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IosicHuTEeIbHAA 3aIIUCKA

Pabowas mporpamma mo xumuu g 8-9 kjmaccoB paspaboraHa Ha  OcHOBe  (henepabHOTrO
rocylapcTBeHHOro  oOpaszoBarenpHoro  crapmapra OOQO,  oOpazoBarensHOi  mporpammel  MKOY
"HoBoypkapaxckas COII" u nmpumepHO# mporpaMMmbl IO XHMHH, a TaKKe Ha OCHOBE aBTOPCKOW y4eOHOI
nporpammsl I'.E. Pyn3uruca.

Ha 6a3e nentpa «Touka pocray obecriednBaeTcsi peanu3anus 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHO-
HAyYHOH W TEXHOJIOTMYECKOH HampaBlIeHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C TpeOOBaHHUIMHU
3aKOHOJATENbCTBA B cdepe oOpazoBaHms M C y4éToM pexoMmeHpammii dexepanbHOro omeparopa ydeOHOTO
npenMera «Xumusy». OOpazoBarenbHas MpPOrpaMMa IO3BOJISIET HMHTEIPUPOBATh pEAU3yeMble  MOJXOJBbI,
CTPYKTYpY H COJepXKaHHUEe MPHU OpraHu3anuu oO0ydeHust XuMuu B 8—9 Kiaccax, BRICTPOCHHOM Ha 0a3e Jr000ro u3
JIOCTYIHBIX yueOHO-meTonnueckux kKomruiekcoB (YMK). HMcmonp3oBanue oGopymoBanus «Todka pocTta» mpu
peannzauuu nanHoi OIl mo3BossieT co3naTh yCIOBUS:

. JUTSI pACITUPEHUS COIEPKAHUS IIIKOJIBHOTO XUMHUYECKOTO 00pa3oBaHus;

. JUTSI TIOBBIIIIEHUS TTIO3HABATENILHONM aKTUBHOCTH 00YYAIOIIUXCSI B €CTECTBEHHO-HAYYHOU 001acTH;

. JUTSI Pa3BUTHUSI IMYHOCTH peOEHKA B TIpoliecce 00yUeHUs XUMUHU, €ro CocoOHOCTEH, (POPMUPOBAHUS
Y YIOBJIETBOPEHUS COITUATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH ;

. JUisi paboOThl ¢ OJapEHHBIMHM IIKOJHBHUKAMU, OPTaHHU3allUd MX Pa3BUTUS B PA3IUYHBIX 00IaCTIX

00pa30BaTeNIbHOM, TBOPUECKOH 1€ATEIHHOCTH.

O0mas xapakrepucTuKa y4eOHOro npeamera « XuMush»

XUMHS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE BIMSHHE Ha BCe 00JacTH
YeJI0BEYECKOr0 CYIIECTBOBAHHUSA, 3a/laja HOBOE BUJEHHE MHUpA, CTajlla HEOTbEMJIEMbIM KOMIIOHEHTOM MHPOBOM
KYJIBTYPHI, H606XOI[I/IMBIM YCJIOBUEM KU3HU O6HICCTBa: 3HAaHHUC XUMHUHU CIYKHUT OCHOBOM JJIsL q)OpMI/IPOBaHI/ISI
MHPOBO33pEHHUS YENOBEKa, €ro MpPEJACTaBICHUH O MaTepualbHOM EAMHCTBE MHUPA; BAXHYIO pOJb HIPAIOT
dbopMupyemble XUMUEH MPeICTaBICHHsS] O B3aUMOIPEBPAILIEHUAX YHEPTHH U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE;
COBPEMEHHAsi XMMUsl HalpaBlieHa Ha pelIeHUe INI0OaTbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPTETUUCCKOH, MUIIIEBON U AKOJIOTHUECKOW O€30IacHOCTH, IPOOJIeM 3/ipaBooXpaHeHus. B ycrmoBmsix
BO3pACTAIOIIETO 3HAYEHHUS XMMHH B JKM3HM OOIIeCTBa CYLIECTBEHHO MOBBICKIACH POJb XUMHYECKOTO
oOpa3oBaHus. B miane conpanuzanuy OHO SBJISETCS OJHUM M3 YCIOBUM (POpMHpPOBaHMS MHTEIJIEKTa JTUYHOCTH U
rapMOHUYHOr0 €€ pa3Butusa. COBpEeMEHHOMY 4YENIOBEKY XMMHUYECKHE 3HAHMSI HEOOXOAMMBI JUIsl MPUOOpETeHHS
OOLIEKYIBTYPHOTO YPOBHS, IMO3BOJIAIOIIETO YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO y4acTBOBAaTh B
MHOTOOOpa3HOM XH3HU OOIIECTBa, A OCO3HAHHMS BAKHOCTH Pa3yMHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
3I0POBBIO JPYruX, K OKpYKamIled NpUPOJHON cpene, [UIsi IPaMOTHOTO TMOBEIEHUS MpPU HCIOIb30BaAHUU
Pa3IMYHBIX MaTepUaAIOB U XUMHUYECKUX BEUIECTB B MOBCEIHEBHOM XU3HU XUMHUYECKOe 00pa3oBaHUE B OCHOBHOM
IIKOJIe sBJsieTcsl 0a30BBIM 10 OTHOILIEHUIO K cHUCTeMe o0Iiero xumuyeckoro oOpazoBanus. [loatomy Ha
COOTBETCTBYIOILIEM €MY YpPOBHE OHO peanu3yeT MPHUCYIIHE OOIIeMYy XMMHUYECKOMY OOpa3oBaHHUIO KIIOYEBBIC
LIEHHOCTH, KOTOPbIE OTPaKal0T TOCYIapCTBEHHbIE, OOIIECTBEHHbIE W HHAWBUIYyalIbHbIE MOTPEOHOCTH. DTUM
OTIpeeNIAeTCsl CYHUIHOCTh OOIIe cTpaTeruud OOyudeHUs, BOCHUTAHHS M Pa3BUTHs, OOYYaroIIMXCS CpeICTBaMU
ydeOHOro mpeamera «Xumus». M3ydenue npeamera: 1) crmocoOCTByeT (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, JOCTHKEHHUIO oOIIeil U (QYyHKIIMOHATBFHOM T'PAMOTHOCTH, Ja€T BO3MOXKHOCTH IJII CaMOPa3BUTHUS
JUYHOCTH. 2) BHOCUT BKJIaJ B (JOPMUPOBAHUE MBILIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yu4eOHOU NEesSTeNbHOCTH, IKCIEPUMEHTANIbHBIX U UCCIEAOBATEIbCKUX YMEHHM, HEOOXOIUMBIX
KaK B ITOBCEIHEBHOW JKU3HU, TaK U B MPO(ECCUOHATIBHON NEATEIbHOCTH; 3) 3HAKOMUT CO CHEIM(UKON HAydHOTO
MBILIUIEHUS], 3aKJIaJbIBA€T OCHOBBI 1IE€JOCTHOTO B3IJIAZa HA €AWHCTBO MPUPOABI M 4YEJIOBEeKa, SBISAETCA
OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
(OpMUPOBAHHIO IIEHHOCTHOTO OTHOILIEHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHMSM, K MPHUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOIMUECKOe 00pa30BaHMUE MOIPOCTKOB

HazBanHgbIe HaIlpaBJICHUA B O6y‘IeHI/II/I XUMHH 00€CTICUMBAIOTCS CHGI_II/IQ)I/IKOI\/'I COoCpKaHUA MpeaAMCTa, KOTOpBIfI

ABJICTCA TEAArOrMYCCKH aJalITUPOBAHHBIM OTPAXKCHUCM 0a3oBoit HAayKl XUMHUHU Ha OHpCIlCJ'IéHHOM Jrame e¢
pa3sBUTHUA. Kpr XHMHUH OCHOBHOM IIKOJIBI OpPUCHTHPOBAH Ha OCBOCHUC 06y‘-IaIOH_[I/IMI/ICSI OCHOB HCOpFaHHQCCKOﬁ

XHUMHUHU U HEKOTOPBIX MOHATUH U CBEICHUMN 00 OTACIBbHBIX 00BbeKTaxX opr: aHUYECKON XMMUU. CprKTypa COACPIKaHUA
npeameTa C(bOpMI/IpOBaHa Ha OCHOBC CHCTCMHOI'O IIOAXOJa K €TI0 H3YUCHUIO. COIICp)KaHI/IC CKJIaAbIBACTCA U3
CHCTEMBl HNOHATHUM O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMEI IOHATHHA O XUMHYECKOM pCaKkuuu. O6e >t

CUCTCMBI CTPYKTYPHO OPraHU30BaHbI 110 HPUHIUITY ITOCJICI0BATCIIBHOTO paSBI/ITI/ISISHaHI/II\/'I Ha OCHOBC TCOPCTHYICCKUX
HpC,Z[CTaBJIeHI/Ifl pa3Horo ypoOBHs: aTOMHO-MOJICKYJIAPHOIO YYCHHA KaK OCHOBBI BCCIO0 CCTCCTBO3HAHUSA, YPOBHA
NEPpUOAUYCCKOr0o 3aKOHa I[ n. MGHHGHCeBa KaKk OCHOBHOI'0 3aKOHa XWUMHWH, YYCHUA O CTPOCHHU aTOMa U
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XUMHYECKON CBSI3U, MPEACTABICHUI 00 AEKTPOJUTHYECKON JHUCCOIMAIMK BEIIECTB B pacTBOpax. TeopeTnyeckue
3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE SMITUPUYECKU TIOMYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS
MOCIIEIOBATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBIIONHSS (QYHKUUU OOBSCHEHHS M IMPOTHO3HPOBAHUS CBOMCTB,
CTPOCHMSI U BO3MOXKHOCTEM NPAKTHYECKOIO NPUMEHEHHUs U IOJIyYEHUs M3y4aeMbIX BeEIleCcTB. Takas opraHu3anus
COJIepKaHUsl Kypca CIOCOOCTBYET MPEJCTABICHUIO XUMUUECKOM COCTaBISIONICH HAy4YHOW KapTHUHBI MUpPA B JIOTHKE
e¢ cucremMHOW mnpupoabl. TeM camMbiM oOecreurBaeTCsl BO3MOXHOCTh JUIS (OPMHUPOBAHHUA Yy OOy4aromUXCs
LIECHHOCTHOTO OTHOILIECHMsS K HAay4HOMY 3HAHUIO M METOJAM IIO3HAaHUsA B HaykKe. BaXHO TakKe 3aMETUTbh, 4YTO
OCBOEHHUE COJIEP’)KaHUS Kypca IPOUCXOIUT C MPUBJICYEHUEM 3HAHUM M3 paHee U3ydeHHbIX KypcoB: «OKpyKaromuii
Mup», «buonorus. 5—7 knaccb» 1 «Puznka. 7 Kiacey.

Jlannast oOpa3oBaTenbHas nporpamMma OO€CHeuYMBAET YCBOCHHME YyYallUMHCS BaXKHEMIIUX XUMHUYECKUX
3aKOHOB, TEOPUH M TOHATHH; (HOPMHUPYET MPEICTABICHHUE O POJM XUMHH B OKPYXKAIOIIEM MHUpPE U IKU3HU
yesnoBeka. [Ipu 3TOM OCHOBHOE BHUMAHHE YJIEIAETCS CYIIHOCTH XMMHUYECKHX pEakIMi M METOJaM HX
ocymiecTBiaeHUs1. OJHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHHUS MPOTPAMMBI SIBISETCS MPUHIUI JTOCTYIMHOCTH.
DKCIepUMEHTAIBHBIC TaHHbBIC, TOTYYCHHBIC YUAITUMUCS MPU BBIMOJHEHUN KOJMYECTBEHHBIX OIBITOB, MTO3BOJISIOT
YYAIIUMCSI CAMOCTOSITEIIBHO JI€JaTh BBIBOJIBI, BBISIBIISITH 3aKOHOMEPHOCTH. 1101X0/1b], 3aJI05KE€HHBIE B COACpKAHUE
MIPOrpaMMbl Kypca, CO3JIal0T HEOOXOIMMBbIE YCIOBHS Uil CUCTEMHOTO YCBOEHHUS YYalIUMUCS OCHOB HAayKH, JUIS
oOecrieyeHrs pa3BHBAIOIIETO M  BOCIUTHIBAIOIIETO BO3AECUCTBHUS OOY4e€HHsS HAa JIMYHOCTh Y4Yalllerocs.
dopmMmupyeMbie 3HaAHUS JOJKHBI CTaTh OCHOBOM CHUCTEMBI YOEXKICHHM IIKOJBbHHKA, IEHTPAIBHBIM SIIPOM €ro
Hay4HOT'O MUPOBO33PEHUS.

ean n 0co0eHHOCTH M3y4eHHsI Y4eOHOr 0 mpeaMeTa

K nampaBiieHHIo mepBOCTENEHHONW 3HAYMMOCTH TP peanu3anuu oOpa3oBaTelbHbIX (YHKIHMI NpeaMera
«XUMHUS» TPAAULUOHHO OTHOCSIT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00JacTh COBPEMEHHOTO
€CTCCTBO3HAHUAI, HpaKTH‘IeCKOﬁ OCATCIIPHOCTH YCJIOBCKA U KaK OJHOTO M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBI.
3ajaua mpeaMeTra COCTOUT B (JOPMHUPOBAHUU CHUCTEMBI XMMHUYECKUX 3HAHWNW — BaKHEHIIMX (DAKTOB, MMOHSATHMH,
3aKOHOB U TEOPETHUYECKUX MOJIOKEHUH, TOCTYMHBIX 0000IIEHIII MUPOBO33PEHUECKOTO XapaKTepa, sA3blka HAyKH,
3HAaHUH O HAYYHBIX METOJAX W3YyYeHHs BEIIECTB M XMMHYECKHX PEaKIIHii, a TaKk)Ke B (OPMHUPOBAHUH U PA3BUTHH
YMEHHUH M CIOCOOOB NIESTETHLHOCTH, CBSI3aHHBIX C INITAHMPOBAHHWEM, HAOMIOACHUEM M MPOBEACHUEM XUMUYECKOTO
IKCTIEPUMEHTA, COOJTIOZICHUEM TIPaBUII OE30IaCHOTO OOpaIlleHus C BEIIeCTBaMU B MOBCEIHEBHOW kM3HU. Hapsimy ¢
ITHM IIeTH M3YYCHHUs MpeaMeTa B MPOTrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX NMPHOPUTETOB B
CUCTEME OCHOBHOTO o0miero oOpa3zoBanus. Ceroanss B o0Opa3oBaHMM 0CO00 3HAYMMOW MPU3HAETCS
HaIpaBJICHHOCTh OOYYCHHs HA Pa3BUTHE W CAMOpPa3BUTHE JIMYHOCTH, (OPMHPOBAHWE €€ WHTEIUIEKTa M OOmIeH
KyJbTypbl. O0ydeHHEe YMEHHUIO YUYUThCS M TPOJIOJDKATh CBOE 00pa30BaHUe CaMOCTOSITEIIBHO CTAHOBHUTCS OJTHOM U3
BOKHEUINX QYHKIIUNA YI€OHBIX MPEIMETOB.

