTBa Bojpl. OcHOBaHMS. Poib pacTBOpOB B MpHUPO/IE U B KU3HU YenoBeka. Kpyropopot BojbI B
IIpUpOAE. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOL.

Knaccudukanmmst  Heopranmueckux  coemuHeHmil.  Oxcuapl.  Krnaccudukamus — OKCHIOB:
cosieoOpa3ymomnue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHble) U HeconeoOpa3zyromue. Homenknarypa
OKCHJIOB (MEXIyHapoaHas U TpHUBUAIbHasA). DPU3NYECKHE M XHUMHUYECKHE CBOMCTBA OKCHIOB.
ITonyuyenue okcuaoB.

OcnoBanus. Knaccudukanus ocHoBaHMiA: MIENOYM M HepacTBOpHUMBbIe OCHOBaHMs. HomeHKkaTypa
OCHOBaHUH (MeXIyHapoJHasi U TpuBUaIbHasA). OU3HNUecKre U XUMUYECKHE CBOMCTBA OCHOBAHM.
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[Tony4yeHue ocCHOBaHUHA.

Kucnorsl. Knaccudpukamms kuciaor. HomeHnkiaTypa KHCIOT (MEXIyHApOJHAas W TPUBUAIbHAS).
dusnueckre W XUMHYECKHE CBOMCTBAa KUCIOT. Psn aktuBHOocTH MeTawioB H. H. Bekerosa.
ITonyuenue KucCiorT.

Comu. Homenkmnarypa comneil (MexAyHapogHas W TpuBUalbHas). DU3MUECKHe U XHUMHUYECKHE
cBoricTBa coseil. [lonyuenue coieil.

['eneTnueckas cBsSI3b MEXKIYy KlacCaMu HEOPraHUYECKUX COCIUHEHUM.

XUMHUYECKUN DKCIEPUMEHT: KA4ECTBEHHOE OIIPEACIICHUE COIEPKAHMSA KHCIOPOJa B BO3IYyXE;
MOJIy4eHHe, coOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB KHUCIOpOJa; HaOIo[eHHe
B3aUMOJICHCTBUSL BEUIECTB C KHUCIOPOJOM U YCJIOBUS BO3HMKHOBEHHUS U IPEKPALICHUS TOPEHUS
(moxapa); 03HaKOMJICHHE ¢ 00pa3llaMHu OKCHIOB M OMHCAHME X CBOMCTB; MOJydyeHUE, coOupaHue,
pacrno3HaBaHHE U W3Y4YEHHE CBOMICTB BOJOpPOAA (TOpPEHME); B3aUMOAEHCTBHE BOJOPOJIA C OKCHIIOM
Menu(Il) (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHUATIOB);HAOIOCHUE 00pasloB  BEIICCTB
KOJIMYECTBOM | MOJIb; HCCIIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHOM
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOHM J0JEH PacTBOPEHHOIO
BELIECTBA; B3aMO/IEHCTBHE BOJBI C METAJUIAMU (HATPUEM U KaJblMeM) (BO3MOKHO MCIOIb30BaHHUE
BUJICOMATEPHAIIOB); OIpe/eJIeHHEe PACTBOPOB KHUCIOT W IMIeJloueld ¢ MOMOIIbI0 HHAMKATOPOB;
UCCIIeIOBaHNE 00Pa3llOoB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB; HAONIOIEHUE N3MEHEHUS
OKpacKd HHJIMKAaTOPOB B PAcCTBOPAX KHCIOT M IIEJIOYEH; M3yYeHUE B3aUMOJICUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C MeETaUlaMH, PEaKUuid HEeHTpalu3aluy;
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METaJljia IPyTUM W3 pacTBOpa COJH;
pelieHue HAKCIEePUMEHTANBHBIX 3a7ady 1o TeMe «Baxuelmme Kiacchl HEOPraHUYeCKHX
COETUHEHUI.

Hepuoguveckuii 3axkoH u Ilepuoamyeckasi cucrema xumMudeckux IjaemeHtos [ U.
Menpeneea. CTpoeHue aTroMoB. XuMHYecKasi cBA3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBple TOMBITKA KIACCH(PUKAIUU XUMUYECKUX JJIeMEHTOB. [loHATHE O Trpynmax CXOAHBIX
3JIEMEHTOB (I1LIE€J0YHBIE U ILEJIOYHO3EMEIbHBIE METAJIbI, TaJOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(pOTEepHbIE OKCUABI U TUIPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumuueckux snemeHToB Jl. M. Menneneesa.
Kopotkonepuoanass u gnmuHHOnepuoanas ¢opmbl [leprogndeckoil cUCTEMBl XMMHYECKUX
anemenToB J[. . MenneneeBa. [lepuoasl u rpynnbl. @U3MYECKUN CMBICI MOPSAKOBOTO HOMEpA,
HOMEPOB MEpUOa U TPYNIbI FJIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHbIX saep. M3otonbl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obonouek aromoB mepBbiXx 20 xumuueckux odneMeHToB llepmonmueckoit cucremsr [JI. U.
MenpneneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTA IO €ro IOoJoKeHHI0 B llepuommueckon
cucteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOICTB MO TIpynnaM M nepuoaam. 3HaudeHue llepuoamyeckoro 3akoHa M
[Iepnonnyeckoil CUCTEMBI XMMHMYECKMX 3JIEMEHTOB JUIS pa3BUTUSA Hayku M npaktuku. [ W.
MenneneeB — y4EHBIN U IPAXKIAHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (TOJIsipHAsE U HEMOJSpHAsi) CBsI3b. DJIEKTPOOTPHUIIATEILHOCTh
XUMHUYECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenp oxucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolieccel okuciaeHHs U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN  JKCHEPUMEHT: U3ydYeHHe 0O0pa3loB BEIIECTB METaUIOB U HEMETAJIOB;
B3aUMOJICHCTBUE THUAPOKCHJA IIMHKA C PAacTBOPAMHM KHUCIOT W UIEJNOYEH; MPOBEJCHHE OIbITOB,
WUTFOCTPUPYIOMIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpeHUe, peakIuu
pa3NoKEHUs, COSAMHECHNS).

MexnpeaMeTHblie CBS3H

Peanu3arusi MEeXIpeIMETHBIX CBSI3eH MpPU H3YyUYEHWH XUMHUHU B 8 KIlacCe OCYIIECTBISETCS uepe3
WCIIONIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK W TOHSATUH, SIBISFOIIUXCS
CHUCTEMHBIMU JJIS OTACJIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.
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OO111e ecTeCTBEHHO-HAYUYHbIEC OHATHS: Hay4HbIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, AHAJIU3, CUHTE3,
Kinaccuukanus, NEePHOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJICIMPOBAaHHE, H3MEpEHUeE,
MO/IEJIb, SIBJICHUE.

dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIbI, PaJANOAKTUBHOCTb,
MOJIEKYJIa, 3JEKTPUUECKUI 3apsill, BEIIECTBO, TeJI0, 00bEM, arperaTHoe COCTOSHUE BEILECTBa, ras,
¢u3nvecKre BEIMYUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b61, COoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaabl, TOPHBIE MOPOIBI, IOJIE3HBIE HCKOIMAEMBIE,
TOIIUBO, BOJIHBIE PECYPCHI.

