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IHosicuuTeALHAA 3aNNCKA

PaGouas mporpamma no xumuu ais 8-9 kimaccoB pazpaboTaHa Ha OCHOBeE (helepanbHOTO
rocyJapcTBEHHOTO oOpazoBarenbHoro cranpapra OO0, obpazoBatenbHON Tporpammel MBOY
«Perutunckas CILI»

Ha o©0aze mnenrpa «Touka pocTta» obecrednBaeTcsl peanu3anus 00pa30BaTENbHBIX
pOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHUYECKOW HAalpaBIIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHUSAMM 3aKOHOJATENbCTBA B cdepe o0pazoBaHMs U C y4ETOM
pexomenmanuii denepalibHOTO Oreparopa ydeOHoro mpemmera « Xumus» . OOpazoBaTenbHAS
IporpaMMa IO03BOJISIET UHTETPUPOBATh PEAIIU3YEMBbIE NOAXOMbI, CTPYKTYPY U COAEp)KaHUE MpU
opraHuszanuu o0yueHus: XUMMUM B 8—9 Kiiaccax, BBICTPOEHHOM Ha 0a3e J11000ro U3 JTOCTYIHBIX

yuebHo-MeToquueckux koMmiuiekcoB (YMK) . Hcnonbs3zoBanue oOopynoBanus «Touka
poctay» npu peanuzanuu AaHHoi OII mo3BossieT co3aaTh yCIOBUs:

. JUISL PaCLIMPEHUs COJAEPKAHUS IIKOIBHOTO XUMHUYECKOT0 00pa30BaHus;

. JUIsL TIOBBIIIEHUS I103HABATEIbHOW AaKTMBHOCTH OOYyYalOIIUMXCSl B €CTECTBEHHO-
Hay4YHOI 00nacTu;

. JUISL  pa3BUTHUA JMYHOCTH peOEHKa B Ipouecce OO0ydeHHs XHUMHH, €ro

crocoOHOCTeH, (OpMUPOBaHMSI M YAOBJICTBOPEHHUS COIHUAIBHO 3HAYMMBIX WHTEPECOB U
MOTpeOHOCTEH;

. Ui paboOThl € OJNApEHHBIMU NIKOJbHUKAMH, OpPTaHM3allMd WX pa3BUTUS B
pa3IUYHBIX 00JIacTIX 00pa30BaTEIbHON, TBOPUECKOM EATETLHOCTH .

OO01mas xapakTepucTuKa y4e0HOro npeaMera « XumMush»

XUMUSL KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK PaclpoCTpaHuia CBOE BIUSHUE HA
BCE OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAHHWSA, 3ajajla HOBOE BHJEHHE MHpa, CTaia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOU KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HH OOIIECTBA!
3HAHME XUMHUHU CIYKUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUSI YEIOBEKa, €ro
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (HOpPMHUpPYEMbIE XUMUEH
NpeaACTaBJICHHUA O B3aUMOIPCBPALICHUAX OSHCPTHUU U 00 9BOJIIOLMH BCHICCTB B MPHUPOIACL,
COBpEMEHHAsi XMMHs HampaBlieHa Ha pelIeHHe TI00albHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUS
YeJI0BEUYEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, MUINEBOW M HSKOJOTUYECKOW O€e30MacHOCTH,
npobiieM 37paBooXpaHeHus. B yClOBUSX BO3pacTaroOIIero 3HaUCHUsI XUMUU B )KM3HH OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XMMHUYECKOro 00pa3zoBaHMsA. B IaHe counuanu3anué OHO
SBIISIETCS OJHUM W3 YCJIOBHM (OPMHUPOBAHUS HWHTEIJIEKTA JUYHOCTH M TapPMOHUYHOTO €&
Pa3sBUTHA. COBpeMeHHOMy YCJIIOBCKY XHUMHWYCCKUC 3HaHUA H€O6XOI[I/IMBI JJIsA HpI/I06peTeHI/IH
OOIIEKyIbTYPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAHUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPA3HOW KHM3HH OOIIecTBA, UIsI OCO3HAHHUS BAXXKHOCTH Pa3yMHOTO
OTHOIICHUS K CBOEMY 3J0pPOBBIO M 3[IOPOBBIO IPYTHX, K OKpY’KaIOIeH MPUPOIHON cpene, Ams
TpaMOTHOI'O MOBCACHHWA IPHU UCIIOJIb30BAHHUU PA3JIMYHBIX MAaTCPHUATIOB U XUMHUYCCKUX BCUICCTB B
MOBCETHEBHOM XU3HW XHUMHYECKOe 00pa3oBaHHE B OCHOBHOW IIKOJE SIBISETCS 0a30BBIM IO
OTHOIICHHUIO K CHCTEME O0Iero XMMu4ueckoro oOpasoBaHus. [103ToMy Ha COOTBETCTBYIOIIEM
€My YypOBHE OHO peanu3yeT Mpucylue oOIeMy XHUMHYECKOMY OOpa3oBaHUIO KIIOYEBBIC
OCHHOCTH, KOTOPBIC OTPAXAOT TOCYJapCTBCHHLIC, 06HI€CTB€HHI)I€ U HWHIAWBUIAYAJIbHBIC
NOTPEOHOCTH. DTUM OIpPEAENseTCs CYIIHOCTh OOIIel cTpaTerud OOy4YeHUs, BOCHUTAHHS U
pa3BUTHA O0YyYalOLIMXCS CPeACTBaMU ydueOHOro mpeamera «Xumusy». M3yuenue nmpenmera: 1)
crocoOcTByeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHpa, AOCTHKEHHIO OOIel u
(YHKIIMOHAJIBbHOW T'PaMOTHOCTH, JAa€T BO3MOXKHOCTHU JJISi CAMOPa3BUTHUS JINYHOCTU. 2) BHOCUT
BKJIaJ B ()OPMUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX
CaMOCTOSTENIbHOW yUeOHOM eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEIOBATEIIbCKAX YMEHHH,
HEOOXOJUMBIX KaK B TMOBCEIHEBHOHN >KM3HM, TaK M B NMPO(PECCHOHATBHON NeATeIbHOCTH; 3)