B cBsi31 ¢ 3TUM 1pu U3y4EHUU TIPEMETa B OCHOBHOM IIKOJIE IOMHHUPYIOIEe 3HAYCHUE TIPUOOPEIH TaKue
eI, KakK:

* (hOpMUPOBAHKE MHTEILICKTYAJILHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSTHIO PEIICHUH, CIOCOOHON alalTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HHU;

* HAaNpaBJICHHOCTh OOYYEHUS HA CHCTEMATHYECKOE TMPHOOIICHHE YYaIlUXCS K CaMOCTOSATEIBbHOM
M03HABATEIBHON JICATEIBPHOCTH, HAayYHBIM METOJIAaM IIO03HAHUs, (POPMHUPYIOIIMM MOTHBAIMIO KM Pa3BUTHE
CIOCOOHOCTEH K XUMHUU;

* o0ecreyeHne YCIOBHA, CIIOCOOCTBYIOIIUX NPUOOPETEHHIO OOYYarOIIMMUCS OIbITa Pa3HOOOpa3HOU
JCATEIbHOCTH, TO3HAHUS W CAMOTIO3HAHWS, KIIOYECBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIHI), HMECIOIIIX
YHUBEPCAJIbHOE 3HAUYCHUE ISl PA3JIUNYHBIX BUJIOB JIEATCILHOCTH;

* (hopMHpoBaHEe YMEHUN OOBACHATH M OIICHUBATH SIBJICHUS OKPYKAIOIEro MHpa Ha OCHOBAaHUM 3HAHUU U
OTIBITA, TTOJTYYEHHBIX MPU U3YYEHUU XUMHH;

* (opmupoBaHHe y OOyYAIOMIMXCS T'YMAHHUCTUYECKUX OTHOIICHHM, MOHUMAHUS [IEHHOCTH XWMHUYECKHX
3HAHWUN U BBIPAOOTKH SKOJIOTHUECKU 11€1ecO000pa3HOro MOBEJACHHs B OBITY U TPYAOBON AEATEIBHOCTH B LIENSAX
COXPaHEHHUS CBOETO 3JI0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

* pa3BUTHE MOTHUBAIMU K OOYUEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M CaMOBOCIUTAHHIO Ha OCHOBE
YCBOGHHUS OOIIEYETIOBEUECKUX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOWIsl M HANpaBIEHHOCTH
JanbHEHIIero 00yJeHus.



Mecto yueOHOro npeaMera « XumMus» B y4eOHOM ILIaHe
B cucreme obmero obOpasoBanusi «XUMHs» MPH3HAHA 00SM3aTENBHBIM YYEOHBIM IMPEIMETOM, KOTOPBIH
BXOJIMT B COCTaB IpeaMeTHoM obmacti «EcTecTBeHHO-HaydHBIE MPEAMEThI». Y4UeOHBIM IUIAHOM Ha €€ M3ydeHHe
otBesieHO 138 yueOHBIX YacoB — 10 2 4 B HEZIEeN0 B 8 U 9 KJ1accaX COOTBETCTBEHHO.

Conep:kanmne o0pa3oBaHus 10 rogamM 00y4eHH st

8 KNIACC 2024/2025 yueonuwiit 200

Beeoenue

Uro uzyuaer xumus. IIpocTeie u cioxxubie BemecTBa. CBONWCTBA BEIECTB. XUMUYECKUH 31eMeHT. POpMbI
CYILIECTBOBaHHUSl XMUMHYECKOIO »JJIEMEHTa. XUMHUYECKHE SBJICHUS, HMX OTIMYHE OT (U3NYECKUX SBICHUI.
JlocTKEeHHMs] XMMUU M MX MPaBUIBHOE HCIOJIb30BaHME. VICTOpUS BO3HUKHOBEHHS M pa3BUTHUS XUMHH. Ponb
OTEUYECTBEHHBIX YUYEHBIX B CTAHOBJICHUM XMMUYECKON Hayku. OCHOBHBIE 3aKOHBI XuMuHU. OOI1ee 3HAKOMCTBO CO
CTPYKTYpOH MepHOaMYECKON TabaHIIbl: ieproabl u rpynmnsl. Tabnuma J[.M. MenaeneeBa Kak cripaBOYHOE TTOCOOHE
IUISL TIOJYYEHUS! CBEIICHHA O XUMHUYECKUX drieMeHTax. O003HaueHHe XUMHUYECKUX 3JIeMEHTOB. [Iponcxoxaenue
Ha3BaHUM XMMHUYECKUX deMeHTOB. Tabnuiia MeHnzeneeBa Kak CIipaBOYHOE MOCOOWE ISl TIOJTYyYEHUsI CBEJIEHUN O
XUMHUYECKUX dJIeMeHTaX. Xumuueckas ¢Gopmyrna, uHAeKc, KodhduuueHTt: 3amucu u yteHue Gopmyn. Macca
aToMOB U MoJiekysl. OTHocuTenbHasi aroMHasi macca. OTHOcUTeNnbHasi MOJEKYyJIsipHas Macca. Pacuer maccoBoif
JI0JIM XUMUYECKOTO 3JIEMEHTa o (popMylie BEeLecTBa.

Amomol Xumuueckux 3iemenmos

JlokazaTenbcTBa CIOKHOCTU cTpoeHus atoMoB. OmbiTel Pesepdopma. Ilnanerapnas Mojaenb CTpOEHHs
aTOMOB. XapaKTepUCTHKA HYKJIOHOB. B3auMOCBs3b NOHSTHI: IPOTOH, HEUTPOH, MaccoBoe ynciio. COBpeMEHHOE

pereHue 3a7ad M yNpaXHEHWHW Ha pacdeT JoJau (MaccoBOW MM OOBEMHOW) M HaXOXJIEHHE Macchl (0O0bema)
KOMITOHEHTA CMECH. BhINOMHEHNE yIPpa)KHEHUI U PENICHUE 3a/1a4.

H3menenusn, npoucxooauiue c eewjecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBaHHBbIC HAa MX (Pu3nMyeckux cBoicTBax. OUHMCTKA TUTHEBOW BOJIBI,
neperonka Hedtu. [loHSATHE O XUMHUUYECKHMX SBJICHUSAX, WX OTIMUME OT (u3uueckuX. [Ipu3Hakum u yciaoBus
MPOTEKaHUsI XUMUYECKUX peakunil. Peakuus ropenusi. KonmdyecTBeHHasi CTOpOHA XMMHUUYECKUX PEAKIIMU B CBETE
y4eHHs 00 aToMax M MOJIeKylaX. 3JHaueHUe 3aKOHa coxpaHeHus macchl BemiecTB. Pois M.B. JlomonocoBa u /I.
JlanbTOHA B OTKPBITUM U YTBEPKICHUH 3aKOHA COXpaHEHUs1 Macchl BewecTB. [IoHATHE 0O XUMHYECKOM ypaBHEHHUH
Kak 00 YCIOBHOM 3amuCH XMMHUYECKON peakiuu C IMOMOIIbI0 XHMHUYECKUX (GopMyi. 3Haue€HHE UHACKCOB M
ko3 durmenton. CocraBiieHHe YpaBHEHUN XMMUYECKUX peakiuid. PemieHune 3amad Ha HAX0XKJICHUE KOJIUYECTBA,
Macchl WM o0bemMa IpoAyKTa PEaKIMK MO KOJMYECTBY, Macce WM 00beMy UCXOJHOIO BelecTBa. Te ke pacueTsl,
HO C HCII0JIb30BAHUEM MOHSTHS «I10JsD» (MCXOIHOE BEIIECTBO JaHO B BUE PacTBOpa 3aJaHHON KOHIICHTPAIMH WU
COJICP’KUT OMPEIeNICHHYIO 1010 TpuMeceit). Perienne skcriepuMeHTalIbHBIX 3a/1a4, 3aKperieHne 3HaHUH M0 TeMe
«Xumuueckue ypaBHeHUsD». CyIHOCTh peakUuil pa3IokKEHUsI U COCTABICHUE YPaBHEHUN peakUUid, MPOJCIaHHBIX
yuuteneMm. [lonartue o ckopoctu xumuueckux peakuuil. Karamuzaropbl, ¢epmenThl. CyIIHOCTh pEaKIHii
coenuHeHus. CoCTaBi€HHE YPAaBHEHUN pEaKUUd, NPOJCNaHHbIX yuuTeseM. CyIIHOCTh peakIuil 3aMelICHUs.
CocraBiieHHE ypaBHEHUN peakUui, MPOJEIIaHHbIX YUYUTENEeM. Ps1 akTHBHOCTH METAJIJIOB, €r0 UCIHOJb30BaHUE IS
MIPOTHO3MPOBAHUS BO3MOYKHOCTH TNPOTEKAHMS PEaKLU MEXAy MeTalllaMd W PACTBOpaMM KHCIOT. Peakuuun
BBITECHEHMSI OJIHUX METAJJIOB M3 PAcTBOPOB WX coliell apyrumu Mmetamnamu. CyIIHOCTh peakuuii oOMeHa.
CocraBiieHHE ypaBHEHHMI peaklui, NpPOJCIIaHHbIX yuuTeleM. Peakuuum HeWTpanu3anuu. YCIOBUS TEYEHUS
peakiuil MeXAy pacTBOpaMH KHCIOT, IIEN0Yeil U coyiel 10 KOoHIA. TUIbl XMMHUYECKUX peakiuil (Mo mpu3HaKy
«YHCIIO U COCTaB UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIIMU») HA IPUMEPE CBOMCTB BOJIbL. Peakuus pa3inoxeHus —
AJIEKTPOJIN3 BOJBI. Peakiiny coeIMHEeHUs — B3aUMOIEUCTBUE BOJbI C OKCUJAMHU METAJJIIOB U HeMeTauioB. [lonsTue
«TUAPOKCUABD». Peakuuu 3amMenieHus — B3aUMOJEWCTBHE BOJBI C IIEJIOYHBIMU M IIEJIOYHO3EMEJIbHBIMU
MeTtaiamu. Peakiiuu oOMeHa (Ha mpumepe rufpoiu3a cyibhara anroMUHUS U KapOuaa Kanbius). Perenne 3amay
u ynpaxHeHui. [ToaroroBka Kk KOHTpOJIbHOH padore.

Ilpocmeiiuue onepayuu c eewjecmeamu (XUMu4ecKuii RPAKMUKym)

[IpaBuna TexHuKH O€30MACHOCTH MPU OOpaIIeHWH C JTabOpaTOPHBIM OOOpYAOBaHUEM, MpH padboTe B
KaOMHEeTe XUMHUHU. 3HAKOMCTBO C JIabOopaTOpHBIM 000pynoBaHueM. Du3nveckrue W XUMHUYECKUE DPEAKIHUH IPH
ropenuu ceeun. KauecTBeHHBINM cocTaB nmouBsl. Cpesla MOYBEHHOTO pacTBopa. AHanu3 BoJbl. [Ipo3padHOCTh BOJIBI.
[Ipu3Hakn XUMHUYECKHX pEaKlMil: BBIJCICHHE Ta3a, BbINAJEHUE OCAJKa, W3MEHEHHUE IIBE€Ta BEIECTB.
KauectBennsie peakuuu. [Ipurotosienue pacTBopa caxapa U pacdeT ero MacCoBOM JI0JIM B pacTBOpE.



Pacmeopenue. Pacmeopul. Peakyuu uonnozo oomena. OxuciumenbHo-60CCmManosumebHvle peaKyuu

PactBopbl. @usnyeckas U XUMHUYECKas TEOpUS pacTBOPOB. TeEIUIOBBIE SBIEHUS IPU PaCTBOPEHUH.
I'mpparbl M KpuCTaIOrUApaThl, KPpUCTAUIM3AaLUMOHHAs Boja. HacklllleHHblE, HEHACBILEHHBIE, IEPECHIILIEHHbIE
pacTBOpbl. XOpPOUIO pacTBOPUMBIE, MAJIOPACTBOPUMBIE U NTPAKTUUECKH HEPACTBOPHUMBIE BEUIECTBA. DJIEKTPOIUTHI
U HERJIEKTPOJUTHL. DJIEKTPOJIUTHYECKas IUCCOLManus W accouuanus. MeXaHu3M JUCCOLMALMM BEUIECTB C
pa3nuyHBIM THIIOM CBsi3H. CTENeHb 3IEKTPOJIUTUYECKON auccoumanyuy. CuiibHbIE U CIa0ble 3JEKTPOJIUTHI.
DNEKTPOIUTBl M HEAIEKTPOJIUTHL. MeXaHu3M JUCCOLMALMU BEIIECTB C PA3JIMYHBIM TUIIOM CBs3U. CTeneHb
AIIEKTPOIUTUYECKON mucconuanni. CuibHble U ciaaldbie 3nekTpoauTsl. Monsl. CBoiicTBa nonoB. Kinaccudukamnms
HMOHOB TIO COCTaBY (TIPOCTBIC U CJIOXKHBIC), TIO 3apsy (KAaTHOHBI U aHWUOHBI), M0 HAIMYUIO BOJHOW OO0OJIOYKH
(rugpoTupoBanue u HeruapotupoBaHue). OcHoBHble mnonoxeHuss TOJ. Peaknuu B BOAHBIX pacTBOpax
anekrposutoB. HeoOparumble u obpatumbie peakuuu. MoJiekyasspHOe U MOHHOE ypaBHEHHE peakiuil. Peakuuun
noHHOTO oOOMeHa. Peakumm HelTpammzanmu. Kucnmotel. WX ximaccudukanus TO pa3IdyHBIM - MPH3HAKAM.
Omnpenenenne KUCIOT KakK 3JEKTPOJIMTOB, UX Jauccoldanus. B3aumonelcTBUE KHUCIOT € METaslaMH, YCIOBHS
TEUEHMSI ITUX PEAKIMI. DIEKTPOXUMHUECKUN Psii HAPsHKEHUST MEeTauioB. B3auMoelicTBrEe KUCIOT ¢ OKCHIaMU
METaJUIOB U OCHOBaHUsIMU. Peakium HeWtpanuzanuu. B3aumoneicTBHEe KUCIOT C COJIAMH. 3alUCh ypaBHEHUM
peakiuuii (MOJICKYJISIPHBIX U MOHHBIX) C UCTIOJIB30BaHUEM TaOJIUIIBI pacTBOpuUMOCTH. Onpe/ielieHne OCHOBaHUH Kak
ANIEKTPOJIUTOB, WX Jucconnanus. Kiaccupukanus OoCHOBaHMH TO pa3MyHBIM MpU3HaKaM. B3aumopeiictue
OCHOBaHMH ¢ KucioraMu (moBTopeHue). BsaumopeiictBue 1mienoueit ¢ conamu (paGota ¢ Tabnuuen
pacTBOpPUMOCTH) M OKCHJIAaMU HeMeTayuloB. Pa3nojkeHune HepacTBOpUMBIX OcCHOBaHMHA. (CocCTaB OKCHJIOB, HX
knaccuukanusi. CBONCTBA KUCIOTHBIX UM OCHOBHBIX OKCHJIOB. OrmpeseneHue coJied Kak 3JIEKTPOJIUTOB, HX
muccormanus. Knaccudukarnus coneit. B3zaumopeiicTBue cosieil ¢ MeTauiamu, OCOOCHHOCTH ATHX PEAKIUUd U
B3aUMOJICICTBUE coJiel ¢ cosisiMu (paboTa ¢ TabiuIeil pacTBOPUMOCTH). B3auMoeiicTBre coliel ¢ KUCIOTaMH U
mienoyamu (moBtopenue). [loHsATHE O reHeTHYecKoil CBsI3W M T'E€HETHYECKUX pslax METalIoB M HEMETAaJJIOB.
Paznuunble npu3Haku kiaccu(UKALUKM XUMHUYECKUX peakuuil. OmpeneneHue CTENEeHEeW OKHUCICHHS 3JE€MEHTOB,
o0Opasyromux BelecTBa pa3muuHbiXx kiaccoB. Peakmuu OBP. Tlonstne 00 oxkuciauTene W BOCCTAaHOBHUTEIE,
OKHUCJICHUH U BOCCTAHOBJICHMU. PelieHne pacueTHbIX 3aJad 10 ypaBHEHHSIM, XapaKTepU3YIOUIUM CBOMCTBA



OCHOBHBIX KJIaCCOB COEIMHEHUN, U BBIIIOJIHEHUE OCHOBHBIX KJIACCOB COCJUHEHUN 3TOrO IUIAHA HA T€HETUYECKYIO
cBs3b. [loaroroBka K KOHTpOIBHOM padoTte. iTorosast KOHTpoJibHAS padoTa.