9 kJjacc

BemecTBo M XUMHYecKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumuueckux siemeHToB Jl. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMMYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KalWs, KaJbIMsl M WX COEJAMHEHUH B COOTBETCTBHU C TIOJOXKEHHEM 3JIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrtpoeHne BemecTBa: BUAbI XUMUYECKON CBS3HU. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILLIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJA XUMUYECKOMN CBSI3H.
Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB (MEXIyHApPOJHAs W TPUBUAIBHAsA).
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K PAa3JIMYHbIM KJaccaM HEOpPraHMYecKuX
COCIMHEHUI, TeHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccupukanus XUMMYECKMX peakUil 1O pa3auyHbIM MpU3HaKaMm (MO 4YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMU BEUIECTB, IO TEIUIOBOMY 3(p(eKTy, 0 M3MEHEHUIO CTETICHEH OKUCIICHHS
XMUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYACTHIO KaTajln3aropa). DK30- U S3HI0TEPMHUYECKHUE
peaKIyu, TePMOXUMHYECKIE YPABHEHHS.

[TonsaTue o ckopocTy Xumuueckoi peakuuu. IlonsTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakiusix. IloHATHE O TOMOTEHHBIX M TETEPOTEHHBIX peakiusax. [loHATHE O XUMHUYECKOM
paBHOBecHH. PaKTOPHI, BIUAIOLIME HA CKOPOCTh XUMUUECKOM PEaKkIMU U MOJI0KEHUE XUMUYECKOTO
paBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  JJIEKTPOHHBIH  OajJaHC  OKMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YpPaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO0/1a SJICKTPOHHOT 0 OasaHca.

Teopust 2IEKTPOIUTUUECKON TUCCOLMALUMU. DIEKTPOIUTHI U He- 3IEKTPOIUThl. KaTHOHbI, aHUOHBI.
MexaHu3M JMCCOLMAIMM  BEIIECTB C Ppa3IMYHBIMU BHJAMHM XUMHUYecKoW cBs3H. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiium MoHHOrO oOOMeHa. YCIIOBUS TPOTEKAaHUs peakiuii HOHHOro oOMeHa, NOJHBIE H
COKpalI€HHbIE HOHHBbIE ypaBHEHMsI peakiuil. CBoiicTBa KHUCIOT, OCHOBaHMM M CoOJied B CBETE
MIPEJCTaBICHUN 00 ANIEKTPONUTHYECKOH Tucconmannu. KauecTBeHHble peakiiuy Ha HOHBL. [loHsATHE
0 THJIPOJIN3E COJIEN.

XUMHUECKUH  SKCIIEPUMEHT: O3HAaKOMJICHHME C MOJEISIMHM  KPUCTAUIMYECKUX  PEIETOK
HEOpPraHMYECKUX BEIIECTB — METa/NIOB M HEMETayuloB (TpaduTa M anMmasza), CJIOKHBIX BEIIECTB
(x1opuaa HaTpHs); UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOW pPEeaklMU OT BO3JEHCTBUSA
pa3nuuHbIX (PAKTOPOB; HCCIEAOBAHUE AIIEKTPONPOBOJHOCTH pACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMALMN  KUCJIOT, MIesoueil U cojiel (BO3MOMKHO HCIIOJIb30BaHHE BHUAECOMATEPHAJIOB);
MIPOBE/ICHUE OIBITOB, HJUTIOCTPUPYIONINX MPU3HAKH TPOTEKAHHs PEeaKIuii HOHHOTO OOMeHa
(oOpa3oBaHMe oOcajKa, BbIACICHHE Tra3a, 00pa3oBaHHWE BOJIbI); OIBITOB, HWUIIOCTPUPYIOIIUX
MPUMEPHl  OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX ~ peakiuii  (TOpeHHe, peakIud pa3iokKeHus,
COEJIMHEHUS); pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX peakiUil Ha
WOHBI; pellIeHNe YKCIIEPUMEHTAIBHBIX 3a71ad.

HemeTtasuibl U UX cOeIUHEHUS

OOmiasi xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBbIE CTENEHU
okucneHus. CtpoeHue u (U3NUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB — TaJOre€HOB. XUMHUYECKHUE
CBOWCTBAa Ha IMpHUMeEpe XJopa (B3auMOJCHCTBUE C MeTajullaMH, HeMeTalllaMH, ILIEeJI04aMu).
XnopoBoaopoA. CoiisiHas KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJyYEHHE, NTpUMeHeHue. JleiicTBre
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XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M dejoBeka. BakHeimme XJIOpUIbl M HUX HaXOXKIEHHUE
B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCIICHMS.

CrtpoeHnue U (Qu3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa U CEphbl. AJUIOTPOIHBIC
Moau(HUKAIMM KUCIOpOAa U Cepbl. XUMHYECKHE CBOHCTBa cepbl. CepoBOIOpPOMA, CTPOCHUE,
¢dusznueckue U XuMH4eckne cBorcTBa. OKCHUIBI Cephl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kucaoTa, pU3HUECKUEe ¥ XUMHUUECKUE CBOUCTBA (00IIMe KaK MPECTaBUTEINS KJIacca KHCIOT
u crnenuduyeckue). XHUMUYECKUE PEAKIUU, JIekalllue B OCHOBE IPOMBIIUIEHHOTO CIocoda
noyyeHusi cepHor Kucinotel. [Ipumenenue. Conu cepHOM KHUCIIOTHI, Ka4ECTBEHHAs pPEaKIvs Ha
cynbdar-uoH. Haxoxxnenue cepbl U €€ COeIMHEHUH B MpuUpoie. XUMHUYECKOE 3arps3HEHHe
OKpYKarollel cpesibl COEAMHEHUSIMU cepbl (KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3yXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBpAaIlEeHHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
CTETIeHH OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, pusnyeckre U XMMUYECKHe cBoicTBa. KpyroBopor a3ora B
npupoae. AMMHaK, ero puU3NYECKUe U XMMHUYECKHE CBOMCTBA, MojyuyeHue W npumeHeHue. Comnu
aMMOHMSI, UX (U3MUECKUE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas: peakiys Ha HOHBI
aMMOHHUA. A30THas KHCIOTa, € moiyuyeHue, Gu3nyecKue W XMMHUYeCKHe CBOMCTBa (00IiMe Kak
MPEJCTaBUTEIS KiIacca KUCIOT U crienuduueckue). Micnoap3oBaHne HUTPATOB U COJICH aMMOHHUS B
KauecTBE MMHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKPYXAlomlel  Cpemsl
COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsI3HEHUE BO3lyXa, [IOYBBI U BOJOEMOB).

®ochop, amnorponusie Mogudukanuu Gochopa, Guznyeckrue U XUMHUECKHe cBoiicTBa. OKcHI
dochopa(V) u dochopras kucimora, QGU3NIECKHE U XUMHUYSCKHE CBOWCTBA, TIOJTYYCHHE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepucTtrka meMeHTOB [VA-rpymmbsl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIeHH OKUCJICHHUS.

