MNOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamMmma mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMUsI COCTAaBJICHA Ha
ocHoBe TpebGoBaHuii K pe3yiabTaTaM OCBOCHHSI OCHOBHON 0O0pa3oBaTeIbHOW IIPOrpaMMBbI
OCHOBHOTro o0uiero o0Opa3oBaHusi, MpeacTaBiieHHbIX B denepasbHOM ToOCydapCTBEHHOM
00pa30BaTEILHOM CTaHIapTE€ OCHOBHOT'O O0IIIero oo6pa3oBaHus, ¢ y4€TOM pacOopeaenéHHbIX 10
KJIaccaM MpPOBEPSEMBIX TPeOOBaHUN K pe3ysjbTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTeJIbHOM
IporpaMmbl OCHOBHOTO OOIIero oOpa3oBaHUs M 3JIEMEHTOB COACPIKAHUS, TIPEICTABIICHHBIX B
VHuBepcaibHOM KOAU(UKATOPE MO XUMHUH, a Tak)Ke Ha ocHoBe [IpumepHOil mporpamMmbl
BOCITMTAaHUSI OOy4YarOUINXCsl MPHU IOJYUYEHUH OCHOBHOTrO OO0Illero oOpa3oBaHusi U C y4ETOM
Konuenmuu mnpenonaBanusi yueOHOro mnpeamera «XuMUs» B 00pa30BaTEILHBIX OpraHU3aIusIX
Poccuiickoit @enepanuy, peaJu3yloLIMX OCHOBHbIE 00IIe0Opa3oBaTelbHbIE HpOrpamMmbl (YTB.
Pemennem Komernn Munnpocsenienuss Poccuu, mnporokon ot 03.12.2019 N T1K-4BH).

OcHoBHBIE TpeOOBaHUS K COACPKAHUIO U CTPYKTYpe

paboueit mporpamMmbl 3aKpEIUICHBl B JOKyMEHTaX:

»  Depnepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoii @eneparnmmy.

 IIpukaz MunnpocBeuienuss P® ot 31.09.2021 Ne 287 «O6 yTBepxkaenuu (HeaepaibHOrO
roCy/IapCTBEHHOT'O 00pa30BaTeNbHOrO CTaHAApTa OCHOBHOTO 00IIEr0 00pa30BaHUY.

*  OO6pazoBatenbHas mporpamma ocHoBHOro obmiero oopazosanus (GI'OC OOO) I'bOY mikona No428

*  Ilomoxenue o padoueit mporpamme 'BOY mkona Ne428

CornacHo cBOeMy Ha3HayeHHIO palboyass mnporpamMma sIBJISIETCS OPUEHTUPOM ISt
coCTaBJIeHHsI pabounx IporpaMM: OHa MOa€T MPEACTaBICHHE O IEJsiX, OOIIell cTpareruu
00yueHMUsI, BOCHUTAHMS U Pa3BUTHUsI OOYyUJaIOIUXCSl CPEICTBAMH YUYEOHOIO IpeaMeTa « XUMUS»;
yCTaHaBJIMBAaEeT 00s3aTeJIbHOE IIPEAMETHOE COJIep)KaHHUe, IPelyCMaTPUBAECT paCIpeIeIeHUE
ero mo KjaccaM H CTPYKTyYpUpOBaHHE €ro mno pasjelaM M TeMaM Kypca, OIpelessieT
KOJIMYECTBEHHbIE M KadyeCTBECHHBIC XAapPaKTEPUCTHUKH COJEp)KaHHUs; Ha€T IPUMEPHOE
pacnipezieieHue y4eOHBIX YacOB I10 T€MaTHYECKHUM pa3zaenamM Kypca U PEKOMEHIyEeMYIO
(DpuMepHyI0) [OCJIEI0BAaTEIbHOCTh MX HW3y4YeHUs C YUYETOM  MEXIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4YeOHOro Ipollecca, BO3PACTHBIX OCOOEHHOCTEN
00y4arommxcs; OMIpenessieT BO3MOXKHOCTU IIpeaMeTa Uil pealu3alud TpeOOoBaHUM K
pe3yJibTaTaM OCBOSHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHHs, a TakXe TpeOoBaHUU K pe3ysibTaTaM OOydYeHUs XUMHUHU Ha YpPOBHE IeJel
U3y4YE€HUs] IpeJIMeTa U OCHOBHBIX BHJIOB y4eOHO- MO3HaBaTEeJILHOU
NeSITeIbHOCTH/ y4EOHBIX J€HCTBUM yUEHHKA 10 OCBOCHHUIO YUYEOHOTI' O CO/IEpKaAHUS .

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxian yaebHOTO pemMeTa « XUMUs» B JIOCTHXKEHUE 11eJIei OCHOBHOTO O0OIIEeTo 0Opa30oBaHUs
00yCJIOBI€H BO MHOTOM 3HAa4€HHEM XWMHYECKOW HAyKH B MO3HAHUU 3aKOHOB MPHUPOIBI, B
Pa3BUTHH MMPOU3BOIUTEIILHBIX CHJI OOIIIECTBA U CO3JIaHUU HOBOW 0a3bl MAaTEPUAITLHON KYJIBTYPHI.

XUMUsI KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK pacIipoCTpaHUjia CBOE BIIMSHUE Ha BCE
00J1acTH 4eI0BEYECKOT0 CYIIIECTBOBAHMS,3a/1aJ1a HOBOE BHJICHHUE MUPa, CTajla HEOThEMJIEMbBIM
KOMITOHEHTOM MHUPOBOH KYJIBTYpPbl, HECOOXOAUMBIM YyCJIOBHEM >KU3HH OOIIecTBa: 3HAHHUE
XUMUWH CITY>KHUT OCHOBOM 1J1s1 QOPMHUPOBAHUST MUPOBO33PECHHUS YEJTOBEKA, €TI0 MPEACTaABICHUMN
O MaTepuajJbHOM €JIMHCTBE MHpPA; BaXXHYIO PpOJIb UrparoT Q(OpMHpPYyEMbIE XHUMHUEH
OPEACTABICHHUS O B3aWMOIIPEBPANICHUSIX YHEPTrUH U 00 DSBOJIOIUU BEIISCTB B IIPUPOJIC;
COBpEMEHHAasi XMMHsI HallpaBlieHa Ha pelIeHHe TI100aTbHBIX NPOOJIEeM YCTOWYHNBOTO Pa3BUTHUS
4eJ0BeYEeCTBA — CBIPHEBOM, DPHEPreTUYECKON, MHUIIEBOW M IKOJOTHYECKOW O€30IMacHOCTH,
npoOJieM 34paBOOXPAHCHHUS .

B ycrmoBusix Bo3pacTaromiero 3HAUYEHUS XWUMHUU B JKU3HU OOIIECTBA CYMIECTBEHHO
MOBBICHJIACh POJIb XUMHUYECKOTO OoOpa3oBaHUs.B 1uiaHe coltrann3aliiid OHO SIBJISICTCS OJHUM
U3 ycIIOBUH (popMUPOBAHUS UHTEIUICKTA JUYHOCTA U TAPMOHHUYIHOTO €€ pPa3BUTHSL.

COBpEeMEHHOMY UYEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIMMBI JJii NOPHOOpETCHHS
OOIIEKYJIFTYPHOTO YPOBHSI, TIO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIUYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPAa3HOMN >KH3HHU OOIIECTBAa, JIJIsI OCO3HAHUSI BAXKHOCTH Pa3yMHOTO OT-
HOILICHUSI K CBOEMY 3/I0OPOBBIO U 3J0POBBIO JPYTHUX, K OKpPY>KaIOIIEeH NPUPOAHOUN cpelie, s
rPaMOTHOTO MOBEAECHUS ITPU UCIOJIBb30BAHNUHN PA3JIUMYHBIX MaTEPHUATIOB U XUMHUYECKHUX BEIIECTB
B ITOBCESAHEBHOM >KHU3HU.



XUMHYECKUE 3HAHUSI - HEOThEeMJIeMas 4YacTb €CTeCTBO3HaHUS. OHHM OTpPa)XKaloT CIIONKHBIM KOMILIEKC
OTHONIEHUH "YeTOBEK - BEUIECTBO - )KU3Hb'" U Jlajiee "BEIIECTBO - MaTepUaIl - MPAKTUYECKas JEATeIIbHOCTD' .
dopmMupoBaHUE B CO3HAHUN 00YUAIOIINXCS XUMUIECKON KApTUHBI MEPa 00€CIIeYNBACT BHIPAOOTKY HAYIHOTO
MHPOBO33PEHHUS, KYJbTYPbl MBIIIJICHUS U TTOBEJACHUS, YTO SBIISICTCS OCHOBHOM IIEJIbI0 00IIEro 00pa3oBaHUsI.
XVMUs HAMOJHSAET KOHKPETHBIM COJIEp)KAaHUEM MHOTHE (YHIAMEHTAIBHBIC MPEACTABICHUS O MUPE: CBSI3b
MEXIy CTPOCHHEM M CBOMCTBAMH CJIOKHON CHCTEMBI JIFOOOTO THIIA, BEPOSTHOCTHBIC MPEACTABICHUS, Xa0C U
YIOPSOYCHHOCTh, 3aKOHBI COXpaHEHUs, (JOPMBI U CIOCOOBI Tepenayn dHEPTHH, aTOMHO-MOJICKYJISIpHAS
TEOpHsi, EAUHCTBO JIMCKPETHOTO U HEMPEPBIBHOTO, IBOJIONHMS BEUIECTBA M TaK Jajnee. YUYeOHBIH mpeaMer
"Xumus" co3maeT HEOOXOJUMYH0 OCHOBY KakK JJIsi OCBOCHHUS OOy4arommMucs (QyHIaMEHTAIbHBIX
€CTECTBCHHO-HAYYHBIX 3HAHUM O CBOMCTBAX OKPYKAIOIIET0 MHUpa, TaK W JUISl MHTEIUICKTYaJIbHOTO H
HPABCTBEHHOT'O COBEPIIICHCTBOBAHUS 00YJAIOIINXCS.

Xumudeckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISIETCSI 6a30BBIMIIO OTHOLICHUIO K CUCTEME
0o0I11ero XMMHUYECKOro ooOpa3oBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT NMpUCyIIHEe OOIMIeMy XHMHYECKOMY OOpa3OBaHUIO KIIIOUEBBIE IIEHHOCTH, KOTOpPBIE
OTpPaXXalOT TIOCYJIapCTBEHHbIC, OOIIECTBEHHbIE W HWHJIUBHUIAyaJIbHbIE IIOTPEOHOCTU. DTUM
OIIpeneIIsAeTCs CYLIHOCTD oOmIeil KOHIIENIINU OOYYeHHUSI, BOCIIUTAHUSI U Pa3BUTHUSI
00y4JarolMxcsi CpeCTBAMHU yU4eOHOro npeamera « XuMHUs».

HNzyuenue mpeamera: 1) cnocoOCTBYeT peaiM3allid BO3MOYKHOCTEH JUISI CaMOPa3BUTHUS U

(opMupoBaHUs KyJIbTYpbl JUYHOCTH, €€ 001Ield U GyHKIIMOHAIBHON I'PaMOTHOCTH; 2) BHOCHUT
BKJIaZl B (POPMHUPOBAHUE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB HX
CaMOCTOSITEJIBHON y4eOHOM [AesITeIbHOCTH, O3KCIIEPUMEHTAJIbHBIX W HCCIEeN0BATEIbCKUX
YMEHHM, HEOOXOAWUMBIX KaK B TOBCEIHCBHOW JKH3HH, TaK HW B NpodheCcCHOHATBLHOU
JESITEIIbHOCTH;
3) 3HAaKOMHUT cO chnernupUKOW HAyYHOrO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA € IMHCTBO MPUPO/IBI U YEITOBEKA, SABJISETCSI OTBETCTBEHHBIM 3TallOM B (pOpMHUpPOBaHUU
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH MOAPOCTKOB; 4) cnocoOcTByeT (OPMHUPOBAHUIO
LIEHHOCTHOI'O OTHOILEHUS K €CTECTBEHHO-HAY4YHBIM 3HAHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT
CBOM BKJIaJ] B 9KOJIOTMYECKOE 00Opa30BaHUE IIKOJIBHUKOB.

HasBanHble HamnpaBieHUsi B OOy4YEHUHU XMMHH O00ECIEeYUBAIOTCs CIIEHU(PUKON colepKaHUs
MpeaMeTa, KOTOPBIN SBISAETCS NeJarornyeck aJlaiTUPOBAaHHBIM OTpa’keHHEM 0a30BON HayKH
XUMHH Ha ONPENCIEHHOM DdTalle €€ pa3BUTHA.

Kypc XuMMHM OCHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE OOY4YaroIIMMHCS OCHOB
HEOPraHWYEeCKOM XMMHHM M HEKOTOPBIX IIOHSATUW M CBeAEHUN 00 OTIEJbHBIX OOBEKTax
OpPraHu4YeCKON XHUMHHM.

CTpyKTypa cojJiep>XaHus npeamera cpopMupoBaHa Ha OCHOBE CUCTEMHOTIO MOJX0J1a K €ro
n3yuyeHnro. CoaeprkaHue CKJIAABIBAETCS W3 CUCTEMBI MNOHATHH O XMMHWYECKOM 3JIEMEHTE H
BEIIECTBE U CHUCTEMBbI IOHSITHM O XUMHYECKOW peakiuu. O6e >THU CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbI IO NPUHIIMITY ITOCJIEI0BATEIBHOTO PAa3BUTHUS 3HAHUIN HA OCHOBE TEOPETUYECKNUX
IIPEACTABICHUIN PAa3HOI'0 YPOBHs: aTOM- HO- MOJIEKYJISIDHOI'O YYE€HUsI KaK OCHOBBI BCEro
ecTecTBO3HaHUs1, ypoBHs [lepnonmnueckoro 3akona /. 1. MeHaeneeBa kak OCHOBHOT'O3aKOHa
XUMHUH, YYEHUs] O CTPOCHMHM aromMa W XHUMHYECKOW CBsI3U, MpeJCTaBIeHHN 00
SIEKTPOJIMTHYECKON JOUCCOLMAIMA  BELIECTB B pacTBOpax. TeopeThdecKue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE JSMIIMPUYECKHM MOJYYEHHBIX M OCMBICIEHHBIX (PaKkTOB,
pa3BUBaIOTCS IIOCIENOBATEIbHO OT OJHOTO YPOBHSI K JPYroMy, BBINOJHSS (QPYHKIHHA
OOBSICHEHUSI M TIPOTHO3UPOBAHMUSI CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH HPAKTHUUECKOTO
IIPUMEHEHHUS U NOJIy4YCHHUSI N3y4acMbIX BEIECTB.

Takasa opranuzamnuss coOAeprKaHUsI Kypca CHOCOOCTBYET MHPEACTABICHUIO XUMHYECKOM
COCTAaBJISIONIECH Hay4YHOW KAapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MNPUPOABL TeM cambIM
o0ecreunBaeTcs BO3MOYKHOCTh (pOpMHUPOBaHHUS y OOyUYarOIUXCsl IIEHHOCTHOT'O OTHOIIEHUS K
Hay4yHOMY 3HAHHIO M METOJaM MO3HaHUsA B HayKe. BakHO TaxkKe 3aMEeTHThb, YTO OCBOCHME
Coliep KaHHsA Kypca IPOUCXOOUT C MPUBJICYCHUEM 3HAHWUN W3 paHEe HU3YYCHHBIX KYypPCOB:
«Oxpyxaromu mup», «buosorus. 5—7 xnacce» u «dusnka. 7 Kiacey.

HEJIM U3YYEHUA YVUEBHOI'O ITPEJIMETA «XUMMWS»



K HanpaBieHHMIO NEpBOCTEHEHHOM 3HAYMMOCTH IMpU pealn3alid o0pa30oBaTEIbHBIX
pyskumiit npeagMmera «XUMHUSD» TPAAULHUOHHO OTHOCIT (OPMUPOBAHME 3HAHUU OCHOB
XUMHWYECKON HayKh Kak oOOJIJaCTM COBPEMEHHOI'0O €CTECTBO3HAHMs, IPAKTHUYECKOU
JIESITEJIbHOCTH YEJIOBEKa U KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYpHI. 3aj1aua npeamMera
COCTOUT B (POPMHUPOBAHUM CUCTEMbI XUMHUYECKUX 3HAHUH — BaXXHEHIINX (PAKTOB, IOHSITHUM,
3aKOHOB M TEOPETHYECKUX MOJIOKEHUM, MJOCTYIHBIX OOOOIIEHHU MHPOBO33PEHUECKOTrO
XapakTepa, sA3bIKa HayKH, 3HAHMW O Hay4HBIX METOJAaX H3Yy4YECHHs BELIECTB U XUMHUYECKHUX
peakuuii, a Takke B (POPMHPOBAHMM M PA3BUTHUM YMEHHH M CHOCOOOB AESATEIBHOCTH,
CBSI3aHHBIX C IJIAHUPOBAaHWEM, HAOJIIOJICHUEM M IIPOBEACHUEM XMMHYECKOIO 3KCHEPHUMEHTA,
COOJIIOICHUEM NPaBWJI 0€30ITaCHOTO OOpAIICHUS C BEIISCTBAMH B IIOBCEHECBHOM KU3HU.

Hapsiny ¢ »TuM nenu u3ydeHusl IpeaMeTa B IpOorpamMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C
Y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO o001ero oo6bpazoBanusi. CerogHs B
o0pa3oBaHMM 0CO0O0 3HAUYMMOM TIPU3HAETCS HAIPABJIEHHOCTh OOyYE€HHUsI Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POpMHUpOBaHHE €€ HHTEIUIeKTa M oOuiel KyinsTypbl OOyueHue
YMEHHIO YYUTHCSI U MPOJIOIKAaTh CBOE O0Opa3oBaHHE CaMOCTOSITEIIBHO CTAaHOBUTCS OJHOU U3
BaXXHEUINX (PyHKINI yIeOHBIX IIPEIMETOB.

B cBsi3u ¢ 5TUM NOpu U3Yy4YECHUH NpPEAMETa B OCHOBHOM WIKOJIE JOMMHHUPYIOIIEE 3HAUYCHUE
npuoOpesu Takue Lenu, KakK:

e (popMHpOBAHHUE UHTEILUICKTYaJIbHO Pa3BUTOU JIMIHOCTH, TOTOBOMK caMOOOpa30BaHHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEJIbBHOMY NPUHSITHIO PEIISHUN, CIIOCOOHOM
aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBHSIM KU3HU;

e HamNpaBJIE€HHOCTh OOyYE€HHMs] Ha CHCTEMaTU4YECKOE€ IPHOOIICHUE YydJaluxcs K
CaMOCTOSITEJIbHOM MO3HABAaTEJIbHOU IE€ATEJIbHOCTH, HAy4YHbIM METOJaM II03HAHWUS,
(popMupyIOLIMM MOTUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

e obecrniedeHHEe YCIOBHH, CHOCOOCTBYIOIIMX MHPHUOOPETECHHUIO OOYYAIOIIUMHCS OIbITa
pa3sHOOOpa3HON JeATeIbHOCTH, MO3HAHUS U CaMOIIO3HaHMUsI, KJIIIOYEBBIX HABBIKOB
(KJIIOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHUBEPCAIbHOE 3HAUEHWE JIs1 Pa3IMYHBIX
BUJIOB JESITEIBHOCTH;

e (dopMupOBaHHNE YMEHHUIl OOBSICHATH M OLIEHHUBAaTh SIBJICHUS OKPY KaIOIIero Mupa Ha
OCHOBAHUM 3HAHUU U OIBITA, MNOJYYEHHBIXIIPU U3YYEHUU XUMUU;

e ¢opMupoBaHHE Yy OOy4YarOIIMXCA TYMaHUCTHUYECKUX OTHONIIEHUM, MOHUMaHUSA
LIEHHOCTH XUMHWYECKUX 3HAHUW IJIs1 BBIPAOOTKM DKO- JOTHYECKH I€JI€CO00pa3zHOTo
MMOBEJACHUS B OBITY U TPYIOBOM AESITEJILHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbsI
M OKPYKaro- 1€l NPpUpPOAHON CpeJibl;

¢ pa3BUTHE MOTHBAlIMM K OOYYEHHIO, CHOCOOHOCTE K CaMOKOHTPOJK |
CaMOBOCITUTAaHHUIO Ha OCHOBE YCBOCHUS OOIIIEUEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOUIS U HarnpaBJICHHOCTH JaJIbHEHUIIIETO
oOy4ueHus.

MECTO YYEBHOI'O I[IPEJJMETA «XUMUS» B YHEBHOM ITJIAHE

B cucreme o6uiero oopazoBanus « XUMHUsD» ONpU3HAHA 00s13aTEJIbHBIM YYE€OHBIM ITPEIAMETOM,
KOTOPBIA BXOJIUT B COCTAB MpeAMETHON ob6s1acTu «EcTecTBEeHHO-HayYHbIE TIPEIMETHD.

VY4yeOHbIM IIaHOM Ha e€ u3ydyeHue orBeneHo 136 ydeOHbIX yacoB. B 8 kiacce 2 ygaca B
HeJzenro, Bcero 68 gacoB. B 9 kimacce 2 waca B HeZe0, BCEro 68 4acoB.

J1s kaxkgoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh
HWCHOJIb30BAHO YYaCTHHKaMH OOpa30oBaTeJbHOrO IIpolecca B LesIX (GopMHpOBaHUS
BapUaTUBHOW COCTaBIISIONICH COACP)XKaHUS KOHKPETHOM padouer mnporpammsel. [lpu 3TOM
oOsi3aTenbHasi (MHBapUMaHTHAasl) YacTh COJACPKAHUsSI NpEeIMeTa, YCTaHOBJIEHHas padoueit
MpOrpamMMoii, U BpeMs, OTBOJAMMOE Ha €€ U3yUE€HHE, JOJIKHBI OBITh COXPAHEHBI IOJIHOCTBIO.

B cTrpykrype paboueil mporpaMMbl Hapsily C IOSCHH- TEJIbHOW 3arMCKON BBIACICHBI
CIENYIOIINE Pa3aebl:

® I[UJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS yUeOHOro npeamera « XUuMHus»» — JUYHOCTHHIE,
MeETalpeaIMETHBIE, IPEAMETHBIC;

e coaepkaHue yuyeOHOTro npeameTra « XUMHs» M0 rogamM ooydeHus;

® TEMAaTUYECKOE IUIAHUPOBAHHME, B KOTOPOM JAECTAJIU3UPOBAHO COJEpKAHUE Ka)KIOM
KOHKPETHON TEMBI, yKa3aHbl KOJMYECTBO YaCOB, OTBOAMMBIX Ha €€ H3y4YCHHE, U



OCHOBHBIE BHUAbl y4eOHOU IEATEJIbHOCTH Yy4YE€HUKa, (popMUpYyEMBbIE IPU H3yUEHUU
TE€MbI, MPUBEJAEH IEPEUYEHb AEMOHCTpPALUM, BBIMOJHSACMBIX YUYHUTEJIEM, U NEPEUYCHb
PEKOMEHIYEeMBIX JIadOPATOPHBIX OMNBITOB M NPaKTUYECKHUX padOT, BBINOJIHSIEMbBIX
yYaluMHCH.

BocnurarenbHblld NOTEHIMAI IPEAMETA K XUMUD) pPeannu3yeTcs yepes:

*  [pHUBJICYCHHE BHUMaHUS O0YydYalOIIMXCA K LIEHHOCTHOMY acleKTy M3y4YaeMbIX Ha ypoKaxX sIBICHUH,
OpraHU3aIMI0 UX PadOTHI C MOJIYy4aeMO Ha YPOKE COIMAIBHO 3HAYMMON HH(POpMalUe — MHUIIHHUPOBAHUE
ee 00CyX/IeHHs, BHICKa3bIBaHUSI 00YYAIOIIMMUCS CBOETO MHEHHUS 110 €€ MOBOAY, BHIPAOOTKH CBOETO K HEi
OTHOIIICHUS,

*  JEMOHCTpALMIO 00y4YaloIMUMCs IPUMEPOB OTBETCTBEHHOTO, IPaK/IaHCKOTO MMOBEICHUS], TPOSIBICHUS
YEJIOBEKOIIOOMS U JOOPOCEPIEUHOCTH, Yepe3 MOJ00p COOTBETCTBYIONMIUX TEKCTOB JJIsS YTEHUS, 3adad s
perieHus, TpoOJIEMHBIX CUTYallUi JIJ1si 00CYXKIEHUS B KJIaccCe;

*  TIpUMEHEHHE Ha ypOKaX UWHTEPAKTUBHBIX POpM pabOThI C 00YUAIOIIMMHUCS: HHTEIIEKTYaIbHbBIX UTD,
CTUMYJIUPYIOLIUX MO3HABATEIbHYI0 MOTUBAIIMIO 00yUYalOIUXCS; UAAKTUUECKOTO TeaTpa, Ilie MoJyYeHHbIe
Ha YpOKE 3HAaHMS OOBITPHIBAIOTCS B T€ATPAIbHBIX MTOCTAHOBKAX; JUCKYCCUU, KOTOPBIC JAIOT 00y4aromuMCs
BO3MO>KHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JIMAJOTa; TPYNIOBOIl paboThl UIu padoOTHI B
napax, KOTOpbIe y4aT o0yJaronuxcsi KOMaHIHON paboTe ¥ B3aMMOJICHCTBUIO C IPYTUMHU 00YUYaIOIIIMMUCS;

*  UHULUMHMPOBAHHUE U TMOIAEPKKY HCCICAOBATEIBCKON JEATEIBHOCTH OOyYaromMXcs B paMKax
peanu3anui UMU UHIUBUAYAIBHBIX U TPYIIOBBIX UCCIEI0BATEIBCKUX MPOCKTOB, YTO JACT O0yYaIOIMINUMCS
BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO pPEIICHUS TEOPETHUYECKOM MpoOIeMbl, HaBBIK
TeHEPUPOBAHKS U OPOPMIICHHSI COOCTBEHHBIX HJICH, HABBIK YBAXUTEIHHOTO OTHOIICHUS K UYKHM HJICSIM,
oQOpMIICHHBIM B paboTax APYruX UCCIEAOBaTENeH, HaBbIK MyOJIMYHOTO BHICTYIUICHHS Mepe] ayIuTOpHEH,
apryMEHTHUPOBAHUS U OTCTAMBAHUS CBOCH TOUKU 3PEHUS;

YYEBHO-METOJUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEEHBIE MATEPUAJIBI 1JI1 YUEHUKA
«Xumus» yuyeOHuUK 11 8-To Kitacca o0ieoopa3zoBarenbHbIX yupexaeHuil (aBtopsl I'. E. Pynsutuc, ©. I
®denpaman), n3narensetBo «lIpocsemenuey», 2018 .

«Xumus» yueOHuUK 1715 9-ro kiacca o6meo0pa3oBarenbHbIX yupexaeHui (astopsl I'. E. Pymsutuc, . I'.
®enbaman), nuznarensctBo «lIpocsemenue», 2019 r.