3HAKOMHT CO CeIM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIabIBA€T OCHOBBI IIEIOCTHOTO B3IJIsAIA HA
€IUHCTBO TMPUPOABI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH  MOAPOCTKOB, 4)  cmocoOCTByeT (OpMHUPOBAHUIO
LIEHHOCTHOT'O OTHOIIECHMSI K €CTECTBEHHO-HAay4YHbIM 3HAHMSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI BKJIaJl B DKOJIOTHYECKOE 00pa30BaHUE MOIPOCTKOB

Ha3BanHbie HampaBieHHs B OOYyYEHHH XHUMHUH OO0ECHEYMBAIOTCS — crienu(ukoit
COJIEpXKaHUsl TMpPEeIMeTa, KOTOPBIM SBISETCA MEeAarorMueckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOl HayKM XUMHUU Ha ompeAenéHHOM dTane e€ pa3BuTHs. Kypc XUMHUM OCHOBHOW IIKOJIBI
OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOUIMMUCS OCHOB HEOPTraHMYECKOW XUMHUHM U HEKOTOPBIX
MOHSATUN W CBEICHHI 00 OTAEIBHBIX O0BEKTaX OopraHnyeckor xumMuu. CTpyKTypa colepKaHus
npenMera chopMHpOBaHa Ha OCHOBE CHCTEMHOTO ToJXona K ero usydeHuto. ConepikaHue
CKJIAJIbIBAETCSI U3 CUCTEMBI MTOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IMOHATUN
0 xumuueckod peaknud. OOe 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAaHBI [0 MPUHIIHUITY
MIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHMI HAa OCHOBE TEOPETUYECKHMX IMPEACTaBICHUN Pa3HOIO
YPOBHSI: aTOMHO-MOJIEKYJIIPDHOTO Y4Y€HHMsI KAaK OCHOBbI BCErO0 €CTECTBO3HAHMS, YpPOBHSA
nepuoauyeckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMUH, YUYECHHS O CTPOCHHUH
aTOMa U XUMHUYECKOW CBS3M, MPEACTABICHUN 00 AIEKTPOIUTUYSCKON NTHUCCOIMAINY BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU MOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCIECIOBATEILHO OT OJHOTO YPOBHA K JApPYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHUS CBOWMCTB, CTPOEHHUS M BO3MOKHOCTEU
MpPaKTUYECKOr0 TMPUMEHEHMs] M TOJYy4YeHUs H3ydyaeMbIX BellecTB Takas opraHuzanus
COJIEpXKaHUsA Kypca CIOCOOCTBYET TMPEICTABICHUIO XUMHUYECKOH COCTaBIISIONICH HayYHOU
KapTUHBI MHUpa B JIOTMKE €€ CUCTeMHOH mpupoabl. Tem cambiM obOecrieunBaeTcs BO3ZMOXKHOCTD
1Utst popMUpPOBaHUs y 00yUdaroUXCsl IEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHUIO U METO/IaM
MO3HAaHUS B HayKe. BaHO Takke 3aMETHTb, YTO OCBOCHHME COJEPIKAHUS Kypca MPOUCXOAUT C
IPUBJICYEHUEM 3HAHUM U3 paHee M3Y4YEHHBIX KypcoB: «OKpykawomuid Mup», «buonorus. 5—7
KJacce» U «Pusmnka. 7 Kiaccy.