VYrinepos, alsioTponHble MOAU(PUKALIMY, PACIPOCTPAHEHUE B IIPUPOJIE, PUUUECKHE U XUMUYECKHE
cBoiictBa. AxcopOuus. KpyroBopor yriepona B mpupoae. Okcubl yriepoaa, ux (usudeckue u
XMMHAYECKHE CBOMCTBA, JI€HICTBHME Ha JKMBBIE OpPraHMW3MBI, MOJYYCHHE U MPUMEHECHHE.
DKoJoTHYecKre NpoOlieMbl, CBsi3aHHBIE C oOkcuaoM yriepona(lV); rumoresa ra00anbHOrO
MOTEIJIEHUS] KJIMMaTa; MapHUKOBBIA 3(@exT. YronbHas kuciaota U €€ coiau, uX (U3NYECKue U
XMMUYECKHE CBOICTBa, MoJy4yeHHe W NpuMeHeHue. KadecTBeHHast peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEITLCKOM XO03HCTBE.
IlepBoHauabHBIe MOHATHS 00 OPraHWYECKMX BEIIECTBaX KaK O COCJMHEHHUSAX yriepojaa (MeTaH,
9TaH, STWJIEH, AlleTWJIeH, 3TaHOJI, TJHUIEpUH, YKCycHas Kuciora). VX coctaB M XHMHUYECKOe
crpoenue. [ToHaTHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX: KUPAX, O€JIKaX, YIIeBOJAaX — U UX POJIH
B )KM3HU 4ejoBeka. MarepranbHOE €IUHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCTUHEHHM.
Kpemuuii, ero ¢gusnueckue M XUMHUECKHE CBOWCTBA, MoJy4yeHHe M HpuMeHeHue. CoennHeHUs
KpeMHusi B npupoze. OOmue npezacrasieHuss o0 oxcuae kpemMHuss(IV) m kpeMHUEBOM KHUCIOTE.
Cunukarsl, UX MCIIOJIb30BaHKUE B OBITY, MEAMILIMHE, IPOMBIIUIEHHOCTH. BakHeilmue crpouTenbHble
MaTepuasbl: KepamMHKa, CTEKJo, IEMEeHT, OeToH, xkene300eToH. IIpobiemsl Oe3omacHOro
HCIOJIb30BAHUS CTPOUTENIBHBIX MaTEPUAJIOB B MOBCEITHEBHON KHU3HH.

XUMUYECKUI HSKCIEPUMEHT: H3yuyeHue 00paslloB HEOPraHMYECKHUX BEILECTB, CBOMCTB COJSHOM
KHUCJIOTBI; MPOBEACHNE KAYEeCTBEHHBIX PEAKIMHA Ha XJIOPUA-MOHBI M HAONIOJCHHE MPHU3HAKOB HX
MPOTEKAHMS;, OIBITHI, OTpPaKAIOMME (QUINYECKHE M XHUMHUYECKHE CBOWCTBA TAJIOTEHOB M WX
COeMHEHUIl (BO3MOXXHO HCIIOJIb30BaHUE BHJEOMATEPHATIOB); O3HAKOMIIEHHME C oOpa3namu
XJIOPUJIOB (TaJIOT€HUJIOB); O3HAKOMJIEHHE C OOpa3laMH cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIOB); HaOII0IeHHE Mpoliecca 0OyIrIMBaHuUs caxapa MoJ AeHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; M3y4YEHHE XMMHUYECKHUX CBOMCTB pa30aBIEHHOI CepHOi
KHUCJIOTHI, MPOBEACHHWE KAYeCTBEHHOW peakIuu Ha CyiabpaT-HOH M HaOIIOJEeHUE MpHU3HaKa e
MPOTeKaHMs; O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a30Ta, (ocdopa M HUX COEAMHEHUI
(BO3MOYKHO HCIIOJIb30BAHHME BUJEOMATEpHalioB), oOpa3laMu a30THBIX U (OCPOPHBIX YIOOpEHHMIA;
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MOJIy4eHHe, CcoOMpaHue, paclo3HaBaHWE M H3Y4YeHHE CBOMCTB aMMHUaka; MPOBEICHHE
KayeCTBEHHBIX peakIMii Ha HOH aMMOHMS U (ocdaT-MOH U M3ydeHHE MPU3HAKOB MX MPOTEKAHUS,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MeAbl0 (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); U3YUCHUE MOJIEIEeH KPUCTAIMUECKUX PEHIETOK anMasa, rpadura, ¢yiepena;
O3HAaKOMJIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM IpPOTHUBOra3a; IIOJIy4eHHE, COOMpaHHE, paclO3HABaHUE W H3YUYEHHE CBOMCTB
YIJIEKUCIIOTO ra3a; IPOBEJCHHE KaueCTBEHHBIX peaklnii Ha KapOoHAT- U CHIIMKAT-UOHBI U U3yYeHHUE
IIPU3HAKOB MX IIPOTEKAHMS; O3HAKOMJICHHE C NPOAYKLHMEH CUIMKATHOM IPOMBIIIIEHHOCTH;
peuIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaubl U UX COETUHEHUSD.
MeTajuibl M MX COCIHHEHUSA

OO0mas XxapakTepuUCTHKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HAa OCHOBAaHUHU HUX IOJIOKECHUS B
Ilepuonnueckoir cucreMe XumudeckKux 3ieMeHToB [l M. MenzaeneeBa M CTPOCHHMS AaTOMOB.
Crpoenue wmetaiioB. Merainudeckas CBSI3b W METAUIMYECKAs] KPHUCTAIMYECKas pelIETKa.
DNEeKTPOXUMHUYECKUN Psii  HanpsokeHu MetawioB. dusmyeckue W XMMUYECKHE CBOMCTBA
MetaiioB. OO1ue crnocoObl moiay4yeHus MetaiioB. [loHATHE O KOpPpO3WM METalsioB, OCHOBHBIE
CIOCOOBl 3alMTBl UX OT Koppo3uu. CruiaBbl (CTaib, YyTyH, AIOPATIOMHUHUH, OpoH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lesounble MeTamibl: noyokeHUe B Ilepuoanueckoil cucreme XUMUYecKux anemeHtos /. U.
MeHeneeBa; CTpOCHUE UX aTOMOB; HaX0XAEHUE B pupojie. Pu3nueckue 1 XuMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [I[pumMeHeHue menouHbIx
METaJUIOB U UX COECIMHEHUM.

[Ileo4HO3EMENBHBIE METAJIBI MAarHvuil M KalbLUi: MOJOXeHHE B Ilepumonnueckoi cucreme
xumuyeckux smeMeHToB /. M. MenneneeBa; CTpO€HHME HX aTOMOB; HaXOXACHUE B IMPUPOJE.
Ou3nYeCcKue U XUMHUYECKHME CBOMCTBA MAarHvsl W Kaiblus. BaxkHedlme COeIMHEHUs KalbLus
(okcun, rugpokcun, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nosnoxenue B [lepuoandeckoit cucreme xumMudeckux sieMeHToB . . Menneneesa;
CTPOEHHUE aTOMa; HaxoxkJaeHue B mpupoje. Pusnyeckue U XUMHUYECKHUE CBOWCTBA ATOMHHMUSL.
AMpoTepHbIe CBOMCTBA OKCHJIA U THPOKCHA ATTFOMUHUS.

Kenezo: nonoxenue B llepuogmyeckoit cucreme xumuueckux snemeHToB /J[. 1. Menneneena;
CTpPOEHHME aTOMa; HaxOXJeHHE B Ipupoae. Puznyeckue 1 XMMUYECKHE CBOICTBa kene3a. OKCHbl,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux coctas, cBOWCTBA U MOJTYUYECHHE.