JOITOJIHUTEJIBHBIE MATEPUAJIBI

Hcnonp3oBanue snmekTpoHHOro yueOnumka  https://vklasse.online/8-klass/uchebniki/himiya/ge-rudzitis-fg-
feldman-2018

https://vklasse.online/9-klass/uchebniki/himiya/ge-rudzitis-fg-feldman-2018

METOANYECKHUE MATEPUAJIBI AJI1 YUUTEJA

Xumust  https://interneturok.ru/subject/chemistry

Ypoku IIKOJIBHOM mporpamMmbl. Bueo, KOHCTIEKTHI, TECThI, TPEHAKEPHI.
http://school-collection.edu.ru/catalog/teacher

https://him.1sept.ru/

Panmenkuit A. M. Xumus. Jlunaktudeckuii Mmatepuait. 8-9 kimaccel : yue0. mocoodue st o0meodpas3onar.
opranuzanuii /A. M. Panenkuii. — 12-e u3a.- M.: IIpocemienue, 2020.

MU D®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

Poccwuiickas anekrponHas mkoina. https://resh.edu.ru/. Buneoypoku u TpeHaXKepbl 110 XUMHU
bubmmorexa MDIII. https://uchebnik.mos.ru/main. Bugeoypoku U TpeHa)KEPhI [0 XUMHH
http://school-collection.edu.ru/catalog/pupil

http://college.ru/chemistry/

http://fcior.edu.ru/): napoOpManOHHbIE, SICKTPOHHBIC YIIPAXKHEHUS, MYJIbTUME/IHA PECYPCHI, 3JICKTPOHHbIC
TECTBI



https://vklasse.online/8-klass/uchebniki/himiya/ge-rudzitis-fg-feldman-2018
https://vklasse.online/8-klass/uchebniki/himiya/ge-rudzitis-fg-feldman-2018
https://vklasse.online/9-klass/uchebniki/himiya/ge-rudzitis-fg-feldman-2018
http://school-collection.edu.ru/catalog/teacher
https://resh.edu.ru/
https://uchebnik.mos.ru/main
http://school-collection.edu.ru/catalog/pupil
http://college.ru/chemistry/
http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE YYEBHOI'O

Crnenmanu3upoBaHHbIM KAOMHET XUMUH, JabopaTopus KaOMHETa XUMHUH.

MynbsTuMeauiiHOe 000pyI0BaHNE: KOMITBIOTED, TIPOESKTOP, MYJIbTUMEANNHHAS TOCKA, HIEKTPOHHAS
MeproYecKas CucTemMa.

Y4eOHoe 000pyI0BaHKE: CIIPABOYHBIC TAOIUIIBI, MOJICITH, KOJUTCKITHH.

O6opynoBanue /Uit IPOBEICHUS TPAKTHUECKUX padOT, MOATOTOBKHU K pakTHueckoi yactu OI'D no xumuw,
JIEMOHCTPALIMOHHOT'O 3KCIIEPUMEHTA, KOJUIEKIIHMS BUICOOIBITOB 110 TEMaM Kypca XUMuHU 8-9 kiacca.

BUbI 1 ®OPMBbI ITPOMEXYTOYHOI'O KOHTPOJIA

CTapTOBBIH: TECTUPOBAHUE

TEKYIIUI: YCTHBII OMPOC, TECTOBBIE pabOTHI, MPAKTHUECKUE PaOOTHI

IPOMEXKYTOYHBIN: KOHTPOJIbHAs paboTa

UTOTOBBIN: HTOrOBasi KOHTPOJIbHASA paboTa MO TeMaMm

KonTpous, npexie Bcero, HalpaBiieH Ha BBISABICHUE TOCTH)KEHUI IIKOJILHUKOB. Bee 3amanus moctpoeHs! Ha
M3YYEHHOM Marepuaiie, a IMpeajaraeMblii (opMar MpoBEpOYHBIX 3aJaHMM M MpOLEAypa UX BBINOJIHEHUS
3HAKOMBI U TIOHATHBI 00YYarOIIUMCS.

KonnuecTBo KOHTPOJIBHBIX padOT NPEICTaBICHO B TaOIHIIE:

8 KJiacc 9 kiacc
TemaTnueckue 4 4
KOHTPOJIbHBIE
paboThI
[IpakTHueckue 5 6
paboThl

NHOOPMALNA Ob UCITOJIB3YEMbBIX TEXHOJIOTUAX OBYUEHM A, ®POPMAX YPOKOB

[Ipn opranumzaumum mnporecca oOydeHHs B paMKax JaHHOW IpOrpaMMbl IpearnoJiaraercs NPUMEHEHHe
CIIEYIOIIUX MeIarOrHYeCKUX TeXHOJIOTUN 00y4eHHUs:

uH(pOpMallMOHHO-KOMMYHUKallMOHHble TexHonorun (MKT)- pacmumpstor paMku  00pa3oBaTenbHOIO
mpolecca, MOBBIIIAs €0 MPAKTUYECKYIO0 HAMIPABIEHHOCTh, CIOCOOCTBYIOT MHTEHCU(DUKAIINH CAMOCTOSTEIbHOMN
paboThI yyaluxcs ¥ MOBBIIICHUIO I03HABATEIbHON aKTUBHOCTH;

MPOEKTHAsl TEXHOJOTUSI— OPUEHTUPOBAHA HA MOJEIMPOBAHUE COIMATIBHOTO B3aUMOJACHCTBUS YUYaIUXCS C
[EJIbI0 PENIEHUs] MPaKTUKO-OPUEHTUPOBAHHOW, JTUYHOCTHO-3HAUMMOM 3amaud. Vcmosib30BaHUE MPOEKTHOM
TEXHOJIOTUH CHOCOOCTBYET peajlu3allMd METalpeAMETHOTO M CHCTEMHO - JIeATEIbHOCTHOTO ITOAXOJIOB.
3anagyamu 00y4eHHUsl HA COBPEMEHHOM 3Talle SBIAIOTCS: (OPMUPOBAHHME KIFOUYEBBIX KOMIIETEHIIUH yUaIuxcs,
pa3BUTHE y MKOJLHUKOB YMEHHUS paboTaTh C pa3NTUYHBIMU UCTOYHUKAMU WH(OPMAIIUY, YMEHUS IIAHUPOBATh
CBOIO JIEATEIbHOCTh U aHAJIM3UPOBATh PE3yJIbTaThl PaOOTHI.

UCCJIEeI0OBATENbCKAsT TEXHOJOTUs - HAlEIMBAeT Ha CAMOCTOSITEIbHBIM MOMCK OTBETOB HAa BO3HHUKAIOIINE
BOIIPOCHI, MPUOOPETEHHE HABBIKOB, KOTOPBIE IPUTOIATCS O0YUYAIOUIUMCS B AKU3HU. TE€XHOJIOTHUS CIIOCOOCTBYIOT
AKTUBU3ALIMM [MO3HABATEIILHON JEATEIBbHOCTH YYAIIUXCS, TOBBIILIEHUIO UX MOTHBAIMU K YUYEHHUIO, IO3UTUBHO
BIUSET Ha (POPMHUpPOBAHHUE TAKUX Ka4eCTB, KaK YBEPEHHOCTh B ce0e, CaMOCTOSATENbHOCTh, AKTUBHOCTb.

TEXHOJIOTHSl YPOBHEBOM MuddepeHImanuu - moMoraeT y4UThIBaTh MO3HABATEIbHBIE UHTEPECHl YUAIIUXCS,
n30erarh meperpy3ky, pa3BHUBaTh KaXKJOro ydyallerocs MO Mepe ero CWil MU CIOoCOOHOCTEH, COo3/1aBaTh
MICUXOJIOTHYECKUI KOM(DOPT HA ypoOKe;

UTpOBasi TEXHOJIOTHSI— TO3BOJSET Pa3BUBATh JMYHOCTHBIE, PETYJISTUBHBIE M KOMMYHHUKaTuBHbE YV /I,
AKTUBU3UPYS MBIILJICHUE YUAITUXCS U PaCKPbIBast IMYHOCTHBINA MOTEHIIMAT KaXkI0r0;

TEXHOJOTHSl Pa3BUTUS KPUTUYECKOTO MBIIUICHUS— CIIOCOOCTBYET (OPMUPOBAHUIO PA3HOCTOPOHHEH
JUYHOCTH, CTIOCOOHOM KPUTUIECKH OTHOCUTHCS K MH(OPMAITUHU, YMEHUIO OTOMPATh HH(OPMAITUIO JIJIs1 PEIICHUS
MMOCTaBJICHHON 3a7auH;

3I0pOBbECOEperaIe TEXHOJIOTHH - MO3BOJIAIOT Ha YPOKE PAaBHOMEPHO paclpeiesisiTh pa3IuvHbIe BUIbI
3aJlaHuH, YepeIoBaTh MBICIUTENBHYIO JIEATEIHHOCTh C (PU3KYJIbTMUHYTKAMHU U TAay3aMH, OMPEACsTh BpeMs
MojilayM yueOHOro Marepuaina, 103upoBaTh ero 00bEM, HOPMATUBHO MPUMEHSATh TEXHUUYECKHUE U AJIEKTPOHHbBIE
cpeacTBa 00y4YeHHUS.



bonpmioe 3HaueHHWEe NpU peanu3aldyd HACTOSIIEW MpOrpaMMbl TMPUIAETCS TEXHOJIOTHUU JIMYHOCTHO-
OPHEHTUPOBAHHOTO OOy4YEHMsI, OHA HalpaBlieHa Ha pa3BUTHE MHIUBUAYAIBHBIX CIIOCOOHOCTEH ydYaluxcs,
(dbopMHpOBaHHE CaMOPa3BUBAIOLIEHCS JTMUYHOCTH. JJaHHAS TEXHOJIOTHS MOJIpa3yMeBaeT CO3/laHue yCIOBUHM JUIs
Pa3BUTHS MHIUBUAYAIBHBIX 0COOCHHOCTEH ydammxcs. OCHOBOM JIMYHOCTHO-OPHEHTUPOBAHHON TEXHOJIOTHU
SBJIAETCS BapUaHTHOCTh, nuddepeHnmanus o0yueHus, BEIOOP AESITeIbHOCTH, 00beMa MaTepuala, CKOPOCTH
BBITIOJIHEHUS 33JaHUs ¢ y4ETOM BO3MOXHOCTeH yuwammxcs. ConepxaHue oOydeHHs] paccMaTpHBAETCs Kak
CPEZICTBO Pa3BUTHS JINYHOCTH.

[Tpu BBIOOpE (DOPM YypOKOB, MPENMOYTEHHUE OTHACTCS Yy4eOHOMY COTPYJHHUYECTBY, HAPTHEPCTBY, MAPHBIM U
rpynmnoBbM (hopMaM paboT. YUEHHUK B Ipolecce 00yueHusl CTaBATCS B CUTYaIUIO BEIOOpA (TEKCTOB, 3aaHUil,
MOCJIeIOBATENBHOCTH paboThl, BUAA U (HOPM JOMAIIHUX 3a/aHU), TPOSBIIASL CAaMOCTOSTEIBHOCTh B BBIOOpE
TOTO WUJIM WHOTO JIOTIOJIHUTEIHHOIO MaTepuasia B COOTBETCTBUU CO CBOMMH MOTPEOHOCTSIMHU M WHTEPECaAMHU.
[TocnenoBarenbHO Pa3BUBAIOTCA Y MIKOJIBHUKOB PEe(PICKCUBHBIE YMEHUS — YMEHUS BUICTh ce0sl CO CTOPOHHI,
CaMOCTOSITENILHO OLIEHUBATh CBOM BO3MOXKHOCTH U MOTPEOHOCTH.



COJEPKAHUE YYEBHOI'O IIPEAMETA «XUMMS»

8 KJIACC

HepBOHa‘laJILHBIe XUMHUYCCKUC ITOHATHA

I[Ipeamer xumuu. Posib XUMUM B KWU3HM 4YesoBeka. Tena m BeulectBa. PU3nyecKue CBOMCTBA
BelecTB. ArperatHoe coctosiHue BemiecTB. [loHsATHEe 0 MeTonax moO3HaHWSA B XUMHUM. XUMHS B
cucreme Hayk. HucTele BemniecTBa U cMmecu. CrocoObl pa3AeieHus cMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JIEMEHTBbl. CHMBOJIBI XHMHYECKUX 3JIEMEHTOB. IlpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO- MOJIEKYJISIPHOE yUEHHE.

Xumuueckas ¢dopmyisia. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BeulecTB. OTHocuTenbHass aroMHas wmacca. OTHOCHUTENbHasi MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHUUYECKOTO 3JIEMEHTA B COCIUHEHUU.

DuU3NYECKUE U XUMUYECKHUE SIBJICHUSA. XUMHUYECKasl peakysi ne€ Npu3Haku. 3aKOH COXPaHEHUs
Macchl BellecTB. XumMudeckue ypaBHeHus. Kinaccudukanuss XUMHUYSCKUX peakiuil (CoequHeHUs,
pas3JIoKeHwus1, 3aMelIeHns, OOMeHa).

XUMUYECKHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJION, C IpaBUIaMH pPaOdOTHI B
naboparopuu u npuémamMu obpaiieHus: ¢ Jad00paTOPHBIM O00OPY/IOBAHUEM;
W3yYeHHUEe U OIMCaHue (PU3MYSCKUX CBOWCTB OOpa3lOB HEOPTaHWUYECKHX BEIIECTB;
HabmroneHne ¢u3nydeckux (IUIaBJICHHE BOCKa, TasHHUE JbJla, pacTUpPaHUE caxapa B CTYIIKe,
KUIIEHUE U KOHJEHCcAalUs BOJAbl) U XMMHUYECKUX (TOpEHHE CBEYH, OpOKaJIWUBAaHUE METHOU
MIPOBOJIOKHU, B3aUMOJAECHCTBHUE Mela C KUCJIOTOM) SIBIICHUM, HAOI0O/ICHUE U OTIMCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMUYECKHX peakluil (pas3jioKeHUE caxapa, B3auMOJICUCTBUE CEPHOI KHUC- JIOTHI
c xJjopuzaoM Oapusi, pasnoxenue rujapokcuna meau(ll) mpu mHarpeBaHum, B3auMoAeiCTBHE
)kene3a ¢ pactBopom coii meau(ll)); u3-ydernune crioco0oB pasznesieHus cMecei (C ITOMOIIBIO
MarLuTta, QUIBTPOBAHMWE, BbINApPHUBAaHUE, JUCTWUISALUSA, XpomaTorpadus), IpoOBeJeHUE
OYHCTKU ITOBApPE€HHOW COJIM; HAOJIIOJIEHWE M OIMCAaHME pEe3yJIbTaTOB MNPOBEAEHHUSI OMNbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHMsI  MAacChl;  CO3JJaHME  MOJEIEeH  MOJIEKYJ]
(ImapocTepKHEBBIX ).

Baxueiime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kuciopong — »JI€MEHT M MNPOCTOE BEIIECTBO.
Haxoxnenue kuciaoposa B npupojie, GU3ndeckue U XUMMHUYECKHE CBOMCTBa (peaKLMu TOPEHUs).
Oxcuppl. Ilpumenenue kuciaopona. CnocoObl TOJNydYeHHUsI KHUCIopoda B Jaboparopuu u
npomsllieHHocTd.  KpyroBopor kucinopona B mpupoje. O30H — amuioTponHas MoauduKanus
KHCJIOPOJA.

TeroBoit 3ddekT XUMHUYECKONH peaklHnu, TEPMOXMMHUYECKHE YpPaBHEHUs, DJK30- U
SHAOTEPMHUUYECKHE peakiuuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHUE BO3JyXa, YCHUIIECHHUE
MapHUKOBOro 3¢ ¢eKTa, pa3pyluieHue 030HOBOI'O CJIOS.

Bonopon — anemeHT 1 npoctoe BenlecTBo. Haxoxxnenune Bogoposa B npupoae, pusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CITIOCOOBI TTojyueHus. KucioTsl u conu.

KonuuectBo BemectBa. Mosib MonsipHast Macca. 3akoH ABoraapo.

MonsipHblit 00bEM ra30B. Pacyérsl N0 XMMHUYECKUM YpaBHEHUSIM.

dusnueckue cBoucrBa BoAbl. Bopa kak pactBopurens. PacrBopbel. Hacelennsle u
HEHACBIIIIEHHBIE PACTBOPHL. Pacmeopumocms eeuwjecmé 6 6ode.l MaccoBas 1ons BellecTBa B
pactBope. XuMuueckue cBoMcTBa Boabpl OcHOBaHMA. Poiib pacTBOpPOB B NpPUPOAE U B KHU3HU
yesioBeka KpyroBopoTr Boabl B npupoze. 3arpsi3HEHHE NpH- pOoAHBIX BoA. OxpaHa M OudMCTKa
NPUPOJHBIX BOJ.

Kmaccudukanms Heopranmdeckux coenumHenuii. Oxcunpl. Krinaccudukanmss  OKCHIIOB:
cosieoOpa3yromne (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHbIe) U HecosieoOpasyromue. HoMmeHkmaTypa
OKCHJIOB (MEXIyHapOaHasi U TPUBUAIbHAS).

1 KypcuBoMm o06o03HaueH y4deOHBIH MaTepuall, KOTOPbIM H3ydaeTcs, HO HEBBIHOCHUTCS Ha
OPOMEXKYTOYHYIO U UTOTOBYIO aTTECTALHIO.

du3nyecKrue 1 XUMUYECKHE CBOMCTBA OKCUAOB. [loyyeHne okCuaoB.
OcnoBanus. Kinaccuduxkanysi ocHoBaHHUH: IET0YN U HEpacTBOpUMbIe OCHOBaHUsI HoMeHkaTypa



OCHOBaHUM (MEXIyHapoaHas U TpUBUaJIbHasI). PU3NYECKUE U XUMUYESCKHUE CBOWCTBAa OCHOBAHUM
[Tonyuenue ocHOBaHUM.

Kucnotel. Knaccuduxamnus kuciaor HomeHkatypa KuUcioT (MeXIyHapoJHass U TPUBHAJIbHAS).
du3nyeckue W XMMHYECKHE CBOWCTBA KHUCHOT. Psan aktuBHOocTth meramioB H. H. bekerosa.
[Tonyuenue Kucior.

Conu. Homenknarypa conel (MexayHapoaHas U TpuBralibHas). Duzndeckre U XUMUUECKHUE CBOMCTBA

cosiet. [lomyuenue cosen.

I'eneTnueckas cBsI3b MEXAY KJIACCAMHU HEOPraHUYECKUX COCTUHEHUU.

XVMHUYECKUN DKCIIEPUMEHT: KadyeCTBEHHOE OIIPEIEJICHUE COJEpIKaHUsl KHUCJIOpoJia B
BO3JIyX€; TMOJIydeHHe, coOupaHHWe, paclio3ZHaBaHHUE ¢ H3YyUYEHHE CBOMCTB KHCJIOPOAA;
HaOJII0JIeHHEe B3aUMOJICHCTBHUSI BEHIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
npeKkpameHus: ropeHusi (mokapa); O3HaAaKOMJIEHHE C oOpasliaMu OKCHUIOB M OMNHWCAaHUE UX
CBOMCTB; MOJy4eHHE, COOUpaHHe, paclo3HaBaHUE U H3y4YEHHE CBOMCTB BOJOpoAa (TrOpeHue);
B3auMojierictBue  Bojiopoga ¢ okcuaom  meau(Il) (BOBMOXXHO  HCIIOJIb30BaHUE
BHUJIEOMaTepHaJIOB); HalOIroJAeHHe OOpa3lOB BEIIECTB KOJIUYECTBOM | MOIIb; HCClIeqOBaHUE
OCOOEHHOCTEH pacTBOPEHHUSI BEHIECTB C Pa3JIMYHON PACTBOPHUMOCTBHIO; IIPUTOTOBIICHUE
pacTBOPOB C ONPEJCIEHHON MacCOBOM JOJEW PAaCTBOPEHHOI'O BEILIECTBA; B3aUMOJICHCTBUE
BOJIbI C Me€TaJUIaMH (HaTPUEM U KaJIbLIUEM ) (BO3MOKHO UCIHOJIB30BaHNE BUAEOMATEPHUATIOB);
OIIPEZICIICHUE PACTBOPOB KHCJIOT M IMICJOYEH C MOMOLIBIO HMHIAMKATOPOB; HMCCIIEIOBAaHUE
00pa3oB HEOPTraHUYESCKUX BEIISCTB PA3JIMIHBIX KJIIACCOB; HAOIIOACHUEC H3MCHCHHUSI OKPACKH
UHIUKATOPOBB PacTBOpPaX KHCIOT U 1IeJIoUeH; n3ydeHue Bzaumoaeicteust okcuaa meau(Il)
C pacCTBOPOM CEPHOM KUCIIOTHI, KUCJIOT C ME€TaJLJIaMH, PEAKIIUN HEUTpaIn3alluu; MoJTyuYeHUEe
HEpPAaCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHUE OJAHOI'O0 MeTajlyla APYIrMM M3 pacTBOpa COJH;
pelIeHue SKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «BakHelinue Kiacchl HEOPTaHHUYECKUX
COCIUHEHUI) .

[leproanueckuii 3akon u [leproanueckas cucrema xumuueckux nemenToB /. . Menneneesa. Ctpoenue
aTOMOB. XUMH4ecKas cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

IlepBble MOMBITKU KJIaCCU(PUKAIIMNA XUMHUYECKUX 3JIEMEHTOB. [IoHsITHE O rpymmax CXOJIHbIX
2JIEMEHTOB (II€JIOYHBIE M UICJIOYHO3EMEJIbHbIE METaJlIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOpble 00pa3yroT aM(pOTEPHBIE OKCH/IBI U THIPOKCH/IBI.

Ilepuognyeckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux sineMeHToB . 1. Menneneena.
Kopotkonepuognas u miumHHonepuoaHast ¢opMbsl Ileprognyeckoil CHCTEMBI XUMHUYECKHUX
DJIEMEHTOB
. . Menneneea. llepunonsl u rpynnsl. U3HUYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
IepUOoJia U TPYMIIbI JIEMEHTA.

Crtpoenue atromoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTponbl. CTpoeHue 3IeKTPOHHBIX 000J04eK
atomoB mepBeix 20 xmmmdeckux »dieMeHToB Ilepmommyeckoit cuctembl [[. W. MeHnneneesa.
XapakTepuCTUKa XHMHUUYECKOTO 3JIEMEHTa IO €ro IojoxkeHuro B llepuomuueckou cucreme /. WM.
Menneneena

3aKOHOMEPHOCTH U3MEHEHMS paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyHnnaMu nepuoaam. 3HadeHue llepumoamdeckoro 3zakoHa u
Ilepruoanuecko CUCTEMBI XUMHUUYECKUX DJIEMEHTOB JUIsl pa3BUTUs HAyKW U Ipaktuku. . H.
MenpaeneeB — y4€HBIN U T'PaKJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (ToyisipHasi M HEMOJISIpHAasi) CBA3b. JJIEKTPOOTPULIATEILHOCTh
XUMHYECKUX 2JIeMEHTOB. MoHHas CBA3b.

Crenenp oxucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE peakuuu. Ilporneccrl okucieHus u
BOCCTaHOBJICHUA. OKHUCIMTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUN JKCIIEPUMEHT: H3y4YeHHE OOpa3loB BEIIECTB METAJUIOB M HEMETaJUIOB;
B3aHUMOJICUCTBUE THAPOKCHIA IMHKA C PACTBOPAMM KHMCJIOT M IIEJI0Y€Ei; IPOBEICHNUE ONBITOB,
WUTIOCTPUPYIOLIUX IIPUMEPBI  OKHUCINWTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaKkLuU pa3I0KEeHUsA, COCAMHEHUS).

MexnpenMeTHbIE CBA3U

PeaHI/IBaL[I/I}I MCKIIPCIMCTHBIX CBsI3CH IIpnu HMU3Yy4YCHUU XHUMHHB 8 xi1acce OCYLICCTBIISAACTCA
Yepe3 MHCIOJIB30BAHHUC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK H HOHHTHﬁ,



SIBJISTFOIIIUXCSI CACTEMHBIMH TSI OTJICITBHBIX MTPEJIMETOB €CTECTBEHHO-HAYYHOT'O ITHKJIA.

OO1He eCTeCTBEHHO-HAYYHbBIC TMOHSATHS: HAYYHBIH (pakT, TMIIOTE3a, TEOPUsl, 3aKOH, aHAJIU3,
CUHTE3, KiacCU(UKAIUs, TIEPUOJUIHOCTb, HAOIIOACHHE, JKCIEPUMEHT, MOJCIIMPOBaHHUE,
U3MEpEHHUE, MOJCIIb, SIBJICHHUE.

duszuka: marepusi, aToM, DIJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHI, W30TOIIbI,
PaaIuoOaKTUBHOCTh, MOJICKYJIA, SJICKTPUYCSCKUN 3apsiji, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe
COCTOSIHHE BEIIISCTBA, I'a3, GU3NUYCCKUE BEJIINYUHBI, SIIMHUIIBI U3MEPECHUSI, KOCMOC, TIAHETHI,
3BE31161, COJIHIIE.

buomnorusi: ¢porocunTes, apixanue, 6mocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TIOPOJIBI, TIOJIE3HBIC HCKONACMBbIEL,
TOIUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC
BemiecTBo 1 XuMuueckast peaxius

Ilepuonuueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux ainemeHToB Jl. 1. Menneneena.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH BU3MEHEHHU CBOMCTB XMMUYECKUX BJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, KaJIUsl, KAJIbIIMS U UX COCIMHEHHIN B COOTBETCTBUHU C MOJOXCHHUEM 3JICMECHTOB
B [leppoanyeckor CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XUMHYECKOM CBsA3U. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMUYECKOUW PEHIETKH W BHUJIA XUMHYECKOU
CBSI3H.

Knaccudukaimmss ¥ HOMEHKIATypa HEOPTaHHYECKHX BemlecTB (MEXIyHapogHass |
TpUBHAJIbHAA ). XUMHUYECKHE CBOMCTBA BEHIECTB, OTHOCSIIUXCS K pPa3IMdHbBIM Kjlaccam
HEOPraHUYECKUX COCIMHCHHUM, TeHETHUECKasi CBsI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiymss XUMHYECKUX pEakui Mo pa3IMYHBIM IpU3HaAKaMm (10 YUCITY U COCTaBY
YYaCTBYIOIIIUX B PEaKIUU BEMIECTB, IO TEIUIOBOMY 3P (eKTy, Mo HU3MEHEHHIO CTEIICHEH
OKHCJICHUSI XMMHUYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, 10 yYaCTHIO KaTalu3aTtopa). DK30- U
SHAOTEPMUUECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHECHUS.

[Tousitne 0 ckopoctu XUMHUYECKOW peakuuu. [loHsaTHEe 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHSITHE O TOMOTE€HHBIX MU TETEPOTEeHHBIX peakuusx. l[lonamue o
Xumuveckom paeHogecuu. PDaxkmopwvl, GIUAIOWUE HA CKOPOCMb XUMUYECKOU pearkyuu u
NOJI0HCEHUE XUMULECKO20 PABHOBECUSL.

OKHUCIUTETBHO - BOCCTAHOBUTEJIbHBIE PEAKIIMU, DIIEKTPOHHBIM OalaHC OKHUCIUTEIBHO -
BOCCTAaHOBUTEILHOW peakinuu. CoOCTaBJIECHME YPaBHEHUM OKHUCIUTEIBHO- BOCCTAaHOBUTEIBHBIX
peaKinii ¢ UICIOJIb30BAaHUEM METO/1a PJIEKTPOHHOTO OalaHca.