9 KJITACC 2024/2025 yueonwtit 200

Oobwan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrpoeHue aToMa, XapakTep MpPOCTOr0 BELIECTBA; CPABHEHHE CBOMCTB IPOCTOTO BEIIECTBA CO CBOMCTBAMU
MPOCTHIX BEIIECTB, OOpPA30BAHHBIX COCEJHMMHM IO NEPUOJIY W TMOATPYIIE 3JIEMEHTaMH; COCTaB M XapakTep
BBICIIETO OKCHJA, THIAPOKCUIA; COCTaB JIETY4ero BOJOPOJHOIO coenuHeHus (mns Hemetamwia). CBolicTBa
anektposutoB B cBere TOJI. ['eneTnueckue psiipl Metamuia 1 HeMetaia. CamocrosiTesibHas paboTa ¢ ydaluuMucs.
3akperuienue Matepuana. [loHsTre 0 Mepexo HbIX 3IeMeHTaX. AM(OTEpHOCTh. ['eHeTHUECKUI psiji IepexoTHOTO
anemenTa. [lepuonnyeckuii 3akoH u Ilepuoauyeckas cucrema, crpoenne aroma. 3nadenue [13 u T1C.

Memannwt (14 u)

XapakTepucTUKa IO0J0XKEHUS 2JIEMEHTOB-MeTauioB B llepuoanueckoit cucreme. CTpoeHHE aToMOB
MeTaioB. MeTajuiMueckue KpUCTaUIMYECKUE pelleTKU. Meramindeckass XMMUYecKas CBsI3b. XapaKTEpUCTUKA
00X XUMHYECKUX CBOWCTB METAJJIOB HA OCHOBAHUHU UX MOJIOKEHHS B JIEKTPOXUMHUUECKOM PSy HANPSKEHUH B
CBETE MpeACTaBIeHUN 00 OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMopoaHble METaljbl U OCHOBHBIE
COEIMHEHHUS] METaIOB B Ipupoje. Baxueimue pyasl. [loHaTHe 0 MeTaulypruu U €e pasHOBHIHOCTSIX: MHUPO-,
rUapo-, anekrpometrauryprui. Kopposus metannos. CrnocoObl 3alUThl METAIOB OT Koppo3uu. OcoOeHHocTH
¢bu3NyeCKuX M XHMHUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB. BakHellne COeIUHEHMs LIEIOYHBIX METaJJIOB:
IIeJIOYM, COJIM; MX CBOMcTBa M mpuMeHeHue. OOmias XapakTepHUCTHKa METalsIOB BTOPOM Tpynmbl IJIaBHON
MOATPYIIBI, OCHOBHbIE (DHU3MUECKHE M XMMHUYECKHE CBOMCTBA MIEIIOYHO3EMEIbHBIX MeETAIOB. BakHelmme
coequaenusi Ca m Mg, ux nmpumeHeHue. Ponb KanblMisi U MarHus B KHUBBIX opranm3Max. CTpoeHme aToma,
¢usnueckue M xumuueckue cBoicTBa. llpumenenue amomuHuss. CoeIUHEHHUS aTIOMUHUS — OKCHUIBI U
TUAPOKCUBI, UX aM(pOTepHOCTh. BaxkHelme conm antoMuHus. 3akpeIuieHne U CUCTeMaTH3allksl 3HaHUM 110 TJiaBe
NepBoii: 00Ias XapakTepUCTUKAa METAJIOB, XUMUYECKHE CBONMCTBA MeETAJJIOB. PerieHue SKCreprUMEeHTaIbHBIX
3aga4, peuieHue ypaBHeHuM. CTpoeHune atoma kene3a. Duznueckue M XUMUYECKUEe cBoMcTBa. [IpuMeHeHue
xene3a. Coenqunenus xene3a |l uxenesa Il1. I'enernueckue psapl. KauecTBeHHBIE peaKkIIny Ha HOHBI JKeJe3a.

Csolicmea memaiios u ux coeounenuil (xumuueckuii npakmuxym) (3 u).

Pemrenne nenodek XMMHUYECKMX MNPEBPALLECHUM MO BapuaHTaMm. [IoBTOpeHHME Ha MpPAaKTHUKE XUMHYECKHX
CBOMCTB METAJJIOB. 3aKpEIUICHWE 3HAHUW MO PACMO3HABAHUIO W MOJIYYEHHUIO BEIIECTB, 3aKPEIJICHUE 3HAHUM IO
XUMHUYECKUM CBOMCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxxenne HemetaioB B Ilepuogudeckoil cuUcTeMe, OCOOCHHOCTH CTpOEHHs HUX aToMmoB. Psmer DO0.
Kpucraminueckoe cTpoeHrne HEMETAIIIOB — IPOCTHIX BemecTB. AimoTtponusa. O30H. CoctaB Bo3nyxa. Pusnyeckue
CBOMCTBA HEMETAIIIOB. OTHOCUTENBHOCTD MOHATHA «METAID» U «HEMETAIUD». XUMUYECKUE CBOKWCTBA HEMETAIIOB.
OKHCIIUTENBHBIE CBOMCTBA: B3aMMOJCHCTBUE C METAUIAMHM, BOJOPOJIOM, MEHEE HIIEKTPOOTPULIATEIbHBIMU
MeTaJUlaMHi, HEKOTOPBIMH CJIOKHBIMHU BellleCTBAMHU. BOCCTaHOBHUTENBHBIE CBOWCTBA HEMETAUIOB B PEAKLMIX C
KHCIIOPOJIOM,  CJIOKHBIMU  BEHIECTBAMU-OKUCIUTEISIMU.  MakKpoaneMeHTbl M MHUKpPOJIEeMEHThL.  Poiib
MHUKPORJIEMEHTOB B KU3HEICATEIILHOCTH PACTEHUH, *UBOTHBIX M 4YeloBeka. OpraHudeckue BellecTBa: OENKH,
xupsl, yriaeoasl. Depmentsl. Butamunsl. ['opmonsl. [lonoxenue B [lepuoanueckoit cucreme /1. 1. Menaeneesa.
Crpoenue atoma 1 MoJieKynbl. PU3NUECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJA, €T0 MOJYyUYEHUE U PUMEHEHHUE.
OOmas xapakTepucTHKa rajnoreHoB. CTpoeHHe aTOMOB TaJIOT€HOB, CTENEHH UX OkHcieHus. CTpoeHue MOJIEKYI
raJloreHoB. ['aloreHsl — MpOCThIE BEIIECTBA. 3aKOHOMEPHOCTH B WM3MEHEHUU MX XUMHUYECKUX U (PU3HUECKUX
CBOWCTB B 3aBUCHMOCTU OT YBEIMYEHHS IOPSAIKOBOIO HOMEpa XMMHUYECKOro 3jieMeHTa. KpaTkue cBeneHus o
xJope, 6pome, uojue, grope. Ilonyuenue xaopoBoaopoaa. XI0pPOBOAOPO B MPUPOIE. XIOPOBOAOPO U COJISIHAS
KHCIIOTA. XJIOPHUbl, UX NMPUMEHEHHE B HApOAHOM Xo3dicTBe. IlosydeHHe rajoreHoB METOJIOM JIEKTPOJIM3A.
buonorundeckoe 3HaueHUE raJloreHOB U UX coenuHeHuil. [Ipumenenne ranoreHoB. CTpoeHHE aToMa KHCIOPOJA.
AnoTponus KUCIopoJa. XapakTepUCTHKa XMMHMYECKMX CBOWCTB KHCIOpoJa B cBeTe mnpejctaBieHuii o6 OBP.
[Tpumenenue kucnopona. CTpoeHue atoma cepbl. AstoTponus. PU3HUECKHE CBOWCTBA POMOMYECKOM Cepbl.
XapakTepuCcTUKa XMMHUYECKHX CBOMCTB cepbl B cBeTe mpeacraBieHuil o0 OBP. Baxueiimue coeanHeHus cepsl:
CepOBOJIOPO, CYIb(UAbI, OKCHJIbI, CEPHUCTAs] KUCIOTA, CYAb(UTHI; UX CBOWCTBA, MOJIy4YE€HHE U MpPHUMEHEHHE.
PazbaBiieHHass M KOHIIEHTPUpPOBAaHHas CEpHas KUCJIOTAa, €€ CBOMCTBa, NOJy4YeHHE M HpUMeHeHHe. Peaxiuu
B3aUMOJIEHCTBUS C cepHOM KucioTod. CTpoeHue aroMoB a3oTa. CTpoeHHME MOJIEKYNbl a3oTa. PuzHuecKkue u
XMMUYECKHUE CBOWCTBa a30Ta B cBere mpexacrtaBieHuit 06 OBP. Crpoenune monexynsl amMmuaka. dusndeckue
CBOIMCTBa, TOJyueHHe, CcOOMpaHMEe, paclHO3HaBaHHWE aMMMaka. XUMHUYECKHE CBOHCTBAa  aMMHUaKa:
BOCCTAHOBMTENIbHBIE U 00pa30oBaHME MOHA aMMOHHS MO JOHOPHO-aKLUENTOpPHOMY MexaHu3Mmy. Conu aMMOHUS:
COCTaB, MOJIy4yeHHe, (pu3ndeckue u xuMmudeckue cBoiictsa. IlpeacraButenu. Ilpumenenue B HAapoTHOM XO3AHCTBE.
Oxcuapl a3ora. A30THas KHCIOTa, €€ CBOWcTBa M mpumeHeHue. Hutpatsl, cenutpel. CTpoeHue aroma.



Annotpornusi. CpaBHEHHE CBOMCTB M MPUMEHEHHE KpacHOTO U Oenoro Gocdopa. Xumuueckue cBoicTBa docdopa.
Oxcun docdopa (V) u oprodochopnas kucimora. Comu oprodocdopHoit kucnorel. Dochop B mpupose.
dochopubie ynodpenus. CTpoeHrue aToma yriaeposa. AJIOTporus, CBOHCTBA Moaudukanmii — anMasa u rpadura.
HUx npumeHenue. AMOp(hHBIA YIIepoa U €ro copra: KOKC, caxa, JAPEBECHbIM yrojab. AncopOuus u ee
[IPAKTUYECKOE 3HaueHHe. XMMHUYECKUE CBOMcCTBa yriaepoga. OKcuibl yriepoja, MX CBOMCTBA, MOJY4YEHHE U
npuMeHeHre. CTpoeHHe MOJIEKYNl OKCHJIOB yriiepoja. YTOoJIbHAs KUCIOTa M ee coyiu. BaxHeimme kapOOHATHI:
KaJbIIUT, COJAA, MOTAall — WX 3HAUeHHWE M NpuMeHeHue. PacmosznaBanue kapOonartoB. Ilepexox kapOoHaTOB B
rujpokapOonatel 1 obparHo. CrtpoeHue aroma. CpaBHEHHE €ro CBOICTB CO CBOHCTBAMM aToMa yIiepoja.
Kpucrammyeckuii KpeMHHH, CpaBHEHHE €ro CBOWCTB C yrieponoM. [Ipuposanbie coeaunenus kpemuus: SiOo,
CHJIMKAThl ¥ aJIFOMOCUJIMKAThl. Pa3HOBUAHOCTH CcTeKIa, ero npoucxoxaeHue. [lonyuenue nemenra. [IpousBoactso
U IpUMEHEHHUe cTekna, ¢papdopa, ieMeHTa. 3aKkpelyieHue U CUCTeMaTH3alusl 3HaHUl 110 TeME: CTPOEHUE aTOMOB
HEMETaJIJIOB, KOBAJIECHTHAsI HEIOJIApHAs XMMUYECKas CBA3b. PelleHue SKCIepUMEHTANbHBIX 3a/1ad U ypaBHEHUN
peakuuii. [loaroroBka K KOHTPOJIBHOU paboTe. 3aKkperyieHne W CUCTEMaTU3allusl 3HAaHUHN 110 TeMe: XUMUYECKUEe U
¢u3nveckue CBOWCTBA HEMETAUIOB, XHMHUYECKHE pEaKIMH, KOBAJICHTHAs TMOJIApHAs CBs3b. PemieHue
AKCHEPUMEHTAIbHBIX 33/1a4 M ypaBHeHHH. [loaroToBka k KOHTpoabHOU padoTe. Pabota Hax ommbOkamu.

Ceoiicmea nememannog u ux coeounenui (3 u).

Pemenne skcniepuMeHTanbHbIX 3a7a4 1o teme «lloarpynna kucimopoaa». Perienne skcriepuMeHTaTbHBIX
3ana4 o reme «lloarpymnmna a3oTa u yriepoaay. 3akpeIuieHue 3HaHU| 10 MOJyYeHHUIO U pacliO3HaBAaHUIO T'a30B.