XUMUYECKUI IKCIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3llaMM METauIOB U CILIaBOB, UX (DU3MUYECKUMHU
CBOWCTBAMM; M3Yy4YEHHE DE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO  MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), OCOOCHHOCTEM B3aMMOAEMCTBUSI OKCHAA KalblMsi W HaTpUsl C BOAOH
(BO3MOXXHO HCIOJIB30BAHNE BHIEOMATEPUANIOB); UCCIIEOBAaHUE CBOMCTB KECTKOM BOABI; Mpolecca
TOPEHMs] JKele3a B KHUCIOpoAe (BO3MOXKHO HCIOJB30BaHUWE BUJEOMATEPHANIOB); IMPU3HAKOB
MIPOTeKaHMs KaUeCTBEHHBIX pEaKkIMil Ha MOHBI (MAarHus, KaJbLUs, ATIOMUHUS, TUHKA, xkerne3a(ll) u
xene3a(lll), menu(Il)); mabmrogeHne M oOmMMCaHUE TMPOIECCOB OKPAIIMBAHMS IJIAMEHU HOHAMH
HATpUs, Kaldus W KaJblusg (BO3MOXHO MCIOJNb30BAaHUE BHIECOMATEPHANIOB); HCCIEJOBaHHE
aM(pOTEepHBIX  CBOMCTB  THAPOKCHIA  QIIOMHHHMS W TUAPOKCUAA  IIMHKA;  pEIIeHHe
JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe « BaxkHene MeTallIbl U UX COCIUHEHUS.

XuMHus M OKpYKaoLias cpeaa

Hosble Marepuansl U TexHOjoruu. BemiectBa M Marepuainsl B IIOBCEIHEBHOW JKM3HU YEJIOBEKA.
Xumus U 310poBhe. be3omacHoe UCoap30BaHNe BEIIECTB U XUMUUECKUX peakiuii B ObITy. [lepBas
IIOMOLIb TpPH XUMHUYECKMX OXKOrax U OTpaBieHMsIX. OCHOBBI HKOJIOIMYECKOH I'DPaMOTHOCTH.
XuMHYecKkoe 3arpsi3HeHHEe OKpY Karolleil cpesl (MpeaenabHas JoMyCTUMas KOHIIEHTPAIlHsl BEIeCTB
— [NJK). Pons xuMuu B pemieHUH 3KOJIOTHIECKUX MTPOOIIEM.

[IpupoaHble HCTOYHUKHU YTJIEBOJOPOJIOB (yroyib, MPUPOIHBIA Ta3, HEPTh), MNPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XUMUYECKUN HKCHEPUMEHT: H3Yy4YeHHE O00pa3loB MarepHajoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

MexnpeamMeTrHblie CBA3U

Peanu3anus MeXNpeaMETHBIX CBSA3€M IMPU M3YYEHUN XMMHHM B 9 Kilacce OCYLIECTBIISIETCS 4depe3

10



UCTIONIb30BaHME KaK OOLIMX eCTeCTBCHHO-HAYYHBIX MOHATHH, TaK W TOHATHH, SBIISIOIINXCS
CHCTEMHBIMU  JIISl  OTHENIBHBIX  IMPEIMETOB  ©CTeCTBCHHO-HAYYHOrO IUKJIA. Peanm3aus
MEKIPEIMETHBIX CBSI3€H IPU U3yYCHUN XUMHH B 9 Kilacce OCYHIECTBIISICTCS Yepe3 NCTIOIb30BaHNE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSTUH, SBISIOIIUXCS CHCTEMHBIMHU JIJISI
OT/IEBbHBIX NPEMETOB €CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC OHSATHS: HAY4YHBINH (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIHU3, CHHTE3,
KJIaccuuKanus, NepUOANYHOCTh, HAOIIONEHHME, HSKCIEPHMEHT, MOJACIMPOBaHHE, H3MEpPEHHE,
MOJICTIb, SIBJICHUE, ITAPHUKOBBII A(PPEKT, TEXHOJIOTHS, MATCPUAIIBI.

®usnka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHUJ, H30TOIbI, PAJHOAKTHBHOCTS,
MOJICKYJIa, JIEKTPUYCCKUI 3apsill, MPOBOJHUKHU, MOJIYIPOBOIHUKH, THIICKTPUKU, (POTOIIEMEHT,
BEILECTBO, TeJO, OOBEM, arperarHoe COCTOSHHUE BEIecTBA, a3, PacTBOP, PacTBOPUMOCTS,
KpHCTAJUIMYECKas peméTka, CIUiaBbl, (PU3NYECKUE BEITMYHMHBI, CIUHHIBI U3MEPEHHUS, KOCMUUECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

buonorusi:  ¢orocuntes, npixanue, Ouocdepa, sKocUCTeMa, MHHEpaJbHBIE YI0OpeHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOPHBIE MOPOIBI, IOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
MNPEIMETA «<MATEMATHKA>
JIMYHOCTHBLIE PE3YJIBTATEI
JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHS MTPOrPAMMBI OCHOBHOT'O OOIIETr0 0Opa30BaHUS JOCTUTAIOTCS B
XxoJie oOyueHUs: XMMHH B €IMHCTBE y4eOHOW M BOCHUTATENbHOW AesTenbHOCTH OpraHnuzaiuu B
COOTBCTCTBHUH C TPAAUIIMOHHBIMU pOCCHfICKHMI/I COMOKYJIbTYPHBIMH W NJYXOBHO-HPaBCTBCHHBIMU
LEHHOCTAMHM, MPHUHITHIMH B OOIIECTBE MpaBUJIAMH M HOPMaMU IOBEACHHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITUAIIN3AIMHA O0YJIAFOIIAXCS.
JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:
IaTpuoTHYECKOr0 BOCTIMTAHUSA
1) LEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY U HAy4YHOMY
HacJI€Au, ITOHHMMAaHHUs 3HA4YCHUA XUMHUYECKOU HAaYyKH B JKHU3HH COBPCMCHHOTO O6HI€CTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOW HMH(OpMalMeil O MepeloBbIX MOCTHKEHUSX U OTKPBITHIX
MHPOBOHM U OT€UECTBEHHON XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpONCTBE MUpa
1 O0IIESCTBA;
I'paxkmaanckoro BoCHUTAHUS
2) mpeacTaBiIeHHs O COIIMAIbHBIX HOPMaX U MPaBUIIaX MEKIMUYHOCTHBIX OTHOLIECHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOINECTBEHHO TIOJE3HOM, Yy4eOHO-UCCIIEeI0BATEIhCKOM,
TBOPYECKOM W JAPYruxX BUIAX MAESITEIbHOCTU; TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOI
ACATCIIBHOCTH IPHU BBIITOJIHCHUA y‘~I€6HI)IX, IIO3HAaBAaTCIIbHBIX 3aJad, BBIIIOJJTHCHHUHN XHWMHWYCCKUX
OKCIIEPUMEHTOB, CO3JaHUM YYeOHBIX TMPOEKTOB, CTPEMIICHHS K B3aUMOINOHHMAHUIO W
B3aMMOITOMOIITH B MPOIIECCE ATON yUeOHOU eATEIHbHOCTH; TOTOBHOCTH OIICHUBATH CBOE ITOBECHHE
Y TIOCTYNKH CBOUX TOBApHUIIEH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C yU4ETOM OCO3HAHUS
ITOCJIEICTBUM MOCTYIIKOB;
ILleHHOCTH HAYYHOT O MO3HAHUS
3) MUPOBO33PEHUYECKUX TMPEJCTABICHUN O BEIIECTBE M XUMHUYECKON pPEaKI[UU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIONIMX OCHOBY JJIsl MOHUMAHHS CYIIHOCTU
HAayYHOM KapTHUHBI MHpA; MPEICTABICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPODI,
B3aMMOCBSI3SX YEJIOBEKA C IPUPOIHOMN CPEIOH, O POIM XUMHUH B MIO3HAHWHU ITHX 3aKOHOMEPHOCTEH;
4) IMMO3HAaBATCJIbHBIX MOTHBOB, HAIIPAaBJICHHBIX Ha IIOJYUYCHHUC HOBBIX 3HAaHUI 110 XUMHU,
HEO0OXOUMBIX JJIsi O0BSICHEHHS HA0JII01aeMbIX TTPOLIECCOB U SBICHUM;
5) mno3HaBaTenbHOM, MH(POPMAIMOHHON M YHTATEIbCKOM KYJIbTYpPBl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENTLHOM paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPABOYHOM IJUTEPaTypOH, TOCTYIMHBIMU
TEXHUYECKUMU CPEICTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;
6) wHTEpeca K OOYUYEHHWIO W TO3HAHWIO, JI0003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
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caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENBCKON NEeATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU M YPOBHs 00y4eHUs B albHEHIIEM;
®opMHUPOBAHUA KYJIbTYPbI 310POBbS
7) OCO3HAHMS LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/10pPOBBIO, YCTAHOBKHM Ha
3I0pOBbIM  00pa3 JKW3HM, OCO3HAHUS TIOCIEACTBUH U HENPUATUS BPEIHBIX IPUBBIUECK
(ynorpeOyeHusi amKoroisi, HApKOTUKOB, KypEHHUs), HEOOXOAMMOCTH COOJIOACHUS MPaBUII
0€30MMacHOCTH NP OOpaLICHUH ¢ XUMHUUYECKUMHU BEUIECTBAMHU B OBITY U peaibHOU KU3HU;
Tpynosoro Bocnutanus
8) mHTepeca K IMPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil U Tpylna pa3IudyHOIo pojia, yBaXKEHHE K
TPYZAY YU pe3yJbTaTaM TPyAOBOM NEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE IPUMEHEHHUS IIPEIMETHBIX
3HAHUW 1O XUMHH, OCO3HAHHOTO BBHIOOpAa WHIUBUAYaJbHOW TPACKTOPUU MPOJOIDKEHUS
o0pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEW; yCHemHOM MpodeccHoOHANbHON NeATeNbHOCTH M Pa3BUTUA
HEOOXOIMMBIX YMEHHI; TOTOBHOCTB a/IallITHPOBATHCS B MPO(ECCHOHAIBHON CpeIe;
IKO0JIOTrHYeCKOro0 BOCIIUTAHUSA
9) SKOJOrMYECKH IEJIeCO00pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK MCTOYHUKY JKM3HU Ha 3emile,
OCHOBE €€ CyIIeCTBOBAHMS, MOHMMAHUS LIEHHOCTU 370POBOrO0 M 0€30MacHOro 00pasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY M TICUXHYECKOMY 370POBBIO,
OCO3HaHUs IIEHHOCTU COOJIIO/ICHUS MPaBUII OE€30M1acCHOTO MOBEACHUS MPH paboTe C BElIeCTBaMHU, a
TaK)X€ B CUTYallUsAX, YTPOKAIOLIUX 3/10POBbIO U )KM3HU JIIOJIEH;
10) cmocoOHOCTH MPUMEHATH 3HAHUA, MOTy4YaeMble MPHU U3YYCHUH XUMHH, ISl PEIICHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOJHON CpeloW, NMOBBIILICHHUS YPOBHS 3KOJIOIMYECKOW KYJIBTYPHI,
OCO3HaHUs TI00ATBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM U MyTed MX pelieHus: MoCpeaCTBOM
METOJI0B XUMUU;
11) 9KOJIOTMYECKOrOo MBIILICHUS, YMEHHS PYKOBOICTBOBATbCA WM B  II03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