Teopust >AEKTPOTUTUYECKON TUCCOLMALINU. DIEKTPOIIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBHI.
MexaHu3M JUCCOIMAIMM BEIIECTB C PA3JIUYHBIMU BHJAAMHU XUMHUYECKOW cBsA3u. CTerneHb
nuccoruanui. CUIIBHBIC U CIa0BIE JICKTPOJIUTHI.

Peakniun moHHOTO OOMEHa. YCIIOBUS TPOTECKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpalI€HHbIE HOHHBIE yYpaBHEHHUA peakuuii. CBOMCTBAa KUCIIOT, OCHOBAHUU U COJIEU B CBETE
MPEJICTABICHUN 00 HSIEKTPOJIMTUYECKON aucconuanuu. KadecTBeHHBIE pPEaKIUU Ha HOHBL
Tlonamue o cuoponuse conetl.

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMH KPUCTAJUIMUYECKUX PEIIETOK
HEOPraHUYEeCKHX BEIIECTB — METAJIJIOB U HEMETAJJIOB (rpadura 1 ajamasa), CJIO’KHBIX BEIIECTB
(xnmopusia HaTpUsl); MCCIENOBAaHUE 3aBUCHUMOCTH CKOPOCTH XWUMHUYECKOM peakiuu OT
BO3JICHCTBUS PAa3IUYHBIX (DAKTOPOB; UCCIICTOBAHUE DJIEKTPOITPOBOJHOCTH PACTBOPOB BEIIIECTB,
mpoliecca JUCCOIHAIIMH  KHUCJIOT, IIeJloyed U cojied (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMAaTEPHUAIIOB); ITPOBEJICHHUE OITBITOB, HIUTIOCTPUPYIONINX NPU3HAKUA MPOTCKAHUS PEaKIIU
HMOHHOTO OOMeHa (oOpa3oBaHHE ocajKa, BbIJICJICHHUE ra3a, oOpa3oBaHUE BOJIbI);
ONBITOB, WUIIOCTPUPYIONINX HOPUMEPHI OKHCIH- TEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIUH
(ropenue, peaklM Pa3IOKEHHUsI, COCAMHEHUS); pPaCcIIO3HABAaHUE HEOPraHUYECKHUX BEIIECTB C
MOMOIIbIO KAUECTBEHHBIX PEAKIIMK HA MOHBI; PEIICHHUE YKCIEPUMEHTAJIbHBIX 3a1a4.

HemeTamier 1 ux COCIUHECHUA

OO61asi xapakTepucThka TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBbIE CTENEHU
okucieHus. CTpoeHue u (PU3nMYEeCKre CBOMCTBA MPOCTHIX BEIIECTB — TaJOINeHOB. XUMHUYECKHUE
CBOMCTBa Ha IMpuMepe xJjopa (B3aUMOJCUCTBHE C MeTaylaMHM, HEMeTalulaMH, IIeJIoYaMu).



XnopoBosopoa. ConssHass KUCJI0Ta, XUMAYECKHUE CBOMCTBA, MOJIydyeHHE, NpuMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJaHA OPraHu3M 4YeJIoBeKa. BakHeiilmne XJIOpUIAbBI U UX HAXOXKJICHUE B
MpUpPO/IE.

OO6mass xapaktepucTuka »sieMeHTOB VIA-rpynnbel. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crtpoenue u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA M CEPbl AJUIOTPOITHBIC
MoaudUKaIM KHUCJIOpOJia M cepbl. XUMHUYECKHEe CcBoiicTBa cepbl. CepoBOIOpOI, CTpPOCHHUE,
(uznueckne uxXxuMHUecKue cBoicTBa. OKCHUIBI Cepbl KaK IMPEACTAaBUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas KHUCI0Ta, GU3NUYECKUE U XUMHUUYECKHE CBOMCTBA (00IIMEe KaK MPEeICTaBUTEIS Kjlacca KUCIIOT
n crnenuduyueckre). XUMHUUYECKHUE pEaKLHH, JIeKAllMe B OCHOBE HPOMBIIUICHHOTO CIoco0a
MoJy4yeHus: cepHo KUCIOTHI. [Ipumenenue. Coau cepHOM KUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbpar-uodH. Haxoxxnenue cepsl M e€ COeAMHEHHH B mpupose. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpelbl COCIUHEHHUSMHU cepbl (KUCIOTHBIE MOXKAW, 3arpsi3HEHHE BO3JAyXa U
BOJJOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHHS.

OO611as xapaKkTepruCcTUKa 3JIeMeHTOB V A-rpyIibl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepHBIE
CTEIIEHU OKHUCIJICHHUS.

A30T, pacripocTpaHeHue B IIpUpoae, pu3ndeckue u XuMru4deckue cBoictra. Kpyrosopotr azora B
npupojae. AMMHaK, ero (GU3NYECKHUen XUMHUUYECKHE CBOMCTBA, MOIydyeHue u npumerHenue. Coim
aMMOHUS, UX (U3NIECKHE U XUMHUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peaKusi Ha HOHBI
aMMOHHSA. A30THas KHUCIIOTa, €€ Mojay4yeHue, PU3ndecKre U XUMHUUYECKHe CBOMCTBa (00IIMe Kak
MpeACTaBUTEIIS Ki1acca KUCIIOT U criennduyeckue). Vcrnoip30BaHne HUTPATOB U COJIEH aMMOHUSI B
KaueCcTBE MHUHEPAJIBHBIX yJaoOpeHuil. XuUMHUYECKOe 3arpsi3HEHHE OKpYKarollenw cpeasl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIC JOXKH, 3arpsi3HEHUE BO3/1yXa, IIOYBBI U BOJIOEMOB).

docdop, amnorponusie Mmoaudukauuu docdopa, puznueckre U XUMHYECKHe cBoiicTBa. OKcua
dbochopa(V) u dochopnas kucinora, ¢GU3NUECKHE U XHUMHYECKHE CBOICTBa, MOJIy4YCHUE.
Hcnonp3oBanue gpochaToB B KaUe€CTBE MUHEPAIBLHBIX Y100pEHUIA.

O6miast  xapaktepucTuka »3iaeMeHToB IVA-rpynnbel. OcCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHBIE CTEIIEHU OKUCIICHUSI.

VYrnepoa, amioTpomnHble MOAUQUKALMK, PACIPOCTpaHEHUE B MpHU- pojae, (¢(U3UUECKUEe U
XUMH4YecKrue cBoicTBa. AncopOmus. Kpyrosopot yriepoaa B npupoae. OKculbl yriepoja, ux
(pr3nyeckue U XMMHUYECKHE CBOICTBA, JEMCTBUE HA )KUBbIE OPTaHU3MBbI, IOJTyUYEHUEU IIPUMEHEHHUE.
DKOJIOTHYECKHE MNpoOIeMbl, CBs3aHHbIE C OKcuaoM yriaepona(lV); rumoresa riao06albHOTO
MOTEMJICHUST KJIMMAaTa; MapHUKOBBIM 3¢¢eKkT. YroapHas KUCIOTa U €€ COJM, UX (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA, MOJy4YyeHUE U npuMeHeHue. KauecTBeHHasi peakiusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH U CEJIbCKOM XO3SICTBE.

IlepBoHauanbHble MNOHATUSA OO0 OPraHUYECKHUX BeElIECTBaX KaK O COEAMHEHUSIX yTjepoja
(meraH, 3TaH, 3TWJIEH, alleTWJICH, 3TaHOJ, IJMIEPUH, YKCyCHas Kuciora). Mx cocmaé u
xumuueckoe cmpoenue. IloHsTHE O OHMOJIOTMYECKM BaXHBIX BEIIECTBaxX: >KHpax, OeiKax,
yIJIEBOJAaX — U UX POJIM B XU3HU UeJioBeKa. Mamepuanbnoe eOuHcmeo oOp2aHudeckKux u
HeopeaHuuecKux coeoOuHeHuu.

Kpemuuii, ero ¢usmdyeckue W XHUMHYECKHE CBOICTBa, IOJIlyd€HHUE U IIPUMEHEHUE.
CoenuHenuss kpeMHust B npupone. OOmmume mnpencrabieHuss o6 oxcuae kpemHus(IV) u
KpeMHHueBOM kuciaore. CUIMKAThI, UX UCIIOJb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH.
Baorcuetiwuue  cmpoumenvnvie  mamepuanvl:  Kepamukd, —CMeKao, yYemeHm, OemoH,
orcenezobemon. Ilpobnemvr 6e30nacHoco0 UCNONBL30BAHUS CMPOUMETbHLIX MAMEPUAIo8 8
N0BCEOHEBHOU HCUZHU.

XUMHUYECKHH DKCIIEPUMEHT: H3yUYCHHE OOpa3lOB HEOPraHWYECKHX BEHIECTB, CBOMWCTB
COJISTHOM KHCJIOTHI; NMPOBEACHUE KAa4YSeCTBEHHBIX PEaKIUN Ha XJOPHUA-UOHBI M HAOIIOJICHUE
OPU3HAKOB HMX MPOTEKAHUS; OIIBITHI, OTpaxaromue (PpU3nUecKhue U XHUMHUYECKHE CBONMCTBa
rajJor€HOB U UX COEAUHEHUHN (BO3MOYKHO MCII0JIb30BaHUE BUIEOMATEPHUAJIOB); O3HAKOMIICHHE C
obGpasiamMu XJI0pHI0B (TAJOTEHUIOB); O3HAKOMJICHHE C OOpa3laMu Cepbl U €€ COCAUHECHUSIMU
(BO3MO>KHO MCHOJIB30BAaHUE BHACOMATEPHUAIOB); HAOIOACHHUE TIpoliecca OOyTriIMBaHUs caxapa
noJi AEUCTBUEM KOHIEHTPHUPOBAHHOW CEPHOW KHCIOTHI; HW3YUEHHE XHUMHYECKUX CBOMCTB
pa30aBJIEeHHOI CepHOl KHUCIOTHI, MPOBEACHUE KAUECTBEHHOW peaKIMu Ha Cyiab(paT-uoH U
HaOJI0/IeHHe Npu3Haka e€ MPOTEeKaHWs; O3HaKOMJIEHHEC (PU3MYECKMMM CBOMCTBAMH a30Ta,
pochopa m ux coenmHeHU (BO3MOXKHO HCHOJIL30BAaHHE BHJIEOMATEPHUAIIOB), OOpa3namMu
a30THBIX U (ochopHBIX yIHOOpEHHM; MOoJydeHue, coOmpaHue, paclio3HaBaHUE U H3YUYCHHE



CBOICTB aMMMaKa; IIPOBEJICHNE Ka4YE€CTBEHHbIX peakluii Ha MOH aMMOHHUA U (ocdar-uoH u
U3YyUYCHUE IIPU3HAKOBUX IIPOTEKAHUs, B3aUMOJICHICTBUE KOHLICHTPUPOBAHHOW a30THOU
KHUCJIIOTBI C ME€AbI0 (BO3MOXXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB); H3YyUEHHE MoJesei
KPUCTAUIMYECKUX PEIIETOK ajiMasa, rpadura, QyjuiepeHa; O03HAKOMJIEHHE C IIPOLECCOM
ancopOLKU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTA3a;
HOJIydeHHE, coOHpaHue, pacHOo3HAaBAaHHE M U3YUYEHHE CBOMCTB YIJIEKMCIIOIO Tasa;
MIPOBEJIEHNE KAYECTBEHHbBIX PEAKIIMA Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YyUYE€HHUE MPU3HAKOB
UX IIPOTEKAHUA; O3HAKOMIICHHE C IIPOAYKIMEW CHUIMKATHON IIPOMBINUICHHOCTH; PELICHUE
SKCIIEPUMEHTAJIBHBIX 3aJ1a4d 110 TeMe «BakHelIlne HeEMETAIIbIA UX COEIUHEHUSD .

MeTamuisl ¥ uX COCIUHCHUA

OO01as XxapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOBHA OCHOBAaHWH HUX MOJIOKCHUS
B Ilepnoanyeckon cucreMe XMMHUYECKUX IJIEMEHTOB . 1. MenneneeBa U CTpOCHUSA
atomMoB. CTpoeHue MeTaJUIOB. MeTajuindeckass CBsA3b M METaJUIMYecKash KpUCTaUIMYecKas
peméTka. DIEKTPOXUMHUYECCKUN PsIJI HANpsKEeHUW MeTauioB. Du3ndeckue U XUMHUUYECKHE
cBoiicTBa MetaiioB. O01IUe criocoOnl nmoaydeHus: MetaioB. [loHusiTue 0 KOppo3um MeTalioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. Ciuiassl (CTajlb, Yyr'yH, JHOPAJTIOMAHUMN, OpOH3a)
U UX TIPUMEHEHHUE B OBITY U IIPOMBIIIIIEHHOCTH.

[lenounbie MeTayuibl: noJiokeHue B llepuoanyeckod cucreMe XUMUYecKux ajiemeHtoB J[. .
MeneneeBa; CTPOEHUE UX aTOMOB; HaXOXKJeHHUE B pupoae. PU3nyeckrue 1 XMMHUYECKUE CBOMCTBA
(Ha mpumMepe HaTpus U Kaimusi). OKCUIbI U THAPOKCHUIBI HATpHs U Kanus. [[ppuMeHeHne meIoYHbIX
METaJLJIOB ¥ UX COCIHUHCHHIA.

[IleoyHO3eMeENBHBIE METAJIbl MarHWil M Kajbluii: 1oJiokeHue B Ilepuonmueckoin cucreme
xumMuueckux syemeHToB JI. M. MennaeneeBa; CTpo€HHME HMX aTOMOB; HaXOXJACHHUE B MPUPOJIE.
dusnyeckrue 1 XUMHUYCCKHUE CBOMCTBA MarHus M KaldblHsa. Ba)XHEHWIIHE COCAUHCHHUSI KalbIIH
(oxcup, runpokcun, coiau) KECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHu#: mnonoxkeHue B llepuoanueckoil cucreme xumuyeckux osnaemeHtoB J[. W
MenneneeBa; CTpPOCHHE aroMa; HAXOXJIECHUEB Ipupoje. PU3ndyecKue U XUMMHUUYECKHUE CBOMCTBA
amoMuHUsA. AMQOTEpHBIE CBOMCTBA OKCHUIA U TUAPOKCHUIA ATTFOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMeHToB J[. 1. Mennaeneesa;
CTpOEHHE aToMa; HaXOXJIeHue B Tipupoae. Pusnueckue u XUMHUYECKHE CBOMCTBA kele3a. OKCUIbI,
rugpokcunbpl U conu xeneza(ll) u xenesa(Ill), ux cocrtaB, cBOWCTBau MOTyUYECHHUE.

XUMHUYECKUN DJKCIIEPUMEHT: O3HaKOMJIEeHHE ¢ oOpa3laMu MeEeTalJIOB W CIUIaBOB, WX
(pu3umueckuMu CBOWCTBaAMH;, U3YYCHHE PE3yJIbTATOB KOPPO3HHU METAIUIOB (BO3MOYKHO
UCTIOJNIF30BaHUE BUJIEOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBHUS OKCHJA KalbOUs U
HaTpHsI C BOJOW (BO3MOYKHO HCIHOJIF30BaHUE BHIEOMATEPHUATIOB); HCCIICIOBAHUE CBOWCTB
)KECTKOM BOJBI; TIpOIlecca TOPEHUsS Kejle3a B KUCIOpoJie (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); ITPU3HAKOB MPOTEKAHUs KAaYeCTBEHHBIX PEaKIUii Ha WOHBI (MarHus,
KanbIUs, A TFOMUHUS, TUHKA, )xene3a(ll) u xeneza(Ill), meau(ll)); HaOnroneHne u onucaHue
OPOIISCCOB OKpAaNIMBaHUS IUTAMCHU WOHAMH HaTPHs, KaIus W Kalblus (BO3MOXKHO
HCIOJIb30BaHUE BHJICOMAaTEpPUAIIOB); HCCIeIoBaHue aM(pOTEPHBIX CBOMCTB THIAPOKCHIIA
QATIOMHHHS W THAPOKCHJIA IHHKA; PEHIeHHE JSKCIICPUMEHTAIBHBIX 3aaad M0 TeMe
«BaxxkHelIme MeTaiibl U UX COCIUHCHHUSD .

XHUMHS ¥ OKpYXKarolas cpeaa

HoBele marepumanbl U TexHOJOTHH. BerrectBa W Marepuajibl B MOBCEIHEBHOW >KU3HHU
4eJoBeKa. XMMHUs U 310pOBbe. be3ormacHoe necnoab30BaHUE BEUIECTB U XUMUYECKUX PEAKLIUN B
OnITy. IlepBast T10- MOIIb IPU XUMHUYECKHUX O0XKOTaxX U oTpaBieHUIX. OCHOBBI DKOJIOTH- YECKOU
rpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpensl (mpenenbHas AOMyCTUMast
koH1eHTparus BemiectB — [1JIK).Poms xumun B peliieHuH YKOJIOTHYECKUX TTPOOJIeM.

[MpuponHble UCTOYHUKHU YTIEBOJOPOJOB (Yrojab, OPUPOIHBIA Tra3, HEPTH), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIJICHHOCTH.

XUMHUYECKHUA DKCOEPUMEHT: H3y4YeHHUE OOpa3lloB MaTepHualioB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIC MaTEePHAaJIbI).

MexnpenMeTHbIE CBA3U



Peanmuzanust MEeXIIpeAMETHBIX CBs3€i MPH W3YyUYCHHH XUMHUHU B 9 Kilacce OCyIIEeCTBIISIETCS
YCpe3 MCIIOJIB30BAHUC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, TaK " HOHHTI/If/’I,
SIBJISTEOIIIUXCSI CHCTEMHBIMU JUUTSI OTJICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0111e ecTeCTBeHHO-HAYYHBIC MMOHITHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPUsI, aHAIIU3,
CHHTE3, KiaccuHKalMs, IEPUOJIUYHOCTh, HAOJIOJICHHUE, JKCIIEPUMEHT, MOJICJIMpPOBaHUE,
U3MEpEHHE, MOJICJIb, SIBJICHHWE, ITapHUKOBBIM 3] ¢eKT, TexHoJiorus, marepuaibl. Duszmka:
MaTepusi, aTOM, DJICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, H30TOIIbI, PaJUOAKTUBHOCTb,
MOJICKYyJa, DJJICKTPUYECKHU  3apsid, NOPOBOJHUKH, IOJYINPOBOAHUKH, IJUIICKTPUKH,
dboTosIeMeHT, BelIeCTBO, TElI0, O0BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBODP,
PAaCTBOPHUMOCTb, KPpHUCTAJJINYCCKAasA pCIJ_IéTKa, CIIJIaBBI, (l)I/I3I/I‘-IeCKI/Ie BCIIMYHUHBI, CIMHUIIBI
U3MEPEHHUSI, KOCMHYECKOE IIPOCTPAHCTBO, IUIaHETHI, 3BE31b1, CoTHIIC.

Buosorusi: ¢orocuHTe3, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPaIbHBIC YyHOOpeHUs,
MUKPOIJIIECMCHTbBI, MAaKPO3JICMCHTLI, INTATCIIbHbBIC BCIIICCTBA.

I'eorpadmus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPOABI, MOJIE3HBIE UCKOAEMBIE,
TOIJIMBO, BOJAHBIC PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEAMETA «XUMUS» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe XUMHHU B OCHOBHOH IIKOJIE HaIlrpaBJICHO Ha JOCTHIXKCHHUC 06yan-O]_I_[I/IMI/IC$I
JIMYHOCTHBIX, MCTAIIPCAMECTHLIX U IMPCAMCTHBIX PE3YJIbTATOB OCBOCHUA y‘IC6HOFO npeamMeTa.

JIuYHOCTHBIE PE3yJIbTaThI

JIugHOCTHBIE pe3ynabTaThl OCBOCHHsS IPOrpaMMbl OCHOBHOIO OOIlEro 0Opa3oBaHMs
JIOCTUTAIOTCST B X0JIe OOYYCHHUSI XMMHUH B €IMHCTBE YU4€OHO M BOCHUTATEIILHOM IESITEIIbHOCTH
OpFaHI/I3aHI/II/I B CO- OTBCTCTBHUU C TpaauIIUOHHBIMHAU pOCCHfICKPIMPI COILMUOKYJIBbTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMA B OOIECTBE NpaBWIaMH W HOpPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MpoOIleccaM Ca- MOIIO3HAHUS, CaMOPa3BUTHSI U COIHATIA3AIIUHA
00y4aronIuxcsi.

JIMuHOCTHBIE PEe3yJIbTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM UHCJIE€ B HaCTH:

HanI/IOTI/I'-IeCKOFO BOCIIMTaHUA

1) IIEHHOCTHOT'O OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HacJeqUI0, MOHUMaHUsl 3HAYE€HHUs] XMMHUYECKOM HayKH B >XM3HHM COBPEMEHHOIO OOIIecTBa,
CITOCOOHOCTH BJIaJETh JOCTOBEPHOU HH(OpPMAIIMEN O TIEPEIOBBIX JOCTHKCHUSX U OTKPBITHIX
MHUPOBOI U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE
MHUpa U 00IIeCTBa;

[’paxxaanckoro BOCIUTaHUS

2) IPEACTABIICHUSI O COIMAJIbHBIX HOPMax W TPaBUIaX MEKJIHYHOCTHBIX OTHONICHUN B
KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeAOBAaTEIILCKON, TBOPUYECKOW W JPYTUX BHJIAX JACSITEIBHOCTU;,; TOTOBHOCTH K
pa3Ho- o0pa3HOil COBMECTHOM JIESITEIbHOCTU MPHU BBIMOJHEHUU YYEOHBIX, MO3HABATEIbHBIX
3aJ1a4, BBIMTOJTHEHUY XUMHUYECKUX DKCIIEPUMEHTOB, CO3JaHUN YIE€OHBIX MTPOSKTOB, CTPEMIICHHUSI
K B3aUMONOHUMAHUIO U B3aUMOMNOMOIIIH B MPOIIECCE ITON yUeOHON NesITeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJACHHUE W TMOCTYIMKH CBOUX TOBApPHUINECH C TO3UIIMH HPABCTBEHHBIX U
OpaBOBbIX HOPM C YUETOM OCO3HAHUS MOCIEJICTBUN NOCTYIIKOB;

HGHHOCTI/I HAQY4YHOI'O ITO3HAHUSA

3) MUPOBO33pPCHUYCCKHUX TIPEJACTABJIICHUA O BEIISCTBE W XHUMHYSCKOW  pCEaKIHH,
COOTBGTCTByIOH_[I/IX COBpeMeHHOMy ypOBHIO paBBI/ITI/IH HayKI/I N COCTABJIAOIIINX OCHOBy JJIA
MOHUMAHUS CYIIHOCTH Ha- YYHOW KapTHHBI MHpa; TMPEJACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3AUMOCBSI3SIX UEJIOBEKA C MPUPOTHON CpPEeZIoi, O pOJIr
XUMHH B MO3HAHUHU 3THX 3aKOHOMEPHOCTECH;

4) IIO3HaBaTCJIbHBIX MOTHBOB, HaHpaBHeHHBIX Ha HOJ'Iy‘-IeHI/IC HOBBIX 3HaHPII>i I1I0 XHMMMWHU,
HEOOXOUMBIX JIJIs1 OOBSICHEHUS HAOJIFOJaeMBbIX ITPOIIECCOB U SIBJICHU;

5) mo3HaBaTEJILHOU, MH(POPMAITMOHHON U YHUTATEIHCKON KYJIBTYpPbI, B TOM YHCJIE HaBBIKOB
CaMOCTOSITSIIBHOU Pa0OThl C YUYCOHBIMHU TEKCTAMH, CIPABOYHOM JIMTEPATYpPOM, HOCTYITHBIMH



TEXHUYECKUMH CpeaCTBaMH HH(GOPMAITMOHHBIX TEXHOJIOTHI;

6) MHTEpeca K OOYUYCHHUIO M MO3HAHMIO, JI0O03HATEIIPHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
caMo0OOpa30BaHUIO, IIPOCKTHOU M MCCIIEN0BATEIIBCKON AEATEIFHOCTH, K OCO3HAHHOMY BBEIOODY
HarpaBJI€H- HOCTU U YPOBHS OOYYCHUS B JJaJbHEHUIIIEM;

®opmupOBaHUs KyJIbTYPBI 310POBbs

7) OCO3HAHMUSI IICHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHUS MOCJICJICTBUH W HETPUSATUS BPEIHBIX
OpUBBIYCK (YHOTPEOJICHUST aJIKOTOJIsI, HAPKOTHUKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIFOACHUS
npaBuil OE30ITACHOCTH TIPHU OOpAIllEeHWHW C XUMHYECKHUMHU BEIIECTBAMH B OBITY W peajibHOU
J)KU3HH;

TpynoBoro BocruTaHus

8) MHTEepeca K MPaKTHISCKOMY HU3YUYCHUIO podeccuii U Tpyaa pa3-JIudHOTO poaa, YBaKCHHE
K TpyAy W pe3yabTaraM TPYHOBOMU AEITECIbHOCTH, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHUS
NPEIMETHBIX 3HAHWUH MO XWMHH, OCO3HAHHOTO BBIOOpa WHIAHBUIYAITBHOU TPaCKTOPUH
OPOAOJKECHUSI 0Opa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX HHTESPECOB U MOTPEOHOCTEH; YCIEITHON MPO(PECCUOHAITBHONU AEeATEIbHOCTH H
pa3BUTHSI HEOOXOANUMBIX YMEHHM; TOTOBHOCTH aJIalITUPOBATHCS B NpO(eCcCHOHATIBLHOU cpene;

OKOJIOTHYECKOT0 BOCIIMTAHHS

9) PKOJIOTHYECKH I€JIECOOOPA3HOTO OTHOIICHHUS K MPHUPOAEC KaK UCTOUYHHUKY >KU3HH Ha
3emMiie, OCHOBE €€ CyIIeCTBOBAHMUSI, TIOHUMAaHUS [IECHHOCTH 3JIOPOBOTO U Oe30MmacHOTo ooOpas3a
’)KU3HH, OTBETCTBEHHOIO OTHOIICHHUS K COOCTBEHHOMY (PH3UYSCKOMY UM TICUXHUYCCKOMY
310pPOBBIO, OCO3HAHUS [IEHHOCTU COOJIFOJCHUS TPaBUJI 0€30MacHOT0 MOBEACHUS MPU padoTe C
BEIIIECTBAMH, a TAK)KE B CUTYAIIUSIX, YTPO- >KAIOIIUX 3/IOPOBBIO U )KU3HU JTIOACH;

10) CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJyYaeMble NP U3YUYESHUH XUMUH, JIJIsI pEIIeHUs
3az1a4d, CBSI3AaHHBIX C OKpY’Xarolllel HOpHu- POAHOM Cpeaou, TIIOBBIINICHUSI YPOBHS
SKOJIOTUYECKOM KYJBTYpPbhl, OCO3HAaHUS IJIO0AJIBHOTO XapaKTepa 3KOJIOTUYECKUX IPOOJIeM U
y- T€H UX PEIIEHUs IIOCPEICTBOM METOJOB XUMHH;

11) 5KOJIOTMYECKOI0 MBINUICHUA, YMEHUsS PYKOBOJCTBOBATbBCS WM B I103HABATEJIbLHOMH,
KOMMYHHWKATHBHOU U COLIMAJIBHOU IPAKTHKE.