Opeanuueckue sewecmea (12 u)

BemecTtBa opranunyeckue M HeopraHumdeckue. lIpuumHbl MHOro0Opas3usi OpraHUYECKHUX COEAWHEHUH.
BanentHocTh. XUMHYECKOE CTPOEHHE OpPraHUUYECKUX COeIUHEHUH. MOJeKylspHble U CTPYKTYpHbIE (OpPMYIIbI
OpraHMyeckux coenuHeHud. ['oMosornueckuit psa npenenbHbIX y/B. Pamukansl. M3oMepsl U uzoMmepus.
®u3nYeCKNe U XUMHYECKHE CBOMCTBA. METaH M ATaH: CTpOECHHE MoJIeKyI. ['opeHne meTana u staHa. [I[pumenenue
MeTaHa. XUMHUYECKOE CTPOCHHME MOJIEKYJbl STuJieHA. JIBoWHas cBs3b. B3aumMopjelcTBHE STUJIEHA C BOJOM.
[Tonumepuszanus stunena. [loaustunen u ero 3HadeHue. IloHsTHe O mpeAenbHBIX OAHOATOMHBIX CIIUPTaxX Ha
IIpUMEpEe METaHOJIa M 3TaHoJa. TpexaToMHBI crUpT TinnepuH. OKHCIEHHE STHJIOBOIO CIHPTAa B YKCYCHBIN
anprerun. llonstue o0 anmpaernpgax. OxucineHuwe anbaeruaa B KuciaoTy. OJHOOCHOBHbIE HeENpeAeTbHbIE
KapOOHOBBIE KHCJIOTHI Ha IPUMEpPe YKCYCHOUM KucnoThl. Ee cBolicTBa u nmpuMenenne. CTeapuHOBas KHCJIOTa Kak
MIPEJICTaBUTENDb KUPHBIX KapOOHOBBIX KUCIOT. Peakuus stepudukanuu. [Honstue o cnoxusix spupax. [loustue
00 amuHOKHCTOTaxX. Peakiuu nonukoxaeHcauuu. bemku, ux ctpoenue u Ouonorudeckast poib. [lenTuaHas cBs3b
u nommnentuabl. llepBuunHas cTpykTypa OenkoB. buonormdeckune ¢yHkuum OenkoB. CBoiicTBa O€IKOB U
KauecTBeHHbIC peaknuu Ha Oenku. [lonsarme o6 yrmeBomax. I'miokosa. Ee cmoiictBa u 3Hauenwme. Kpaxman u
nemtono3a. Mx Ouonornueckas poiib. [losmMmepsl mpupoaHble U CUHTeTHYECKHE. Peakuuu monuMepu3anuu 1
nonukoHaeHcauuu. IlmactMacchl W BOJIOKHA. 3akperuieHWe W cUCTeMaru3auus 3HaHuil. Pemienue
AKCIEPUMEHTAIbHBIX 3a/a4.

3axkpennenue (6u)

OO6o00menue, 3akperuieHne M CHUCTeMaTu3alus 3HaHud 1o kKypcy xumun 9 kmacca. I[loBropenue
npoiaeHHblx TeM: Ilepuoamueckuit 3akoH u Ilepuoauueckas cuctema, BHUIbI XMMHUYECKHUX CBSI3€H UM THUIIBI
KPUCTAJIMYECKUX PEIIETOK, THUIbl XUMUYECKHMX peakluid, KIacchl XUMHUYECKHX COeAUMHEeHMH. Pemienue
AKCIEPUMEHTAIBHBIX 3a/a4, PelICHUE YPaBHEHUN PEAKIIHiA.

Mestcnpeomemmuole céazu

Peanuzanuss MexXmnpeaMEeTHBIX CBsi3ed MpU U3ydyeHUH XuMHH B 8 M 9 Kiacce OCYLIECTBIISIETCS uepe3
UCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATUH, SBISIOMIMXCS CUCTEMHBIMHU IS
OTJICbHBIX MPEIMETOB €CTeCTBEHHO-HAy4yHOTO IMKiIa OOIKue eCTeCTBEHHO-HAYYHbIE MOHATHSA: HAy4YHBIA (DaKT,
TUMOTEe3a, 3aKOH, TEOpHs, aHAIW3, CHUHTE3, KIaCCH(HUKAIUS, NEPUOAUYHOCTb, HAONIOJEHUE, JKCIEPUMEHT,
MOJENUPOBAaHUE, HM3MEpPEHUE, MOJelNb, SBJICHHE, MapHUKOBBIM d(pdekt, TexHomorus, wmartepuansl Dusnka:
MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAIMOAKTUBHOCTD, MOJIEKYIIa, IIEKTPUUECKUI 3apsij,
MIPOBOJHUKY, MOITYIPOBOAHHUKH, NUAIEKTPUKU, (HOTOAIEMEHT, HHIUKATOP, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBA, T'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUINYeCKas PemIETKa, CIIaBbl, (PU3NUECKIE BEIUYUHBI,
€IMHULIBI U3MEPEHHsI, KOCMHUYECKOe TIPOCTPAHCTBO, MIaHeThl, 38311, ConHile. buonorus: ¢poTocuHTe3, NbIXaHUE,
ouocdepa, dKOCUCTEMa, MUHEpATbHBIE YIOOPEHUSI, MUKPOIIEMEHTHI, MaKPOIJIEMEHThI, MTUTATEIIbHBIC BEIIeCTBA
I'eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHbIE TOPOJBI, MOJE3HbIE MCKOMAEMbIe, TOIIJIMBO, BOIHBIC
pecypcehl.

HJIaHI/IpyEMBIe pe3yJbTaThbl OCBOCHUA yqeﬁnoro npeamMeTa

Juunocmuuvle pesynomamut Q0yuaoOWuiica nOaYYUmM 603MOHCHOCHL 011 POPMUPOBAHUA C1EOYIOUIUX
auunocmuvix YY/I:

. oTpe/eNieHne MOTUBAIIMY U3yYeHHS YIeOHOTO MaTepuaa;



. OIICHUBAHKE YCBAMBAEMOTO Y4eOHOTO MaTepuana, UCXO U3 COIMATBHBIX W JTUYHOCTHBIX
IIEHHOCTEIA;

. MOBBIIIEHUE CBOEr0 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX
HCTOPHUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XHUMHHU U OOIECTBA;

. 3HaHUE IIPABWII NTOBEJCHUS B YPE3BbIYANHBIX CUTYALIUAX;

. OILICHUBAHHE COIUAILHON 3HAUMMOCTH MPO(ecCchii, CBSI3aHHBIX C XUMUEH;

. BJIaJICHHE MpaBUJIaMH 0E30MacHOT0 OOpAaIIeHUsI C XUMUYECKUMH BEIIECTBAMH M 000PYIOBaHHEM,

MIPOSIBJICHUE IKOJIOTMYECKON KYIbTYPBHI.
Memanpeomemmnuie pezyibvmamaol

PeryasituBHbIC

Obyuarowuiics noay4um 803MONCHOCHb OJisl hOPMUPOBAHUSL CLeOVIOuUX pecyisimusHulx YV/]:

. eNenoJlaraHie, BKJII0Yasi IMOCTAaHOBKY HOBBIX LeJel, MpeoOpa3oBaHME NMPAKTHUECKOW 3a/1a4d B
MO3HABATEIBHYIO, CAMOCTOSTEIBHBIN aHAIN3 YCIOBUH JIOCTHKEHHUS IE]TM Ha OCHOBE YUE€TA BBIICTICHHBIX YIUTEIIEM
OpPUEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHale;

. TUTAHUPOBAHUE MYTH JTOCTHXKEHUS LIETICH;

. YCTaHOBJICHHUE IIETICBBIX TPHOPUTETOB, BBIJICIICHIE aTbTEPHATUBHBIX CIIOCOOOB TOCTH)KEHUS TIETTH
BbI0OP Hambosee 3((HEeKTUBHOrO crocoda; * yMEHHE CaMOCTOSTEIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIPABIATh
UM; * YMEHHE IPUHUMATH PEUICHHUS B IPOOJIEMHON CUTYAIINH;

° IIOCTaHOBKa yqe6HBIX 3aaa4, COCTaBJICHHUC ITJIaHA U ITOCJICA0BATCIBPHOCTH JICP'ICTBHP'I;
° opraHusanusa pa60qer0 MECTa IMPU BBIITOJIHEHU N XUMHYCCKOT'O SKCIICPUMECHTA,
® IIPOTHO3UPOBAHUEC PEIYIILTATOB O6yquH${, OLCHHBAHHWEC YCBOCHHOI'O MaTcpHralia, OLCHKAa KaucCTBa

U YpOBHS TMOJIyYE€HHBIX 3HAHUM, KOPPEKIHs IUIaHa U crocoba AeicTBus npu Heobxonumoctu. [lo3HaBaTeibHbIE
OOyyaromuiics MOJIy4uT BOZMOKHOCTH /17151 (GOPMUPOBAHUS CIIEIYIONIMX MO3HaBaTeNbHbIX Y'Y /I

. MIOUCK U BbIJeNIeHue HHpopmanuu;

. aHaJM3 yCIOBUU M TpeOOBaHUH 3a1aur, BEIOOP, COMOCTABICHUE W 0O0CHOBAHUE CIIOCO0A pelIeHUs
3a/1a4u;

. BBIOOp Hambosiee 3(PPEKTUBHBIX CIMOCOOOB pEIMICHHs 3aJa4ll B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

. BBIJIBIDKEHHE U 000CHOBAHWE THIIOTE3bI, BEIOOP CrIoco0a €€ MPOBEPKH;

. CaMOCTOSITENIbHOE CO3/IaHHE aJTOpUTMa JEATENBHOCTH NpPU PEIICHWH MpOoOJIeM TBOPYECKOTO U
MTOMCKOBOTO XapaKTepa;

. YMEHHUsI XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO U CBOICTBaM;

. OTIHChIBAaHUE CBOMCTB: TBEPIBIX, KUIKUX, ra3000pa3HBIX BEIIECTB, BBIACICHUE MX CYIIECTBEHHBIX
MIPU3HAKOB;

. n300pakeHNe COCTaBa MPOCTEHMIINX BEIIECTB C MOMOIIbI0 XUMHYECKHX (POPMYIT U CYIIHOCTH
XUMHYECKUX PEaKLUi ¢ TOMOIIbI0 XUMUYECKIX YPaBHEHUH;

. MpoBeJIcHUEe HAOMIOJCHHM, ONMHUCcaHWe MPU3HAKOB U YCIOBUN TEUYEHHUS XUMHUYECKHX DPEaKIui,

BBIIIOJIHCHUC XHUMHUYCCKOI'O OSKCIICPUMCHTA, BBIBOJbI Ha OCHOBC aHaJIM3a Ha6J'IIOI[eHHﬁ 3a OKCIICPpUMCHTOM,
peuieHue 3aia4, oJIy4eHue XUMHYECKOM HH(bOpMaHHH N3 pa3JIMYHbIX HCTOYHUKOB,

. YMEHUE OPraHUu30BbIBATH UCCIEAOBAHUE C LIEIBIO IPOBEPKU TUIIOTES;

. yYMEHUE JIeNIaTh YMO3aK/II0UeHNs (MHIYKTUBHOE U 110 aHAJIOI'MU) U BBIBOJIbI;

. yMeHue OOBEKTMBHO OIICHHBAaTh HMH(POPMALMI0O O BEUIECTBaX M XUMHUYECKUX IPOLEccax,
KPUTHYECKH OTHOCUTHCS K IICEBIOHAYYHOU MH(pOpMALIUU.

Kommynuxamuenwvie

Obyyarowuiics nOIYyYUm 803MOACHOCIY O POPMUPOBAHUSL CLEOVIOUWUX KOMMYHUKAMUBHBIX VV]]:

. [IOJJHO€ MU TOYHOE BBIPAXKCHUE CBOUX MBICIEH B COOTBETCTBHUM C 3aJadyaMHU M YCIIOBUAMU
KOMMYHHUKAIUU;

. aZICKBaTHOE MCIIOJIb30BAHUE PEYEBBIX CPEACTB Ul Y4aCTHUs B JUCKYCCUU U apryMEHTAalUU CBOEH

MO3UIIMH, YMEHHE IMPEJCTABIATh KOHKPETHOE COJIepKaHUE C COOOIIEHHEM €ro B MUCbMEHHON M YCTHOH (opme,
oIIpeieNieHue CrIocoO0B B3aUMOICHCTBHUS, COTPYIHUUECTBO B OMCKE U cOOpe HHPOpMaLuy;

. OTpesieieHne CIoCO00B B3aMMOJEHCTBHS, COTPYAHHYECTBO B TOUCKE U cOope HHpOpManu,
y4JacTue B Juajore, IiIaHUPOBaHUE OOIIUX CIIOCOO0B pabOThI, MPOSBICHNE YBAXHUTEIHLHOTO OTHOLICHUS K IPYTUM
y4armmcs;

. ONMCAHUE  COJEP)KAHUS  BBINOJHSIEMBIX  JCWCTBUM € II€JIBI0  OPUEHTUPOBKM B
[IPEIMETHOIPAKTUUECKOM IEATENBHOCTH;



. YMEHMSI YUYUTBIBATh pAa3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALMM PA3JIWYHBIX IO3ULHUNA B
COTPYJHUYECTBE;

. (dopmMynupoBaTh COOCTBEHHOE€ MHEHHE M TO3MIUIO, apryMEHTHPOBATh M KOOPAMHUPOBATH €€ ¢
MO3UIMSAMHU AapTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE OOILEro PEHIeHUs] B COBMECTHON JCATEIbHOCTH;

. OCYILECTBIATh B3aUMHBIH KOHTPOJIb M  OKa3plBaTb B  COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

. IUTAHUPOBATh OOIMIME CrOCOObI PabOTHI; OCYIIECTBIATh KOHTPOJb, KOPPEKLHUIO, OIICHKY JACUCTBUI
napTHEpa, yMeTb YOeK1aTh;

. HCII0JIb30BaTh AJEKBAaTHBIE $I3BIKOBBIE CPEACTBA MJIsi OTOOpaKEHMsI CBOMX 4YYBCTB, MBICIEH,
MOTHBOB M TIOTPEOHOCTEI; 0TOOpaKkaTh B peur (OmucaHue, OOBSICHEHUE) COACPKAHUE COBEPIIACMBIX JICHCTBHIMA,
Kak B (hopMe rpoMKOii CONMANU3UPOBAHHON PeUH, TaK U B (hoOpMe BHYTPEHHEH peyn;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, HUCIOJb3Ysl CpEACTBA YCTHOM W NHCbMEHHOU
KOMMYHHKAIIMH TP paboTe ¢ TEKCTaMHU Y4eOHUKA W JIOTIOJIHUTEIFHON JIMTEpaTypOil, CIPaBOYHBIMU TaOJIUIIAMH,
MPOSIBIISITh TOTOBHOCTD K YBaKCHHUIO WHOW TOUKH 3pEHHS TPU OOCYKJICHHH PE3YIbTaTOB BBITIOJTHEHHON PaOOTHI.