2.2 METATTIPEAMETHBIE PE3YJIBTATHIL
B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIE I (DOPMUPOBAHUS
MHUPOBO33PEHHUs OOIlEHAyYHble TOHATUSA (3aKOH, TEOpUs, MPUHIUI, TUIMOTe3a, (akKT, CUCTEMA,
MIPOLIECC, JKCHEPUMEHT U Jp.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUEOHBIX
MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 ATHX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4YHOW KapTUHE MHUpa, M YHHUBEpCaJlbHble yueOHblEe NeHCTBUS (IIO3HaBaTENIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHBIE), KOTOpble 00OecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO U OCYIIECTBJICHUIO YU€OHOU e TEIbHOCTH.
MertamnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBbl MO XUMHH OTPaXKaroT
OBJIaJICHHE YHUBEPCATbHBIMU [T03HABATEIbHBIMU JIEUCTBUSMHU, B TOM YHCIIE:
ba3oBbIMH JIOrHYECKUMH e CTBUAMHU
1) yMeHHeM HCII0JIb30BaTh MPUEMBI JIOTMUECKOTO MBILIUICHUS P OCBOCHUM 3HAHWM: pacKpbIBATh
CMBICJI XMMHYECKHX MOHATUH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABINBATh B3aUMOCBS3b
C IpYTUMH HOHATHUSMH), UCTOIb30BaTh MOHATHUS JI1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH;
BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KIACCU(UKAIMU XUMHYECKHX BEIIECTB M XUMHUYECKUX
peaxkuuii; ycTaHaBIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU W3YUYEHHS; CTPOUTh
JIOTHYECKUE pacCykIeHUs (MHIYKTHUBHBIEC, NEAyKTUBHBIEC, [0 aHAJOTWH); JeNaTb BBIBOJBI H
3aKJIIOYEHUS;
2) yMeHHeM MpHUMEHATh B IpOLEeCCe MO3HAHMS MOHATHS (IPEeIMETHblE U MeTalpeMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHH, IPEOOpa3OBbIBATh IIHPOKO
MPUMEHSIEMBbIE B XMMHUU MOJICJIbHBIE MPEICTaBICHUS] — XUMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKkas QopMmysia W ypaBHEHHE XUMHYECKOM peakuuu -— TpU pelIeHuu ydeOHOo-
IIO3HABATENbHBIX 3a/]a4; C YYETOM ATHX MOJENIBHBIX IPECTABICHUN BBIABIATh U XapaKTepPU30BaTh
CYILLECTBEHHbIE TPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U XMMHUECKUX PEAKIIHii;
BBISIBJIAATH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBS3H U IPOTUBOPEUHSI B H3Y4aeMBbIX
mmpoueccax M SIBICHMAX; Mpeajaratb KPUTEPUM MU BBIABICHMS 3THX 3aKOHOMEPHOCTEM H
MIPOTHBOPEUYUH; CaMOCTOSITEILHO BBIOMpATh CMOCOO pemeHus y4eOHOW 3afaun (CpaBHHUBATh
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HECKOJIbKO BapHaHTOB pElLIeHMs], BbIOUpaTh Haubojiee MOAXOAAIIUN C y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB);
Ba3oBbIMHU Hcc/Ie10BATEIBCKUMH 1 CTBUSIMHU
3) yMEHHEM UCIO0JIb30BaTh MOCTABIEHHBIE BOIMPOCH] B KAUECTBE MHCTPYMEHTA MTO3HAHMUSI, a TAKXKE B
KauecTBE OCHOBBI JJisi (POPMUPOBAHMSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHU;
4) mnpuoOpeTeHHe OIbITa [0 I[UIAHUPOBAHUIO, OpPraHM3alMM U MPOBEIACHHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB. YMEHHE HAOIIOaTh 3a XOJIOM IPOIecca, CaMOCTOSTEIBLHO MPOTHO3UPOBATH €T0
pe3ynbTar, ¢GopMynupoBaTh O00OOILIEHUS M BBIBOABI MO pe3yJbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICTIOBAHMS, COCTABIISATh OTUET O MPOICNIaHHOM paboTe;
Paboroii ¢ nunpopmanueii
5) yMeHueM BBIOWpATh, aHATU3UPOBATH M WHTEPIPETHPOBATh WH(OPMALIMIO PA3IUYHBIX BHIIOB U
dbopM mpencTaBiIeHMs, MOJYYaeMyl0 U3 Pa3HbIX HUCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsI JIUTEpaTypa
XUMHYECKOTO COJICPIKaHMsI, CIIPABOYHBIC TTOCOOUs, pecypchl VIHTepHeTa); KPUTUYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;
6) yMEHHEM MPUMEHATh Pa3IMYHBbIE METOJBI M 3alpPOChl MPH TOUCKEe U 0TOOpe MHbopmamuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX ISl BBIMOJIHEHHs] y4eOHBIX W MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THUIA; TPHOOPETEHHE OMbITa B OOJACTH WCIOIB30BAHUS HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI, OBJIAJEHUE KYJIbTYPOHl AKTUBHOI'O HCIIOJIB30BAaHUS Pa3IMYHBIX
MOWCKOBBIX CHUCTEM; CaMOCTOSITCIbHO BBIOMpaTh ONTHUMAIBHYI (OpMYy TPEJACTaBICHUS
uHpopMallUd M WLIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AuarpaMMamH,
apyrumu Gpopmamu rpaduKe U 1X KOMOUHALIUSAMU;
7) yMeHHEeM WUCIOJb30BaTh W aHAJIM3UPOBAaTh B IIpolecce Y4YeOHONW U HCCIeI0BaTeNIbCKON
JEeSATEILHOCTH HH()OPMAIIHIO O BIMSIHAH ITPOMBIIIICHHOCTH, CEJIbCKOTO X03SICTBA U TPAHCIIOPTA Ha
COCTOSIHME OKPY KaroLel TPUPOJHOUN Cpebl;
YHuBepcajibHbBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM
8) ymeHueM 3amaBaTh BOIPOCH (B XOJ€ AUaora W/WIM AUCKYCCHH) IO CYHIECTBY OOCY>KAaeMoun
TeMbI, (DOPMYITHPOBATH CBOU MIPEIOKEHIS OTHOCUTEIHHO BBITIOJHEHHUS IPEIOKEHHOM 3a/1a4U;
9) mpuoOpereHue oOMmbITa MPE3CHTALUU PE3yJbTATOB BBIMOJHEHUS XHUMHUYECKOrO HKCIEPHUMEHTa
(;1abopatopHOro oOmbITa, JadOpaTOpHON PadOTHI MO HMCCIECIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO
MPOCKTA);
10) 3auHTEpeCOBaHHOCTh B COBMECTHOW CO CBEPCTHUKAMU MO3HABATEIBLHOW U MCCIIEA0BATEIbCKOM
JeSITeIbHOCTH MPHU PEIIEHUU BO3HUKAIOIINX MPOOIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COrfa-
coBaHusl To3uIUN (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMbBD», KOOPJAMHAIIHS
COBMECTHBIX JIEHCTBUH, OIpeaeNieHHe KPUTEPUEB MO OLEHKE KayecTBa BBITOJHEHHOW pabOThI H
p.);
YHuBepcalbHBIMHU PeryJssTHBHBIMH J1eiCTBUAMU
11) yMeHHeM camMOCTOSATENbHO OMPEAENsATh e NEATeIbHOCTH, TJIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh
HauOosiee YPpPeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOATEIHEHO
COCTABJISITh WJIM KOPPEKTUPOBATH MPEIOAKEHHBIN allTOPUTM JEHCTBUM MPU BBHITOJIHEHUH 33JaHUM C
y4ETOM MOJTYyUYEHUsI HOBBIX 3HAHHUM 00 M3yuaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUX; OIEHUBATDH
COOTBETCTBHUE MOJYyYEHHOTO pE3yJIbTaTa 3asiBICHHOU LIEIH;
12) ymeHuEM UCTIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, MIPeIjlaraéMble B YCIOBHH 3aJJaHUH.