MertanpeaMeTHblIe pe3yJIbTaThI

B cocraBe MeramnpeaMeTHBIX pe3yJIbTaTOB BBIACISIIOT 3HA4YUMbIE ISl (popMHUpOBaHUSA
MHUPOBO33pEHUS OOIIICHAYYHbIE TIOHATHS (32-KOH, TEOPHsl, IPUHIIUIL, TUTIOTE3a, (haKT, cucTema,
OpolIecC, PKCOEPUMEHT U JIp .), KOTOPbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAYyUHBIX yUeOHBIX
OpeIMeTax U MO3BOJISIFIOT HA OCHOBE 3HAHUHW U3 ATUX NPeaMeTOB (OPMHUPOBATH MPEJICTABICHUE
O LIEJIOCTHOM Hay4YHOU KapTHHE MUPa, U YHUBEPCalIbHbIE yueOHbI€ JIeiicTBUS (IT03HABaTeIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOPBhIE OOECIIeunBaOT (opMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHHUIO U OCYIIECTBICHUIO y4eOHOM AESITEIbHOCTH .

MertanpeaMeTHbIE pe3yJdbTaTbl OCBOCHUS OO0pa3oBaTeNIbHOW MporpaMmMbl MO XUMHUU
OTpakaroT OBJIAJICHUE YHUBEPCAIbHBIMH NO3HABATEIbHBIMHU JICHCTBUSIMH, B TOM YHCJIE:

bazoBeIMU TOTHYECKUME IEHCTBUSAMU

1) YMEHHEM HCIIOIb30BaTh MPUEMBI JOTHUYECKOIO  MBIIUICHUS IIPH OCBOCHHWW 3HaHWU:
packpbIBaTh CMBICH XUMHUYECKHUX TMOHATHH (BBIOEISITH HMX XapaKTepHbIE MNPU3HAKHU,
YCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMH IOHSATHSIMH ), UICHIOJIB30BATh MOHSITUS J1s1 OOBsICHEHUS
OTAENbHBIX (PaKTOB W SIBJICHHN; BBIOMpATh OCHOBAHUS M KPUTEPHUU I KiacCU(HUKAIIAU
XMMHYECKUX BEIIECTB U XHUMHWYECKHX PEaKIUH; yCTaHABIMBATh IIPHUYUHHO-CIICIACTBCHHBIC
CBSI3U MEXKJIYy OOBEKTaMH H3YYCHUS; CTPOUTH JIOTUYECKHE pacCCyXACHUs (MHIYKTUBHBIC,
NIeTyKTUBHBIE, 110 aHAJIOTHH); J€J1aTh BBIBOJIbI U 3aKJIFOYCHUS;

2) yMEHHUEM IIPUMEHSAThH B IIPOLIECCE MO3HAHUS NOHATUSA (IIPEIMETHBIE U METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, UCHOJIb3YEMbIE B XHMHH, NPEoOpPa3zOBBIBATH HIMPOKO
IIPUMEHSEMBIEB XUMHH MO/ICJIbHBIE IIPEICTAaBJICHUSI — XUMHUYECKHUH 3HAaK (CUMBOJI 3JIEMEHTA),
xumuyeckas ¢opMysia HW ypaBHEHHME XHUMHYECKOM peaknuu — T[pU PEHIeHUuU



y4eOHO-TIO3HABATEAbHBIX 3a/Jad; ¢ y4YETOM JTHX MOJCIBHBIX MPEACTABICHUIN BBISBISTH U
XapaKTepU30BaTh CyHIECTBEHHbIC MPU3HAKH U3y4YaeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB
U XUMHUYECKUX PEaKINil; BBISIBISITH OOIIHE 3aKOHOMEPHOCTH, TPUYNHHO-CIIC/ICTBEHHBIC CBSI3U
Y IPOTUBOPEYHUS B U3YHYAEMBIX IPOIIECCAX U SIBJICHUSX; IIPeAjiaratb KPUTEPUU IJIs1 BBISIBJICHUS
STUX 3aKOHOMEPHOCTEH W NPOTHUBOPEYHI; CaMOCTOSTEIBHO BBIOMpATh CIIOCOO pElIeHUS
y4yeOHOM 3agadyu (CpaBHHBATh HECKOJIBKO Ba- PHAHTOB pEHIICHHs, BBIOUpaTh Hauboiee
MOAXO/ISIIINHA ¢ YYETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPHUEB);

bazoBeiMu HCCIE€A0BATCIIbCKUMHU HeﬁCTBHHMH

3) YMEHHUEM HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHl B Ka4€CTBE MHCTPYMEHTA MO3HAHUS, a
Tak)k€ B KadeCTBE OCHOBBI JJIsi (POPMHPOBAHUS THHOOTE3bl MO MOPOBEPKE IIPABHUIBHOCTHU
BBICKAa3bIBACMBbIX CY K CHUI;

4) npuoOpeTeHNE OIbITAa IO IUIAHUPOBAHUIO, OPTaHU3AIMHA U MPO- BEACHHUIO YYCHHUYECKHX
SKCIIEPUMEHTOB: YMEHME HaOII01aTh 3a XO- JOM IIpoliecca, CAMOCTOSITEIbHO IPOTrHO3UPOBATh
ero pe3ynbrar, GopMyIupOBaThH OO0OIIECHHUS U BBIBOBI IO pe3yabTaTaM MIPOBEAEHHOTO ONbITA,
HCCJIEeN0BaHMsI, COCTABIATh OTUYET O MPOJEIaHHON padoTe;

Paboroii ¢ unpopmarmeit

5) yMEHHMEM BBIOMpATh, aHAIW3UPOBATH U HHTEPIIPETUPOBATH HH- (POPMALUIO PaA3TUIHBIX
BUJAOB U (POpPM MIpeacTaBICHUs, IOJIyHaeMyIO U3 pa3HbIX MCTOYHHUKOB (HAy4HO-IIONYJIApHAas
JIuTepaTypa Xu- MHUYECKOTO COJACp KaHUs, COpaBOYHBIE ITOcOOuWs, pecypcwkl MHTEepHe- Ta);
KPUTHYECKHU OLICHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(MOPMAIIHIO;

6) YMEHHUEM NOPUMEHATH pPa3JIMYHbIC METOABI W 3allpoChl MOpPHU IIO- UCKE U 0TOope
UH(OPMAILIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BBIIIOJIHEHUS Y4YEOHBIX U
MO3HaBaTeJIbHBIX 3aJad ompe- MAeJIEHHOro THIIA; IIpUOOpEeTeHue omnblTa B 00JacTu
HUCIOJIb30BAaHUSA MH(POPMAITUOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJleHUE KYJIbTYpPOi
aKTUBHOI'O HCIIOJIb30BAaHUSI PA3JIUMYHBIX MNOHWCKOBBIX CHCTEM; CaMOCTOSITEJILHO BBIOMpPATh
OonNTUMaIbHYIO GOpMy ONpeAcTaBJICHUsI MHPOpMAIIUU U WLIIOCTPUPOBATH pellaeMble 3aJa4uu
HECJIOXKHBIMU CXEMaMM, AuarpaMmMamu, JApyruMu gopmamMi rpauKkuid UX KOMOMHAIIUSIMU;

7) yMEHUEM MCIIOIb30BaTh M aHAJM3UPOBATh B IIpoliecce y4yeOHOU M HCCIIeI0BaTeIbCKOM
JISSITEIbHOCTH HMH(pOpPMALIMIO O BIWSHUU IPOMBIILIEHHOCTH, CEJbCKOIO XO3sicTBa U
TpaHCHOPTa Ha COCTOSTHUE OKPY KaroLIEeU MIPUPOIHOMN Cpeabl;

YHHBepcaHLHBIMI/I KOMMYHUKAaTHBHBIMUA I[GﬁCTBI/ISIMI/I

8) yMeHMEM 3ajaBaTh BOIIPOCHl (B XOJie Juajgora W/WIW JUCKYCCHUHM) IO CYILIECTBY
o0OcyxaaeMol TeMbl, (opMyJIHpPOBaTh CBOU MNPEIOKEHHUSI OTHOCHTEIBHO BBIIIOJHEHUS
MPEUIOKEHHOHN 3a1a4U;

9) mpuoOpeTeHne ombITa NOPE3eHTAllMM  PEe3yJbTaTOB  BBINOJHEHUS  XUMHUYECKOIO
AKCIIEpUMEHTa (J1abOpaTOPHOTO OIBITa, JAaOOpaTOPHOU paboOThl MO HCCIECHOBAHUIO CBOMCTB
BEIIECTB, YYEOHOTO ITPOEKTA);

10) 3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEpPCTHMKAaMH  I103HABaTE€JIbHOU U
HCCJIE/IOBATEJILCKOMN JIESITEIbHOCTU MPH PEIICHHUM BO3HHUKAIOIIMX MPOOJIEeM Ha OCHOBE ydéTa
OOMIUX WHTEPECOB U COTJIACOBAHUS MO3UIUN (O0OCYXAeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOpAUHAIIUS COBMECTHBIX JAECUCTBUN, ONIPENEIICHUEKPUTEPHUEB I10 OLIEHKE KaueCcTBa
BBITTIOJTHEHHOU paboThI U 1P .);

VHUBEpCAIBHBIMU PETYIIATHBHBIMU JICHCTBUAMU

11) yMEHHMEM  CaMOCTOSITEJIBHO  OIpPEAeasiTh LEeJId  AESATEIbHOCTH, ILJIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJUPOBATH M NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JEeSATEIbHOCTb, BBIOUMpaTh Haubosee 3¢p@PeKTUBHBIE CIIOCOOBI pEIIeHUs YYEOHBIX U
MO3HABAaTEJIBHBIX 3a- Jad, CaMOCTOATEIBHO COCTaBJISIT HWIM  KOPPEKTHUPOBATH
NPEIJIOKEHHBIA aJITOPUTM IOCHUCTBUM IIPU BBIIIOJHEHUU 3aJaHUU C YYETOM IOJIYyUYCHUs
HOBBIX 3HaHUM 00 N3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKLIMSIX; OLIEHUBATh COOTBETCTBUE
IIOJIy4EHHOI'O pe3yJibTaTa 3a- SIBJICHHOH 11€/1U;

12) yMEHHEM MCHOJIB30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI, IpelJlaracMble B YCJIOBUM
3aJaHUMN.



IIpeameTHbIe pe3yabTaThI

B cocraBe mnpeaMeTHBIX PE3yJIbTATOB MO OCBOEHHIO O0O0s3aTEJILHOTO COAEp KaHUs,
YCTAHOBJIEHHOTO JIaHHOW TNpUMEpHOW pabdodeil mnporpamMmoii, BBIJICISIOT: OCBOCHHBIC
oOyJarolMMHICs Hay4yHbl€ 3HaHUS, YMEHUS M cOocoObl AeHWCTBUH, cremuduyeckue st
npeaMeT- HoM oOnactu «XUMHs», BUABI AEITCILHOCTH I10 MOJYYSHUIO HOBOT'O 3HAHUS, €T0
UHTEpIpETalluy, NOpeoOpa3soBaHUIO M NOPUMEHEHHIO B Pa3JIMYHBIX YUYEOHBIX W HOBBIX
CUTYyalIUsIX.

I[IpenmeTHble  pe3yabTaThl MpPEACTaBICHBI IO ToJaM OOyYeHHsI U OTpakaroT
c(HOPMHUPOBAHHOCTh Y OOYyYaIOIIIUXCS CICAYIOINX YMECHUM:

8 KJIIACC

1) packpwviéams cMblC/l OCHOBHBIX XHMMMHYECKHUX HOHSITUM: aTOM, MOJIEKYJIa, XUMHUYECKUMN
3JIEMEHT, MPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OJJTHOPOJAHAsI U HEOJHOpPOAHAasl),
BAJICHTHOCTBb, OT- HOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIpHAsi Macca, MaccoBas J0JisI XHMHYECKOIo »3JIe- MEHTa B COEIUHEHUH,
MOJISIPHBIA OOBEM, OKCHJ, KMCJIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb
OKHCJIEHUsI, XUMHYECKasl peaklus, Kilacchuukanusl peakLHuil: peakluu COCAUHEHUs,
peaKku pa3JIoOKEHUsl, PEaKILIMHU 3aMEIIEHUs], PEaKLIMU 00- MEHa, PK30- U DHJOTEPMUUECKHUE
peakuuu; TEeIuIoBou 3(PdexT peakuuu; sAApO aToma, JIEKTPOHHBIM CJIOH aToMa, aTOMHas
opOuTasb, paguyc aromMa, XMMHUYECKasl CBsI3b, ITOJISIpHAsI U HENOJIsIpHAasi KOBAJIEHTHAsI CBSI3b,
MOHHAasl CBsA3b, MOH, KAaTHOH, aHMOH, PacTBOpP, MaccoBas J0Js BellecTBa (IMpOLEHTHAas
KOHIIEHTpAalusl) B pacTBOPE;

2) ULIOCMpPUPOBams B3aNMOCBSI3b OCHOBHBIX XUMHYCCKUX HOHSITHH (CM. IT. 1) 1 IpUMEHSTh
STHU HNOHSITHUS MIPU ONMHCAHUH BEIIECTBU UX MPEBPAIlCHUI;

3) ucnonvzosams XUMHUYECKYIO CHUMBOJIMKY /JIsI cOCTaBjieHUs (HOpMyJ BEIIEeCTB U
YPABHEHUUN XUMHUYECKHUX PEAKIIHUII;

4) onpedenams BAJICHTHOCTh aTOMOB 3JI€EMEHTOB B OWMHApHBIX COEIMHEHUSIX; CTENEHb
OKHCJIEHHSI DJJIEMEHTOB B OHHApHBIX COEAUHEHUSX; MPHUHAUICKHOCTh BELIECTB K
onpenenéHHOMY KJIaccy COeAMHEHUM no ¢hopMysiaM; BUJI XUMHUYECKON CBsI3U (KOBaJICHTHAast
U MOHHAas1) B HEOPTaHUYECKUX COECITUHEHUSIX;

5) packpvieams cmwuicn llepuognueckoro 3akona JI. M. MenpnesneeBa: OEeMOHCTPUPOBATH
HNOHUMAaHHE NEPUOTUYECKON 3aBUCUMOCTHUCBONCTB XUMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS
B Ilepumonnueckoil cucTeMe; 3aKOHOB COXPAaHEHMsI MAcChl BEILECTB, IIOCTOSIHCTBAa COCTAaBa,
aTOMHO-MOJIEKYJISIDHOTO y4Y€HHs, 3aKOHA ABOTragpo; oOnucbléams U XapaKkmepuzosambs
TabanuHyro ¢opmy llepumogndeckoit cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noarpynmmna (A-rpymnmna)» u «rmodouHas noarpynmna (b-rpynmna)», majbie U OoablIne
Nepuoabl; coomHocums OOO3HAYEHUs, KOTOpble HMeEIoTcsi B Tabmnuue «llepuognueckas
cuctemMa XuMuueckux 3jemMeHToB [l. V1. MenieneeBa» ¢ UMCIOBBIMHU XapaKTE€pPUCTUKAMU CTPO-
€HUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sijapa, oOlllee YHCIIO SJIEKTPOHOB M
pacrpeiesieHue UX M0 3JI€KTPOHHBIM CJIOSIM);

6) kraccuguyuposams XUMHYECKHUE 3JIEMEHTBHI; HEOPraHWYECKHE  BEIECTBA;
XAUMHYECKHE peakiuu (MO0 YHUCIy M COCTaBy YYacCTBYIOLUIUX B pEakIHUHU BENIeCTB, IO
TerioBoMy 3G PeKTy);

7) xapakmepuzoeams (onucvléams) OOIUE XUMHYECKHE CBOMWCTBA BEHISCTB Pa3IMUYHBIX
KJIACCOB,  MOATBEpKJas  OMNHWCAaHWE NpPHUME- pPaMHU  MOJICKYJISIDHBIX  ypaBHCHHH
COOTBCTCTByIOH_[I/IX XHMH‘ICCKHXpeaKHI/Iﬁ;

8) npoecno3uposams CBOWCTBA BEIISCTB B 3aBHCHUMOCTH OT HMX KadeCTBEHHOT'O COCTaBa;
BO3MOXHOCTH HpOTeKaHI/I}I XUMHNYCCKHUX Hpe— BpaH_ICHI/Iﬁ B paBJII/I‘-IHBIX yCJIOBI/ISIX;

9) @bluuUCAsIMb OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIIECTB; MaCCOBYIO
JOJJIO XUMHMNUYCCKOI'O DBJIEMCHTaA IIO (I)Op— My.]'Ie COCOAUHCHUMA, MaCCOBYIO JOJIKFO BEIIECCTBA B
pacTBOpE; IMPOBOJIUTH PACUETHI IO YPABHCHUIO XHUMHUYCCKON PEaKIIH;

10) npumensims OCHOBHBIC OIICpAIlMH MBICIUTCILHON JICSITSIIBHOCTH — aHaJIn3 W CHHTE3,
CpaBHEHUE, 00001IcHuE, CHCTEMAaTH3aIuIo, KJ1accu(pUKaIHIO, BBLISABJICHUE
NPUYHUHHO-CJIEACTBEHHBIX CBA3EU — ISl U3yYE€HUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLIMIA;
€CTECTBCHHO-HAyYHbIC METOAbI MO3HAaHWUs — HAOIIOJICHUES, H3MEPEHHE, MOJCIHPOBAHUE,



AKCIICPUMEHT (pEaJTbHBIN U MBICJICHHBIN);

11) creooéams  TIpaBUJIaM MOJIb30BaHUS XHMHYECKOW MOCyZo U J1adopaTOpHBIM
o0opyZoBaHMeM, a TakXe MOpaBwilaM oOOpalleHHus C BEIIeCTBAMU B COOTBETCTBUHM C
WHCTPYKIUSIMH MO BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OMNBITOB MO MNOJYYEHHUIO U
coOupaHUIO Ta3000pa3HBIX BELIESCTB (BOAOPOJa U KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
OIIPEAECIIEHHON MAaCCOBOM [OOJIEM PAacCTBOPEHHOI'O BEULIESCTBA; IUIAHUPOBATh W NOPOBOAUTH
XUMHYECKHE DPKCHEPUMEHTHI I10PACIIO3HABAHUIO PACTBOPOB IMIEJI0OYEH U KHUCIOT C NOMOIIBIO
WHIUKATOPOB (JIakMycC, peHondTarIenH, METHUIIOPAHXK U JIp.) .

9 KJIACC

1) packpvlieamsb cMblCi OCHOBHBIX XHMHWYECKHUX MOHSITHN: XUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKUCIICHUSI, XMMHWYECKas peaKklUsi, XUMU4YECKasl CBA3b,
TEIUIOBOM A(@EeKT peakumu, MOJb, MOJSPHBIA O00BEM, pacTBOpP; DIEKTPOJIUTHI,
HEDRJIEKTPOJIMTHI, JJICKTPOJMTHUYECKasi JUCCOLMalMsi, peakKIuu HOHHOro oOMeHa,
KaTaJu3aTop, XHMHUYECKOE paBHOBEcHE, oOOpaTumMble UM HeoOpaTHMBbIE peakIuH,
OKHCJINTEIIBbHO-BOCCTAHOBUTEJIBHBIE PEAKLINH, OKHCIIUTEb, BOCCTAHOBUTEb, OKUCIICHUE U
BOCCTAHOBIJICHUE, aJJIOTPOIHs, aM(pOTEPHOCTh, XUMHU- YeCKasi CBsI3b (KOBaJICHTHAsI, MOHHAsI,
MeTa/JIMYecKasi), KpHCTaJUIM4ecKasi pelIéTKa, KOPpPO3HUsi METAJUIOB, CIJIaBbl; CKOPOCTH
XUMHYECKOM peakluu, IpeaesibHo gonycrumas konnentpauus (I1K) Bemecrsa;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATHH (CM. 11. 1) 1 mMpUMEHSTH
STHU NOHSTHS MPU OMHUCAHUHU BEIIECTBU UX MPEBPAIllCHUI;

3) ucnonvzoeams XUMHYECKYIO CHUMBOJIMKY MJII COCTaBiIeHUsS (HOPMYJ BEHIECTB U
YpPaBHEHUUN XUMHUYECKUX PEaAKIIN;

4) onpeodensimb BAJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMHUYCCKUX DJICMEHTOB B COSTUHEHHUSIX
pPa3IUYHOTO COCTaBa; MPUHAIIEKHOCTh BEIISCTB K OMPEJCIEHHOMY KJIAcCy COEIAMHEHHUM MO
dopmynamM; BUA XUMHUYECKOW CBsI3W (KOBaJICHTHAasl, WOHHAs, MeETaJUIM4YecKasi) B He-
OpraHUYeCKUX COCAMHEHUSX; 3apsi] MOHA MO XUMHYECKOU (opmyIie; xapakTep cpeabl B
BOJIHBIX pacTBOpax HEOPraHUYECKHUX COCIUHCHHUN, THI KPUCTAUIMYSCKONH PEIIETKH
KOHKPETHOT'O BEIIIeCTBA;

5) packpwvieams cmuica [lepnoanueckoro 3akona . 1. MenaesneeBa U IEMOHCTPUPOBATH €TI0
NOHUMAHUE: OnuUcbleams U xapakmepuzosams Tabanunyio dopmy [lepumognyueckoit cucteMsl
XUMHYECKHX DJICMEHTOB: pa3indaTh MOHSATHS «TJIaBHAS Noarpymnmna(A-rpynna)» u «mododHast
noarpynmna (b-rpymnmna)y, manbie 1 OOJbIINE TIEPUOJBI, cOOmHOCUMb 0003HAUEHUSI, KOTOPHIE
UMCIOTCSI B TIEPUOJUYCCKON TAOJIUIIE, C YHUCIIOBBIMHU XapaKTePUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHUX IJIEMEHTOB (COCTaB | 3apsifl si/ipa, 00I1ee YUCI0 IEKTPOHOB U paclipeaeIeHHue UX
MO DJIGKTPOHHBIM CJOSIM); 00BbsCHAmMb OOIMHEe 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB
SJIEMEHTOB U UX COCIUHEHUHN B Mpejesax MaJlbIX MEePUOJI0B U TJABHBIX MOJI-TPYNN C yYETOM
CTPOCHUS UX aTOMOB;

6) K1accuguyuposamow XHUMHYECKHE JIEMEHTHI; HEOpTraHU4YeCKHe BEIIIECTBA,;
XAMHYECKHE peaknuu (110 YHUCIIy M COCTaBYy YYaCTBYIOIHUX B PEaKIHH BEIISCTB, I10O
TerIoBOMY 3P EeKTy, MO U3MEHEHHUIO CTEIeHEW OKUCICHUSI XUMHUYECKUX DJIEMEHTOB);

7) xapakmepuzoeams (onucsvigams) oONIME U CHEITUPUUICCKHUEC XUMHUYECKUE CBOWMCTBA
OPOCTHIX U CIJIOKHBIX BEMISCTB, MOATBEP KJasi OIMMCAaHUE MPUMEPAMH MOJEKYJISPHBIX U
HOHHBIX YPAaBHCHHUH COOTBETCTBYIONINX XUMHYCCKUX PCAKITHI;

8) cocmaensims ypaBHEHUSI DJICKTPOJIIUTUICCKON IUCCOHAIINN KUCIIOT, IIEJIOUEH U COJICH;
HOJIHBIE U COKpAalIEHHBIE YpPaBHEHUS pe- akIUil MOHHOro oOMEeHa; ypaBHEHUsl peaklni,
NOJITBEPKIAIONINX CYIIIECTBOBAHUE TEHETHYECKOW CBSI3UM MEXKIY BEIECTBAMH Pa3IHUYHBIX
KJIaCCOB;

9) packpvieams CYUIHOCTh OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIMH IMOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX pPeaKlunii;

10) npocHo3upoeams CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHMUS; BO3MOXHOCTH
OPOTEKAHUSI XUMHUYECKUX NPEBPAILICHUN B PA3JINYHBIX YCIOBUSIX;

11) @blyUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XUMHUYECKOTO dJIeMeHTa 10 (op- MyJie COCIMHEHUS; MAaCCOBYIO JOJIIO BEMIeCTBa B



pacTBOpE; IIPOBOUTH PACUYETHI IO YPABHECHUIO XUMHYECKOW PEaKIINH;

12) cnedosams  TIpaBWIIaM  TIOJIB30BAHUS XHUMHYECKOW TIOCYJIOM U JabopaTOpHBIM
o0opynoBaHHEeM, a aKkKe npaBwWiiaM OOpaIlleHHusi C BEmeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBIIIOJIHCHUIO JIAOOPATOPHBIX XHUMHUYECKUX OIIBITOB MO IOTYYCHHUIO H
coOupaHUIo ra3000pa3HbIX BEIISCTB (AMMHAaKa U YTIJICKHUCIOTO ra3a);

13) nposoOums peakuu, IMOATBEPKAAIOIINE KAUYECTBEHHBIM COCTaB Pa3JINYHBIX BEIISCTB:
pacrio3HaBaTh OIBITHBIM ITyTEM XJIOpHUI- OpOMUJI-, HOAUA-, KapOoHaT-, pocdar-, CHIIUKAT-,
cynbdar-, THU- JIPOKCHUI-UOHBI, KAaTHOHBI aMMOHHS ¥ HOHBI H3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHHUYECKUX BEIICCTB;

14) npumensims OCHOBHBIC OINEpPAIIUN MBICIUTEIBHON JIEATEIbHOCTH — aHaJIu3 U CHHTE3,
cpaBHeHHUE, O00OOIICHUE, CUCTEMaTHU3AIINIO, BRISIBJICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3CH —
JUIST U3YyYCHHsI CBOWCTB BEIISCTB M XMMHYECKHUX PEaKIUN; €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAaHUSI — HaAOIIOJIEHWEe, W3MEpPEHUEe, MOJICIIMPOBAHUE, JKCIICPUMEHT (peajbHBId |
MBICJICHHBIN ).

CUCTEMA OLEHMBAHUMA ITPEJJMETHbBIX PE3YJIbTATOB

Cucrema OLCHKHU JOCTUKCHUS IINIAHUPYCMBIX PE3YJIbTATOB OCBOCHUSA OCHOBHOM O6pa3OBaTeHLHOﬁ IIporpaMmabl
OCHOBHOTO OGHICFO 06p330BaHI/I9{ 0 XMMHUHM IPEAIoaract KOMIIJICKCHBIM MHOAXOJ K OIICHKE PE3yIbTaTOB
O6paBOBaHI/I5{, HO3BOHHIOHlPII>'I BECTH OLCHKY HJOCTUKCHUA O6y‘laI-OH_[I/IMI/IC$I BCECX TpéX rpynail pe3yJjibTaToOB
06pa303aHH51: JIMYHOCTHBIX, MECTAIPCAMCTHBIX U ITPEAMCTHBIX.

Cucrema OLIEHKM IpelycMaTpUBaeT YPOBHEBBIM MOJIXOJ K COJACPYKAHUIO OLUEHKU U MHCTPYMEHTAPHIO JUIs
OLICHKM JOCTMKEHMSI IJITAHUPYEMBIX PE3YyJIbTaTOB, a TAKXKE K IPEACTABICHUIO U UHTEPIPETALUN PE3YIbTATOB
U3MEPEHUM.