Jannasi oOpa3zoBaTesbHAS TPOrpaMMa 00SCIICUNBACT YCBOCHUE YYAIIUMUCS BaKHEUIITHX
XUMHYECKHX 3aKOHOB, TEOPHH M TMOHATHH; (OpMUpYET MpPEICTaBICHHE O POJIH XUMHUU B
OKPY’KaIOIIEM MHUPE U KU3HM 4yejoBeKka . [Ipu 3ToOM OCHOBHOE BHHUMAaHUE YJIESETCs CYIIHOCTH
XUMUYECKHX PEAKUUMHA M METoJaM MX ocylecTBiIeHUs . OJHUM U3 OCHOBHBIX MPUHIIMIIOB
MOCTPOEHHUS TMPOTPaMMBbI SIBJISICTCS TPHUHIUI JOCTYMHOCTH . ODKCHEPUMEHTAIbHBIC IaHHBIC,
MOJIyYEHHBIE yYaIllUMHCS TPU BBITOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYalIUMCS
CaMOCTOSITENIbHO [IeJlaTh BBIBOJBI, BBIABISITH 3aKOHOMEPHOCTH . [loaxoipl, 3al0KEHHBIE B
coJiepsKaHHEe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOAUMBIE YCIOBHS ISl CUCTEMHOTO YCBOGHUS
yYaluMHCs OCHOB HAayKH, sl 00ECIeUeHUs Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ECHCTBUS
o0ydeHUs Ha JUYHOCTH ydamierocs . @opMupyeMble 3HaAHUS JOJKHBI CTaTh OCHOBOW CHCTEMBI
yOEXICHU MIKOJIbHUKA, LIEHTPATBHBIM SIIPOM €TI0 HAyYHOT'O MUPOBO33PEHHUS .

enu n ocodeHHOCTH M3YUYeHUsI Y4eOHOr0 mpeaMeTa

K HampaBieHuio NepBOCTENEHHOW 3HAYMMOCTH IIPH pPealMu3aluud 00pa30BaTEIbHbBIX
¢yHkuuii npenMera «XHUMHS» TPATUIMOHHO OTHOCAT (opMUpOBaHHE 3HAaHUH OCHOB
XMMHYECKON HayKH Kak 00JIacTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUUYECKON AESITEIbHOCTU
YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYypbl. 3ajada IpeIMeTa COCTOUT B
(OpPMHPOBAHNU CHCTEMBI XHMHYECKHX 3HAHUH — BaKHEWIINX (DaKTOB, MOHITHUH, 3aKOHOB U
TEOPETUYECKUX MOJI0KEHUH, TOCTYNMHBIX 000OIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, S3bIKa
HayK{, 3HAaHUM O HAYYHBIX METOJAX W3Y4YEHUs BEIIECTB U XMMUYECKHX PEaKLHH, a TAKXKE B
(GOpMHPOBAHUYU U PA3BUTUU YMEHHUH M CLIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHUEM,
HAOJIIOJICHUEM U TPOBEJECHHEM XHUMHUYECKOTO JKCHEPUMEHTAa, COOJIOJCHUEM IpPaBHI
Oe3omacHOro oOpalleHHs ¢ BelecTBaMU B IOBCEIHEBHOW »u3HU. Hapsny c stum wnemu
U3y4YeHUs IpeAMeTa B IMPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro o0miero obpasoBaHus. CeroaHs B oOpa3oBaHUM 0CO00



3HaYMMOM MpPHU3HAETCS HAINPABICHHOCTh OOyUYEHHs] HA pPa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ UHTEJUIeKTa U o0uIeil KynbTypbl. O0yueHHe YMEHHUIO YUYUTHCS U MPOJI0JIKATh
cBOE 00pa3oBaHHME CAMOCTOATENBHO CTAHOBHUTCS OJHOM M3 BaXHEUIIMX (YHKIMHA y4eOHBIX
PEIMETOB.