2.3 TIPEJMETHBIE PE3YJIbTATDBI
B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOSHHUIO 00s13aTEILHOTO COJIEP)KAHMS, YCTAHOBICHHOTO
JaHHOW TpUMEpHOW pabouell MpOrpaMMOid, BBIIEISIOT: OCBOSHHBIC OOYUYAIOIUMUCS HAYYHBIE
3HAHUS, YMEHUS U CTIOCOOBI IEUCTBHH, CIEIU(UUECKHE IS MPEIMETHON 00J1aCTH « XUMHUSI», BUIBI
NEeSITeIbHOCTH TI0 TIONyYEeHHUI0O HOBOTO 3HAHUS, €ro WHTEepIpeTalud, MpeoOpa3oBaHUI0 H
MIPUMEHEHUIO B PA3TUYHBIX YUYCOHBIX M HOBBIX CUTYyAITUsX.
[IpenMeTHBIE pe3ynbTaThl OTPAKAIOT CPOPMUPOBAHHOCTh y OOYUAIOMIUXCS CIEAYIOMUX YMEHUI B
8 knacce:
1) packpvieame cmbici OCHOBHBIX XUMHUYECKHUX MMOHATHI: aTOM, MOJIEKYJIa, XAMHUCCKUI JJIEMEHT,
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MIPOCTOE BEILECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOHAS M HEOAHOPOIHAs ), BaJICHTHOCTh, OT-
HOCHTENbHAS aTOMHAs M MOJIEKYyJIsIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasl JI0JIsI XMMHYECKOro 53JIeMEHTa B COEIUHEHUH, MOJISIPHBI O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJb, DJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMHYECKas peaKIus,
KJaccupUKalUg pPEaKlMii: peakiy COCIUHEHUS, PEaKIUU pPa3jIOXKEHHs, PEaKIUH 3aMelIeHUs,
peakuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEAKIMU; TEIIOBOH A(PQEKT peakuuu; sapo aToma,
ANIEKTPOHHBINA CJIOW aroma, aToMHas OpOUTallb, paJuyC aTOMa, XMMHYECKasl CBS3b, MOJSpHAs U
HENoJIsIpHAasi KOBAJICHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, aHHOH, PAacTBOp, MaccoBas JIO0JIs
BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHHA (CM. M. 1) M MPUMEHSATH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBpaICHHI;

3) ucnonvzosams XUMUYECKYIO CHMBOJIUKY JJIsl COCTaBJCHUS (POpMyYJ BEIIECCTB U ypaBHEHUIA
XUMHYECKHUX PEaKIIHii;

4) onpedensime BAICHTHOCTh aTOMOB 3JICMCHTOB B OMHApPHBIX COCAMHCHUAX; CTCIICHb OKUCIICHHSI
JJIEMEHTOB B OWHApHBIX COEAMHEHHUSX; MPUHAMJICKHOCTh BEIIECTB K OIpeneiIEHHOMY Kiaccy
coeMHEHUI mo (opMyaMm; BHJ XUMUYECKON CBSI3U (KOBAJICHTHAs W MOHHAS) B HEOPTaHUYECKHX
COETUHEHUSX;