OnHuUM U3 TNpOSBICHUNA YPOBHEBOI'O IOAXOJA SBISETCS OLIEHKAa HWHIMBUAYAIBHBIX 00pa30BaTeNbHBIX
JOCTUKEHHUI HAa OCHOBE «METO/1a CII0KEHUS», TPU KOTOPOM (PUKCHUPYETCS TOCTUKEHUE YPOBHS, HEOOX0IUMOTO
JUI YCHEIIHOTO MPOJOJDKEHUsI 00pa3oBaHMsA M PEalbHO JIOCTUIAEMOro OOJIBIIMHCTBOM Y4YallluXcs, M €ro
MIPEBBIIICHUE, YTO IIO3BOJSET BBICTPAWBATh WHAWBUIYAIBHBIC TPACKTOPUU JABUKEHUS C YYETOM 30HBI
OmKaiiiero pa3BuTUs, OPMUPOBATH MOJOKUTENIBHYIO YUEOHYIO U COLIMATIBHYIO0 MOTUBAIIHIO.

CTpyKTypa cuCTEMBI OLICHKU:

OneHka NOpeAMETHBIX pPE3YyJbTAaTOB MOXOAUT B XOJI€ Pa3IUYHbIX MPOLEAYpP OLEHUBAHUS: TEKYILIEro,
MIPOMEKYTOYHOTO M MTOroBoro. Jljisi onucaHus JOCTHKEHUH, 00yJaroluXcs YCTaHaBIMBAIOTCA CJeIyroIue
IIATh YPOBHEM:

Bricokuii ypoBeHb TOCTHKEHUS TNIAHUPYEMBIX Pe3yJIbTaTOB, OLEHKA «OTIMYHO» (OTMETKA «5»).
[ToBbIIEHHBIN YPOBEHB TOCTHIKEHUS TUIAHUPYEMBIX PE3YyJIbTaTOB, OIIEHKA «XOPOII0» (0OTMETKa «4»);

bazoBelii ypoBeHb TOCTHKEHUH — yPOBEHb, KOTOPBIH IEMOHCTPUPYET OCBOCHUE YUEOHBIX AEHCTBHUM C OOPHOM
CUCTEeMOM 3HAHMUA B paMKax JAMana3oHa BbACNEHHBIX 3anad. ObnazeHue O0a30BBIM YPOBHEM SIBIISIETCA
JOCTaTOYHBIM JUIsI TIPOJIOJIKEHUsI 0OyUeHHUsl Ha Cleyrolei cryneHu obpaszoBanus. JlocTmkeHnuto 6a3o0Boro
YPOBHSI COOTBETCTBYET OLIEHKA «YIOBIETBOPUTEIBLHO» (OTMETKA «3»).

[ToHMXEHHBIH ypPOBEHb JOCTHKEHUM, OLIEHKA «HEYAOBIETBOPUTEILHO» (OTMETKA «2»);

Huzkuil ypoBeHb JOCTHKEHHM, OLIEHKA «TIII0X0» (OTMeTKa «1»).

JIy1st OLICHUBAHKS YUUTHIBAIOTCS HAKOIUICHHBIE TEKYILIME  OLIEHKH, OLIEHKHU 34 BBIIIOJHEHUE IIPOEKTOB, OLICHKU
3a CTaHJAApTU3UPOBAHHbBIE UTOTOBbIE PAOOTHI.

O1eHKa MPEIMETHBIX PE3yJIbTaTOB MIPOXOAUT B TEUCHUE YETBEPTH, U BBICTABIISIETCS CpeaHee apu(METHUECKOe
3a Bce MPOBEJCHHBIE PaOOTHI.

HTorosast ToioBasi OTMETKA BBICTABIISIETCS KaK CpeHee apu(METHUECKOE TI0 YETHIPEM YETBEPTSM.

B BbITyCKHOM 9 Ki1acce U BBICTABJIICHUN UTOTOBOM aTTECTALlMU YYUTBIBACTCS DK3aMEHAIMOHHASI OTMETKA.

KPUTEPUM OUEHUBAHMSA ITPEAMETHBIX PE3VIJIbTATOB

[Ipy oueHke y4eOHBIX IOCTHKEHHM YydYalluxcs MPUMEHSETCS KpUTepuaibHas CHCTEMa OLICHUBAHMS I10
MATHOAITHFHOMN TIKae (0TMETKa « 1» HEe CTaBUTCH).

Kpurepun olieHKH yCTHOTO OTBETA.
OtMeTKa «5» CTaBUTCS, €CIIU:



® OTBET MOJIHBIN U MPABUIBLHBIA HA OCHOBAHUM M3YYEHHBIX TEOPHUI; ® MaTepuall U3JIOKEH B JTIOTHYECKOU
MOCJIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;

® OTBET CaMOCTOATENIbHBIN.

OtMeTKa «4» CTaBUTCS, €CIIH;

® OTBET IIOJIHBIN U IPABUIILHBIN HA CHOBAHUU U3YYCHHBIX TCOPUU;

e MaTepuall M3J0KEH B OMNPEJIEJICHHON JIOTMYECKOW MOCIIEeI0OBATEIbHOCTH, MPH 3TOM JAOIMYIICHBI ABE-TPU
HECYIIECTBEHHbIE OLIUOKH, UCIIPABICHHbBIE 10 TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS, ECIU:

® OTBET MOJHBIN, HO IIPHU ITOM JIOIYIIEHA CYIIECTBEHHAs OLINOKa;

® 1JIM OTBET HEMOJHbINA, HECBSA3HBIM.

OTMeTKa «2)» CTaBUTCSI, ECIU:

e 11pu 0TBEeTE OOHAPYKEHO HEMOHUMAaHUE yUYallluMCs COJIep KaHus yueOHOro MaTepuaa;

® WU JIOMYUICHBI CYIIECTBEHHBIE OIIMOKH, KOTOPbIE YUaIIUHCs He MOXKET UCIIPaBUTh IIPU HaBOSIIUX BOIPOCax
YUUTES;

® 1100 MPU OTCYTCTBUU OTBETA.

OneHka 3KCrepUMEHTaIbHBIX YMEHUH.

OreHka CTaBUTCS Ha OCHOBAaHWHW HAOMIOJCHUS 33 YYAIIMMHCS B XOJI€ BBHITIOJHEHHUS MPAKTUYECKON pabOThI U
MUCBMEHHOTO 0TYeTa 3a padoTy.

OTMeTKa «5» CTaBUTCS, ECIU:

e paboTa BBINMOJIHEHA MTOJHOCTHIO M 0€3 OIMMOOK, CCNIaHbl TPABUIbHBIC HAOIIOACHUS U BBIBO/IBI,

® HKCIIEPUMEHT OCYIIECTBJICH MO IUJIaHy C YY4eTOM TpeOOBaHUM TEXHHMKH O€30MacCHOCTH M MpaBuUil pabOTHI C
BEILECTBAMH U 000PYy10BAHUEM;

® MIPOSIBJICHBI OPTAHU3AIMOHHO - TPYAOBBIC YMEHUS, TOICP)KUBAOTCS YUCTOTA U TIOPSAO0K Ha pabodeM MecTe,
HSKOHOMHO HCTIONB3YIOTCS] PEaKTUBHI.

OtMeTKa «4» CTaBUTCS, ECIU:

e paboTa BBITIOJHEHA MPABUIIBHO, CIEIaHbI IPaBUIIbHBIE HAOIIOCHUS U BBIBOJBI, HO MPH 3TOM IKCIEPUMEHT
MIPOBEJICH HE MOJTHOCTHIO;

® JUTH JIOMYIIIEHBI HECYIIIECTBEHHBIC OMMOKHU B pabOTe C BEIIECTBAMU U 000PY/IOBAHUEM.

OTMeTKa «3» CTaBUTCS, €CIIU:

e pa0oTa BBIMOJHEHA TPABUIILHO HE MEHEE, YEM HAIIOJIOBUHY,

® WJIM JONYIlEHA CYIIECTBEHHAsl OLIMOKa B XOJ€ SKCIEPHUMEHTa, B OOBSICHEHUU, B OPOPMIIEHUU pabOThI, B
COOIOICHUH TPaBUJI TEXHUKHA O€30MacHOCTH Tpu paboTe C BelecTBaMU U OOOPYIOBaHHEM, KOTOpas
ucnpasisgercs no TpedoBaHuio yuutens. OTMeTKa «2» CTaBUTCS, €CIIH:

e JOMyIIEHbI ABe (1 Ooyiee) CylecTBEHHBIE OMIMOKN B XOJIe SKCIIEPUMEHTa, B OOBSICHEHHH, B OQOPMIICHUU
paboThI, B COOMIOICHUN TIPABUIT TEXHUKU O€30MAaCHOCTH, KOTOPBIC YUAIIUICS HE MOXET UCIPABUThH JaXe IO
TpeOOBaHUIO YUUTEINS;

¢ paboTa HE BBIMIOJIHEHA, Y YUYaIIerocss OTCYTCTBYET IKCIIEPUMEHTAILHBIC YMEHHUS.

OueHka yMEHHI peraTh pacyeTHbIE 3a4a4uH.

OTtMmeTka «5» CTaBUTCS, €CIM B JIOTHYECKOM pACCYXICHUU W PEIICHUH HET OIMOOK, 3ajada pelieHa
paroHaIbHBIM criocoOoM; OTMmeTKa «4» CTaBUTCS, €CIM B JIOTHUECKOM PACCYXIEHUU U PEIICHHH HET
CYIIIECTBEHHBIX OIMMOOK, HO 3ajaua perieHa HeparroHAIbHBIM CIIOCOOOM, WJIM JOMYIIEHO HEe Oojee IABYX
HECYIIECTBEHHBIX OITHOOK.

OtMmeTka «3» CTaBUTCS, €CIM B JIOTUYECKOM PACCYXJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JOIyIIeHa
CYIIIECTBEHHAsI OIIMOKA B MaTEMaTHYECKHUX pacyeTax.

OTMmeTKa «2» CTaBUTCSA, €CIIM UMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTHUYECKOM PACCYXKJICHHH W B PEIICHHH;
OTCYTCTBYET OTBET Ha 3aJJaHUE.

O1eHKa MUCHMEHHBIX KOHTPOJIBHBIX padoT.

OtmMmeTKa «5» CTaBUTCS, €CIIA: OTBET MOJHBINA U TPABUIIHHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.

OTMGTKa ((4)) CTaBUTCA, €CJIN: OTBECT HeHOHHbIﬁ N I[OHyIJ_IeHO HEC 60nee ABYX HGCYH_ICCTBGHHI:IX OH_II/IGOK.
OtmMmetka «3» CTaBUTCS, ecii: paboTa BHITIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JOMYIIEHa OTHA CYIIECTBEHHAS
OH_II/I6K8. 148 HpI/I 3TOM IIBC-TpI/I HCCyH.I@CTBeHHble.

OTtMmeTka «2» CTaBHUTCs, e€ciau: paboTa BBHIMOJHEHA MEHBINE, YeM HAIOJOBHUHY WJIM COJEPKHT HECKOJBKO
CYIIECTBEHHBIX OIIMOOK, THO0 paboTa He BBINOIHEHA. [Ipu OIeHKe BBIMOIHEHUS! MMCbMEHHON KOHTPOJIbHON



paboThl HEOOXOAMMO YUYHTHIBATh TPEOOBAHUS €MHOTO Opdhorpauieckoro pexmuma.

Onenka TecToBbIX paboT. TecTbl, cocToslIMe W3 MSITH BONPOCOB MOXKHO HCHOJIb30BaTh MOCIE H3YYECHHS
KaXKJI0ro MaTepuaia (ypoka).

Tect n3 10—15 BonpocoB UCHIOIB3YETCS 1JI IEPUOIUYECKOTO KOHTPOJIA.

Tect n3 20—30 BopocoB HEOOXOAMMO UCIIOIB30BATh J1JIs1 UTOTOBOI'O KOHTPOJIS.
[Ipu oreHUBaHUM UCTIONB3YETCA CIIEIYIOIIas [IKaja:

JIns Tecra U3 nATH BOIIPOCOB

® HET OIMNOOK — OLEHKA «5»;

® 071Ha omIMOKa — OIeHKa «4»;

® JIBE OINOKU — OIICHKA «3»;

® TPU OIITMOKH — OIEHKA «2).

Jns Tecra u3 30 BOonpocoB:

¢ 25—30 npaBUILHBIX OTBETOB — OIIEHKA «5»;

e 19— 24 npaBUILHBIX OTBETOB — OIEHKA «4»);

e 12— 18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

e MeHblIE |12 IpaBUIIBHBIX OTBETOB — OLIEHKA «2».

Onenka pedepara.

Pedepar onenuBaeTCs 1Mo CIICAYIOIIUM KPUTEPHSIM:

e coOroIeHre TpeOOBaHMH K €ro 0(hOPMIICHHUIO;

® HEOOXOAMMOCTD U JIOCTATOYHOCTb JUISl PACKPBITHSI TEMbI IPUBEIICHHON B TEKCTE pedepaTa HHPOPMAIIHH;

® yMeHHE 00YyYaroIerocsi CBO00HO H3JIaraTh OCHOBHBIEC UIEH, OTPaXXEHHBIE B pedepare;

® CIIOCOOHOCTH OOYYAFOIIEroCcs MOHSATh CYTh 33J]aBAEMBIX WICHAMHU aTTECTAIIMOHHOW KOMHCCHU BOIIPOCOB U
chopMyIUpPOBaTh TOUHBIE OTBETHI HA HUX.

Kputepun oneHkH NMpPOEKTHOW M HMCCIeNoBaTelbCKOW paboThl pa3pabaThiBaroTcs ¢ yu€ToM Iienedl M 3a1ad
MIPOEKTHOMH J1eATENbHOCTH Ha JAHHOM 3Tare 00pa3oBaHusl.

WHanBHyadbHBIN POEKT 11€7ec000pa3HO OLIEHUBATH 10 CIEAYIOIIUM KPUTEpUIM: 2

1. CriocoGHOCTh K CaMOCTOSITEILHOMY HPHUOOPETEHHIO 3HAHUM W pEelIeHHI0 MpoOseM, MpOsBISIOLIascs B
YMEHUHU TOCTaBUTh MpoOJIeMy U BBIOpaTh aJIeKBaTHbIE CIOCOOBI €€ pelIeHUs, BKIIIoYas MOUCK U 00paboTKy
nHpopManuu, GopMyIUPOBKY BHIBOJOB U/UIM 000OCHOBAHUE U PEATH3AIIAI0/aITPOOAIIHI0 IPUHSITOTO PEIICHUS,
00OCHOBaHHE M CO3/1aHUE IPOrHO3a, MOJENH, MaKeTa, 0ObeKTa, TBOPUYECKOrO pemeHus U T. n. JlaHHBIH
KPUTEPH B IIEJIOM BKIIIOYAET OLIEHKY C(HOPMUPOBAHHOCTH MTO3HABATEIBHBIX YIEOHBIX EHCTBUIA.

2. CchopMupoBaHHOCTh MPEIMETHBIX 3HAHUH M CHOCOOOB JNEHCTBUM, MPOSBIAIOMIASACS B YMEHUU PACKPHITH
coJiep’kaHue paboThl, TPaMOTHO M OOOCHOBAaHHO B COOTBETCTBUHU C paccMaTpuBaeMoil IMpoOiemMoit/TeMoit
MCMOJIb30BaTh UMEIOIINECs 3HAaHUS U CIIOCOOBI AEHCTBUIA.

3. CchopMUpPOBaHHOCTD PETYIISTHBHBIX ACHCTBHUHA, POSIBISIONIASCS B YMEHUH CAMOCTOSITEIIHHO TNIAHUPOBATH U
YIpaBJIATh CBOEH MMO3HABATEIbHOMN J€SITEIbHOCTIO BO BPEMEHH, UCIIOIb30BaTh PECYPCHBIE BO3MOXKHOCTH IS
JTOCTFDKEHUS 1IeJIel, OCYIIECTBIISITh BEIOOP KOHCTPYKTUBHBIX CTPATETUH B TPYIHBIX CUTYAIHSIX.
4.CpopMHpPOBaHHOCTH KOMMYHHUKATUBHBIX JIEHCTBUMN, IPOSBISAIONIAACA B YMEHUHU SICHO H3JI0XKUTh U 0(OPMUTH
BBITTOJIHEHHYIO Pa0OTy, IPEACTaBUTh €€ Pe3yNIbTaThl, ApTYMEHTUPOBAHHO OTBETHTH Ha BOIIPOCHI.
MakcumanbHas OLEHKa M0 KaXJIOMy KpPUTEpUIO HE JOJDKHA MpeBblmaTh 3 Oamnos. [Ipu TakoMm moaxone
JOCTHXKEHHE 0a30BOr0 YpOBHS (OTMETKA «yJOBJIETBOPUTEIHHO») COOTBETCTBYET IMOIYYEHHIO 4 MEPBUYHBIX
6amtoB (1o oxHOMYy Oamiy 3a KaxAbli M3 YeThIpEX KPUTEPHEB), a JOCTH)KEHHE IMOBBIIIEHHBIX YPOBHEH
COOTBETCTBYET IMOJIy4eHUI0 7—9 MepBUYHBIX 0a/UIOB (OTMETKa «Xxopoio») uin 10—12 nepBu4HbIX OaioB
(OTMETKa «OTIMYHOR).

TEMATHYECKOE IIJTAHUPOBAHUE

Beero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMs

8 KIIACC
(2 4 B Hepento, Beero 68 4, 3 HUX 3 4 — pe3epBHOE BpeMs)



Tembl,

PacKpeiBalomue OCHOBHOE CONCDKAHIE OcHOBHbBIE BH/IbI
AaHHBIN pa3jie HOBH Aepaanu AeSITeIbHOCTH
IporpamMmmel, o0yuaroumuxcst
U KOJINYeCTBO YacOB,
OTBOJHUMOE HA UX
u3yueHue
Paznen 1. [lepBonavaiibubie xumudeckue nousatusi (20 u)
Tema 1. Xumusa — ITpenamer xumuu. Pons xumuu B PackpsiBaTh CMBICJI

Ba)KHasl
€CTeCTBO3HAHUA
NMPaKTHYEeCKOM
AesiTeIbHOCTH
4yeJi0BeKa

(5 9)

o0JacTh

H

JKU3HU YCIOBEKa, XUMHS B CUCTEME
HayK.

MeToapl Mo3HAHUA B XHUMHH.

Tema u BemecTBa. PU3NUCCKUC
CBOMCTBABEIIECTB. ATperaTHoe
COCTOSIHUE BellecTB. UucThIe BellecTBa
M CMECH.

CnocoOkbl pa3ieiieHusl CMECEH.
duzudecKue H XUMUYCSCKHUE SIBJICHHS.
[Tpu3Haku U ycii0BUsI NPOTEKAHUS
XUMHYECKHUX PEAKIIU.

3HAKOMCTBO C IpaBUJIaMH
0e3oracHoCTH U TTpuéMaMu paboThI B
XUMHUYECKON J1abopaTopuH.
JdeMoHCcTpanuu

1. JIaGopaTopHoe 00OpyI0BaHHE.

2. Paznnunble BUABI XUMHUYECKON
MOCY/IBI .

U3ydacMbIX TOHSITUH.
PaCKpBIBaTB POJIb XMUMHHU B

npupoae " JKU3HU
yeJjoBeka, €€ CBsI3b C
JAPYTUMH HayKaMH.
Pazmmuars YUCThIC
BeIIeCcTBa H CcMecH;,
OJTHOPOJHBIE "

HEOJHOPOJIHbIE CMECH
Paznuuare ¢usnyeckne u
XUMHUYECKHUE SIBICHUS.
Onpenensate NpU3HAKU
XUMHUYECKUX pEaKIUNi U
YCJIOBUSI UX MPOTCKAHUSI.
CrnenoBath IpaBUIaM
MOJIL30BaHUSI XUMHUYECKOMN
MOCYyZI0# U J1a0OpaTOPHBIM
o0opynoBaHUEM, a TAKXKEe
npaBujiaM oopalleHus ¢
XUMHUYECKUMH BEIIECTBAMU
B COOTBETCTBHUM C
WHCTPYKIIUSIMH T10
BBIIIOJTHEHUIO
OPAaKTHYECKUX PaboT .

3. O0Opa3ibl BenecT

4. CniocoObl pa3JielieHnus cMecei
(¢punsTpoBaHUe, BRINApUBAHUE,
JUCTUIIIISIIUS, XpoMmaTorpadusi).
JlaGopaTopHble U MpaKTH4YeCKHe

padoThI

Jlabopamophuvie onvimol.:

Omnucanue puznueckux CBOMCTB
BEIIeCTB. Pas3neneHue cMecH c
MOMOIIBI0 MarHurta. [llpakmuueckue
pabomul:

Ne 1. IIpaBumna paboTsl B
JabopaTopuruu NIPUEMBI OOpallleHUs

¢ 1aGopaTOPHBIM 000PYAOBAHHUEM.

Ne 2. Paznenenne cMmeceit (Ha mpumepe
OUYMCTKH IMOBAPEHHOM COJIN)

IInanupoBaThs U MPOBOAUTH
XUMUYECKUIN IKCIEPUMEHT
MO U3YYCHUIO U OTIMCAHUIO

(puznueckux cBOUCTB
BEIIIECTB, CIIOCOOOB
pasaesieHus cMecen
BEIIIECTB.

Hcnons3o0BarTe nipu
BBITTOJTHEHUH YUEOHBIX
3aJaHUM U B IIPOILECCE
HUCCIIEN0BATENBCKOU
JESATEIIBHOCTH
HAYYHO-TIOMYJISIPHY IO
JIATEpaTypy XUMHUYECKOTO
coJeprKaHus, CIIPaBOYHbIE
MaTepHuanbl, peCypcChl
HNurepHera.

BricTpauBath pa3BEpHYyThIE
NUCHhMEHHBIE U yCTHBIE
OTBETHI C OIMOPOI Ha
nHpOpMALIHIO U3 YUYeOHUKA




U CIPABOYHBIX MaTEPUAJIOB,
I'PaMOTHO HUCIIOJIb30BaTh
U3YYECHHBIN ITOHATUWHBIN
anmnapaTrKypca XUMHUH

Tema 2. Bemecrea

H XHMHYCCKHE peaKIuu
(15 )

ATOMBI U MOJIEKYJIbl. XMMHAUYECKUE
AJEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHMYECKHX 3J1eMEHTOB. [IpocTeie 1
CJI07KHBIE BEILIECTBA.
ATOMHO-MOJEKYJISIPHOE YUYECHUE.
Xumunueckas ¢popmyna. BaareHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHOCH- TellbHasl aTOMHAasi mMacca.
OTHOcUTENIBHAsI MOJIEKYIIpHAsL Macca.
MaccoBast 10J1s1 XMMHUYECKOT'O 3JIEMEHTA]
B coequHeHnu. Pnu3nueckue n
XUMHUYECKUE SBIICHUSL.

Xumuueckas peakuus. [Iprusnaku

U YCIOBUS MPOTEKAHUA XUMHUYECKUX
peakuuii. XUMHUYECKHUE YPaBHEHUS .

IIpumeHsTH
€CTECTBEHHO-HAy4YHbIC
METObI MO3HAHUS (B TOM
yucJiie HaOJII0geHuE,
MOJEJIMPOBaHUE, IKCIE-
PHUMEHT) U OCHOBHBIE
oIepalnu MbICIUTEIbHOU
JIeSATEIIbHOCTHU (CpaBHEHHE,
KJ1accuUKAITHS) TSI
U3yYE€HUS BEIIECTB U
XHUMUYECKUX PEAKIIUM.
PackpriBaTh cCMBICHT
U3y4YaeMbIX MOHATHUI U
3aKOHOB U TIPUMEHSTH ITH
HOHSITUS IPU OIIMCAHUU
CBOMCTB BENIECTB U UX
IIPEBPAILICHUM.

Paznuuarte puznyueckue u
XUMUYECKHE SIBJICHUS,
OOBSICHATH UX CYIIHOCTH C
TOYKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO
YYEHUS .

IIpumepHBbIe TEMBI,
packpsbIBaloIue
JAHHBbIA pa3aeJa

NporpamMmmali,
M KOJIMYECTBO 4aCOB,
OTBOAMMOC HA UX
H3y4yeHue

OcHOBHOe coepKaHHue

OcHOBHBIE€ BHIBI
JeATEJbLHOCTH
o0yJyamuxcs

Tunel XUMHYECKUX peaKLIni
(coenuHeHMs, pa3I0KCHUS,
3aMelIeHus, oOMeHa). 3aKoH
COXpaHEHUsI MAaCChl BEIIECTB.
M. B. JIoMOHOCOB — y4YEHBIH
-OHIIUKJIOTEJIUCT.

JdeMoHcTpauuu

duszuueckue sIBJICHUs (pacTUpaHUe
caxapa B CTYyIIKE, KUIICHHE U
KOH/ICHCAIIUsI BOJBI U T. 1I.).
XuMHUYECKHe SIBIICHUS (ToOpeHUEe

OmnpenensTe Npu3HaAKu
XUMHYECKHUX PEAKIINIM,
YCJIIOBHUS UX IPOTECKAHHUS.
OOBSACHATH CYyITHOCTD
(pU3NUECKUX U XUMHYECKUX
SIBJICHUU C TOYKU 3pECHUS
aTOMHO -MOJIEKYJISIPHOTO
YUEHHS.
Kmaccudumnmponartb
XUMHYECKHE peakuuu (1o
YHUCIIy U COCTaBy
pearupyroumx 1




CBEYH, pa3JIOKEHHUE caxapa,
B3aMMOJEHUCTBUE CEPHOU KHUCIOTHI
C XJIOPHUJIOM Oapusi, pa3IOKECHUE
ruapokcuaa meau(ll), Bzaumo-
JIEUCTBUE KEJIE3a C CEPOid,
B3aMMOEHCTBHE JKejIe3a C
pactBopom conu meau(ll)).

OnbIT, WUTIOCTPUPYIOIINI 3aKOH
COXpaHEHHS MaCCHhlI.

JlaGopaTopHble U MPaKTH4YeCKHE
padoThI

Jlabopamopnvie onvimel:
IIpumeps! pU3NYECKUX SIBICHHUN
(ru1aBI€HHWE BOCKA, TasTHUEC JIHJIA) .

00pa3yIomuxcsi BEIIECTB).
CocraBnsaTh (HopMyIIbl
OMHApPHBIX BEIIECTB 110
BAJICHTHOCTH U ONPEJIENISTh
BAJICHTHOCTH 1O (popmynam
BEIIECTB.

PaccraBasaTs ko3 puiimeHTsl
B YPaBHECHHUSIX XUMHUYSCKUX
peaKkumii.

CnenoBarh npaBujaM
IMOJIb30BAHUS XUMHUYECKOM
MMOCY10H M 1a60paTOPHBIM
00OpyZIOBaHHUEM, a TAKXKE
mpaBuiaM oOpalleHus ¢
BEIIIECTBaMU B
COOTBETCTBHHU C
WHCTPYKIVSIMU 110
BBITIOJTHCHHUEO
JTa00paTOPHBIX XUMHYECKHUX
OIIBITOB.

Hcnonp3oBars npu
BBITTIOJTHCHUH YYCOHBIX
3aJaHuii U B IIpo1iecce
HCCJIET0BATEIILCKOU
JIESTeIILHOCTHU

ITpuMmepsl XUMHUYECKUX SABICHUN
(mpokanuBaHWE MEIHOU MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIIOTOM).
Mopenu aToMOB U MOJIEKY L.