B cBs3u ¢ 3TUM NIpU M3YYEHUH NpeIMeTa B OCHOBHOMW IIIKOJIE TOMUHUPYIOIIEE 3HAYCHHUE
pUOOpENH TaKue IENH, KaK:

* (hopMupoBaHNE WHTEIUIEKTYaJIbHO PAa3BUTOMN JIMYHOCTH, TOTOBOW K CaM0O00Opa30BaHUIo,
COTPYJITHUYECTBY, CAMOCTOSTEILHOMY HPUHATUIO DEIIEHUHN, CIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

* HalpaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTHYeCKOoe NpUOOIIEHUE YdYalluxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHOM  JEATENbHOCTH, HAYYHBIM  METOAAaM  IIO3HAHMA,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

* o0ecreyeHue YCJIOBUHM, CIIOCOOCTBYIOIIMX NPUOOPETECHHIO OOYYAIOIUMHUCS OIbITa
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHIT), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIs1 pa3IMYHBIX BUOB JACATEIbHOCTH;

* (opmupoBaHHe yMEHHI OOBACHATH M OICHUBATh SBIICHUS OKPY)KAIOIIEro MUpa Ha
OCHOBAHMU 3HAHHI U OMBITA, MOJYYECHHBIX IPU U3yUYCHUH XUMUHU;

* popMupoBaHuE y 00y4YaIOUINXCA TYMAHUCTUYECKUX OTHOLICHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKUX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH IIeIECOO0Pa3HOro MOBENEHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXAIOIIEH MPUPOTHOMN
Cpelbl;

* pa3BUTHE MOTHBAlMM K OOYYEHHMIO, CIIOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO HA OCHOBE YCBOEHHUS OOIICUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY PO MIISI U HAMTPABICHHOCTH JAJIbHEUIIIETO 00yUCeHHUS.

Mecto yuyeOHOro npeamera « XuMusD»> B Y4eOHOM IJIaHE
B cucreme o6Omero oOpa3oBaHus «XUMHUS» TpU3HAHA OO0S3aTEIBHBIM yUeOHBIM
OpeMETOM, KOTOpBI BXOAMT B COCTaB MpeaMeTHOW obnactu «EcTtecTBeHHO-HaydHBIE
npeaMETh». YUYeOHBIM IJIaHOM Ha €€ m3yueHue oTBefeHo 138 ydeOHBIX YyacoB — 1o 2 4 B
HeJeno B 8 1 9 Kitaccax COOTBETCTBEHHO.

Conep:xanue o0pa3oBaHus M0 rogaM 00y4eHUs

(mpakTuyeckas 4acTh y4e0HOT0 CoOJIepKaHus npeamera yCcuJeHa
MaTepualbHOTeXHUYECKOH 0Oazoif  1meHTpa «Todyka poctay / JETCKOrO TEXHOMapKa
«KBanTOpHMYyM», HCMONB3YeMOTO MJIs pealu3alud O00pa30BaTENbHBIX MPOTPAMM B paMKax
MIPETNoIaBaHuUsT XUMUH )
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Beeoenue

Urto usyuaer xumus. [Ipocteie u cioxxubie BeniecTBa. CBOWCTBa BElIECTB. XUMUYECKUN
aneMeHT. @OpMBI CYIIECTBOBAHUSI XUMUYECKOTO 3JIEMEHTa. XUMHUECKHE SBJICHUS, UX OTINYHE
oT (u3uueckux sBICHUA. J[OCTIXKEHHS XUMHHM M WX TMPaBWIbHOE HCMOIb30BaHUe. Mcropus
BO3HUKHOBEHUS U Pa3BUTHUS XUMUH. POJIb OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUECKON
Hayku. OCHOBHbIE 3akOHbI XuMud. OOIIee 3HAKOMCTBO CO CTPYKTYpPOH MEPHOIUYECKON
Tabnuiel: nepuoasl W rpynmbl. Tadnuma [[.JM. MeHneneeBa Kak CHpaBOYHOE IMMOCOOHE ISt
MOJTyYeHHUsl CBEJCHUM O XHMHUYECKUX »dJeMeHTaX. (OO003HaueHWe XUMUYECKUX DJICMEHTOB.
[TpoucxoxkaeHre Ha3BaHUW XUMHUYECKHUX 3JIeMEHTOB. Tabmuia MeHzeneeBa Kak CIPaBOYHOE
nocoOue ISl OJIYYCHHS CBEJICHUH O XUMUYECKUX AJIEMEHTaX. XUMUdecKkas GopMyla, HHIEKC,
ko3¢ uImeHT: 3anucu u ureHue Gopmya. Macca atomoB u MoseKkysl. OTHOCUTeNbHAs aTOMHas
Macca. OTHOcUTENbHAsA MOJIEKYJIsipHas macca. PacueT MaccoBOW 107U XMMHUYECKOTO 3JIEMEHTa
o opMyJie BEIIECTRA.