5) packpvisamv  cmwicn [lepuomuueckoro 3akonHa JI. M. MenaeneeBa: JIeMOHCTPHPOBAThH
MMOHMMAaHHUE TEePUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT UX MOJIOKEHHUS B
[leproguueckoil cucreMe; 3aKOHOB COXPAHEHHUS MacChl BEILECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHUs, 3aKOHa ABOTaJipo; OMMCHIBATh M XapaKTepU30BaTh TaOIUYHYIO (opMy
[Teproaudeckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB: pa3jiMdaTh MOHATHS «TJaBHas moarpynma (A-
rpynna)» u «mnobouHas mnoarpymmna (b-rpynma)», Manble U OoNblIME MEPHOIbI; COOTHOCUTH
0003HaYeHHs, KOTOpble uMeroTcs B Tabnuue «llepuoanyeckas cucreMa XUMHYECKUX HIIEMEHTOB
. U. MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKHX SJIE€MEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIIO 3JIEKTPOHOB U PACIPEEIIEHNE UX 10 3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMHUUECKHUE IEMEHTBI; HCOPTAHUYECKUE BEIIECTBA; XUMHUUCCKHE PEaKIIUH
(IO 4MCIy U COCTaBY YUYacTBYIOIMX B PEAKLUU BEIIECTB, IO TEIJIOBOMY 3D PEKTY);

7) xapaxmepuzosams (onuceiéams) oOIIMEe XUMHUYCCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIasi ONMUCAHUE MPUMEPAMU MOJICKYJISPHBIX YPaBHEHUU COOTBETCTBYIONIUX XMMHUYECKUX
peaKIuii;

8) mpoenoszuposams CBOMICTBA BEUIECTB B 3aBUCHMOCTH OT HUX KAueCTBEHHOTO COCTaBa,
BO3MOYXHOCTH TMPOTEKAHHSI XUMUYECKUX MTPEBPAILICHUI B PA3TUYHBIX YCIOBUSX;

9) ebluuCIIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO MacChl BEIIECTB; MacCOBYIO JOJO
XMMHUYECKOTO 3JIeMEHTa 1o (opMyJie COEIMHEHMs; MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
MIPOBOUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKITu;

10) npumensimo OCHOBHBIE OIEPAIlMM MBICIUTEILHON JEATEILHOCTH — AaHalu3 M CHHTES,
CpaBHEHHE, OO0OOLIeHHE, CHUCTEMATH3aluI0,  KIaCCU(QHUKAIMIO,  BBISIBICHHE  MPUUYMHHO-
CIIEJICTBEHHBIX CBSI3€i — /ISl U3YUEHHUS CBOICTB BEIIECTB M XUMUYECKHX PEAKIIHil; €CTeCTBEHHO-
HayuyHble METOJbl TO3HaHWSI — HaOJIOJEHHE, H3MEPEHHE, MOJEIUPOBAHUE, OSKCIIEPUMEHT
(peanbHBIN M MBICIICHHBIH);

11) crnedosams ipaBUIaM MOJB30BAHMS XMMHYCCKOMN TIOCY/I0H U JIAOOPaTOPHBIM 000PYI0BaHUEM, &
Tak)ke MpaBHJIaM OOpAIEHHUS C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKUHUSMHU IO BBITTOTHEHHUIO
71a00paTOPHBIX XMMHMUYECKHUX ONBITOB MO MOJIYYEHHI0 U COOMpaHMIO Ta3000pa3HBbIX BEILIECTB
(BomopoAa W KHUCIOpPOJa), IMPUTOTOBIEHUIO PAacTBOPOB C OMNpeNeNEHHOW MaccoBOW jaonei
pacTBOPEHHOTO BEUIECTBA; IUIAHUPOBAaTh M TPOBOJUTH XUMHUYECKHE OKCIIEPHMEHTHI 10
pacmo3HaBaHWIO pPACTBOPOB IIeNoYeid W  KUCIOT C TIOMOIIBI0 HMHIWKATOpOB  (JIAKMYC,
(dhenondTanenH, METHIOPAHXK U IP.).

[IpenMeTHbie pe3yNbTaThl MPEACTABIEHBI OTPaXKalOT CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS
CIIEYIOINUX YMEHUH 6 9 Knacce:

1) packpvieams cmblci OCHOBHBIX XMMUYECKHX MOHSATHIA: XUMHUYECKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTHOH, aHWOH, T[POCTOE  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BAJIEHTHOCTH,
AJIEKTPOOTPHUIIATEIEHOCTh, CTENEHb OKHUCICHHs, XHMHUYeCKas peaklus, XUMHUYECKas CBS3b,
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TeIIoBOH 3(Q(EeKT peakuuu, MOjb, MOJISPHBIA O0BEM, PaCTBOP;3JIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JIEKTPOJIMTUYECKAs TUCCOIMALMs, pPEaKIUd HOHHOTO OOMEHa, KaTalu3aTop, XHWMHYECKOe
paBHOBecHe, 00paTUMble U HEOOpPATUMBIE PEAKIIMU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINY,
OKHCIIUTENb, BOCCTAaHOBHUTENb, OKHCJICHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTD,
XMMHYECKas CBs3b (KOBAJIECHTHAs, MOHHAsA, METAJUIMYECKasl), KpUCTAJUINYECKas peliéTka, KOppo3us
METaJIJIOB, CIUIABBI; CKOPOCTh XHUMHUYECKOW PpEaKLMH, IPEAEIbHO JONYCTHMAas KOHILIEHTpalus
(ITIK) BemecTBa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHHA (CM. 1. 1) ¥ IPUMEHSTH 3TH
MOHATUS NPU OIIMCAHUY BELECTB U MX MPEBPALICHUH;

3) ucnonvzosams XUMUYECKYIO CHMBOJIUKY JJIsl COCTaBICHUS (POpPMyYJ BEIISCTB U ypaBHEHUIA
XMUMUYECKHUX peaKIuii;

4) onpedensimb BaJCHTHOCTh W CTCIICHb OKHUCICHUS XHMHYCCKHX OJJIEMEHTOB B COCIMHEHHSX
pa3IMYHOIO COCTaBa; IMPHUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJACCy COEIUMHEHHMH 10
dbopmynaM; BHUJ XUMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPTraHMYECKUX
COEAMHEHUSX; 3apsl] MOHAa IO XUMHUYECKOW (opmylie; xapakTep cpelbl B BOJIHBIX pPacTBOpax
HEOPraHUYECKUX COCAVMHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;

5) packpvieams cmwicn [lepuonuueckoro 3akona JI. M. MenneneeBa ¥ JIEeMOHCTPHPOBATH €rO
MOHMMaHME: OINUCHIBATh W XapakTepu3oBaTh TaOnmuuHylo ¢opmy Ilepuonndeckoii cucteMmsl
XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHas moAarpynna (A-rpynma)» u «moOouHas
noarpynna (b-rpynma)», manele u Oosblliie NEpPUONBI; COOTHOCUTH OOO3HAUEHUS, KOTOpbIE
UMEIOTCSI B TEPUOJMYECKOM TabiuIe, ¢ 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHAYECKHX JJIEMEHTOB (COCTaB W 3apsij sapa, o0IIee YUCIO dJIEKTPOHOB M PACHPECIICHHE HX I10
3JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX
COEMHEHMH B Npesiesax MajiblX IEPUO0B U INIaBHBIX MOATPYIII C YYETOM CTPOCHUSI UX aTOMOB;

6) rknaccughuyuposams XUMUYIECKHE SIIEMEHTBI; HCOPraHMUYECKUE BEUIECTBA; XUMHYCCKHE PEaKIHU
(0 9MCIy M COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P QEKTy, 10 N3MEHEHHUIO
CTEINEHeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