Boviuucnenusn
OTHOCHUTEIILHOM
MOJIEKYJISIPHOM MacChI
BEIIIECTB;

MAacCOBOH JOJIN XUMHYECKOTO
aneMeHTa o popmyie
CcOeUHEHUSI

Hay4HO-IIOIYJISIPHY IO
JIMTEPATYPY XUMHUYECKOTIO
coeprKaHus, CIIpaBOYHBIE
MaTepUuaiIbl, PECypChI
HNurepHera.

BricTpanBath pa3BEpHYThIE
NUCHbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HaA
"H(popManuo U3 yueOHUKa 1
CIIPAaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO HUCIIOJIb30BaTh
U3YYECHHBIN ITOHSITUWHBIN
arnrnaparkKypca XuMuu

Paznen 2. Baxkneiiliue npeacraBuTesin Heopranudeckux Beurects (30 )

Tema 3. Bo3ayx.
Kucaopona.

IlonsiTHE 00 OKCHAAX
(59

Bo3agyx — cmech razoB. CocraB
Bo3ayxa. Kucinopoa — 3jeMeHT u
npocrtoe BemecTtBo. O30H —
aJUTOTPOTTHAST MOTU(DUKAITHS
kucinopoaa. Haxoxaenue kucioposa B
npupone, Gpusnueckue U XUMHYECKHe
CBOMCTBA (peaKkLMy OKUCIIEHUS,
ropexHue). Y cioBUsl BOSHUKHOBEHUS U
npekpanieHus ropeuus. llonstue

00 okcuaax.

Crioco0blI TTOJTydYeHUsT KUCI0poaa B
J12a00paTOPUM U TPOMBIIIIIEHHOCTH.
IIpumenenue kucinopoaa. Kpyrosopor
KHCJIOpOJia B IPUPOJIE.

TennoBoii 3P exT XumMuuecKon

PackpriBaTh cMBICT
U3y4yaeMbIX MMOHIATHUH U
OPUMEHSTh OTHU TTOHSITUS
OpU ONUCAHUU CBOMCTB
BEIIIECTB U UX
IIPEBPALLICHUM.
XapakTepHu3oBaTh
(omuMchIBaTH) COCTaB
BO31yXa, pu3ndecKkue u
XUMHYECKHE CBOMCTBA
KHCJIOPO/Ia, CITIOCOOBI €ro
MOJIyY€HUsI, IPUMEHECHUE U
3HAQUYEHUE B MIPUPOJIE U
JKU3HU YeJIOBEKa.
CpaBHHUBATh pEaKIUU




pCaKluu, MOHATUC O
TEPMOXHUMHUYCCKOM YPaBHCHHH,

9K30- U SOHAOTCPMHUICCKUX PCAKITUAX

TOPEHUST UMEIJIEHHOTO
OKHCJICHUS.

Cobuparps ipuOOpHI 11
MTOJTyYSHUSI KUCIIOPO1a
(BBITECHEHHEM BOJBI U
BO3/yXa).

Pacnio3HaBaTh OOBITHBIM
OyTEM KHCIIOPOJT .

IIpumepHbIe TEMBI,

packpbiBalOIue OcHOBHBIE BHABI
NAHHbIH pa3ae OcHOBHOe cojepKaHHue EATEALEOCTH
nporpaMmel, o0y4yamuxcs
M KOJIMYeCTBO YacoB,
OTBOJAMMOE HA UX
u3ydyeHue
TonnuBo (HedTh, yroiab U METaH). Hcnionb3oBath

3arps3HeHue BO3/1yXa, CIOCOObI ero
MIpeJOTBPAILCHU. Y CUIICHUE
MMapHUKOBOro 3¢ dekra, pa3pylieHue
030HOBOTO CJIO4.

JleMmoHCcTpanuu

B3aumoneiicrBue pocdopa, ceprl u
JKeje3a ¢ KHUCJIOpOAOM (BO3MOYXKHO
HCIIOJIb30BAaHNE BUEOOMBITOB).
Omnpenenenne conepxanust
KHCIIOPOJa B BO3TyXE.

OnbITHI, JIEMOHCTPUPYIOIIINE
YCJIOBHSIBO3BHUKHOBEHUS U
MpEeKpaIieHusi TOPESHUS.

JlabopaTopHble H NMPAKTHYECKHE
padoTbI

Jlabopamopmuwiii onvim:
O3zHakomJieHHEe ¢ oOpa3lamMu
okcunoB./Ipakmuueckas paboma:
Ne 3. [lonyuenue u cobupanue
KHCJIOPO/Ia, U3YUYCHUE €TO CBOWCTB .

XUMHUYECKYIO CUMBOJIUKY
JUTsI COCTaBJICHUST POPMYIT
BEIIECTB, MOJICKYJISIPHBIX
YPaBHEHUN XUMHYECKUX
peakuuii ¢ yqyacTuem

KHCJIOPOAA.
OOBsACHATH CYIIHOCTh
AKOJIOTUYECKUX MpooJiem,
CBSI3aHHBIX c

3arpsi3HEHHUEM BO3JIyXa.
CrnenoBaTh mpaBUiIaM
O0e3omacHOUM padboOTHI B
nabopaTtopuu mpu
HUCIIOJIE30BAaHUN
XUMHYECKOW MOCy bl U
o0opynoBaHUs, a TAKKE
npaBUiIaM OOpaleHus C
TOPIOYHMH BEIICCTBAMH B
OBITY.

ITnannposarse u
OCYIIECTBJIISITh Ha TIPAKTHUKE
XUMHYCCKHE
AKCTIEPUMEHTHI, TPOBOIUTH
HaOJIOAeHUA, e1aTh
BBIBOJIBI IO pe3yJIbTaTaM
SKCIIEPUMEHTA.
Y4yacTBOBaTh B

COBMECTHOU paboTeB
rpymrIe.

Hcnons3oBars nipu
BBITIOJIHEHUM yUEOHBIX
3aJaHUU U B Ipolecce
HCCJIEIOBATEILCKOM
JIeSITETbHOCTH




Boiuucnenun

— MOJIEKYJISIPHOM MaccChl KUCIIOPOJa
1 030Ha HA OCHOBAaHUU aTOMHOM
MacChl XUMHUYECKOI'O 3JIEMEHTA

Hay4YHO-IIONYJISIPHYO
JIUTEPATypy XUMHUYECKOIO
coJiepXKaHMs, CIIPaBOYHbBIE
MaTepHaibl, PeECypChl
HNHurepHera.

BricTpanBath pa3BEpHyTBIE
NHACbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
nHpopMaIio U3 y4eOHUKA U
CIIPaBOYHBIX MaTe- PUAJIOB,
rpaMOTHO UCIIOJI30BaTh
U3YYE€HHBbIN TOHATUNHBIN
anmnapar Kypca XMMHH

Tema 4. Bonopona.
IlonsiTue 0

KHCJIOTaxXH COJIAX
(Chey)

Bopopoa — aneMeHT U npocroe
BemiecTBo. Haxoxxnenue B mpupoae,
(pu3mueckre 1 XUMUYESCKHUE CBOMCTBA
(Ha mpuMepe B3aUMOJICHUCTBUS C
HEeMeTaJJIaMU U OKCHUJIaMH
METaJIJIOB), IPUMEHEHHE, CITOCOOBI
MMOJTYYCHHUS.

[ToHsATHE O KUCIOTAX U COJISIX .

JdemoHcTpanuun

ITonyuenue, cobupanue u
pacrno3HaBaHUE BOAOPOAA.

I'openne Bomopona.
B3aumoaeiicTBrue Bogopoaa ¢ OKCUIOM
meau(ll) .

JlabopaTopHble M MpaKkTHYECKHUE
padoThI

Jlabopamopnuwiii onvim:
B3anmoneincTBue KUCIOT €
Mmetamamu. / Ipakmuueckas paboma.
Ne 4. Tlonyuyenue u codupanue
BOJIOPO/1a, U3YUECHHUE €0 CBOWCTB .

PackpriBaTh cMBICT
U3y4YaeMbIX MOHITUN U
MPUMEHSTH 3TH TTOHSTHS TIPU
OMNHCAHUU CBOICTB BEILIECTB
U UX OPEBPALLICHUM.
XapakTepu3oBaTh
(onmuceIBaTh) (pU3MUECKUE U
XUMHUYECKHE CBOMCTBA
BOJ0OpPO/ia, CIIOCOObI €T0
MOJIy4Y€eHUs, IPUMEHEHHUE.
CoOupartp npudop mist
MOJIy4Y€HHUsI BOOOpOa.
HMcnonp30BaTh XMMHYECKYIO
CHUMBOJIMKY JUISI COCTaBJIE€HUS
(opmyn BeriecTs,
MOJIEKYJISIPHBIX ypaBHEHUM
XUMHUYECKHUX PEAKLIMH C
y4yacTUEM BOAOPO/ia.
CrnenoBaTh npaBUiIamM
Oe3omnacHOU paboOTHI B
nabopaTopuu Npu
HUCIIOJIB30BaHUU
XUMMUYECKOU MOCY bl U
o0opynoBaHMs, a TAKKE
npaBujiaMm oopalleHus ¢
rOPIOYUMH BEIIECTBAMU B
OBITY .

IIpumepHBbIe TEMBI,
packpsbIBaloIue
JAHHBbIA pa3aeJa

NMporpaMmel,
U KOJIUYECTBO 4aCOB,
OTBOJMMOE HA UX
u3ydyeHue

OcHOBHOe cojiepKaHHue

OcHOBHBIE€ BHIBI
JeATeJbLHOCTH
o0yJyamuxcs

Bovituucnenusn

— MOJICKYJISIPHOW MacChl
BCIIIECTBA HAOCHOBAHUHN aTOMHOM
MacChl XUMHYECKHX BJICMECHTOB

IlmanupoBaTth 1
OCYULIECTBIISAITh Ha ITPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
MIPOBOJAUTH HAOTFOACHMS,
JIeJIaTh BBIBOJIBI I1O
pe3yiibTaTamM 3KCIIEpUMEHTA.
Y4yacTBOBaTh B




COBMECTHOM paboTte B
rpymre

Tema 5.
KomnuyecTBenunie

OTHOIICHHUA B XUMHUH
(4 1)

KomnuectBo BeniectBa. Mosb.
MonsipHast macca. 3aKkoH ABOTaapo.
Mornsipabiii 00bEM Ta30B. Pacuérel mo
XUMHUYECKUM YPABHEHUSIM.

JdemoHcTpanus
OO0pa3isl BemecTB KOJIM4ecTBOM 1
MOJTb.

Boiuucnenun

— 00Béma, KOJIMYeCcTBa BEIISCTBA
razamno ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA U OOBEMY;
— 0O0BEMOB ra30B MO YPaBHEHUIO
peaKIu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIICHU Ta30B

PackpriBaTh cMbICHT
U3y4YaeMbIX MMOHATHUI U
IIPUMEHSATH 3TU MOHSTHS, a
TaK)K€ U3yUYCHHbIE 3aKOHBI
U TEOPHH Il PELLICHUSA
pacy€THBIX 3a1a4.
Bprauciasite MOJISIpPHYIO
MaccCy BELIECTB; KOJIMYECTBO
BeEIleCTBa, OOLEM rasa,
MaccCy BEIIECTBA;
IIpoBoanuTe pacy€rsl 110
YPaBHEHUSM XUMHUYECKUX
pEaKuuii: KOJINYECTBA,
00bEMa, Macchl BelllecTBa 1o
U3BECTHOMY KOJIMYECTBY,
00BEMy, Macce peareHToOB
WUJIN IIPOAYKTOB PEaKIIUH.
BricTpanBaTtes pa3BépHyThIE
MMHCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOU HA UH-
bopmanuro u3 yauebHUKa 1
CIIPaBOYHBIX MATEPHAJIOB,
I'PaMOTHO HCIIOJIb30BATh
U3YYECHHBIN NNOHATUWHBIN
ammapar Kypca XuMHuHu

Tema 6. Bona.
PacrBopsl. IlonsiTue
00 ocuoBauusx (5 1)

duznyeckrue CBOMCTBA BOJIbI.
AHanu3 U1 CUHTE3 — METObI
U3yUYE€HUsI COCTaBaBOJBI.
XUMHYECKHE CBOUCTBA BOJLI
(peakumu c MeTaIamu,

OKCHJAMU METAJJIOB U

HEMETAJJIOB).

CocraB ocHoBanwuii. [Tonsarue 00
UHIUKATOPAX.

Bona kak pactBoputenb. PacTBOpBI.
PactBOpHUMOCTB BEIIECTB B BOJIE.
HacrplneHable B HEHACHIIIEHHEBIC
pacTBOpbl. MaccoBasi qoJist
BEIIECTBA BPacTBOpPE.

Posb pacTBOpOB B IpUpOJIE U B
’)KU3HU YesnoBeka. KpyroBopoTt BObI
B IpUpoJe. 3arpsi3HEHUE MPUPOIHBIX
BoA. OxpaHa U OYMCTKA NPUPOIHBIX
BOJI.

JdeMoHcTpauumu

DJIEKTPOIU3 BOJbI; CUHTE3 BOJIBI;
B3aUMOJENUCTBUE BOIELI C
metautamu (Na, Ca) (BO3MOXKHO
HWCIOJIL30BAHUE BUJIECOMATEPHUAIIOB).

PackpbiBaTh cMBICIT
M3y4aeMbIX NOHSATHUU U
MPUMEHSITh 3TH MOHSATHUS TIPHU
OIIMCAaHUH CBOMCTB BEILECCTB U
NX IPEBPALCHUM.
XapakTepu3oBaTh
(bm3ugeckre 1 XUMHUIECKHE
CBOMCTBA BOJbI, €€ POJIbKaK
pacCTBOPHUTEIISI B MPUPOTHBIX
Mpolieccax.

CocTaBisATh ypaBHEHUS
XUMHUYECKUX PEAKIIUN C yHaCcTUEM
BOJBI.

OOBICHATH CYIITHOCTH
PDKOJIOTHUYECKUX IMTPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI
OYUCTKH BOJIBI OT IIPUMECEH,
MEpbI IO OXpaHE BOJ OT
Barpsi3HECHMUSI.

[MmanupoBaTh U OCYILIECTBISATH
Ha NPAKTUKE XUMHYECKHUE
PDKCIIEPUMEHTHI, IPOBOJIUTH

HaOJIFOJICHUS, NeJIaTh BEI- BOJIbI




PacTtBOpEeHHUEe BenecTs ¢ pa3iMuHOU
pacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI0YEN C MOMOIIBI0 MHAUKATOPOB.

JlaGopaTopHble M MPpaKTHYeCKHe
padoTsbI

Ilpaxmuueckas paboma:

Ne 5. I[IpuroroBieHue pacTBOPOB C
OIpeneIEHHON MacCOBOM J0JIEN pac-
TBOPEHHOTO BEIIIESCTBA .

10 pe3yJibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh NpaBuiiaMm
0e3omacHoi paboTHI B
mabopaTopuu MPU UCIOIb30-
BaHUM XMMHUYECKON MOCYAbl U
00OpyIOBaHUS.
ITpoBOAUTH BBIYUCIEHUS C
MPUMEHEHUEM HNOHSTHUS
(MaccoBas J10J1s1 BEIIECTBAB
pacTBOpE».
Hcnone3oBars nipu
BBINOJTHEHUH YYE€OHBIX 3aJlTaHUHN
1 B IIpolecce
HMCCJIE/IOBATEIbCKOM
NesITeJIbHOCTH
Hay4YHO-TIOITYJISIPHY O
MIUTEpaTypy XUMHUYECKOTO
COJZIEp>KaHUsI, CIIPABOYHbBIE
MaTepHUaIbl, pECYPCHI
MuTepHeTa .

IIpuMmepHBbIe TEMBI,
pacKpbIBalOLIHe
JAAHHBIN pa3aeJa

NporpaMmal,
H KOJIUYEeCTBO 4aCOB,
OTBOAMMOE HA MX
u3y4yeHue

OcHOBHOE coaeprkaHnue

OcHOBHBIE BHIBI
JesITeJILHOCTH
o0yJyaromuxcs

Boituucnenus

— C UCHOJIL30BaHUEM IMOHSITHUS
«MaccoBas J10JIs BEIIeCTBa B
pacTtBOpe»

BricTpauBaTh pa3zBEépHyThIE
MNHACBbMEHHBIE U YCTHBIE
OTBETHI C OITIOPOH HaA
nH(OPMALIUIO U3 YUYeOHUKA U
CIIPaBOYHBIX MaTEpPHAJIOB,
IpaMOTHO HCIIOJIb30BaTh
W3YYEHHBINA TTOHSITUWHBIN
anmnaparKypca XMuMHU

Tema 7. OcHOBHEIE
KJIACCHI
HEOPraHUuYeCKHX
coeIMHEeHU

(11 9)

Knaccudukanms HeopraHudeckux
COEJIMHEHUH.

OKcuapl: COCTaB, Kil1acCUu(pUKaIus
(OCHOBHBIE, KUCIOTHBIE,
amdoTepHsbie, HecoeoOpa3yrolime),
HOMEHKJIaTypa (MeXIyHapoaHasi u
TpUBHAIbHAA).

I[Honyyenue u XMMHUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
amM(OTEPHBIX OKCUIOB.

OcHOBaHUS: COCTaB,
KJIacCU(pUKaIusi, HOMEHKJIaTypa
(MexxmyHapoIHast 1 TPUBHUAJIbHAS),
(pusmueckre n XUMHUYECKHE
CBOMCTBA, CIIOCOOBI NOJyUYCHUS.
KucnoTsl: cocTaB, knaccudukanusi,

Knaccudunuponsats
W3y4yaeMbl€ BEUIeCTBa 110
COCTaBYy U CBOMCTBaM.
CocraBiaTh GOpMyIIbI
OKCHUJIOB, KHCJIIOT, OCHOBaHHM,
CoJieli M Ha3bIBaThHX IO
MEXIYHApPOTHOM HOMEHKJIA-
Type.

IIporuo3upoBarths CBOMCTBa
BEIIICCTB HAOCHOBE OOIIHX
XUMHUYECKHUX CBOMCTB
U3yUYEeHHBIX KJIACCOB/TPYNI
BEIIIECTB, K KOTOPBIM OHU
OTHOCSITCS.

CocTaBisTh MOJICKYJISIPHbIE

YpaBHEHUsI peaKlii,




HOMEHKJIaTypa, pU3ndeckue u
XUMHUYECKHE CBOHMCTBA, CITOCOOBI
MMOJTYYCHHUS.

Psi akTHBHOCTH METAJIJIOB .

HIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA U
CIIOCOOBI MOJIYYCHHUS BEIISCTB
U3YYCHHBIX KJIACCOB/TPYMII, a
TaK)Xe MOJITBEPIKAAIOIINX
FeHETUYCCKYIO B3aUMOCBSI3b
MCKAY HUMU .

Comu (cpenHue): HOMEHKJIAaTypa,
criocoObl NOJIyYeHHUS,
B3aUMOJIEUCTBUE COJIEU C
MeTaJUlaMHu, KUCJIOTaMHU, IIeJI0YaMu
U COJISIMU.

I'eneTudeckast CBSI3b MEXKTY
KJIacCaMH HEOPTraHUYECKUX
COCIUHEHUM.

JdeMoHcTpauuu

O06pa3ipl HEOPraHUYECKUX BEIIECTB
pa3JIMYHBIX KJIACCOB.
BzaumopeiictBue pacTBopa cepHOU
kucioTel ¢ okcuaom meau(ll).
Peaknusa HelTpanmu3anum.
BriTecHeHne oHOrO Metaiia
JIPYTUM W3 PpacTBOpa COJIH.

JlabopaTopHble U MpaKTHYeCKUe
padoThI

Jlabopamopnwvie onvimui.
Bs3aumoneicTtBue KUCIOT C
metaiuiamu. [lonydenue
HEPACTBOPUMBIX OCHOBAHHUIA.
B3anmopeicTtBre HEpacTBOPUMBIX
OCHOBaHHUU C KUCJIOTaMH.
Paznoxxenue ruapokcuaa meau(ll)
NpUHArpeBaHuU.

Ilpakmuueckas paboma:

Ne 6. Pemienue
SKCIIEPUMEHTAJILHBIX 3a/1a4 10 TEME
«OCHOBHBIE KJIaCCBhI
HEOPTraHUYECKUX COCINHEHUI.

Boviuucnenusn

— 110 YPAaBHEHUSIM XUMHUUYECKHUX
peaknuii

ITpon3BOAUTHE BBIYMCIICHUS 10
YPaBHEHHUSIM XUMHYECKUX
peaKIui.

IlmanupoBars u
OCYIIECTBIISITh Ha IIPAKTHUKE
XUMHYECKUE DKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHUS,
JieJ1aTh BBIBOJIBI 110
pe3yabpTaTraM dKCIIEpUMEHTA.
CrnenosaTh IpaBuiiaM
0e301macHOM padoTHI B
J1adopaTopUu IPHU UCTIOIB30-
BaHUM XMUMMHYECKOH IIOCYIbl U
o0opyi0BaHUSI.
Hcnone3oBathk npu
BBIIIOJIHEHUM yUEOHBIX
3aJJaHUU U B IIpoliecce
HCCIE0BATEIBCKOU
ESITENbHOCTHU
Hay4YHO-TTOMYJISIPHY IO
JIATEPATYPY XUMHUUECKOTO
CoJZiep>KaHUsl, CIPaBOYHbIE
MaTepualbl, peECypcChl
HNutepHera.

BricTpanBath pa3BEpHYTHIE
NHUCbMEHHBIE U YCTHBIC
OTBETHI C OIOPOU Ha
vH(popMalmo U3 yueOHUKa 1
CIIPaBOYHBIX MaTEpHAaJIOB,
rpaMOTHO HUCIIOJIb30BaTh
U3YYECHHBIN ITOHSITUWHBIN
anmnaparkKypca XUuMHUu

IIpumepHBbIe TEMBI,
pacKpbIBaKOIINe
JAHHBIN pa3aeJa
NMporpaMmel,
U KOJIUYEeCTBO 4aCOB,
OTBOJIMMOE HA UX
H3y4yeHue

OcHOBHOe coaepsKaHue

OCHOBHBIE€ BHIBI
JeATeJbHOCTH
o0yJyamuxcs

Pa3nea 3. Ilepuoauyeckuii 3axoH u [lepuoanueckasi cucreMma XuMHYeCKUX dj1eMeHTOB /1.

HN. MenaeiieeBa.

Crpoenune atomoB. XumMmuieckasi CBsizb. OKHCIHUTEIbHO -BOCCTAHOBUTEIbHbIE PeaKIIUU

(15 )




Tema 8.
Ilepuoanuecknii
3aKO0H U
Ilepuoanueckas
CHCTEMA XHMHYECKHX
3jaemenToB JI. U.
MengeieeBa.
Crtpoenne atoma (7 9)

IlepBble MONBITKHU KiIacCU(]PUKALINN
XUMHUYECKHUX 3JIEMEHTOB. [loHsiTue o
rpynrax CXOJHBIX AJIEMEHTOB
(11€7109HbIC U ISJIOYHO3EMENbHbIC
METaJlIbl, TaJOreHbl, UHEPTHHIE
rassl).

DJeMeHTbI, KOTOpbIe 00pa3yIoT
aM(dOTEepHBIC OKCHUJIBI U
ruapokcuabl. [lepuonnyeckuii 3aKkoH
u Ilepuonuueckas cucrema
XuMudeckux snemenTon . .
Menneneena. Ilepuonsl, rpynmnsl,
noArpynibl. OU3NUYECKUN CMBICTT
MOPSIIKOBOTO HOMEPa 3JIE€MEHTA,
HOMEPOB MepHo/ia U TPYHIIHI.
Ctpoenue atomoB. COCTaB aTOMHBIX
siaep. 30Tomnbl. DJIeKTPOHBI.
Ctpoenue 31eKTPOHHBIX 000JI0UEK
aToMOB TNepBbIX 20 XUMHYECKHUX
asieMeHToB Ilepuonnueckon
cuctemsl /. 1. Menaeneena.

XapakTepucTtuka XUMHUYECKOTO
dJIEMEHTa II0 €ro IMOJIOKEHUIO B
Ilepunonnueckonn cucreme [ U
Menneneesa .

PackpeiBaTh cMBICHT
MEPUOJINYECKOT03aKOHA.
Ilonumarse cyniectBoBaHuE
NEePUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX
AJIE€MEHTOB (U3MEHEHUE
paanycoB aTOMOB U
AIEKTPOOTPHULIATEIILHOCTH)
U UX COEINHEHUU OT
IIOJIOKEHHUS B IEPUOINYECCKON
CUCTEME U CTPOECHUsaTOMA.
YcraHaBIUBAaTh CBSI3b MEXAY
MOJIOKEHUEM 3JIEMEHTA B
OEePUOAUYECKON CUCTEME U
CTPOCHHEM €ro aToMa (COCcTaB
U 3apsij siapa, ooIiee 4Yruciio
3JIEKTPOHOBU pacHpe/ICIeHUEe
UX TI0 BJICKTPOHHBIM CJIOSIM) .
[Iporno3upoBaTth xapakrep
U3MEHEHUSI CBOMCTB 3JIEMEHTOB
U UX COEAUHEHUU Morpynmnam 1
nepuonam llepnonnueckoit
CUCTEMBI.
XapakTepu3oBaTh XUMHYECKHUEC
3JIEMEHTBI HEPBBIX TPEX
NEepUOJ0B, KaJIUs,

3nauenue Ileproanueckoro
3akoHa U llepnoanueckon
CHUCTEMbI XUMHWYECKUX IJIEMEHTOB
JUISL pa3BUTHS HAYKH U IIPAKTUKMU.
J1. 1. MenneneeB — y4EHBIN,
MEAAror U rpakKJIaHHH.

JdeMoHcTpauuu
Koportkonepnoanas u
JUTMHHONIEPUOHAS (hOPMBI
Ilepnonyuyeckoi CUCTEMBI
XxuMudeckux 3iaemMeHToB JI. 1.
Menneneena.

O3HakoMJiIeHHE ¢ oOpa3lamMu
METAJIITIOBHY HEMETAIIJIOB.

JlabopaTopHble H NPAKTHYeCKHE
padoThbI

Jlabopamopnuiil oneim:
BzaumoaencTBue ruipokcuga
IMHKAa CPAacTBOpPaMH KHUCIOT U
IeJIo4Yeu

KaJbIHUSA 110 UX MOJIOKEHUIO B
Ilepnonuueckour cucreme /I,
H. Menneneesa.