Amomel Xumuueckux 371eMeHmos



JlokaszarenbcTBa CIOXKHOCTH CTpoeHus atoMoB. OmbiThl Pesepdopma. Ilmanerapnas
MOJIETIb CTPOCHHUSI aTOMOB. XapaKTEPUCTHKA HYKJIOHOB. B3aMMOCBSI3b MOHSTHN: MPOTOH,
HEUTPOH, MaccoBoe 4uciio. COBpPEMEHHOE ONPENECIICHUE IOHATUS «XUMUYECKUH DIIEMEHT).
W3MeHeHus, TpOUCXOIINE C YUCIOM MPOTOHOB, 3JIEKTPOHOB U HEHUTPOHOB B COCTaBE aTOMOB
XUMHYECKMX DJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTL AaTOMOB OJHOTO 3JEMEHTA.
Xapaktepuctuka 3JeKTpoHOB. CTPOCHHE AIEKTPOHHBIX 000JI0YEK aTOMOB 3eMeHTOB. [loHsATHE
0 3aBEpLICHHOM M HE3aBEPLIEHHOM AJIEKTPOHHBIX (PHEPreTHMUECKUX) YpOBHAX. PacronoxeHnue
JJIEKTPOHOB HAa DHEPreTHUYECKHUX YPOBHSAX, AaTOMbl METAUIOB M HeMeTauioB. HoHbI
MOJIOKUTENNbHBIE U oTpHUIlaTenbHbie. [loHsTHEe noHA. oHBI, 00pa3oBaHHBIE ATOMaMH METAJUIOB U
HeMeTa/uioB. [loHATHE 00 MOHHOWM CBS3M, CXEMBI 00pa30BaHUS MOHHBIX coeauHeHUU. CXeMbl
o0pa3oBaHUS MOJEKYJ. DJIEKTPOHHBIE M CTPYKTypHble (Qopmynsl. KoBaneHTHas monsipHas U
HEMoJIsIpHast XuMu4eckue cBsi3u. Cxembl o0pazoBanus moiekyn coequnenui (HCI, H2O, NH3 u
Ip.). DIEKTPOHHBIE W CTPYKTYpHBIE (Gopmyibl. CxeMbl 00pa3oBaHUS IBYXATOMHBIX MOJIEKYII
BOJIOpOJIa, XJOpa, Cephl, a30Ta U Ap. DIEKTPOHHbIE M CTPYKTypHbIe (popmyrsl. KpaTHocTh
XUMHYECKOW CBSI3U. lIoHATHE O MeTauM4ecKou CBsA3W. EnuHas nmpupoa XUMHUYECKOW CBS3H.
[Tonsitue 006 arom-umoHax. IloHsTHe 00 00OOIIECTBICHHBIX JJICKTPOHAX. BhIMogHEHNE
yIpakHEHHUH, TOrO0TOBKA K KOHTPOJIBHOM padoTe.

Ilpocmeute eeuiecmea

XapaKkTepucTUKa IOJIOKEHUS JJIEMEHTOB-METAUIOB U HeMeTauioB B Ilepuoguueckon
cucreMe. CtpoeHne ux aTtoMoB. DuU3nNyecKHe CBONCTBA METAIIOB U HEMETANIOB — MPOCTHIX
BeulecTB. PacdyeT OTHOCUTENBHOM MOJIEKYJISIpHOM Macchl (TIOBTOpEHHE). AJUIOTpONMS Ha
npumepe oJoBa, (ocdopa, kuciopoga u yriaepoaa. KomuuecTBo BeliecTBa M €IUHHUIBI €rO
U3MEPEHHUSI: MOJIb, MHJLJTUMOJIb, KUIOMOJIb. [locTossnHass ABoraapo. Pacuer MonekysipHbIX Macc
BEUIECTB MO UX XUMHYECKUM Qopmyiaam. MuuuMonsipHas U KWAJIOMOJISIpHAsE MAacchl.
BrinonHenue ynpaxkxHeHH ¢ UCMIOIB30BAHUEM MOHITHI «IOCTOSIHHAS ABOTAIpO», «KOJIUYECTBO
BEILIECTBA», «Macca», «MojisipHas Macca». OO00O0IIeHHe UM 3aKperyieHne 3HAHWK 10 TeMme
«KonuyecTBo BemiecTBa», pelieHne SKCIEPUMEHTANbHBIX 3a1a4. [IoHsaTHE 0 MOJISIpHOM 00beMe
razoB. HopmanbHble ycnoBus. MUJUIMMONSIpHBIM M KWJIOMOJSIpHBIA 00BbeM. BrinmonHenue
YOPaXHEHU C HCIOJNIb30BAHUEM TOHSATUH «MOJSPHBIA 00BEM», «KOJIUYECTBO BEILIECTBAY,
«maccay, «MoJisipHas Maccay. O000IIeHre U 3aKpeIIeHHe 3HaHUN Ha TeMy «MOJISpHBIH 00beM
ra3oBy, pelIeHUe YKCIEPUMEHTANbHBIX 3a1a4. O0001IeHne 1 cucTeMaTu3alus 3HaHui. Pernienue
3a/1a4 ¥ yIPaKHEHHUH C UCIIO0JIb30BAHUEM MOHITHH «KOJIMYECTBO BELLIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBII 00bEM», «ITOCTOSIHHAST ABOTAIpOY.