Ilpeomemnvimu pezynomamamu uszyyenus npeomema «Xumusa» 6 8 Kiacce AGNAIOMCA CledyIOujue
ymenusa:

1. B noznasamenvuoui cghepe:

JaBaTh ONpPENENCHUs W3YYCHHBIX TMOHSATHUN: BEIIECTBO (XMMHYECKUN OHIIEMEHT, aToM, HOH, MOJIEKYIa,
KpUCTaJUTHYECKasl PelieTKa, BEIIeCTBO, IPOCThIE W CIIOKHBIC BEIIECTBA, XUMHUYECKass (OopMyia, OTHOCUTEIbHAs
aTOMHAasi Macca, OTHOCUTEIbHAs MOJIEKYJISpHas Macca, BaJE€HTHOCTb, OKCHJbI, KUCJIOTbI, OCHOBAHUS, COJIH,
aM(}OTEepHOCTh, HHANKATOP, MIEPUOANICCKII 3aKOH, IEPUOINUYECKAsI CUCTEMA, TTIEPHUOIUYEcKast TaOInIIa, H30TOIIHI,
XUMUYECKasi CBS3b, AJIEKTPOOTPUIIATEIIBHOCTh, CTEMEHb OKHCICHUsSI, DJIEKTPOJIHT); XHMHUUYECKas PEaKIus
(XMMHYECKOE ypaBHEHHE, T€HETHYECKasi CBSI3b, OKHCICHHUE, BOCCTAHOBJICHHUE, DJIEKTPOJIMTHYECKAS AUCCOIHAITHS,

CKOPOCTH XUMHUYECKON peaxium);
OTHCHIBATh JEMOHCTPAIIMOHHBIE M CAMOCTOSITEJIbHO TPOBEACHHBIE AKCHEPUMEHTHI, MCIONb3ys HJS ATOTrO
€CTECTBEHHBIN (pycckuid, POIHOI) SI3BIK u SI3BIK XUMHUH;
+ OMHUCBHIBaTh M pa3iMyaTh U3y4YEHHBIE KJIACChl HEOPraHMYECKHX COEIMHEHUH, MPOCThIE M CIOKHbIE BEILECTBa,
XUMHYECKHE peaxum;
KJIacCU(pUIIMPOBATH U3yYEHHBIE 00BEKThI u SIBJICHUS;

- HaOII0AATh IEMOHCTPUPYEMBIE U CAMOCTOSITETIFHO MTPOBOJUMBIE OTBIThI, XUMHUECKHE PEaKIUH, IPOTEKAIOIINE B
pupoie u B OBITY;

JenaTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAOMIOJCHMM, M3YYEHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH,
MPOTrHO3UPOBATh  CBOMCTBA  HEW3YYEHHBIX BEUIECTB IO  aHAJOTMM CO  CBOWCTBAMU  H3YYEHHBIX;
© CTPYKTYpUPOBaTh M3YUEHHBIM MaTepuan U XUMUYECKYI0 HHPOPMAIUIO, MOJYyYEHHYIO U3 IPYTHX HCTOYHUKOB;
* MOJICIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO MEPUOJIOB (B paMKaxX MU3y4EHHBIX MOJIOKEHUN
teopuu . Pesepdopmaa), crpoeHre MpoCTEHIITNX MOJICKYJI.

2. B yenHocmHo-opuenmayuoHHol cgepe:
aHAJIM3UPOBATh U OICHUBATHh MOCIEACTBHS IJIi OKpYXKAaroliel cpeapl ObITOBONW M MPOU3BOJACTBEHHOM
NeSITEeNIHOCTH YEJIOBEKa, CBA3aHHOM C mepepabOTKOM BEIeCcTB.

3. B mpyooeoti cghepe:
* IPOBOJIUTH XUMUYECKHI SKCIIEPHUMEHT.

4. B cgpepe bezonacnocmu stcuznedesmenbHoCmu.

* OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUAX, 0KOTAaX M JPYrUX TpaBMax, CBSI3aHHBIX BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAaHHEM.

OTMCBIBATH CBOMCTBA TBEPBIX, KHJIKUX, Ta3000pa3HBIX BEILECTB, BBIIENS UX CYIIECTBEHHbIE IPU3HAKH;

* XapaKTepU30BaTh BeIECTBa [0 COCTaBy, CTPOEHUIO M CBOICTBaM, YCTaHaBIMBATh NPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXIY JAHHBIMU XapaKTePHUCTUKAMHU BEIIECTBA;

* PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TMOHATHHA «aTOM», «MOJEKYNIa», «XHUMUYECKUN SIIEMEHTY,
«IIPOCTOE BEILIECTBO», «CI0MKHOE BELIECTBOY, «BAJCHTHOCTHY, UCIIOJIb3YsI 3HAKOBYIO CUCTEMY XHMUHU;

* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB ¢ MOMOIIbI0 XUMHUECKUX (POPMYI U CYIIHOCTh XMMHYECKUX
peaKuii ¢ MOMOILIbI0 XUMHUECKUX YPaBHEHUH;

* BBIYHUCIISTh OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, a TaKXKe€ MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIEMEHTA B COSANHEHUAX JUIS OLICHKH UX MPAKTUYECKON 3HAUUMOCTH;
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* CPaBHUBATH IO COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, COJIN;

* KJIacCU(UIIUPOBATH OKCUIBI M OCHOBAHMSI IO CBOMCTBAM, KUCJIOTHI U COJIH IO COCTABY;

* [10JIH30BATHCS TAOOPATOPHBIM 00OPYAOBAHUEM U XUMUYECKOU MOCYAOH;

* MPOBOJIUTh HECIIOKHBIE XUMHUYECKHE OTBITHI W HAONIOJICHUS 3a M3MCHEHUSMHU CBOWCTB BEIIECTB B
MpoLlecCe WX MPEBpAlICHHA; COONIONATh MpaBUiIa TEXHUKH OE30MACHOCTH TPU MPOBEACHUU HAOIIONCHUN H
OTIBITOB;

* pa3NUYaTh OKCICPUMEHTAILHO KHCIOTHI ¥ IMIENOYH, TMOJb3YSICh HHIUKATOPAMH, OCO3HABATh
HE0OX0IUMOCTh COOIIOICHHSI MEep OE€30MMaCHOCTH TP OOPAIICHUN C KUCIOTAMU U MIEIOYaMH.

* PacKphIBaTh CMBICIH NepHoandeckoro 3akona . . Menneneesa;

* OIMCBIBATH U XapaKTEPU30BATh TAOIUYHYIO (OPMY IMEPUOTUICCKON CUCTEMBI XUMUYECKUX HJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIZCP M PACIPEICIICHUE YMCIa AJIEKTPOHOB TI0 JJICKTPOHHBIM CIIOSM
aTOMOB XMMHYECKUX JICMCHTOB MaJIbIX ITEPHOJIOB IMIEPUOTNICCKON CUCTEMBI, a TAKIKE KAIHSI U KaJIbITHUS;

* pa3UYaTh BUJIBI XUMHUYECKOUN CBS3HM: MOHHYIO, KOBAJICHTHYIO TOJISIPHYIO, KOBAJICHTHYIO HEIOJIAPHYIO H
METAJLUTHICCKYIO;

* H300paXKaTh 3JIEKTPOHHO-HOHHBIC (OPMYJIBI BEHIECTB, 0OPAa30BAHHBIX XUMUYCCKUMHU CBS3SIMH Pa3HOTO
BH/IA;

* BBISIBJIAT 3aBUCHMOCTH CBOWCTB BEIIECTB OT CTPOCHHSI WX KPHCTAUIMYECKUX PEMIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUTHUECKHUX;

* XapaKTepU30BaTh XUMHUYCCKUE JIIEMEHTHI M HMX COCJWHCHUS HAa OCHOBE TIOJOXKEHUS JJICMECHTOB B
MEPHOINICCKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTepHU30BaTh HAYYHOC W MHPOBO33PCHUECKOE 3HAUYCHUE MEPHOIMICSCKOTO 3aKOHA U MEePHOUICCKON
cUCTeMbl XuMUYeckux snemeHToB J[. WM. MenpaeneeBa; * OOBSCHATH CyTh XHMHUYECKHUX TIPOIECCOB M UX
MPUHIMITHATHEHOE OTINIHE OT (PHU3UICCKHX;

* Ha3bIBATh MTPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUICCKUX PEAKITUH;

* YCTAaHABJIMBATh TPHUHAUICKHOCTh XUMHUYECKOH pPEAaKIUU K ONPEISIIEHHOMY THITYy TIO OJHOMY U3
KITAaCCHU(PUKAITMOHHBIX TTPU3HAKOB: 1) IO YHCITy M COCTaBY MCXOJHBIX BEIICCTB W MPOJIYKTOB PeakIuu (peaKiuu
COCIMHCHUS, PA3JIOKEHUS, 3aMEIICHUS W OOMEHa); 2) 1O BBIJACICHUIO WIJIM TOTJIONICHUIO TEIUIOTH (peakiuu
AK30TEPMHUYECKUE M HHAOTEPMUYECKHE); 3) MO HM3MEHEHHIO CTENEeHEH OKHUCIEHHS XUMUYECKHX DJIEMEHTOB
(peakuu OKHUCITUTEIHHO-BOCCTAHOBHUTENbHBIC); 4) 10 o00paTUMOCTH Tporecca (peakiuu oOpaTuMble U
HEOOpaTUMBbIC);

* COCTaBJIATh YPaBHEHUS JJIEKTPOJIUTUYECKOM TUCCOLMALMU KHUCIIOT, LIEJOYEH, COJiei; TMONHbIE HU
COKpalIEHHbIE HOHHBIE YPaBHEHUS peaKlnii 0OMeHa; ypaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJIYKTHl XUMHMUYECKUX peakuuii mo ¢opMyaam/Ha3BaHUSIM HMCXOJHBIX BEIIECTB;
OTpeeNATh UCXOAHbIE BEIIECTBA MO (popMysiaM/Ha3BaHUSAM IPOAYKTOB PEAKIIHH;

* COCTaBJISATh YPaBHEHMsI PEAKIMii, COOTBETCTBYIOIIUX IOCIEI0BATEIBHOCTH («IIETIOYKE») MpEeBpallCHHUI
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACcCOB;

* BBISIBJISITH B TIPOIECCE SKCIIEPUMEHTAa MPU3HAKHU, CBHJIETENILCTBYIOIIME O MPOTEKAHHMM XUMUYECKOU
peaxiuu;

* IPUTOTOBIIATH PACTBOPHI C ONPEECIIEHHON MacCcOBOM 0JIel pacTBOPEHHOTO BEIIECTBA;

* ONpEAeTATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHCIOT M MIEJOYEeH MO HM3MEHEHHIO OKPacKu
WHMKATOPOB;

* POBOJIUTh KAYECTBEHHBIC pPEaKIMH, MOJITBEPKIAIONINEe HAIUYUE B BOJHBIX pPACTBOpPaxX BEIECTB
OTJICIbHBIX MOHOB

* ONpEAeTATh MPUHAAICKHOCTh HEOPTaHWYECKUX BEHIECTB K OJHOMY U3 H3YYCHHBIX KIACCOB/TPYIIIL:
METaJTBl U HEMETAIIJIbl, OKCHJIbI, OCHOBAHMUSI, KUCTIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 0 WX Ha3BAHUSIM;

* OMpENIeNSITh BAIGHTHOCTh U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (OPMYJIBl HEOPTraHMYECKUX COCIUHEHUH TO BaJCHTHOCTSM U CTEMEHSM OKHCIICHUS
AIIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOIUIE pACTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS (PU3UYECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTanIoB M HEMETAJUIOB) M UX BBICIIUX OKCUAOB, 00pPa30BaHHBIX AJIEMEHTaMU BTOPOTO M TPETHETO MEPUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHbIE ISl TPYIIT OKCUAOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapaKTepHBbIE IS KAKIOTO M3 KIIACCOB HEOPraHWYECKHUX
BEILECTB: KUCJIOT, OCHOBAHMIA, COJICH;

* MPUBOANTH TMPHUMEPHI PEAKINi, MOATBEPKIAIONINX XUMUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHHI U COJIEH;

* ONPEAETATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIusx;
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* COCTaBJIATh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIN OanaHC (71 M3YYEHHBIX pEaKiuii) MO MPeI0KEHHBIM
CXeMaM pEaKILHUii;

* POBOJIUTH JTA0OPATOPHBIC OTBITHI, TTOATBEPKIAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

Ilpeomemuvimu pezyromamamu usyueHus npeomema «Xumusa» ¢ 9 Kiacce aensaomcsa cieoyrwouwjue
YMEHUusA:

1. B nosnasamenvroti cghepe:

- J1aBaTh OTPEICIICHUS M3YYCHHBIX TOHSATHN: BEIIECTBO (XUMHUYECCKHI DJIEMEHT, aTOM, WOH, MOJICKYJa,
KPUCTALTMYECKAs PEIIeTKa, BEIIECTBO, MPOCTHIC U CIIOKHBIC BEIIECTBA, XUMUYECKass (opMysia, OTHOCHUTEIbHAS
aTOMHAass Macca, OTHOCHTEIbHAs MOJIEKYJspHAas Macca, BaJICHTHOCTh, OKCHUJBI, KUCJIOTBI, OCHOBAHUS, COJIH,
aMm(pOTEpHOCTh, UHIUKATOP, IEPHOAMYSCKUAN 3aKOH, IIEPUOINICCKAsl CUCTEMA, IIEPUOINIecKast TabIHIa, H30TOIIHI,
XHUMHYECKask CBSI3b, AJICKTPOOTPHUIIATEIIPHOCTh, CTEICHb OKHWCIICHHS, JJICKTPOJIAT); XAMHYECKas PEAKIIHS
(XMMUYECKOE YpaBHCHHE, TCHETUYECKAs CBS3b, OKUCIICHHE, BOCCTAHOBIICHUE, YJICKTPOJIUTHYCCKAS TUCCOIHAIIHS,

CKOPOCTb XUMHUYECKON peaxium);
ONUCBIBATh JIEMOHCTPALIMOHHBIE M CaMOCTOATEIBHO IPOBEIACHHBIE AKCIEPUMEHTHI, HUCIOJIBb3ys UIs 3TOTO
€CTECTBEHHBIN (pycckuit, POIHOI) SI3BIK 51 SI3BIK XUMWU,
* ONMCHIBATh M PA3JINYaTh U3YyYEHHBIE KJIACChl HEOPraHMYECKUX COCIMHEHMM, IPOCTBIE M CIIOKHBIC BEIECTBA,
XUMUYECKUE peakuuy;
KJIaCCU(PUIIMPOBATH W3Y4YCHHBIE 00BEKTHI u SIBJICHUST;

- HaOJII0AATh IEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO MTPOBOJUMBIE OTBITHI, XUMHUECKHE PEAKI[UH, IPOTEKAIOIINE B
npupojae u B OBITY;

ACJIaTb BBIBOABI W YMO3AKIOYCHHA U3 Ha6J'IIO)IeHI/II71, HN3YUCHHBIX XHUMHUUYCCKUX BaKOHOMepHOCTefI,
IMPOrHO3UPOBATH CBOIICTBa HCU3YYCHHBIX BCIIICCTB 110 AHaAJIOTUn CcOo CBOMCTBAMU HN3YUYCHHBIX;
+ CTPYKTYpUpPOBaTh W3YUYEHHBIM MaTepuan U XMMUYECKYI0 MHPOpPMAIUIO, MOJYyYEHHYIO U3 IPYTHMX HCTOYHUKOB;
* MOJICITMPOBATH CTPOCHHE aTOMOB JIEMEHTOB TIEPBOTO — TPETHETO MEPHOJIOB (B paMKaX M3y4SCHHBIX MOJIOKESHUN
teopuu J. Pesepdopaa), crpoeHre MpOCTEHIITNX MOJICKYJI.