CnenoBatb MpaBUIIamM
6e3onacHoOM paboThl B
nabopaTopum pu
HNCIIOJIb30BaHUMN XUMHUYIECKON

nocyasl 1 000pyJIOBaHUS.
BricTpauBaTh pa3zBépHyThIE
MHCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOM Ha
nH(OPMALIUIO U3 YUYeOHHUKA U
CIIPpaBOYHBIX MaTEpPHAJIOB,
IpaMOTHO HCIIOJIb30BaTh
W3YYEHHBINA ITOHSITUWHBIN
annapatrKypca XUMHUH.
HWcnone3oBars npu
BBIIIOJIHEHUM yUEOHBIX
3aJaHUN TEKCThI y4eOHHKA,
CHpaBOYHbIE MAaTEPUAIIBI
(ITeppoanueckyro cucreMy
XUMHUYeCKHX dj1eMeHTOB . H.
MenneneeBa, TaOIHAILY
pacTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U coJieil B BOJIE,
AIEKTPOXUMUUYECKUN PSIJT
HaIpsHKEHUH METAJIOB).
HMcnonb3oBaTh npu




BBIITOJITHCHHU N y‘-Ie6HI>IX
3aJaHUM U B Mpoliecce
HCCJICIOBATCIBCKOM
IeATESIFHOCTH
Hay4YHO-IIOIIYJIAPHYIO
JUTEpaTypy XUMHYECKOTO
COAEpIKaHUs, CIPABOYHbBIE
MaTepHallbl, peCypChl
HNurepnera

Tema 9. Xumuueckasi

SHCKTpOOTpI/IL[aTCJ'IBHOCTI) aTOMOB

PaCKpBIBaTB CMBICJI

cBsi3b. OKHCIUTEIBHO- | XUMHUYECKUX IJIEMEHTOB. U3y4aeMbIX IIOHSTHUH.
BOCCTAHOBUTEJIbHbIE Xumuueckas CBsI3b (MOHHas, Omnpenenste BUM
peakuuu KOBAJICHTHASI TOJISIPHAS U XAMHYCCKOU CBSI3UB
(8 u) KOBAJICHTHAsI HEMOJISIpHasi) . COCJIMHCHUM .

IIpumepHBbIe TEMBI,
pacKpbIBaoIue
AAHHBbIH pa3aeJa

NporpaMmel,

U KOJINYeCTBO YaCOB,

OTBOAMMOE HA MX
HU3y4eHHe

OcHoBHOE€ CoJI€pKaHuEe

OcCHOBHBIE BHIDI
IesATeJLHOCTH
o0yuarouuxcsi

CrerneHb OKUCICHUS.
OKHUCIUTETHFHO-BOCCTAHOBHUTEIIHLHEIC
peaxuuu (OBP). Ilporeccsr
OKHCJICHUSI 1 BOCCTAaHOBJICHHUS.
OKHCIUTENN U BOCCTAHOBUTEH.

JleMoHCcTpanuu

OKHCIUTECIHPHO-BOCCTAHOBUTCIBHEIC

peakuu: TopeHue, peaKIuu
pa3I0KEeHUs, COEAUHEHUS

OrmnpenensTe CTENEHb
OKHCJICHUSI XUMHUYIECKOTO
3JIEMEHTa 1o (popMyJieero
COCTUHCHUS.

OmnpenesnsiTe 3JIEMEHT
(BEIIECTBO) — OKUCIIUTEIb U
3JIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEIb.

OOBSCHATH CYIIHOCTH
MPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHUSI.

CocTaBasTh 3JIEKTPOHHBIN
OanaHc ¢ y4€ToM Yucia
OTJIAaHHBIX U MIPUHSITHIX
SJIEKTPOHOB.

CocTaBisTh ypaBHEHUE
OKHCIUTEIIFHO-BOCCTAHOBUTEI
bHOW peakIuu

Hcnonb3oBars npu
BBITTOJTHCHUH YUEOHBIX
3aJlaHNi TEKCThl yUeOHHKA,
CIIPaBOYHBIC MaTEePHUAITBI
(MepUOINIECKYIO CUCTEMY
XUMUYECKUX 3y1eMeHTOoB 1. 1.
MenaeneeBa, TaOIUILy
pacTBOPUMOCTHU KHUCIOT,
OCHOBAHHH U COJIel B BOJIE,




JIEKTPOXUMUUYECKUN Psi]
HaITPSHDKEHUUW METaJIJIOB)

9 KJIACC

(2 4 B Henent0, Beero 68 4, u3 HuxX 4 4 — pe3epBHOE BpeMsi)

IIpumepHbIE TEMBI,

PacCKpbIBaOIINC OCHOBHOE CONEDKAHIE OcHOBHbBIE BHILI
JAHHBIH pa3ae HOBH ACPKAHHU eSITeALHOCTH

nporpaMmmal, o0y4yaromuxcs

1 KOJINYeCTBO YaCOB,
OTBOJHUMOE HA UX
H3y4eHue
Paznen 1. BemecTBo M XMMHUYecKHe peaKlMU
(17 9)
IloBTOpEHUE M Ileproanueckuil 3aKOH. Xapakrepu3oBaThb

yriyojenue 3HAHU M
OCHOBHBIX pa3/ie/ioB

Kypca 8 kiacca
(5)

Ilepuoanueckasicucrema
XUMUYECKHX DJIEMCHTOB

J. 1. MenneneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
H3MEHEHHUU CBOMCTBXUMHYCCKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIOB,
KaJINs, KAJIBIUSI U UX COCIUHCHUH B
COOTBETCTBHUH C ITOJOKCHUEM
DJIEMEHTOB B NEPUOJUYECKON
CUCTEME U CTPOEHUEM HX aTOMOB.
Knaccudwukanmss 1 HoMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB
(MexxIyHapoIHas 1 TPUBUAIBHAS ).
XHUMHYECKHE CBOMCTBA BEUICCTB,
OTHOCSIIINXCS K Pa3JIMIHBIM
KJIacCaM HEOPraHUYECKHUX
COCIUHEHUI, NX TeHEeTHYEeCKasa CBI3b
HEOPraHWYECKHUX BEIIECTB.
CrpoeHue BeliecTBa: BUAbI
XUMUYCSCKOM CBSI3H U TUIIBI
KPUCTAJUITMYECKUX PEHIETOK.
3aBHCHUMOCTh CBOMCTB BEIICCTB OT
UX CTPOCHHUS .

XUMHYECKHE DIIEMEHThI
NEPBBIX TPEX NEPUOIOB,
KaJIusl U KaJIbLHs MO HUX
OJIOKEHUIO B
Ilepnoanueckou cucreme /1.

H. Menneneena.

KnaccudunmpoBats 1 Ha3bIBaTh
HEOPraHMYECKHUE BEIIECTBA
U3YYEHHBIX KJIACCOB.

OnuckiBaTh 00MIHUE
XUMHYECKHE CBOMCTBA
BEIIECTB Pa3JINYHbIX KJIACCOB,
MOATBEPKAAaTh CBOMCTBA
OpUMEpPAMU MOJIEKYJISIPHBIX
YpPaBHEHUU XUMHUYECKHUX
peakumii.

Ormnpenensite BUJ XUMUYECKON
CBSI3U UTHUIl KPUCTAJUIUYECKON
PEIIETKHN BEIIECTBA.

IIporno3upoBarh CBOMCTBA
BEIIIECTB B3aBUCUMOCTH OT UX
CTPOCHHUA.

BricTpauBaTth pa3BEpHYTHIE
NUCbMEHHBIE U YCTHBIE
OTBETHI C OTIOPOH HaA




IIpumepHBbIe TEMBI,
packKpbiBaoumne
JAHHBbIA pa3aeJa

NnporpamMmmail,
M KOJIHY€CTBO 4aCOB,
OTBOJHMMOE HA UX
M3y4YeHue

OcHoBHOeE coaep:xkaHue

OCHOBHBIE€ BHIBI
JeATeJBLHOCTH
o0yJyamuxcs

JdeMoHcTpauuu

1. Monenu KpucTaysInuyeCcKuX
PEIIETOK HEOPTAaHUYECKUX BEILIECTB.
2. KoporkoniepuonHnasi u
JUTMHHOTIEpUOAHAsT (POPMBI
Ilepuoanyeckoil cUCTEMBI
XUMHUYECKUX deMeHTOB /[l. 1.
MenneneeBa

nHpOpMaIHIO U3 ydeOHUKA U
CIIPaBOYHBIX MaTEpUAJIOB,
IPaMOTHO UCHOJIb30BaTh
U3YYE€HHBIN ITOHATUWHBIN
anraparkKypca XuMHH.

Hcnone3oBare nipu
BBIMTOJTHEHUH yUEOHBIX
3aJaHUM U B IIPOLIECCE
HUCCIEI0BATEIIbCKOU
JIESITEIbHOCTHU
HAY4YHO-TIOMYJISIPHY IO
JIUTEPATYPY XUMUUECKOTO
coAeprKaHUsl, CIIPaBOYHbIE
MaTepuaibl, peCypchl
HNuaTepHeTa

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX peaKkiuni
(4 9)

Knaccudukanmss XuMHYECKUX
pEeaKnUNUIIo pa3IndHbIM
Opu3HaKaM (110 YMCIIy U COCTaBy
YYacTBYIOLINUX B peaKIIUH
BEILIECTB, IO TEILIOBOMY 3(PdeKTy,
1O U3MEHEHUIO CTENECHEN
OKHMCJIEHUSI XUMUYECKHUX
3JIEMEHTOB, IO OOPAaTUMOCTH, IO
YYacTHUIO KaTajau3aropa).

DK30- U 9HIOTEPMHUYECKHUE
peaKIu, TEPMOXUMUYECKHUE
ypaBHeHus. IloHsTHE O CKOpOCTH
XUMHYECKOU peakuuu. I[Tonstue o
TOMOI'€HHBIX M T€TE€POr€HHBIX
peaknusax. [ToasTrue 06 0OpaTUMBIX

PackpsiBaTh cMBICHT
N3y4aeMbIX NOHSITHN U
NPUMEHSTHh 3THU MOHSITHUS
IIPU OTIMCAHUU CBOMCTB
BEIIECTB U UX
IIPEBPAILICHUM.

Knaccudumnuponats
XUMHUYECKUE PEAKIIUU II0
pa3JIM4YHBIM HPHU3HAKAM.

YcraHaBianBaTh 3aBUCUMOCTD
CKOPOCTHU XUMHUYECKOU
peaKuu OT pa3IMYHbIX
(bakTOpOB.

IIpornosuposarts
BO3MOXHOCTH NPOTEKAHUS
XUMHYECKHX IIPEBPAILICHUN B
pa3JINYHBIX YCIOBUSIX .

1 HEOOpATUMBIX XUMHUYECKHX
peakuusax. [ToHsiTHE O XUMHUYECKOM
paBHOBecHuH. DaKTOPHI, BIUSIONIAE
Ha CKOPOCThXMMHUYECKON peakiuu U
MOJIO)KEHUE XUMHUYECKOT 0
paBHOBeCHS.
OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuuu (JIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHOMN
peakuun).

JdemMoHCcTpauumn

1. 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKOU pEaKIIuM OT pa3IndHbIX
(akTopos.

OnpenensiTe OKUCIUTENb U
BocctaHoBurtesb B OBP.
CocTaBiATh 3IE€KTPOHHBIN
OaJjlaHc peakIuH.
[Tpou3BOIUTH BBIUUCIECHUS 1O
XUMHUYECKHUM YPaBHECHUSIM.
BricTpauBaTh pa3zBEépHyTHIE
MNHUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM HaA
nH(OPMALIHIO U3 YUYeOHHUKA U
CIIPaBOYHBIX MaTEpPHAJIOB,
IpaMOTHO HUCIIOJIb30BaTh
U3yYECHHBIA NOHSITUUHBIN
arraparKypca XMMHH.
HMcnonb3oBaTh npu




2. BoznaeiicTBue karanu3zaTropa Ha
CKOPOCTh XMUMHYECKON pEaKIHU.

3. [Ipumepbl HEOOpPATUMBIX U
00paTUMBIX pPEaKIUd.

4. CmelieHre paBHOBECHSI XUMHUUYECKOMU
peakuuu.

Bovtuucnenusn

— KOJIMYECTBA BellleCcTBa, 00bEMA U
MacCChl peareHTOB UJIH MPOTYKTOB
MO YPaBHECHUSM XUMHUYESCKUX
peaknuii

BBIITOJITHCHHU N y‘-Ie6HI>IX
3aJaHUM U B Mpoliecce
HCCJICIOBATCIBCKOM
IeATESIFHOCTH
Hay4YHO-IIOIIYJIAPHYIO
JUTEpaTypy XUMHYECKOTO
COAEpIKaHUs, CIPABOYHbBIE
MaTepHallbl, peCypChl
HNurepnera

Tema 2.
DJIEKTPOJIUTHYCCKAS
JUCCOLUAIIUS.
XuMu4ecKHe peakiuu B

pacTBopax
(8 )

Teopust PIEKTPOIUTUUECKOM
JUCCOLUALIUU. DIJIEKTPOJIUTHI U
HeRJIEKTPOoIuThl. KaTHOHBI, aHMOHBI.
MexaHu3M Aucco- MUalluyi BEIIECTB
C pa3IUYHBIMHU BUJIAMU
XUMHYECKOH cBsA3H . CTeneHb
nucconuanuu. CunbHbIE U ciaaldbie
3JIEKTPOJIUTHI .

PackprIBaTh CMBICI U3yYaeMBbIX
MMOHSITUN, a TAK)KE CMBICI
TEOPHUH DIIEKTPOJIUTUUECKON
JTUCCOILAIINH.

OOBSICHATH TIPUYUHBI
3JIEKTPOIIPOBOIHOCTH BOJHBIX
pacTBOpPOB.

CocTaBisiTh ypaBHEHUS
JIUCCOIAIINN KUCIIOT,
meJIoYeH U CoJiei, TOJIHBIC

IIpumepHBbIe TEMBI,
packpsbiBaloIue
JAAHHBIN pa3aeJa
NporpaMmali,
H KOJIUY€eCTBO 4aCOB,
OTBOAMMOE HA UX
u3y4yeHue

OcHOBHOE coaeprkaHnue

OcHOBHBIE BHIBI
JeATeJLHOCTH
o0yJyarmuxcs

Peakiiuu monnoro oobmeHa,
yCIOBUs uUXHOpoTekaHus MloHHbIe
YpPaBHEHUS pEeaKIUu.
XHUMHUYECKHE CBOMCTBA KHUCIIOT,
OCHOBAaHMI U COJIEH B CBETEC
npecTaBiIeHuit 0o
AIICKTPOJIUTHUECKON THUCCOIIHAIINH.
CpenapactBopa. [lonsitue o
TUIPOJIU3E COJIEH.
KauecTBeHHbIE peakiuu Ha
KaTHOHBI A aHUOHBI.

JdleMoHCcTpanuu
DnekTpudeckas IIPOBOJAUMOCTH
PacTBOPOB  BEIIECTB; JIBMXEHUE

HOHOB B DJICKTPUYECKOM MOJIE.
OTIBITHI, WJLTIOCTPUPYIOIITHE
MMPU3HAKU MPOTESKAHUS pEaKIINi
HOHHOTO OOMeHa. OnbITHI O
OIpPEAEIICHUIO CPeabl B pacTBOpax
coJieu (xJiopusa HaTpus,
KapOoHaTa HaTpHsl, XJIOpHIa
IIUHKA).

JlabopaTopHble U NMpaKkTHYeCKHe
padoThbI
JlabopamopHhulii onvim:

W COKpalI€HHbIE HOHHBIC
YpaBHEHUS XUMUYECKUX
peakuuii MFOHHOTO OOMEHa.

[TnanupoBaTh U OCYIIECTBIISATH
Ha MPaKTHKE XUMHUYECKUE
SKCIEPUMEHTHI, TPOBOAUTH
HaOII0IeHMS, e€J1aTh BHIBOABI
O pe3yjabTaTaM 3KCHEPUMEH
Ta.

CrnenoBaTh NpaBUiIaM
Oe3omnacHoOil paboThHI B
mabopaTopum MpU UCTIOIH30-
BaHUM XUMHYECKOU MOCYJBI U
o0opynoBaHUs.

[Tpou3BOIUTH BBIYHUCIICHUS IO
XUMHUYECKUM YPaBHCHUSIM.

BricTpauBaTth pa3BépHyTHIE
MMMUCHhMEHHBIC U YCTHBIC
OTBETHI C OINOPOI Ha
nH(OPMAIHUIO U3 YYeOHHUKA U
CIIPaBOYHBIX MaTEepUAJIOB,
rpPaMOTHO MCHOJb30BaTh
U3YyUYCHHBIH MOHATUWHBIN
armapaTrKypca XuMHU.

Hcnonb3oBars npu




HOHHOTO OOMEHa B
AIICKTPOJIUTOB:

Peakuun
pacTBopax
cynbdara meau(ll)

BBITIOJIHCHHUHA y‘-Ie6HBIX
3aJJaHUuM U B IIPOILECCEe
HCCJIeI0BaTEIIHLCKOM
JOeATEeIFHOCTU

U mEnoyn, KapOoHaTa HaTpUs U
COJISI- HOM KHUCJIOTHI, peaKIus
HEUTpanu3almu MexX1y
TUAPOKCHIOM KaJIUsl U COJITHOU
KHUCJIOTOM

Ilpakmuueckas paboma.:

Ne 1. Pemrenue a3kcriepuMeHTaIbHBIX
3aJ1a4 1o TeMe.

Boviuucnenusn

— 10 YPAaBHEHHUSAM XUMHYECKUX
peaknuii

Hay4YHO-IIOIIYJIAPHYIO
JIUTEpaTypy XUMHUUYECKOTO
COAEpIKaHUs, CIPABOYHbBIE
MaTepUaibl, PECYpPCHI
HNurepnera

Pasnea 2. Hemerasibl M MX COCAMHEHU

s1 (24 q)

Tema 3. O0mIan
XapaKTepUCTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsi.
TI'aorennl

(49)

OO011ast XapaKTepUCTUKA TaJIOTCHOB.
Oco0eHHOCTH CTPOEHUSI aTOMOB
ATUX JIEMEHTOB, XapaKTEepHbIE JIs
HUX CTeNeHU okuciaeHus. CtpoeHnue
U GU3NYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — I'aJION€HOB.
XHUMHYECKHE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJIEHCTBHE C
MeTalJlaMH, HEMETaJlJIAMU,
1ieja04aMHu). XJIOpOBOAOPO/I.
CossiHasA KUCII0Ta, XUMUYECKUE
CBOMCTBA, MOJIyYE€HUE,
npumeHenue. KauectBeHHbIe
pEaKIMM Ha TaJOT€HUA-UOHBI.
JlelicTBue Xj0pa U XJIOPOBOAOpOaa
Ha OpraHu3M 4yesioBeka. BakHeinime
XJIOPUIBI U UX HAXOXJECHUE B
MpUpoJeE.

JleMmoHcTpauuu

Buneomarepuainsl: rajgoreHsl u

WX COETUHEHUS.

OGpa31pbl XJIOPHUIOB .

OOBsICHIATH O01IIHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
HEMETaJIJIOB U UX
COE€IMHEHUH B Mpeaesax
MaJIbIX TIEPUOJOB U TIIABHBIX
noarpynn Ilepuoanueckon
CHUCTEMBI XUMHYECKUX
B3JIEMEHTOBC Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepuzoBaTh (PU3NIESCKUE
U XMMHWYECKHE CBOMCTBA
OPOCTHIX BELIECTB IaJIOT€HOB
(Ha mpuMepe xJiopa) u
CJIOKHBIX BEIIECTB
(xmopoBogOpOaa, XJIOpHUIA
HATpUs), CIIOCOOBI UX
MOJIYYE€HHU s, TPUMEHECHUE U
3HAUYE€HUE B MPUPOJIE U
’)KU3HU YEJIOBEKa.

OnpenensTe rajJloreHu/1-uOHbI
BpacTBoOpE.

ITnmaaupoBaTh U OCYIIECTBIISITH
Ha OPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOJIUTH
HaOJIIOJICHU S, JICJIaTh BHIBOIBI
O pe3yJibTaTaM
SKCIIEPUMEHTA .

IIpumepHBbIe TEMBI,
packpbiBaloIIue
JAHHBbIA pa3aeJa
NporpaMmsl,
U KOJIMYeCTBO YaCOB,

OcHOBHOe coaepsKaHue

OcHOBHBIE BHALI
JeATeJJLHOCTH
o0y4yaImuxcs




OTBOJAMMO€C HA UX

u3yuyeHue
JlaGopaTopHble U MpaKTHYeCKHe CnenoBath npaBuiIaM
padoThI Oe3omacHoOM paboThI B
Jlabopamopuwiii onvim: nabopaTopun npu
PacnosHaBanue XJ10pUa-HOHOB HCIOJb30BaHUU XMMHYECKOU
Ilpakxmuueckas paboma: IOCYJIbl 1 000pYy1OBaHUSA
Ne 2. TlonyueHue constHOM KUCIOTHI, | BpicTpanBaTh pa3BEpHYTHIC
n3y4yeHue e€ CBOMCTB. IMHCbMEHHBIE U YCTHBIC
Boiuucienusi OTBETHI C ONOPOH Ha
— 110 YPaBHEHUSIM XUMHUYECKUX uHpOpMALHIO N3 yueOHHKa 1
PeaKIMii, eciTH ONMH U3 CIIpaBOYHBIX MAaTEPUAJIOB,
peareHToB J1aH B U30BITKE; I'PaMOTHO MCTIOJIB30BATE.
— 00BEMOB ra30B 10 YPAaBHEHUIO H3YyYCHHBIN HOHATUUHBIN
peakIMM Ha OCHOBE 3aKOHA alaparkypea XuMHuH.
00BEMHBIX OTHOIIICHUH Ta30B Vcnons3osars npu
BBIIIOJIHEHUU YyUEOHBIX
3aJJaHUN U B TIIpoliecce
HCCJICIOBATEIbCKOMN
JIeSITEeJIbHOCTU
Hay4YHO-IIOMYJISIPHY IO
JIUTEPATYPY XUMHUUECKOTO
coJiep>KaHHUsl, CHpaBOYHbIE
MaTepuaibl, PECypChl
NuTepHera
Tema 4. O6mas | OOmias xapakTepUCTUKa 3JIEMEHTOB  [OOBSCHATH Oo0LIMe
XapaKTepUCTHKA VIA-rpynmnsl. OcobeHHocTH 3aKOHOMEPHOCTH B
XHMHYECKHX  JJIeMEH- | CTPOCHHS aTOMOB ATHX 2JIEMEHTOB,  |U3MEHEHUM CBOMCTB
TOB VIA-rpynnsl. | XapakTepHbIE JUISI HUX CTEIEHU rineMeHTOB VIA-rpynnsl u ux

Cepa un eé coeqHeHus
(59)

okucienus. CtpoeHneu GpuznIecKue
CBOMCTBA MPOCTHIX BEIIECTB —
KHCJI0pPOJia U CEPHL.

AJIOTpOIIHBIE MoauuKaIuu
KHACIOpOoJa U cepbl. XHMHYECKHE
CBOMCTBA CEpHI. CepoBojaopon,

cTpoeHue, GU3nIecKue

COCIUHECHUM C y4ETOM
CTPOEHUSI UX aTOMOB.
XapaKkTepHu3oBaThb
(puznueckue u
XUMHYECKHE CBOWCTBA
[IPOCTOTO BEILIECTBA CEPbI
1 €€ COCAIUHECHUN
(cepoBOsIOpPOIa, OKCHUIOB
CEpbl, CEpHOM KUCJIOTHI,

cynb(}aToB), CrIOCOOBI UX




U XUMHYECKHe cBOMCTBA. OKCUIBI
CephIKaK MNpe/ICTaBUTEIN
KHUCJIOTHBIX OKCHA0B. CepHast
KHUCJI0Ta, GU3NUECKUE

U XUMHUYECKHE CBOMCTBaA (001Ime
Kak MpeacTaBUTENs Kilacca KHUCIIOT
U crienuduIecKre), IpUMEHEHHE.
XuMHUYECKHUE peaKIiu, JIe)KaIllue B
OCHOBE NPOMBIIIIICHHOT'O cIocoda
HOJIy4Y€HUS CEpHON KHUCIIOTHI.
AmnmapaTsl 1 IPOTEKAIOIIUE B HUX
npoliecchl (Ha mpuMepe
HPON3BOJICTBA CEPHOI KHUCIIOTHI).
Conu cepHOU KUCIOTHI,
KauyeCTBEHHasl peaklus Ha
cyibdaT-uoH.

Haxoxxnenue cepbl 1 €€ COeIMHEHU I
B Mpupoae. XUMHUUECKOE
3arpsA3HEHUE OKPYKAIOLIEH Cpeibl
COEIUHEHUSIMU Cepbl (KUCITIOTHbBIE
JIOKU, 3arpsI3BHEHUEBO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0
MPEIOTBPAILIEHUS.

JdeMoHcTpanuu

Komnekuuu (BumeoMarepuabl):

cepa U €€ COeIMHEHUS.

OOyrinuBaHue caxapa noj AercTBUEM
KOHILICHTPUPOBAHHOMN CEpHOU
KHUCJIOTBHI.

JlabopaTopHble H NPAKTHYECKHE
padoTbI

Jlabopamopnvie  onvimol:
OO6Hapy>keHue cyiabdaT-uoOHOB.
BzaumoneiictBue pazbaBieHHO
CEPHOM KUCIOTHI C [IUHKOM .

IIOJIYYCHHA, NNPUMCHCHHUC U
3HA4YCHHUC B IIpHUpOAC n
KHM3HH 9CJIIOBCKA.

Ornpenensirb HaJln4ne
cynb(aT-uOHOB B PACTBOPE.
OOBsCHITH CYILIHOCTH

DKOJIOTHYECKHUX  MIpooiem,
CBSI3aHHBIX C MEepepadOTKOM
COCIMHEHUM CEpBbl.

I[InanupoBaTh U OCYIIECTBISITHh
Ha OPAKTHUKE XUMHUYECKUE
AKCIICPUMEHTHI, TPOBOIUTH
HaOIIOAEHUS, AeJ1aTh BHIBOABI
o pe3yJibTaTaM
DKCIIEPUMEHTA.

CrnemoBaTh MpaBUjIaM
0e3o01macHoi padoTHI B
JJabopaToOpUu IIPH UCIIOJIB30-
BaHUHM XUMHYCCKOU TTOCYIBI U
000pynOBaHMUSA.

I[Tpou3BOAUTH BBIYMCICHUS T10
XUMHYECKHUM YPABHECHUSIM.

Hcnonws3oBars 1ipu
BBITIOJITHEHUH YUEOHBIX
3aJITaHUI TeKCThI yueOHUKA,
CIIpaBOYHBIC MaTepUAIbI
(ITepuoanyueckyro cucTeMy
XUMHYECKHUX 31eMeHToB (. 1
Menneneena, TaOIUILY
pacTBOpPU-MOCTH KHUCIOT,
OCHOBaHHH U COJICH
B BOJIE, DJIEKTPOXUMHUYECKUI
pAAHANPSKEHUH METAJIJIOB).

Hcnons3oBath npu
BBIITOJTHCHUH YISOHBIX
3aJJaHUU U B IIpoliecce
HCCJISIOBATCILCKOM
AESATEJIbHOCTU HAYYHO-TIONY-
JISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIeP>KAHUS,
CIIPaBOYHBIC MAaTECPUAIIBI,
pecypcbl MHTEepHEeTa

IIpumepHBbIe TEMBI,
packpsbIBaloIue
JAHHBIN pa3aeJa
NMporpaMmal,
M KOJIHYECTBO 4aCOB,
OTBOJIMMOE HA UX
H3y4yeHue

OcHOBHOeE coaep:xaHue

OcCHOBHBIE€ BHIBI
JeATeJbLHOCTH
o0yJyamuxcs

Boviuucnenus

— 10 YPABHEHUSIM XUMHYECKUX
peaKkmii;

— MAaccOBOM JI0OJIN BBIXOJa

OpOAYKTapEaKIuU




Tema 5. O0mas
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEeHTOB
VA-rpynnsl. A30T,
docdop u ux
coennuenus (7 4)

OO0u1ast xapaKTepUCTUKA JIEMEHTOB
VA-rpynnsl. OcobeHHOCTH
CTPOCHHSI AaTOMOB ATUX DJIEMEHTOB,
XapaKTEepHBIE IJIs1 HUX CTEICHU
OKHCJICHUS.