CoeduneHun XumMuueckux 371eMeHmoe

[lonste o crenenu okucneHus. OmnpeneneHue CTENEHH OKUCICHHS MO (opmyrnam
coenunenuii. CocraBiienne (Gopmya OWMHAPHBIX COSAMHECHUM, OOIMWEH CIOCOO WX Ha3BaHUHU.
Oxkcunpl. CocraBnenue ux Gopmyn u HazBaHuid. Pacuersl mo dopmymnam. CocTaB U Ha3BaHUs
OCHOBaHWH, ux kiaccudukamus. Pacdersr mo dopmynam ocuoBanuid. [IpencraBurenu: NaOH,
KOH, Ca(OH)2. Pacuersi mo ¢opmynam ocHoBaHMid. CoOCTaB M Ha3BaHUS KHCJIOT, HX
kinaccuukanusa. Pacuetsl mo ¢opmynam kuciot. IlpencraButenm kwuciaor. PacdeTsr 1o
dopmynam kucnot. CoctaB U Ha3BaHuUs coleil. Pacuetsl mo ¢opmynam coneit. [IpeacraBurenu
comeii: NaCl, CaCOs, Ca3(PO4).. Pacuetsl mo dopmyiam coseid. [IpoBepounas paborta 1o
OCHOBHBIM KJlacCaM HEOpPraHWYecKuX BemiecTB. PacueTsl mo ¢opMyliaM OCHOBHBIX KJIacCOB
HEOpPraHMYEeCKHUX BelecTB. AMQOTEpHbIE U KpUCTAJUIMUECKHE BemiecTBa. Kpucramimueckue
pemieTku. [IOHATHS 0 MEXMONEKYIIPHOM B3aUMOJCUCTBUU M MOJICKYJISIPHON KPUCTAIITUYECKON
pemerke. CBoiicTBa BEIIECTB € 3TUM TUNOM penieTkd. CBOMCTBa BEILIECTB C pa3HbIM TUIIOM
KPUCTATMYECKHUX PELIETOK, UX MPUHAAICKHOCTh K Pa3HbIM KJIaccaM coequHeHH. B3aumocBs3b
TUIOB KPUCTAJIIMUYECKUX PEIIETOK U BUAOB XUMUYECKOH CBs3U. [IOHATUS O YMCTOM BElLIECTBE U
cMmecH, ux omuuus. [Ipumeps! skuakux 1 ra3o000pasHbix cmeceil. CrocoObl pa3aeeHns CMecei.
[lonsTHst 0 ONIM KOMIOHEHTa cMecu. BulunciieHne ee B CMeCH M pacdeT Macchl WM o0bema
BEIIeCTBAa B CMECH 10 €ro Joje. Pemienne 3a1ay u ynpaxHeHUH Ha pacyeT JA0H (MacCOBOM MK