7) xapaxmepuszosame (ONUCHIBATh) OOIIKE M CHCHM(PHUUSCKHE XMMHUYCCKHE CBOWCTBA MPOCTBHIX U
CJIO’KHBIX BEILECTB, MOATBEP)KJasi ONUCAaHUE MPUMEPAMU MOJICKYJIIPHBIX U HOHHBIX ypaBHEHHH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8) cocmaensime ypaBHEHHS YICKTPOIUTUYCCKOM UCCOLMAIIMN KHCIIOT, IETI0YeH U COJIeit; MOTHbIC
U COKpAIIEHHbIE YPAaBHEHMsS PEAKIMl MOHHOIO OOMEHA; YpaBHEHMs peaklUi, MOATBEPHKAAIOIINX
CYILLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpwisame CYUWHOCMb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPENICTBOM
COCTaBJIEHUs 3JIEKTPOHHOTO OajlaHCca ATUX peakIuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS; BO3MOXKHOCTH
MPOTEKaHUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX yCIOBUSX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMMHUYECKOr0 3JIeMEHTa 1o (opMysie COEIMHEHMs; MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMHUYECKOM peaKkiuu;

12) cneoosams nipaBuiiaM MOJB30BaHMSI XUMHYECKOHN MOCY/10i U TAOOPATOPHBIM 000PYIOBaHHEM, &
TaK)Xe IpaBUJaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLUHSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHI0O M COOMpPAaHHIO Ta3000pa3HBIX BEILECTB
(aMMHMaKa U yriaeKucioro rasa);

13) nposooums peakiyii, TOATBEPIKAAIOIINEC KAYSCTBEHHBIH COCTaB  PAa3UYHBIX  BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IYyTEM XJIOpUI-, OpomMHa-, MOAWUI-, KapOoHaT-, Qocdar-, cuimkar-,
cyibdar-, TUIPOKCUI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX METAJJIOB, PUCYTCTBYIOIIHNE
B BOJHBIX PaCTBOpaxX HEOPraHUUECKUX BEILECTB;

14) npumernsimp OCHOBHBIE OIEPAllMM MBICIUTEILHON JESTENbHOCTH — aHalW3 M CHHTES,
CpaBHEHHE, 0000IIEeHNE, CUCTEMATH3aUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3CH — s
M3YyYEHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIUN; €CTECTBEHHO-HAYYHbIE METObI MO3HAHUS —
HaOJI0IeHNEe, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).
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3. TEMATHYECKOE IINTAHUPOBAHUE

3.1. Xumus 8 KJTACC

OCHOBHBIX pa3acjioB Kypca 8 Kacca

Ne | HammenoBanne pasgenoB u T1em | Koa-Bo | KP 0P
/1 | MPOrpamMMbl 4acoB
1. | llepsonauanvuuvie Xumuueckue
nonamus (20 uacos)
1.1 | Xumuss  —  BaxkHas  o0jacth | 5 1 https://resh.edu.ru/
€CTECTBO3HAHUA M  MPAKTUUYECKOM
JeSITEIbHOCTH YEJIOBEKa
1.2 | BemecrtBa 15 1 Poccuiickas  snmekTpoHHas
. U XUMHYECKUE PEAKLIUH mkosa. https://resh.edu.ru/
2. | Baxcneiimue npeocmasumenu
Heopzanuueckux eewjecma (30 uacos)
2.1 | Bo3ayx. Kucmopon. Ilonsitue 006 |5 1 VYuu.py» — https://uchi.ru/
. OKCHJIaxX
2.2 | Bogopon. 5 O6pasoBarenbHas
[ToHsITHE O KUCIOTAX U COMAX mwiatdopma
«JlexTa» . https://lecta.rosuc
hebnik.ru/
2.3 | KommmuectBeHHbBIE OTHOIIIEHUS B|4 «Slanexc.
XUMHH YueOuuk» https://education
.yandex.ru/home/
24 | Boga. PactBopnl. Ilonste 006 |5 1 «Cupuyc.
OCHOBaHHUSAX Omnaitay . https://edu.sirius.
online
2.5 | OcHOBHBIE KJacchl HeopraHmyeckux | 11 1 «SKmnacey . https://www.ya
) COEIUHEHUI klass.ru/
3. | Illepuoouueckui 3aKOH u
Ilepuoouueckasn cucmema
XUMUYECKUX IN1eMEHmM 08
JI.U.Menoeneesa. Cmpoenue amoma.
Xumuueckaa ceéazv. OKucaumenvHo-
eoccmanoeumenvhovle peaxuyuu (15
uacoe)
3.1 | Ilepuognueckuii 3aKOH ul7 1 doxcdopn https://foxford.ru
[Mepuoanyeckas cucreMa XUMHUYECKHX [about
3JIEMEHTOB J. . Menneneesa.
Crtpoenue aToma
3.2 | Xumuyeckass cBsi3b. OKHUCIUTENBHO- | 8 1 Cupuyc.
BOCCTaHOBHTEIIbHBIC PEAKIINU Owuaiiny . https://edu.sirius.
online
PesepBHOE Bpewmsi 3
OBIIEE KOJIMYECTBO YACOB |68 7
110 ITPOT'PAMME
3.2. Xumus 9 KJTACC
Ne | HammenoBanue pasgeqoB u  t1em | Koa-so | KP 0P
/1 | IporpaMmbl 4acoB
1. | Bewecmea u xumuyeckue peaxyuu
(17 uacos)
1.1 | IloBTopenue u yriyOiaeHHe 3HAHUI | S 1 Poccuiickas  smekTpoHHas

mkoma. https://resh.edu.ru/
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1.2 | OcHoBHEBIC 3aKOHOMEpHOCTH | 4 «HUutepuerYpok» https://in
. XUMHYECKHUX PeaKIIHid terneturok.ru/
1.3 | DnmexTponuTHYecKas  JUcCCOIHanus. | 8 Yuu.py» — https://uchi.ru/
. XUMHUYECKUE PEaKIIMi B pacTBOpax
2. | Hememannot u ux coeounenusn (24
uaca)
2.1 | O0mas xapakTepuCTHUKAa XUMHYECKHX | 4 https://edu.skysmart.ru/
. sneMeHTOB VIIA-rpynnsl. ["anorenst
2.2 | OOmas xapakTepHCTUKAa XUMHUYECKUX | 5 O6pasoBarenbHas
aneMeHToB VIA-rpynmbel. Cepa u e€ maTdopma
COEIMHEHNS «JIexTay . https://lecta.rosuc
hebnik.ru/
2.3 | OOmas xapakTepuCTUKa XUMHUYECKUX | 7 https://resh.edu.ru/
3JIEMEHTOB VA-rpynmsbl. A30T,
dbocdop 1 UX COeqMHCHHS
2.4 | O0mas xapaKTEepPUCTHKAa XMUMHYECKUX | 8 «Slanexc.
JJIEMEHTOB IVA-rpynmsi. Yuebnuk» https://education
Yriepoa u KpeMHHUI M KX COCTMHCHUS .yandex.ru/home/
3. | Memannet u ux coedunenusn (20
uacoe)
3.1 | O6mue cBOWCTBa METAIIIOB 4 «Cupmnyc.
Owumaiiny . https://edu.sirius.
online
3.2 | Baxneiimue METaJLJIbI u ux | 16 https://resh.edu.ru/
. COCJTMHCHUS
4. | Xumusa u oxpyyucarowasa cpeoa (3
uaca)
4.1 | BemiectBa W MaTepuaibl B OKHU3HHU | 3 https://resh.edu.ru/
YeJI0BeKa
PesepsHoe Bpewms 4
OBUIEE KOJIMYECTBO YACOB | 68

[10 ITPOTPAMME
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