A3oT, pacnpocTpaHE€HHE B IPUPOJE,
(uznyeckue 1 XMMHUYECKHUE CBOMCTBA.
Kpyrosopot azora B ipupoze.
AmMmuak, ero Gpu3nYecKue u
XMMHYECKHE CBOUCTBA, NOJIyUYCHUE
u npuMeHeHue. Coau aMMOHUS,

ux puzudeckue

¥ XUMHYECKHE CBOMCTBA,
npumeHeHue KauecrBenHast

peakuusi Ha MOHBI aMMOHHUS.
A30THas KUCIIOTa, €€ pu3ndecKue
1 XUMHUYECKHE CBOMCTBA (0OIIHe Kak
MpeJICTaBUTEIIS KJ1acca KUCIOT U
cnenuduyeckue). Micnonp3oBanue
HUTPATOB U COJICH aMMOHUS B
KauyeCTBE MUHEPAIbHBIX yAOOPCHUH .

OOBsicHATH O0OIIIHE
3aKOHOMEPHOCTH B
W3MEHCHHUU CBOMCTB
nJ1eMeHTOB VA-Irpyniibl U UX
COCIUHCHHUHU C YIETOM
CTPOCHUS UX aTOMOB.

XapakTepHu3oBaTh (pu3nvecKue
U XUMHWYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB a30Ta U
docdhopa 1 ux coemuHEeHU M
(ammmaka, cojieit aMMOHMS,
a30THOW KHUCJIOTHI, HUTPATOB,
okcuaa pochopa(V) u
bocdhopHOI KUCTOTHI,
dpocdartoB), crrocoObr X
MOJTY4YCHUSsI, IPUMEHCHUE U
3HA4YCHUE B IPUPO/JIC
Y J)KU3HHU YEJIOBEKA.

OmnpenensiTb MOHBI AMMOHUS U
¢docdaT-noHBI B pacTBOpE.

OOBSCHATH CYIITHOCTh
AKOJOTHYECKUX ITPOOIIEM,
CBSI3aHHBIX C HAXOXJICHUEM
coeMHeHuM a3zoTta u gocdopa
B OKPY’KaKOIIEN Ccpele .

XUMHYECKOe 3arpsi3HEHHE
OKpY>Karo- €U Cpeibl
COEJIMHEHUSIMU a30Ta (KHUCJIOTHBIE
JIOKIW, 3arpsi3HEHHUE BO3/IyXa,
MTOYBBI M BOJOEMOB).

docdop, anmoTponHbIE

Mo udukanuu gocdopa,
(pusmueckue u xuMHUIECKHe
CBOMCTBA.

Oxcun ¢pocdopa(V) u pochopuas
KHCJIOTa, (PU3NUECKUEe U
XHUMHUYECKHE CBOMCTBA, TTOJTyUYCHHUE.
KauectBeHHas peakiys Ha
dbocdar-nonsbI.

Hcnonb3zoBanue ¢ocdaros B
KauyeCTBE MUHEPAJIbHBIX YIOOpEHUIA.
3arpsi3HEeHUE MPUPOIHBIX BOJOEMOB
dbocdaramu.

JdeMoHCTpanuu

Konnexkuuu: dhochop n nx
coenuHeHus. Bzaumonencraue
KOHIIEHTPUPOBAHHOMN a30THOM
KHUCJIOTHI C MEIbIO.

JlabopaTopHble U NMpaKkTHYeCKHe
padoThbI

Jlabopamopnwsle onvimoi.

1. B3aumoneiicTBue coJieit
aMMOHMS C IIET0YBIO.

IInanupoBaTh U OCYILIECTBIISATH
Ha IPaKTUKE XUMUYECKHUE
SKCIIEPUMEHTHI, IPOBOIUTH
HaOII0AEHUS, 1€J1aTh BHIBOIbI
o pe3yjabTaram
AKCIICPUMEHTA.

CnenoBaTh npaBujiaM
6e3onacHoOM paboOTHI B
1abopaTOpUU MPU UCTIONIH30-
BaHUN XUMHYECKOUN TTOCYJIbI U
000pynOBaHMUS.

I[Tpou3BOAUTE BHIYMCICHUS T10
XUMHUYECKHUM YPaBHEHUSIM

HWcnonws3oBare nipu
BBITIOJITHEHUH YUSOHBIX
3aJITaHUI TeKCThI yueOHUKA,
CIIpaBOYHBIE MAaTEpPHUAIIBI
(mepruoINYECKYIO CUCTEMY
XUMHYECKUX deMeHToB . .
Menneneena, TaOIUILY
pacTBOPU-MOCTH KHUCIOT,
OCHOBaHMH U COJICH B BOJC,
IIEKTPOXUMUYECKUN PsIJL
HaIPsDKEHUU METaJIIIOB).

Hcnons3oBars nipu
BBITTOJTHEHUH YYEOHBIX
3aJaHUU U B Ipolecce
HCCJIEIOBATEILCKOM
OCATCIbHOCTU




2. O3HaKOMJIEHHE C O0Opa3aMu
a30THBIX U POCHOPHBIX YIOOPECHUM.
Ilpaxmuueckas paboma:

Ne 3. INonmydyenue ammuaka,
U3Y4YEHHE Er0 CBOMCTB.

Buviuucnenun
— MO YPaBHEHHUSIM XUMUUYECKUX
peaknuit

Hay4YHO-IIOIIYJIAPHYIO
JIUTEpaTypy XUMHUUYECKOTO
COAEpIKaHUs, CIPABOYHbBIE
MaTepUaibl, PECYpPCHI
HNurepnera

IIpumepHBIE TEMBI,
pacKkpbIBaLIne
JTAHHBIA pa3aeJa

NporpaMmail,
M KOJIM4YECTBO 4YaCOB,
OTBOJAMMOE HA UX
H3y4YeHHue

OcHOBHOE coaepkaHue

OcHOBHBIE BHADLI
JeATEJLHOCTH
00yUYaroIuXCcs

Tema 6. O0masn
XapaKTepUCTHKA
XHMHYECKHUX JIEMEeH-
TOB |VA-rpynnsi.
Yriaepoa u KpeMHHH U
HX COeITHHEHUSA

(8 1)

Yraepona, aluIOTpONHBIE

Mo Iu(pUKALIMU, paCIIPOCTPAHEHUE
B IpUpoJie, PU3NUECcKUe 1
XUMHYECKHE CBOUCTBA.
Ancopb6uusi. Kpyrosoport

yIJIEpOJiaB MIPUPOJIE

Okcuapl yriepojaa, ux pusndyeckue
U XUMHUYECKHE CBOMCTBA, UX
JICHiCTBHME HA KUBbIE OPTaHU3MBI,
OJIy4YEHHUE

U TIpUMEHEHHE. DKOJIOTHYECKHUEe
Mpo0JIeMbl, CBSI3aHHBIE C OKCUJIOM
yriepoaa(lV); runoresa
rI100aIbHOTO MOTEIUICHUsI KIMMAaTa;
MapHUKOBBIN 3(PPeKT.

YrospHast KUCJIOTa U €€ COJIU, UX
(pyu3nueckue nu XuMHUIECKHUE
CBOMCTBA, IIOJIy4YE€HUE U
npumeHenre. KauectBeHHast peakiuys
Ha KapOOHaT-HOHBL.
Hcnonp3zoBanne kapOOHATOB B

ObITY, MEIHUIINHE,
MIPOMBIIIJICHHOCTH, CENbCKOM
XO3SUCTBE.

ITepBoHavyanbHBIC NOHITHSA 00
OpPraHUYCCKHUX BEIIECTBAX KakK O
COCIMHCHUSIX yTIIepoia:
OCOOEHHOCTH COCTaBa U CTPOCHHUSI.
I[ToHssTHE O OMOJIOTHYECKH BAXKHBIX
BEIIIECTBaX: XKUpax, OeKax,

OOBsACHATH O0IIHE
3aKOHOMEPHOCTH B
U3MEHEHHUH CBOMCTB
asieMeHTOB |V A-rpynnsl u
UX COCOIUHEHUM C YUYETOM
CTPOEHMS X AaTOMOB.

Xapaktepu3oBaTh (PU3UIESCKUEC
U XUMHUYECKHE CBOMCTBA
MPOCTHIX BELIECTB yriepoaa
U KPEMHHUS U UX COETUHEHUN
(oxcunoB yraepoja,
YTOJIbHOW KHCJIOTHI,
KapOOHaTOB, OKCHUAA
KpPE€MHUsI, KPEMHHUEBOU
KHMCJIO-Thl, CHIUKATOB),
CIIOCOOBI UX TOJTYyUYECHUS,
NPUMEHEHHE U 3HAUCHHUE B
OPUPOJIE U KU3HU UeJIOBEKa.

Omnpenenste kapOoOHAT- U
CHJIMKAT-HMOHBI B PacTBOPE.

OOBACHATH CYILIHOCTH
AKOJIOTUYECKUX TPOOJIeM,
CBSI3aHHBIX C HaXOXXJICHUEM
YTJIEKUCIIOTO ras3a B
OKpY>Karolleu cpele.

NnnroctpupoBaTh B3aUMOCBSI3b
HEOPraHUYECKUX COECAUHEHUN
yrJIepoJa ¥ OpraHuYECKUX
BEILIECTB.

IInannpoBaTh U OCYIIECTBIISATH
Ha IIPAaKTUKE XUMHYECKHE
DKCIIEPUMEHTBI,




IMPOBOJAUTH HAOITIOACHUS,
JIeJIaTh BBIBOJIBI 10
pe3yabTaraM 3KCIICPUMEHTA.
CrnenoBath NpaBHIaM
Oe3onacHoU paboOTHI B
1abopaToOpUM MPHU UCIIOIB30-
BaHUHM XUMHYECKOU TTOCYJBI U
o0opyoBaHwUsI.
Hcnons3oBars nipu

yriieBomax. MaTepuaibHOE €UHCTBO
OPTraHUYECKUX U HEOPTaHUIECKUX
COEUHEHU.

Kpemnuii, ero ¢pusnueckue u
XUMHUYECKHE CBOWCTBA, IMOJTYUYCHUES
U IPUMEHCHHE B DJICKTPOHUKE
CoenuHeHUsI KPEMHUSI B TIPUPOJIC
OO6mmme npeacTaBiaeHUs: 00 OKCHIE
kpemuusi(1V) u KpeMHHEBOIT KUCIIOTE.

CuimkaTtel, UX HUCHOJb30BaHHUE B
OBITY, MEIUIIUHE, TTIPOMBIIIIIICHHOCTH.
Baxneiue cTpouTeIbHbIE
MaTepHaibl: KepaMHUKa, CTEKJIO,
HEMEHT, OETOH, KEIE300ETOH.
ITpo6Gaemsr Ge3ormacHOTO
WCITOJIb30BaHUS CTPOUTEIILHBIX MaTe-
pHUaioB B MOBCEIHEBHOM KU3HH.

JdemoHcTpanuun

Mojenn KpUCTaIUIMYECKAX PEHIETOK
arMasa, rpadura, MOJIEKYJIbI
pynaepena.

AnicopO11usi pacTBOPEHHBIX BELIECTB
aKTUBUPOBaHHBIM yTiiéM. [IpoTrBoras.
Buaeomarepuainsl: cuMKaTHas
MTPOMBIIIJIEHHOCTb.

Moaenyu MoJIeKyJl OpraHHYeCKHX
BEILIECTB.

JlabopaTopHble U NPaKTH4YEeCKHE
padoThI

Jlabopamopnuwiii onvim.:
KauecTtBeHHas peaknus Ha
KapOOHAaT-HOH .

BBIIIOJIHEHUH yUEOHBIX
3aJaHUN TEKCThI y4eOHHKa,
CIIPAaBOYHBIE MAaTEpPHUAIIbI
(ITepuoanyueckyro cucTemMy
XUMHUYECKUX 3j1eMeHTOB . .
Menneneena, TaOIUILY
pacTBOpPU-MOCTH KHUCJIOT,
OCHOBAHHM M COJIeH B BOJIC,
3IEKTPOXUMHUYECKUU P
HaIpsHKEHUH METajIoB).

HMcnons3oBaTh IIpu

BBIITOJTHCHU N y‘~I€6HI)IX
3aJaHUM U B Ipoliecce
HCCJICIOBATCIHCKOM
OeATECIbHOCTH
Hay4YHO-IIOIIYJIIPHYIO
JUTEPATypPy XUMHUUYECKOTO
COAEpIKaHUsl, CHPABOYHbBIE
MaTepHalbl, peCypChbl
HNuTepnera

IIpumepHbIe
TEMBbI,
packpsbiBaloIue
JTAHHBbIA pa3aeJt
NporpaMmal,

U KOJINYECTBO
4aC0B, OTBOAUMOE
Ha UX U3YICHHUC

OcHOBHOe cojiepKaHHue

OcCHOBHbBIE BH/BI
JEATEJILHOCTH
00yUYaroIuXxcs

Ilpaxmuueckue pabomuwi:

Ne 4. ITony4deHue yriekucioro rasa.
KauecTBeHnHas peaknus Ha
KapOOHaT-UOH.

Ne 5. Penitenue 3KCcriepuMEHTTbHBIX
3ana4 no reMe «Hemeraruibm.

Boviuucnenus

— I10 YPaBHEHUSIM XUMHUUYECKUX
peakuii, €CiIu OJIUH U3 PEarcHTOB
JIaH B BUJI€ BOJHOTO pacTBOpa C
HU3BECTHON MaCCOBOM JOJIEH




Paznen 3. Mertasuibl u ux coeaunenusi (20 u)

Tema 7. O0mue
CBOICTBAa METAJLJIOB
(449)

OOmas xapakTepuCTUKA
XUMHYECKUX DIJIEMECHTOB —
METAaJIJIOB Ha OCHOBAaHHUHU UX
nosiokeHust B Ilepuoanyueckoit
CHCTEME XUMUYCCKHUX 3JICMCHTOB

J1. 1. MeHnpeneeBa U CTpOEHUS] aTOMOB.
Ctpoenue metaiuioB. Metaunueckas
CBA3b U METAJUIMYECKash KpUCTaJLInye-
cKasi pemeérka. OJIEKTPOXUMHYECKUHN
psL HATIPSPKEHUH METasljIoB.
duznyeckrne 1 XUMHYECKHE CBOMICTBA
MetauioB. O01Me crnocoObl MOTy4YEHUs
METAaIJIOB .

PackpriBaTh cMBbICHT
U3y4YaeMbIX IIOHITHH U
OPUMEHSITh 3TU TTOHSITUS
Opy ONMCAHUHU CBOMCTB
BEIIIECTB U UX
npeBpanicHum.

OOBACHATH OOIIHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB
3JI€EMEHTOB-METAJLUIOB U UX
COCOUHEHUM C YUYETOM CTpOE-
HHUS UX aTOMOB.

XapakTepHu30oBaTh CTPOCHUE
METaJJIOB, O0IIIHE
(usuyeckre u XuMHUYIECKHUE
CBOMCTBA METAJLJIOB .

[TonsTHE O KOPPO3UU METAIIIOB U
OCHOBHBIE CIIOCOOEBI 3allUTHI OT
koppo3uu. CriiaBsl (CcTajlb, YyTYH,
JIIOpaJIOMUHUM, OpOoH3a), UX
MpUMEHEHHE B OBITY U
HpOMBIHI.]'IeHHOCTI/I.

JdeMoHcTpanuu

O3nHakomJiieHHe ¢ oOpa3lamMu
METaJJIOB M CILJIaBOB, UX
(¢puznueckumu cpoiicteamu Moaenu
KPHUCTAJUIMUYECKUX PEIIETOK
METaJIOB.

JlabopaTopHble U NMPaAKTUYECKHUE
padoThbI

Jlabopamopuwie onvimui.
O3nakomiieHHe ¢ oOpa3uaMu
CIUIABOB METAJJIOB.

3aBHCHUMOCTb CKOPOCTH pE€aKLIUH
MeTaJula ¢ KUCJIIOTOM OT IPUPOBI
MeTania.

Boiuucnenus

— 10 YpaBHEHUSIM XUMHUYECKUX
peaxkiii, €CiIu OJIUH U3 PEarceHTOB
COJICP>KUTITPUMECH

BI/II[COMaTCpI/IaJ'IBIZ KOppo3usds MCTAJIJIOB.

XapakTepuzoBaTh 00IIHE
CIOCOOBITTOTYYCHHS METAJIJIOB.

CrnenoBaTh NpaBujiaM
6e301acHoi paboThl B
JabopaTopUu MPHU UCTIOTB30-
BaHUM XUMHYECKOU IMOCYJIbl U
o0opyioBaHUSI.

ITpou3BOAUTH BBIUMCIEHUS T10
XUMUYECKUM YPaBHCHHUSIM.

HUcnonws30Barh nipu
BBITTOJTHEHUH YYEOHBIX
3aJlTaHUH TEKCTHl yUeOHUKa,
CIIPaBOYHBIC MaTECPHUAIIBI
(Ilepuoanyueckyro cuctemy
XUMHUYECKUX 3y1eMeHToB /], 1.
Menneneena, TabIUILy
PacTBOPU MOCTH KHUCJIOT,
OCHOBAHHI U coJiell B BOJIE,
AIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUH METAJIOB).

Hcnons3oBars nipu
BBITIOJIHEHUH yUEOHBIX
3aJaHUU U B Ipolecce
HCCJIEIOBATEILCKOM
AESATEIIbHOCTHU
Hay4YHO-TIOMYJISIPHY IO
JIUTEpaTypy XUMUUYECKOTO
COoJZiep>KaHUsl, CIPaBOYHBIE
MaTepUalbl, pECypChl




HNurepuera

Tema 8. Baxxuenmue
METAJLJIBI U MX

[Menounbie Metaiuibl. [TonoxxeHue B
[leproanueckoi cucTeMe XMMHUUYECKHX

6 O0BICHATH 00IIIUE
3aKOHOMEPHOCTH B

COeIMHEHHUA anemeHToB /. 1. Menneneesa, ctpoeHue HU3MEHEHUHU CBOMCTB
(16 ) aromoB. Haxoxnenue B npupone . 3JIEMEHTOB-METAJIIOB B
rpyrmnax U uX COeJIMHEHUU C
Y4E€TOM CTPOCHHUSI UX aTOMOB .
IIpumepHbIe
Con o OcHOBHOe coJepkaHue Ocnopusle BrHLI
PaCcKpbIBAKOIIHEC acp eATeILHOCTH
AaHHBIN pa3jae 00y YAIO X CSI
NnporpaMmai,
U KOJINYeCTBO
4acoB, OTBOJAMMOE
HA MX U3y4YeHHue
duznyuecknue U XUMHUUYECKHE CBOMCTBA | XapaKTepU30BaTh

(Ha mpumMmepe HaATpUs U Kajaus).
Okcuaibl U TUAPOKCHUABI HATPUS U
Kanus. [IpuMeHeHne menoYHbIX
METAaJJIOB U UX COCIUHECHUM.
[IlenoyHO3eMeNbHBIE MeETalIbI
MAarHvi U KaJlblIMi, CTPOEHUE aTOMOB.
ITonoxenue B Ilepunonnueckon
CHUCTEME XUMHYECKHX IJIEMEHTOB /I.
. Meuneneena.

Haxoxnenue B nipupoe.
duznyeckrue UXUMHYECKHE CBOMCTBA.
Baknaelimue coeanHeHNUS KaabIIusa
(okcua, THAPOKCHII, COJIH).
JKEcTkocTh BOJBI M CITIOCOOBICE
YCTpaHEHHUSI.

Amromunuii. Ilonoskenne B
[Tepuoanueckoit cucreme
XUMHUYECKUX 35ieMmeHToB J[. 1.
MeHnneneeBa, CTpOEHHUE aTOMa.

Haxoxnaenue B npupoae. dusnueckue
UXUMHYECKHE CBOWCTBA. AMpoTEepHBIE

CBOMCTBA OKCHJIAa U TUAPOKCHUAA.
Kemnezo. Ilonoxxenue B
[epuoauueckoii cucteMe XUMUYECKHUX
3JIECMCHTOB

J. . Menneneesa, CTpoeHHE aTOMa.
Haxoxpaenue B npupose. Puzndeckue

(puznyeckrne u XuMHUYECKHE
CBOMCTBA NPOCTHIX BEUIECTB
METAJIJIOB ¥ UX COSIMHECHUM
(OKCHZIOB, THJIPOKCHUJIOB,
COJIei), CIIOCOOBI X
MOJIyY€HHUsI, HPUMEHEHUE U
3Ha4YCHHUE B MPUPOJIC U
J’KU3HH YEeJIOBEKa.

Pacmmo3znaBaThk ¢ TOMONILIO
KaueCTBEHHBIX peaKiInii
WOHBI METAJUIOB (MarHusi,
aJIFOMHUHUS, IIUHKA, JKeJies3a,
Mean).

I[1nanupoBaTh U OCYIIECTBIISITHh
Ha MPaKTHKE XUMHUYECCKUE
9KCIEPUMEHTHI, IPOBOAUTH
HaOII0EHMS, 1e€J1aTh BHIBOAbBI
o pe3yiabTaram

AKCIIEPUMECHTA.
CnenoBatb MpaBUIaM
Oe3ormacHoM paboThI B
nabopaTopuu npu
HCTIOJb30BaHUHA  XHUMHYSCKOMN

MOCYyAbl U 000PYOBAHMUS.
[Ipon3BOANTH BBIYMCIICHUS IO
XUMUYECKHUM yPaBHECHUSIM.
BricTpanBaTh pa3BEpHYTHIE
IMMCbMEHHBIC U YCTHBIC
OTBETHI C OIMOPOI Ha
nH(OPMAIHIO U3 YYeOHHUKA U
COPABOYHBIX MAaTEPHAIIOB,




rpaMOTHO MCHOJb30BaTh
U3YyUYCHHBIA NOHATUUHBIA
arnraparKypca XuMHU .

W XUMHYECKHe cBoucTBa. OKCHIBI,
ruapoKcHbl U coim kenesa(ll) u
xenesa(lll).

JleMmoHCcTpanuu

B3aumoneiicTBrue HaTpus ¢ BOJOU.
OxpammBaHue IUIaMEHH HOHAMU
HaTpHUs U KaJIus

OxpammBaHue IIaMEHH HOHAMU
KaJIbLIUs.

B3aumogeiicTBue okcuaa KajablLus C
BOJIOM.

Buneomarepuansl: ropeHUE Kelle3a B
KHCJIOPOJIE U XJIOpE.

JlabopaTopHble M MpaKTHUYeCKHe
pabotbl/labopamoprvie  onbimwi.
O3nakomJiieHHE ¢ oOpa3namMu
AJIFOMHUHHUS U €70 CIIJIABOB.
AmMddoTepHble cBOMCTBA THAPOKCHUIA
AIFOMMHMUSA.

KauecTBeHHble peakiuu Ha MOHBI
JKenesa.

Ilpakmuueckue pabomui:

Ne 6. XKécTtkocTh BOJABI U METOIBI €&
YCTpaHEHHUS.

Ne 7. Pemienne skcnepuMeHTAIbHBIX
3a/1a4 1o teme «MeTanabn.

Boviuucnenusn

—II0 ypaBHeHI/ISIM XUMHNUYCCKHUX
peakuuii, eciau OJIMH U3 pEearcHTOB
JaH B I/136I)ITK6 nJjin CO,ZIGp)KI/IT
OpUMECH;

— MAacCCOBOM JJOJIM BBEIXO1a
OpOJIyKTapeaKIuu

Hcnonws3oBars 1ipu
BBIIIOJIHEHUU yUEOHBIX
3aJaHUU U B IpoLecce
HUCCIE0BATEIbCKOMN
AEATEIBHOCTH
HAYYHO-TIONYJISIPHY IO
JIUTEpATYypPy XUMHUUYECKOTO
COoJIeprKaHUs, CIIPABOYHBIE
MaTepHUaIbl, PECYPCHI
HNuTepHera

IIpuMepHBIE TEMBI,
pacKpbIBalOIMe
AAHHBbIN pa3aeJt

NPOrpamMmbal,

U KOJIMY€eCTBO 4acoB,

OTBOJMMOE HA HX
H3y4YeHHe

OcHOBHOe coepkaHue

OcCHOBHBIC BH/ILI
IeATeIbHOCTH
00yJarouuxcs




Pa3nen 4. Xumusa u okpy:xamwmas cpeaa (3 9)

Tema 9. BeurecrBa u
MaTepH aJIbl B JKU3HHU

YeJI0BeKa
Ry

HoBble maTepuanbl 1 TEXHOJIOTHM.
BemecrBa n marepuansl B
MOBCEAHEBHOM )KU3HU YEJIOBEKA. XHUMUS
U 3I0POBbE.

be3onacHoe ucnonp3oBaHue
BEIIECTBU XMMHUYECKUX PEaKIIUH B
OBITY.

IIpupoaHbIe HCTOYHUKU
YTJ1€BOJIOPOZIOB (YyroJib, HPUPOTHBIN
ra3, He(pThb), MPOTYKTHI UX
nepepadoTKH, UX POJIb

B OBITY U MIPOMBIIILIEHHOCTH.
OCHOBBI 3KOJIOTUYECKOU
I'PaMOTHOCTH. XMMHUYECKOE
3arpsA3HEHUE OKPY Karolleld cpeabl
(mpenenbHO HOIMycTUMAs
KoHHeHTpanus Berects — [1J1K).
Ponp xumuu B penieHunn
PKOJIOTUYECKUX ITPOOIEM

XapakTepHu3oBaTh POJIb XUMHUU
B pa3JIHYHBIX cepax
JIeSITEJIbHOCTH JIIOJEH,
OCHOBHBIC BEIIECTBA U
MaTepualibl, HPUMEHSIEMBbIC B
’KU3HH COBPEMEHHOTO
YyeJoBeKa.

OOBACHATH YCIIOBUS
0€30I1acHOI'0 UCIIOJIb30BaHUsA
BEIIECTB U XUMHUYECKHUX
peakiiii B OBITY.

AHanu3upoBaTh U KPUTHIECKU
OLIEHMBATh UH(POPMAIIHIO O
BJIMSTHUM TIPOMBIIIJICHHOCTH,
CeJIbCKOI'0 XO035IUCTBa,
TpaHCTIOpTa U Ap. HA
COCTOSIHUE OKpY’Karolein
cpensbl

YMeTh OKa3bIBaTh MEPBYIO
MOMOIIb TP XUMHYIECKUX
0’KOrax M OTpaBJICHUSIX.

IIpnanmare yyactue B
o0cy>XJIeHUHn npobiemM
XUMHWYECKON U DKOJIOTHYEC-
CKOH HaIpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3HUIIHIO 10 TpobIeMe U
npeajaratb BO3MOKHBIS
YTHU €€ pELIECHUsI