00BEMHO) U HaxOXkJIeHHEe Macchl (00beMa) KOMIIOHEHTa CMECU. BhIMonHeHue yrnpaKHeHUN U
peneHue 3aaay.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OYHMCTKH BEIIECTB, OCHOBaHHBbIE Ha WX (U3MYECKUX CBOMCTBaX. OuuCTKa
OUTHEBOI BOnbI, meperoHka Hedtu. [loHATHE O XUMHUUYECKUX SBJICHUSAX, UX OTIMYUE OT
¢uznueckux. [lpusHaku W ycioBHUA TPOTEKaHUsS XMMHMYECKHUX peakuuid. Peakmus ropeHus.
KonuyectBeHHast cTOpOHAa XMMHUYECKMX PEAaKLIMH B CBETE y4eHHS 00 aTOMax M MOJIEKYJax.
3HaueHHUe 3aKoHa coxpaHeHus macchl BemecTB. Ponp M.B. JlomonocoBa u /[I. /lanpTOoHa B
OTKPBITUM U YTBEP)KJIECHUM 3aKOHa COXpaHEHMsI Macchl BewlecTB. [IoHATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 yCIOBHOM 3amucH XMMHUYECKON peaklMH ¢ TTOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne HHACKCOB U Kodd¢uimentoB. CocTaBieHHE YPAaBHEHUH XHUMHMYECKHX pEaKIUil.
Pemenne 3amay Ha HaxOXKIEHHE KOJMYECTBA, MAacchl WJIM 00beMa NPOAYKTa pEaKkluu IO
KOJINYECTBY, Macce WM 00beMY MCXOJHOTO BemllecTBa. Te e pacueTsl, HO C MCIIOJIb30BaHUEM
MOHSTUS «IOJs» (MCXOIHOE BEIIECTBO JAAHO B BHUJAE PACTBOpA 3a/laHHOM KOHIIEHTpAIMH WU
COJIEP’KUT OIIPEAEICHHYIO JI0JII0 TpUMeEcCeEil). Perienne skcriepuMeHTaIbHbIX 3a7a4, 3aKpEIICHHE
3HAHUU N0 TeMe «XUMHUYECKHe ypaBHEHHUs». CYIIHOCTh PEaKIUi Pa3liokKEHUs] U COCTaBIICHHE
YPaBHEHUN pPEAaKLUUW, NPOJEIaHHBIX yuutTenaeM. [IoHATHE O CKOPOCTM XMMHYECKUX PEaKIUil.
Karanuzatoper, ¢epmentsl. CynHocTh peakiuidi coeauHeHus. (CocraBieHHe ypaBHEHUUN
peakuuii, mpoaenanHbiXx yuureneM. CymHOCTh peakuuil 3aMmenieHus. CocTaBleHUE ypaBHEHUM
peaKkuuil, NpPOACIAHHBIX Yy4YHUTENeM. Ps aKkTUBHOCTM METAUIOB, €r0 HCIHOJIb30BAaHUE JUIS
IIPOrHO3MPOBAHUSL BO3MOXKHOCTU NPOTEKAHUS PpEaKUMH MeEXAy MeETaulaMH M pacTBOpaMu
KHCJIOT. Peakiium BBITECHEHHS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTHMMH METaJIaMH.
CymHocts peakuuii oomena. CocTaBleHHE ypaBHEHHH pPeakUWi, MPOJETAaHHBIX YYUTEIEM.
Peakuyu HedTpanuzauu. Y CaoBUs TEUCHUS PEAKIMN MEXIy pacTBOpaMU KHUCJIOT, IIEI0Ye U
cojiel 10 KOHLA. TUIbl XUMHUYECKMX peakuui (IO MPU3HAKY «YHMCIO M COCTAaB HMCXOJHBIX
BEUIECTB U MPOJYKTOB pEaKLUW») Ha IMpUMEpEe CBONCTB BOJbL. Peakuus pasnoxeHus —
3JIEKTPOJIU3 BOJbI. Peakuuu coeluHEHHs — B3aUMOJEHCTBHE BOJBI C OKCHUAAMHU METAIIOB M
HemeTaysioB. [loHsiTe «ruapokcuab». Peakuum 3amelieHuss — B3aMMOJAEHWCTBHE BOABI C
HIEIOYHBIMHU ¥ IIETI0OYHO3EMENbHBIMU MeTaliaMu. Peakiun oOMeHa (Ha mpuMepe THIPOJIN3a
cyibdara alrOoMUHMS U KapOupaa kanpuusi). Pemenue 3amau u ynpaxkseHud. Ilogroroeka k
KOHTPOJIbHOH pabore.

IlIpocmeiiwiue onepayuu ¢ eeujecmeamu (XumuuecKuil nPaKmuKym)

[IpaBuna TexHukH OE30MACHOCTH NPU OOpAIEHUH C JAOOPATOPHBIM O0OPYIOBaHHUEM,
npu pabote B KaOMHETE XUMHUU. 3HAKOMCTBO C JabopaTopHbIM o0opyaoBaHueM. Ousnyeckue u
XUMUYECKHE PEaKUWU NpU TopeHuu cBeud. KauecTBeHHbIN cocTaB mouBbl. Cpesia MOYBEHHOIO
pactBopa. AHanu3 Boabl. [Ipo3paunocTs Bonbl. [IpU3HAKM XMMHUYECKHUX PEaKUU: BBIACICHUE
rasa, BbIIaJICHUE OCajJKa, U3MEHEHHE LBeTa BellecTB. KauecTBeHHble peakuuu. [Ipurotosnenue
pacTBoOpa caxapa M pacdeT ero MacCoBOM JOJIM B PaCTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakuyuu  uonnozo  oomena.  OkuciumenvbHo-
60cCmanogumesNbHble peaKyuu