2. B yennocmno-opuenmayuonnoti cghepe:
aQHAIM3UPOBATh M OIICHUBATH TOCIEACTBUS JJIA OKPY)KAIOIIEH cpeapl OBITOBOM M IPOU3BOJACTBEHHOM
NESITETFHOCTH YeJIOBEKA, CBSI3aHHOM C TepepabOTKOM BEIIECTB.

3. B mpyooeotii cihepe:
- IPOBOJIUTh XUMHUYECKHH IKCIICPUMEHT.

4. B cghepe bezonacnocmu scuznedesimenrbHOCHu:

- OKa3bIBaTh MEPBYIO MOMOIIb TIPU OTPABJICHUAX, 0)KOTAaX U IPYrUX TpaBMax, CBA3aHHBIX C BEHIECTBAMU U
J1a00paTOPHBIM 000PYTOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Haszeanue Tema ypoka OcHogHble 6U0bl OessmenbHOCHU Hcnonvzoseanue
pazoena odyuarowguxcsn 0bopyoosanus
uenmpa «Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuy. | Cnymanue oObsICHEHUH yuuTens.
Bewecmaa. CamocrosTenbHas paboTa ¢ yaeOHHKOM.

OO0bscHeHUE HAOIOIaEMbIX SIBJICHUM.

2.11lpespawenus
sewecms. Ponv xumuu 6
JHCUBHU YeloBeKd.

Pabora ¢ pazgaTouHbIM MaTepHaIOM.
Caymanue oObsICHEHUN yUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

3. Kpamxuii ouepk | Cnymanue oObICHEHUN YUUTEIS.
ucmopuu pazeumus | CamocTosiTenbHast paboTa ¢ yueOHUKOM.
Xumuu. OT1Oop u cpaBHEHHE MarepHuaiga IO

HCCKOJBbKHUM HUCTOYHHUKAM.
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4.11CX2 JA. | Cnymanue oObsICHeHUN YIUTEIs. Jatunk BBICOKOH
Menoeneesa. 3uaxu | CamocrostenbHas paboTa ¢ yaeOHUKOM. | TemnepaTypbl,  JlaTumk
Xumudeckux snemenmos. | Pabota ¢ Tabnuneit MeHeneena. TeMIIepaTypbl
PaGora ¢ kaproukamu. TUTATUHOBBIN
o. Xumuueckue AHamus GopMyL.
Gopmynb.
Omuocumenvhas Pemenne TEKCTOBBIX KOJIWYECTBEHHBIX H
AMOMHASL u | KaUeCTBEHHBIX 3a/Jau.
MONEKYIAPHAS MACCHL. Crnymianue oObsICHEHUN yIUTEIsI.
PaboTa B mapax.
Pabota B rpynmnax.
Amomut 1. OcHosHvle ceedenus o PaGoTa ¢ PasIATOUHBIM MATEPHATOM. I[aTIII/IKu
XUMUYECKUX | CmMpOeHuu AMOMOB. | (yoryianme OGBICHEHM YIUTENS, BBICOKOW TEMIIEpaTyphl,
IIeEMEHM 06 Hszomonwi. CaMoCTOSTebHAS PAGOTA ¢ YUEGHHKOM. JaTauk TeMIepaTypbl
(8w IUIATHHOBBIN
2. Cmpoenue | Cnyianue 0ObsICHEHUN YUUTES.
91eKmpOHHBIX  060104ek | CaMocTosITeNbHAs PadoTa C YUCOHUKOM.
amomoe. Hsmenenue | Pabota ¢ Tabnuueit Menneneena.
yucra anekmporos Ha | Pabora ¢ KapToukaMmu.
BOYV. PaboTa B mapax.
Pabota B rpynmax.
3. Uonnas cen3v. Cnymanue oObSICHEHUN yauTesl.
Pemenue nocraBieHHbIX 3a/1a4.
Pabota ¢ yueOHHKOM.
PaboTa B mapax.
PaboTa B rpynmax.
4, Bzaumooeiicmeue | Crymianue oObICHEHUH YIUTEIIS.
amomoe anemenmos- | Pabora ¢ Tabnuieii Meneneesa.
HemMemanios Mmedicoy | Pemienue 3aaay.
co0oll. Pabota B mapax.
Pabota y mockwu.
5. Kosanenmnas p
aboTa ¢ pa3gaTO4YHbIM MaTEPHAIIOM.
HUMUIECKd CEA3D. Crnymranue o0bsICHEHUH yIUuTeIIsl.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
6. Memannuueckas p
aboTa ¢ pa3gaTO4YHbIM MaTEPHAIIOM.
HUMUIECKd CEA3D. Crnymranue o0bsICHEHUH yIUuTeIIsl.
CamocTosTenbHas paboTa ¢ yueOHHUKOM.
7. Oboowenue u | Pabota B mapax.
cucmemamu3ayus 3Hanuti | Paborta B rpymmax.
Pemenne 3amau.
[IpoBepka 1noay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOU paboTe.
8.Konmponvnas paboma | Pemienue 3ajaHuii KOHTPOJIbHOM paOOTHI.
MNe 1.
IlIpocmote 1. IIpocmuie sewecmea — PaBoTa ¢ pa3IaTOUHbIM MATEPHATOM. Jatuyuk BBICOKOU
eeujecmea Memantel u HeMEMAMbl. | Cpviiamye 0GbsCHEHHI YIHTEIA. Temmeparypsl, JlaTumk
(74 Anaus KOHMPOTBLHOU | CapocTosTenbHAs pabOTa C YICOHHKOM. TeMIIepaTyphl
pabomai. AHAII3 OMIHGOK. IJIATHHOBBIN —
AHanM3 KOHTPOJBHOH pabOTHI. M3MCPCHHE TCMIICPATypbl
Pabora Haj omnOKamH. TEpEXOI0B AILIOTPOTIHAIX
Pemenue 3anay. Mo uKaLuil CCPRL
U3MEpEHUE TEMIEPATyphl
TUJTABJICHUS BEIIECTB.
2. Konuuecmeso | Ananu3 dpopmyi.
gelyecmea. Pemenne TEKCTOBBIX KOJIWYECTBEHHBIX H
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KAaueCTBEHHBIX 3a7ay.
Craymanue oObsSCHEHUN YUUTEIIS.

3. Pewenue 3aoau .

Ananmuz Gopmy.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1au.
Caymanue oObsSCHEHUN YUUTEIIA.

4.  Monapuoui  0b0vem

2d3086.

Ananmuz Gopmy.

Pemnienne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1a4.
Cnymanue oObsICHEHUN YUUTEIIS.

5. Pewenue 3aoau.

Ananmms Gopmy.

Pemnienne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1a4.
Cnymanue oObsICHEHUN YUUTEs.

6. Obobwenue u
cucmemamu3ayusi 3HaHuil
no enaee  «llpocmoie
sewecmeay.

PaboTa B mapax.

Pa6ora B rpynnax.

Pemenue 3apauq.

[IpoBepka nMoay4eHHBIX 3HAHUU.
IToaroroBka K KOHTPOJIHHOU paboTe.

7. Konmponvnas paboma
MNe 2.

Pemenue 3aganuii KOHTPOJIBLHOM PabOTHI.

Coeounenus
XUMUYECKUX

21eMenmos
(15 u).

1. Cmenenv oxkucienus.
Ananus KOHMPOIbHOU
pabomul.

Cnymanue 0ObsICHEHUI yUUTesl.
CamocTrosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ Tabmuueit Menneneesna.
PaboTa c kapToukamm.

2. Baocnetiwue xknaccoi
OUHAPHBIX COeOUHeHU .

PaGora ¢ pazgaToyHbIM MaTepUaIoM.
Crnymanue 00bsICHEHUH YIUTeIIsl.
CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

3. Ocnosanusi. PaboTa ¢ pa3maTo4HbpIM MaTepUATIOM. Hatauk pH
Crnymanue 00bsICHEHUH YIUTeIIsl.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
4, Oboowenue u | PaboTa ¢ pa3gaTouyHbIM MaTEPHAIIOM.
cucmemamuzayusl Pemenue 3anay.
3HAHUII. 3akperuieHue 3HaHuM 10 TEME.
5. Kucnomul. Crnymranue 0ObsSICHEHUH YUUTEIIS. Hatuuk pH
CamocrosTenbHas padoTa ¢ y4eOHHMKOM.
Otbéop u cpaBHeHHE MaTepuaga [0
HECKOJIbKUM HCTOYHHUKAM.
6. Oboowenue u | PaboTa ¢ pa3naTouyHbIM MaTEPHUATIOM.
cucmemamuzayusl Pemenue 3anay.
SHAHUUL. 3aKperuieHne 3HaHUM 10 TEME.
7. Coau. Caymanue 0ObsICHEHUH yauTes. Haruuk pH

CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop u cpaBHeHME MaTepHuaiga IO
HECKOJIbKUM HCTOYHHUKAM.

8. Obobwenue u
cucmemamu3ayus
3HAHUIL.

PaGota ¢ pazgaTouHbIM MaTepUaIoOM.
Pemenue 3amay.
3aKperuieHre 3HaHUM 10 TEME.

9. Obobwenue u
cucmemamu3ayust 3HaHuil
00 OCHOBHBIX KllACCax
HeOp2aHu4ecKux
seuecms.

Pabota ¢ pazgaTo4HbIM MaTepUaIoOM.
Pemenue 3amay.
3akperuieHre 3HaHU| 10 TeME.

10.  Kpucmannuueckue
peutemxu.

Paborta ¢ pa3naToyHbIM MaTepUaIoM.
Craymanue oObsICHEHUN yUUTEIIA.
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CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

12. Yucmule sewecmea u
cmecu.

Craymanue oObSICHEHUH yIUTENs.
CamocrositenbHas paboTa ¢ yueOHUKOM.
Otbop W cpaBHEHHE MaTepHana IIo
HECKOJIbKAM HCTOYHUKAM.

13. Maccosas u
obvemuasn ooau
KOMNOHEHMO8 CMeCHU.

Ananmuz Gopmy.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1a4.
Cnymanue oObsICHEHUN YUUTEIIS.

14. Pacuemui, ceszannvie
C NOHAMUEM «O0JISLY.

Ananmms Gopmy.

Pemnrenne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 33/a4.
Cnymanue oObsICHEHUN YUUTEIIS.

15. Konmponvnasn
paboma Ne 3.

Pemenue 3a1anuii KOHTPOJIBLHOM pabOTHI.

H3zmenenus,
npoucxooauiu
e c
eeujecmeamu
(12 u).

1. Qusuueckue s6nenus 6
XUMUU. Ananuz
KOHMPOILHOU pabombi.

PaboTa ¢ pa3naTo4HbIM MaTEpUATIOM.
Cnymanue oObsICHEHUN yUUTEs.
CamocTtosTenbHas padoTa ¢ yueOHHUKOM.

2. Xumuueckue peaxyuu.

Cnymanue 0ObsICHEHUI yUUTes.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Otbop ¥ cpaBHEHHE MaTepuasa Io
HECKOJIbKUM UCTOYHUKaM.

3. Xumuueckue | Cnymanue oObSICHEHUN yUUTES.
VPAGHEeHUsL. CamocrosTenbHas padoTa ¢ y4IeOHHUKOM.
OTbéop u cpaBHeHHE MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.
4, Pacuemwr no | Ananus ¢popmyit.
ekt Pemienne TEKCTOBBIX KOJWYECTBEHHBIX U
YpasHenuam. KQ4E€CTBEHHEIX 3aJ1a4.
Crnyiranue o0bsICHEHUH yInuTeIIsl.
5. Pacuemui no | Ananus Gpopmyit.
ekt Pemienne TEKCTOBBIX KOJIUYECTBEHHBIX U
VPABHEHUSIM.

KayeCTBEHHBIX 3a/1a4.
Crnymranue o0bsICHEHUH yInuTeIIsl.

6. Peaxyuu paznosiceHusl.

Pabora ¢ pa3gaTouHbIM MaTepHAIOM.
Caymanue oObsICHEHUH yUUTeIs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

1. Peaxyuu coedunenusi.

Pabora ¢ pazgaTouHbIM MaTepHAIOM.
Caymanue oObsICHEHUH yUUTeIs.
CamocrostenbHas paboTa ¢ y4eOHUKOM.

8. Peaxyuu 3amewyerusl.

Caymanue oObsICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OT1Oop u cpaBHeHHE MaTepHuaiga IO
HECKOJIbKUM HCTOYHHKAM.

9. Peaxyuu obmena.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ot1bop ™ cpaBHeHHE MaTepHuaiga IO
HECKOJIbKUM HCTOYHHUKAM.

10. Tuner xumuueckux
peakyuii  Ha  npumepe
CB0UCME 8000L.

Pabora ¢ pazgaTtouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN yUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

11. Obobwenue s3nanuii
no meme «HM3menenus,

Pabora B mapax.
Pabora B rpymmax.
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npoucxooauue c

Pemenne 3amay.

gewecmeamuy. [IpoBepka nomy4eHHbIX 3HaHUH.
[ToaroToBka K KOHTPOJILHOM paboTe.
12. Konmponvnas | Pemienue 3aganuii KOHTPOJIbHOM paOOTHI.
paboma Ne 4.
Ilpocmeitmue | 1. Ipakmuuecxas | Habnronenue 32 JEMOHCTpauusMHU
onepayuu ¢ |paboma Nel. [lpuemwl | yautens.
eewecmeamu | oopawerus ¢ | OObsicHeHHEe HAOIIOAACMbIX SIBJICHUM.
(Xumuueckuu | 1a00pamopHuiM [locTaHoBKa ONBITOB AJISL IEMOHCTpALUU
npaKkmukym) | 06opyoosaHuem. KJ1accy.
(5 u). BoinosnHeHue npakTuyeckoi paboThl.
2. Ilpakmuueckasa | Habnmtonenne  3a  geMoHcTpauusiMu | JlaTuMk — TeMmeparypsl
paboma No2 YUUTEISL. TUTATHHOBBIN
Habniooenue 3a eopsweri | O0bsicHeHNE HAOTIOaeMbIX SBICHUH.
ceeyoll. [TocTranoBKa ONBITOB AJIsI JIEMOHCTPALIUU
KJ1accy.
BrinosnHenue npakTuyeckoil paboThl.
3. Ipakxmuueckas Habmonenue  3a  JEMOHCTPALMAME Jatuuk BBICOKOH
paboma Ne3 Ananus L — Temmeparypbl, JlaTumk
1OYGHL Uy 600b. OObscHeHne HaOII0JaeMbIX SBJICHUH. TeMIICpaTyphl
T[ToCTaHOBKA OIBITOB [UIsi AeMOHCTpamun | o a1 MHOBBIH R
KITacey. U3MEpEeHUe TeMIlepaTyp
BrinonHenue npakTuyeckoit paboThl. BL B mponiecce oOyderua
preMaM BBbIIIapUBAHUSA
BOJIBI 3 o0pasioB
noussl. [aTtunk pH — pH
—H3MepeHue
BOJIOPOJTHOTO
noKasaress BBITSDKKH
pacTBOpa MOYBBI
4, Ilpakxmuueckasn Ha6monenue 32 JIEMOHCTDAIHAMH Jatuuk BBICOKOI
paboma Ned . [Ipusnaku yaRTeNTs. temnepatypbl, Jlarumk
HUMUHECKUX pearyu. OO0bsacHeHnne HaOII0JaeMbIX SBJICHUH. TeMIICpaTyph
ITOCTaHOBKA OIBITOB JUIS ACMOHCTpAImy | oot AHOBBIH, HaTqu pH
KITacey. — MpPU3HAKU peakiuii mo
BrimonHenne npakTuyeckoit paboThl. M3MCHCHHIO . Cpeabl
(peakuus  HeWTpaiuzall
1n)
5. lpaxmuyeckas | 1o OCHHE 33 IeMOHCTDAIMAME DJIEeKTPOHHbBIE BECHI,
paboma Nos. — Habop nabopaTopuu
Lpuzomoenenue OObsacHeHne HAOMIOJaeMbIX SIBICHUU. I'a
pacmesopd caxdpd U | ITocraHoBKA OMBITOB JUISL AEMOHCTPALIAH
pacuem €20  MAccosol | ypaqoy
dou & pacmeope. BrinonHnenue npakTuyeckoi paboThl.
Pacmeopenue. | 1. Pacmeopenue. PaBoTa ¢ pa3IaTOHbIM MATEPHATOM. Jatuyuk BBICOKOU
Pacmeopoi. Pacmeopumocmo Cryimanue oObsCHER I yaHTENs. TeMIeparypsl,  JlaTuuk
Pearyuu 6EECtE & 600€. CaMoCTOsITeNbHAS PaboTa ¢ yaeOHuKOM, | oo ICePaTyPhl
UOHHO020 IUIATUHOBBIM ~ — o
oomena. TOPEHUIO CKa3aHO BBILIE,
Okucnumensh Hatuuk pH - 1npm
0- WU3YYEHHN  KHCIOT |
eéoccmanogum OCHOBAHUM (cpena
elbHble pacTBopa).
peaxuyuu(11 JlaT4uK 3JIEKTPOIIPOBOI-
y) HOCTHU - H3y4yeHue
2. OAC.  Ocnostvie | pygory ¢ pa3IaTOYHBIM MaTEPUATIOM. TPOBOAUMOCTH
noaooicenus T3/ pacTBOPOB

Craymanue oObsICHEHUN yUUTEIIA.
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CamocrosTenbHas paboTa ¢ y4eOHHUKOM.

3. Uonnvie ypasnenus.

Ananus popmyi.

Pemienne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1au.
Craymanue oObsCHEHUN YUUTEIIA.

4. Kucnomeui, ux | PaboTa ¢ pa3naTouyHbIM MaTEPHATIOM.
Kaaccugpuxayus u | Cnymanve oObsICHEHUH YIUTEsI.
ceoticmeaa. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
. Ocnosarus, UX | PaGoTa ¢ pa3HATOYHBIM MATEPHATIOM.
i acvcuqbukab;uﬂ U | Cnymanue 06bscHEHHH yauTEINS.
ceoucmed. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
6. Oxcuov, ux | Cnymanue oObSICHEHUH yIUTEISL.
Kaaccugurayus u | CamocrosiTennpHas paboTa ¢ y4eOHHKOM.
ceoticmea. OTbéop U cpaBHEHHME MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.
7. Conu, ux | Cnymianue oObsICHEHUH yuuTes.
Kraccuguxayus u | CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
ceoticmea. OTbéop U cpaBHEHHME MaTepuaiga IIo

HECKOJIBKUM NCTOYHHUKAM.

8. lenmemuueckas ce6s3v

Pabora ¢ pazgaToyHbIM MaTepUaIOM.

Medcoy Kraccamu Crnymanue 00bsICHEHUI YIuTeTIsl.
gewecms.
CamocrosTenbHas padoTa ¢ yYeOHUKOM.
9. Oxucaumenvro- | Crnyianue oObsSICHEHUHN yUnuTeNs.
80CCMAHOBUMENbHBIE CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
peaxkyuu. OTbéop u cpaBHeHHME MaTepuaga [0
HECKOJIbKUM HCTOYHHUKAM.
10. Oboowenue u | Pabora B mapax.

cucmemamusayusi 3HAHULL
no meme « Pacmeopenue.
Pacmeopul. Peaxyuu
uonnozo oomena. OBPy.

PaboTa B rpynmax.

Pemenne 3agau.

[IpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka k KOHTPOJIHHOU padoTe.

11. Konmponvrnas
paboma Ne 5

Pemenne 3aganuii KOHTPOJIHHOM PaOOTHI.

Ceoiicmea
IJIEKMPOaUmMo
68
(Xumuueckuii
nPAKmMuKym)

(44)

1. Ilpakmuuecxas
paboma Ne 6. Howunvie
peakyuu.

HaOmronenune 3a
YUUTEIS.
OO0bscHeHrEe HAOIIOMAEMBIX SIBJICHUI.
[TocTaHOBKA OIBITOB JIJISl JICMOHCTPALIMH
KJaccy.

BelnosHeHHE PAaKTHYECKON pabOTHI.

JIEMOHCTPALASIMH

2. Ilpakmuuecxas
paboma Ne 1. Vcnosus
NPOMEKAHUSL XUMUYECKUX
peaxyuii MmedHcoy
pacmeopamu

NEKMPOIUMOB 00 KOHYA.

HaOmronenune 3a
YUUTEJIS.
O0bsaAcHeHNEe HAOIIOTAEMBIX SIBJICHUHN.
[TocTaHoBKa OMBITOB AJISI IEMOHCTpAIIUU
KJIaccy.

BrinonHenue npakTuueckoi paboThl.

JACMOHCTpalUsAMHA

JlaTuuk TEeMIIepaTyphbl
IJIATUHOBBIN

3. Ilpaxmuueckas
paboma Ne 8. Ceoticmea
Kuciom, OKCUO08,
OCHOBAHULL U cOJlell.

Habmonenue 3a
YUUTES.
OObscHeHNE HAOIIOMAEMBIX SIBICHHIA.
[TocTaHOBKa OMBITOB AJISi IEMOHCTPAIIUU
KJIaccy.

BrinonHeHne mpakTUYecKoi paboThl.

ACMOHCTpalusIMu

Harunk pH

4. IIpaxmuueckas
paboma Ne 9. Pewenue
IKCNEPUMEHMATIbHBIX
3a0au.

HaGmronenue 32 JIEMOHCTpAIMsIMH
YUUTES.

OObsicHeHrEe HAOIIOMaEMBIX SBICHHUIA.
[TocTaHOBKa OMBITOB AJIsi IEMOHCTPAIIUU
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KJ1accy.
BrInonHeHne npakTHUecKoi paboThl.

3aknrouenue

(4w

1.0600wenue u
cucmemamu3ayust 3HaHuil
no yuebnuky xumuu 3a 8
Kaacc.

PaGora B mapax.

Pabora B rpynmax.

Pemenue 3anmau.

[IpoBepka nmoay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJIHHOU padoTe.

2.0606wenue u
cucmemamu3ayust 3HaHuil
no yuebnuky xumuu 3a 8
Kaacc.

PaGora B mapax.

Pabora B rpynnax.

Pemenue 3anmau.

IIpoBepka noay4yeHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJILHOU padoTe.

3. Umocosas
KOHMPObHAsL paboma no
xumuu 3a 8 Kuacc.

Pemienne 3aganuii KOHTPOJIHHOM PaOOTHI.

4. Aunanuz KOHMPOJILHOU
pabomul. Paboma Hao
owubKamu.

Ananu3 ommooK.

AHanu3 KOHTPOJILHOM pabOTHI.
PabGora Hax ommbOkamMu.
Pemenue 3anauq.

Cnymanue oObsICHEHUN YUUTES.
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9 KJIACC (68 YACOB)

Ha3zeanue Tema YPOKa. OcHo6Hble 6UObL OesaAmeIbHOCIU Hcnonwv3zoeanue
pa3zoena, ooyuarowguxcsn 00opyoosanus
Koniuuecme uenmpa «Touka
0 yacoe Pocma»
Oowan 1. Xapaxkmepucmuka | Cnymanue oObsICHEHUN yIUTENs.
xapakmepucm | xumuueckozo onemenma | CamocTosiTenbHas padoTa ¢ y4eOHHKOM.
uKa Ha OCHOBAaHUU ezo | Pabota c tabnuueit Menaeneena.
XUMUYECKUX | NONOJHCEHUs 6 | PaboTa ¢ kapTOUKaMH.
anemenmos (4 | Ilepuoouueckoii
uy). cucmeme /. .
Memnoeneesa.
2. Xapaxkmepucmuxa | Cnymanue 0ObSICHEHUN YUUTEIIA.

XumMudyeckoezo ajlemenma
Ha OCHOB6AHUU eco

CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ Tabnuneit Menaeneesa.

NON0JHCEHUs 6 | PaboTa ¢ kapToukamu.
Ilepuoouueckoti

cucmeme . .

Menoeneesa.

3. Xapaxmepucmuxa | Cnymanue 0ObSICHEHUN YIUTEIIA.

XUMUYECKO20  dlleMeHma
no  KUCIOMHO-0CHOBHbIM
ceoticmeam 00Opazyempix
UM coeouHeHuu.

CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ Tabmuueit Menneneesna.
PaboTa c kapToukammu.

4. Ilepuoouueckuii 3axou
u Ilepuoouuecxas
cucmema  XUMUYECKUX
anemenmos Jl. M.
Menoeneesa.

Crnymranne 0ObsICHEHUH YIUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Pabora ¢ tabmuueit Menneneesna.
PaGora ¢ kaproukamu.
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Memanne (13

u)

1. Ilonoscenue
Memannos &
Ilepuoouueckoii
cucmeme J[. 1.
Menoeneesa u cmpoenue
UX amomos.

Craymanue 0ObSICHEHUH yIUTENs.
CamocrosTenbHas paboTa ¢ yaeOHHKOM.
Pabora c Tabnuueit Menzaeneesa.
PaGora ¢ kaproukamu.

2. Xumuueckue ceoticmea | Pabota ¢ pa3aTOYHbIM MaTEPUAIIOM. JaTtuuk
Memainos. Caymanue oObCHEHUN YUUTEIIS. TEeMITepPaTyphl
CamocrosTenbHas padoTa ¢ y4eOHUKOM. | TIATHHOBBIN
3. Ionyuenue memannos. | Cnynranue 0ObSICHEHUN YIUTEIIS.
Kopposus memannos. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OT6op © cpaBHEHHME Marepuaiga I0
HECKOJIbKUM HCTOYHUKAM.
4. ll]enounvie memannvl. | CnymaHue OObSICHCHHI YIUTEIIS. Hatunk
CamocTtosrenbHas paboTa ¢ yueOHUKOM. | TEMIEPATyphl
OT6op W cpaBHEHHME Marepuaia M0 | IIATHHOBBINA

HECKOJIBKUM NCTOYHHUKAM.

5. ll[enounvie memannol.

Pemmenue 3agauq.
Pabota no kapToukam.
Pemrenne XuMu4yeCcKknx ypaBHEHHM.

6. Pepunnuil, macnuii u

PaGora ¢ pazgaTouHbIM MaTepUaIoM.

WenoYHO3eMenbHble Craymranue oObsSCHEHHIA YIUTEIS.
Memannol. CamocTtosTenbHas paboTa ¢ yueOHUKOM.
1. Bepunnuii, macnuti u | Pemenue 3amay.

WenoYHoO3eMenbHble Pa6ota no kapToukam.

Memainvl. Pemrenne XxuMu4yecKknx ypaBHEHHM.

8. Anromunuii.

PaGora ¢ pazgaToyHbIM MaTepUaIoM.
Crnymranne 00bsICHEHUH YIUTeIIsI.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.

9. Anromunuii.

Pemmenue 3agau.
PaboTa o kapToukam.
Pemenne xuMuuecKkux ypaBHEHUM.

10. JKenes3o. Crnymranue 0ObsICHEHUH YUUTEIIS.
CamocrosTenbHas padoTa ¢ y4eOHHKOM.
OO0bscHeHre HAOIIOMAEMBIX SBJICHUN.
11.  3axpennenue  u | Pabora B mapax.

cucmemamuzayus
3HAHUU No 21ase nepseou
«Memannviy.

Pabota B rpynmnax.

Pemmenne 3agau.

[IpoBepka noay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOU paboTe.

12. Konmponvnas
paboma Nel «Memannwiy»

Pemenue 3aganuii KOHTPOIBHOM PabOTHI.

13. Ananuz konmponwvHol
pabomul.

Amnanus omunooK.

AHau3 KOHTPOJIBHOM pabOTHI.
Pabota Hajg omImOKaMH.
Pemenue 3amau.

Crnymmanue 0ObSICHEHUN YIUTEIIs.

Ceoiicmea
Memaniose u
ux
coeouHenull
(Xumuueckuii
npakmuxym)(
3 u).

Ilpakmuueckas paboma
Nel. Ocywecmenenue
yenouKu XUMUYECKUX
npespaujenul.

Habmonenue 3a
YUUTES.
OObsicHeHre HAOIIOTaEMBIX SIBICHHUIA.
[TocTaHOBKa OMBITOB AJISI IEMOHCTPAIUU
KJIaccy.

BrinonHeHne npakTHuecKoi paboThl.

ACMOHCTpalusIMu

JlaTumk BBICOKOU
TeMmneparypsl, JlaTuuk
TEeMIIepaTypbl
ILTATUHOBBIH —
U3MEpPEeHne
TEMIIepaTyphl MEPEX0JI0B
AJUTOTPOTIHBIX
MoAr(UKAIUI CepBbl;
U3MEPEHUE TeMIIepaTyp
bl TJTABJICHUS BEIIECTB.
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Ipakmuyeckas paboma

No2. Ionyyenue u
ceolicmea  COeOUHeHUl
Memanos.

Habmonenue 3a
YUUTETIS.
OObsicHeHUE HAOIIOMaEMBbIX SIBJICHUMH.
[TocraHoBKa ONBITOB AJI AEMOHCTpPALIUU
KJIaccy.

BrlnosiHeHNE npakTHYECKO paboThl.

JEMOHCTpPaLUsAMHU

Ilpakmuyeckas paboma
No3.

Dxcnepumenmanvhvie
3a0aqu no
PACNO3HABAHUIO u

NOJIYYEeHUIO 6euiecmse.

HabGmronenne 32 eMOHCTpansiMu
YUUTEJIS.

OO0npsicHeHHEe HAOTIOTAeMBIX SIBJICHUN.
[TocTaHOBKa OMBITOB ISt IEMOHCTPAIHH
KJ1accy.

BrinosnHeHne npakTuyeckoil paboThl.

Hememannuwi

(26 w)

1. Hememannwi: amomol
u npocmoele Geujecmaa.
Kucnopoo, o3on, 6030yx.

Craymanue oObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHME Marepuanga Io
HECKOJIBKUM HCTOYHUKaM.

JlaT4uK BBICOKOM
TeMrneparyp bl, Jlarumk

TEeMITepaTyphl
TIATHHOBBIN -
U3MEPEHHE TeMIepaTyp
Bl MepPEX0JI0B
QJUTOTPOTTHBIX

Mo U UKaIIi CEpBHI;

U3MEPEHHE TeMIIepaTyp
bl TJIABJICHHSI BEIICCTB.

2. Hememannwi. | Pemenue 3amay.

Xumuueckue  ceoticmea | PaboTa o kapToukam.

HeMemanos. Pemrenne XxuMn4yecKknx ypaBHEHHM.
3. Xumuueckue | PaboTa ¢ pa3gaTouHbIM MaTepHaIOM.

JlemMerHmsl 6  KlemkKkdax
HCUBBIX OPCAHU3IMOE.

Crnymanue 00bsICHEHUH YIUTeIIsl.
CamocrosTenbHas padoTa ¢ yYeOHUKOM.

4. Booopoo.

Pemenue 3agau.
PaboTa o kapToukam.
Pemenne xuMu4eCcKux ypaBHEHUM.

5. I'anocenwi.

Crnymranne 0ObsSICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ y4COHHUKOM.
OO0BsicHEeHNE HAOIIOIAEMBIX SIBIICHUIA.

6. Coeounenus
2aJ102€H08.

Pemenue 3agau.
PaGota o kapToukam.
Pemenne xuMuuecKkux ypaBHEHUM.

7. Ilonyuenue eanocenos.
Buonocuueckoe 3nauenue
U NpUMeHeHUe 2an02eH08
U Ux coeouHeHul.

Crnymanue 0ObICHEHUH YUUTEIIS.
CamocTrosTenbHas paboTa ¢ yueOHHUKOM.
Otbéop u cpaBHeHHME MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.

8. Kucnopoo.

Pabora ¢ pazgaTtouHbIM MaTepHAIOM.
Craymanue oObsICHEHUH yUUTeIs.
CamocrostenbHas paboTa ¢ y4eOHUKOM.

JlaTuuk BBICOKOM
Temreparyp bl, [laTumk

TEeMIIepaTypbl
MIaTHHOBBIN —
W3MEpPEHHUE TEMIIEPATYP
Bl [EPEX0JI0B
AJUIOTPOIIHBIX

MoAu(UKAIUI CepBhl;

U3MEpPEHUE TEMIIEPaTyp
bl [IJIaBJIEHHSI BELIECTB.

9. Konmponavnas paboma
No2

Pemienue 3a1anuii KOHTPOJIBLHON pabOTHI.
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10. Cepa.

Crymanue 0ObsSCHEHUH yIHUTEIIs.
CamocrositenbHas paboTa ¢ yueOHUKOM.
OO0mbsicHeHHEe HAOIIOJAEMbIX SIBJICHUM.

JlaTuuk BBICOKOU

TeMrneparypsl, Jlatauk
TEMIIEPaTyphl

IIJIATUHOBBIN —
U3MEPEHUE TEMIEpaTyp
Bl [IEPEX0I0B
QJUIOTPOIIHBIX

MO (UKL Ccephl;

U3MEPEHUE TeMIIepaTyp
bl TJIABJICHHSI BEIIECTB.

11. Coeounenus cepui.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OT6op ® cpaBHEHHME Marepuaiga 0
HECKOJIBKUM NCTOYHHUKAM.

12. Cepnas kucroma. Crnymanvie 0ObsICHEHUN yInuTesl. Hatuauk pH
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
OO0bscHeHNEe HAOIIOIaEMBIX SIBJICHUH.
13. Azom. Pemenue 3amau.
Pabota no kapToukam.
Pemrenne XuMu4yecKnx ypaBHEHHM.
14. Ammuax. Cnymanue 0ObsICHEHUI yUUTEs. Hatuuk pH
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
O0bsacHenne HaOIIOTaEMBIX SIBICHUH.
15. Conu ammonus. Cnymanue oObsICHEHUN YUUTEIs.
CamocTtosTenbHas padoTa ¢ yaeOHUKOM.
O0bsacHeHre HAOII0IaeEMBIX SIBJICHUH.
16. Kucnopoonwvie | Cnymmanue o0bsICHEHUN YIUTEIS.
CoeOuHeHUs: azoma. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTbéop u cpaBHeHHME MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.
17. Docppop u eco | Pabora ¢ pa3gaTOUYHBIM MaTEPHAIIOM. JaTunk
CcOeOUHeHUs. Crnymanue 0ObSICHEHUN yIUTEIIs. TeMIIepaTypbl
CamocTtosTenbHas paboTa ¢ yueOHUKOM. | TJIATUHOBBIM
18. Docpop u eco | Pemenue 3amau.
COCOUHEHUSL. PaboTa o kaproukam.
Pemenne xuMuuecKkux ypaBHEHUM.
19. Yenepoo. Crnymranue o0bsICHEHUH yInuTeIIsl.
CamocrosTenbHas padoTa ¢ y4eOHHKOM.
O0bsacHeHre HAOIIOIaEMBIX SIBJICHUHN.
20. Kucnopoousie | Pemenue 3anay.
coeduneHus y2nepooa. PaGota o kapToukam.
Pemenne xuMu4eckux ypaBHEHHIA.
21. Kpemnuii u ezo | Cnymanue oObsICHEHUH yduTes.
COeOUHEHUs. CamocrostenbHas paboTa ¢ y4eOHUKOM.
OO0ObscHeHre HaOII0JaeMbIX SBICHUH.
22. Cunuxamnas | Cnymanue oObsICHEHUN yuuTens.
NPOMBLULTIEHHOCD. CaMocTosTenbHas paboTa ¢ yueOHHUKOM.

Otbéop u cpaBHeHHE MaTepuanga IIo
HECKOJIbKMM HCTOYHUKAM.

23. Obobwarowuii ypox
no meme «Hememaninoi .

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3anmau.

[IpoBepka noaydyeHHbIX 3HAHUU.
[ToaroToBKa K KOHTPOJIHHOU paboTe.

24. Obodbwarowuti ypox
no meme «Hememannvi».

Pabora B mapax.
Pabora B rpynmax.
Pewenne 3anau.
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[IpoBepka noay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOU pabdoTe.

25. Konmponvnas
paboma Ne 3.

Pewenne 3agaHuii KOHTPOJIBHOM
paboTHI.

26. Ananuz KoHmMpOIbLHOU
pabomei.

Ananu3 omuooK.

AHanu3 KOHTPOJIBHON pabOTHI.
Pabora Haj ommOKamu.
Pewrenne 3anau.

Cnymanue oObsICHEHUN YUUTEIIS.

7 Ilpakmuyeckas paboma
Ceolicmea P p Habmonenue 328  JIEMOHCTpaLUSIMU
Hememannog | Ned.
YUUTEISL.
u ux | Oxcnepumenmanvuvie .
) | 5 OOBbsicHeHrEe HAOTIOJACMBIX SIBJIICHUU.
3a0ayu no meme
coeounenuu [TocTaHOBKa OMBITOB JJIsi IEMOHCTPAIIUU
(3 u). «Ilooepynna
) KJaccy.
K . .
ucropooar BrImiotHeHNE TIPaKTHYECKON PabOTHI.
Ilpakmuyeckas paboma
NO% p HabGmionenne  3a  jeMOHCTpanusiMu
o YUYUTEIIA.
Oxcnepumenmanvhoie .
OO0bsicHeHre HAOMIOAAEMBIX SIBICHUM.
3a0ayu no meme
[TocTaHOBKa OMBITOB JJIs IEMOHCTPAITUU
«llooepynnvr  asoma u
5 KJtaccy.
yenepooay. BrinonHnenue npakTuyeckoi paboThl.
Ilpakmuyeckas paboma | HabnromeHue  3a  IEMOHCTpAIMsIMHU | DIIEKTPOHHBIC BECHI,
No6. Ilonyuenue, | yuutens. Habop naboparopuu
cooupanue u | O0bsicHEeHUE HAOIIIOTAEMBIX SIBJICHUH. I'A
pacnosHasauue 2a308. [TocTaHoBKa OMBITOB JJIs1 JEMOHCTPALMH
KJIaccy.
BrimonmHenne npakTudeckoit paboThl.
Opzanuuecku | 1. Ilpeomem | Cnyimanue oObICHEHUN yUUTEIs.
e eeuiecmea | OpeaHuyecKou Xumuu. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
(13w OTbéop u cpaBHeHHME MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.
2. IIpeoenvhvie | Cnymanue 0ObsICHEHUN YIUTEIS.
Y271e8000p00bL. CocraBiieHHE XUMUYECKUX (POPMYIL.
PaboTa B mapax.
Pabota y nockwu.
3. Henpeoenvrvie | Cnymanue 0ObSICHCHUN YIUTEIIA.
Y271e8000p00bL. CocraBieHre XuMUYECKUX (HOPMYIL.
PaboTa B mapax.
PaGora y nocku.
4. Cnupmeo. Caymanue 0ObSICHEHUH yauTes. Haruuk pH
CamocTtosTenbHas paboTa ¢ yueOHHUKOM.
Otbéop u cpaBHeHHE MaTepuaga IIo
HECKOJIbKUM HCTOYHHUKAM.
5. IIpeoenvuvie | Cnymanue oObsICHEHUN yUUTENs. Jatunk pH
00HOOCHOBHbIE CocraBneHre XUMHUUECKUX (GOPMYIL.

Kap60H06bl€ Kuciaonibl.

Pabora B mapax.
PaGora y nocku.

6. Cunoocuvie ¢upul.

Kupui.

Caymanue oObsICHEHUH yauTes.
CocraBneHre XuMHUYECKUX (GOPMYIL.
Pabora B mapax.

PaGora y nocku.

7. Amunoxucromer u
oenku.

Pabora ¢ pazgaTouHbIM MaTepHAIOM.
Craymanue oObsSCHEHUN yUUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
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8.  Amunoxuciomer u
benxu.

Craymanue 0ObSICHEHUH yIUTENs.
CocraBiieHHEe XUMUYECKUX POPMYIIL.
PaGora B mapax.

Pabora y nocku.

9. Vanesoow.

Craymanue 0ObSICHEHUH yIUTEIS.
CocraBneHre XUMHUYECKUX (POPMYIL.
PaGora B mapax.

PaGora y nocku.

10. IHonumepei.

Crnymanue 0ObSICHEHUH yIUTEIS.
CocraBieHue XuMHYECKUX (HOPMYIL.
PaboTa B mapax.

Pabota y nocku.

11. Obobwarowui ypox
no meme «Opeanuueckue
seujecmeay.

Pabota B mapax.

Pabora B rpynnax.

Pemenue 3apauq.

[IpoBepka nMoay4eHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIHLHOU padoTe.

12. Konmponvnas
paboma Ne4.

Pemenue 3a1anuii KOHTPOJIBHOM PabOTHI.

13. Ananuz koumponvHoll
pabomul.

AHanu3 ommooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
PabGora Hax ommbOkamMu.
Pemmenue 3agau.

Cnymanue oObSICHEHUN YUUTEISI.

3axkpennenue

(6v)

1. Ilepuoouueckuti 3aKoH
u Ilepuoouuecxas
cucmema XuUMU4eckux
2/leMeHmMOo8 U
Menoeneesa.

2. Cmpoenue sewjecmaa.

3. Xumuueckue peaxyuu.

PaboTa B mapax.

PaboTa B rpynmax.

Pemenue 3agau.

[IpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroTroBka Kk KOHTPOJIBHOU padoTe.

4. Knaccer xumuyeckux

coeounenull 6  ceeme

T2/].

5. HUmoeosasn Pemienue 3aganuii KOHTPOJIBHOM
KOHMPOAbHAsSL paboma. paboThI

6.Ananuz KOHMPOILHOU
pabomul.

Amnanus omunooK.

AHau3 KOHTPOJIBHOUN pabOTHI.
PaGora Hag ommbOxkamu.
Pemenue 3amay.

Caymanue oObsICHEHUH YUUTEIIs.

Cnmcok JiuTepaTypsbl

1. Xwumus. 8 knacc: yued. nst obmeodpasosart. yupexaenuii / O.C. I'abpuensH. — 17-e u3f., cTepeoTHil. —
M. : ipoda, 2011. — 270, [2] c. : un.

2. Kysbmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc Ul HocTymnaomux B By3bl. T. 1. yueOHoe nmocobue
— 13-e u3x., crepeoturt. — M.: MznatensctBo «Dx3ameny», 2007. — 383, [1] c. (Cepust «AOUTYpUCHTY)

3. Xumusa. YueOHO-MeTOouuecKas razeTa il yuuTened XuMUU U €CTeCTBO3HAHUS.

4.  Xumwus. Hactonphast kaura yuurens. 8 xmacc: meroandeckoe nmocooue / O.C. I'abpuensn, H. I1.
Bocko6oiinukoBa, A. B. SmrykoBa. — 3-e u3z., mepepad. — M. : JIpoda, 2007. — 398, [2] c.
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10.

Xumusi. 8 Kkiacc: KOHTPOJIbHBIE M MTPoBepouHble padoThl mo yueOnuky O.C. 'abpuensna «Xumus — 8».
M. : Ipoda, 2009.

Xumus. 9 kimace : yued. st oomeoopaszosart. yupexaenuii / O. C. ['abpuensn. — 11-¢ usa., ucop. — M. :
Hpoda, 2006. — 267, [5] c. : wi.

Xumus. 9 kinace : padouas terpaapb k yueouuky O. C. ['abpuensna «Xumus. 9 kinace» / O. C. 'abpuens,
A. B. SlkymoBa. — 6-e uzn., crepeotun. — M. : [Ipoda, 2007. — 175, [1] c. : un.

Kysemenko H.E. Hauana xumun. CoBpeMeHHBIH Kypc sl MOCTYNAomuUX B By3bl. T. 2: yueGHOe mocoOue
— 13-¢ u3., crepeorui. — M.: UznarensctBo «Ok3amen», 2007. — 383, [1] c. (Cepust «AGUTYpHUEHTY).
Xumusi. YueOHO-METOIMYEeCKas ra3eTa JUIsl YIUTeNIe XUMUU U €CTECTBO3HAHUS.

Xumus. HacronpHas kuura yuaurens. 9 kimace: meroauueckoe nocobue / O.C. INabpuensn, H. T1.
Bocko6oiinnkoBa, A. B. SmrykoBa. — 2-e u3., nmepepad. — M. : JIpoda, 2011. — 398, [2] c.
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