PactBopbl. ®usnueckas M XUMHUYECKasl TEOPHs pPacTBOPOB. TeIIOBbIE SIBJICHUSA MPHU
pactBopeHu. ['mapaTel W KpHUCTAUIOTMIpAThl, KpUCTaNIM3allMOHHas Boja. HaceleHHsble,
HEHACBIIICHHbIC, TEPECHILIEHHbIE PACTBOPBL. XOPOLIO PAacTBOPUMBIEC, MaJOpPaCTBOPUMBIE U
IPAKTUYECKU HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTHYECKAS
JucconManus U accouuanus. MexaHu3M JIHUCCOLMALMU BEIIECTB C Pa3IWYHBIM THIIOM CBS3H.
CreneHb 3eKTpoIUTHYECKON ucconnannu. CUIIbHBIE U cIa0ble JIEKTPOIUTHL. DIEKTPOIUTHI U
HEAJEKTPOJIUThI. MeXaHM3M JUCCOLMAlMU BEIIECTB C pPA3JIMYHBIM TUIOM CBs3H. CTeneHb
AIIEKTpOJIUTUYECKON aucconranuy. CunbHbIE U ciadble 31eKTpoiauThl. MoHbl. CBOMCTBa HOHOB.
Knaccudukanus noHOB 1o cocTaBy (IIPOCTBIE U CIIOXKHBIE), MO 3apsAny (KaTHOHBI U aHHOHBI), TIO
HAJIMYUIO BOJHOW OOOJOYKH (THIPOTHPOBAHWE W HETHUAPOTHUpOBaHME). OCHOBHBIC TOJOXKCHHUS
TO/M. Peakuuu B BOAHBIX PacTBOpax 3JeKTPoiauTOB. HeoOpaTtumblie u oOpaTHMblE peakKIUu.
MoutekysipHOE W HMOHHOE ypaBHGHHWE peakiuil. Peakmuu woHHOro oOMeHa. Peakmum



HelTpanu3anuu. Kucnorel. Mx kimaccupukanus mo pa3iudHbIM TpuzHakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJINTOB, UX Aucconuanus. BzanMmoaencTeue KUCaoT ¢ METauIaMM, YCIOBUS
TEYEHMs] ATUX PEAKIUH. DIEKTPOXMMHUECKHH psii HaNpsyKEHUs MeTauloB. BzanmopeiictBue
KHCJIOT C OKCHMJAMHM METa/UIOB M OCHOBaHMsIMHU. Peakuum HeWTpanuzanuu. B3aummopeictue
KHCJIOT C COJISIMH. 3aliCh YPAaBHEHUN peakiuil (MOJIEKYJISIPHBIX U MOHHBIX) C UCIIOJIb30BAHUEM
Tabnuubl pacTBOopuMoOcTH. OrpeneneHHe OCHOBAaHUI Kak 3JEKTPOJIMTOB, UX JAUCCOIHALIMSL.
Knaccudukanuss ocHOBaHMI 1O pa3inMyHBIM IpHU3HAKaM. B3aumopelcTBue OCHOBaHMU C
KHclIoTaMu (ToBTOpeHue). BzammonelictBue menoueld ¢ coisiMmu  (pabora ¢  Tabnunei
pacTBOPUMOCTH) M OKCHJAMH HEMETAJIOB. Pa3noxeHue HepacTBOpUMBIX ocHOBaHuM. CocrTaB
OKCHJIOB, WX Kiaccudukaims. CBONCTBAa KUCIOTHBIX M OCHOBHBIX OKCHUIOB. OmpesieieHue coen
KaK »JJIEKTPOJIMTOB, UX auccoumanus. Knaccupukanums coneil. B3aummopeiictBue coneit ¢
MeTaJulaMH, OCOOEHHOCTH JTHUX pEakIMid W B3aUMOJEHCTBHE cojied ¢ coisamu (paborta ¢
Tabnuiel pacTBOpuMocTH). B3anumopelicTBie coel ¢ KMCIOTaMH M IIesIouaMu (TIOBTOPEHUE).
[loHsiTHE O TEHETHUYECKOW CBA3M M I'€HETHYECKUX PAax METauIOB U HeMETaloB. Pa3nuuHble
NOpPU3HAKA KJIAcCCU(PUKAIMM XUMHUYECKHUX peakuuid. OnpeneneHue CTENneHel OKHCICHHS
AJIEMEHTOB, OOpa3yMIIMX BeElIeCTBa pa3au4HbIX KkiaccoB. Peakumm OBP. ITlonstue 00
OKHCJINTEJIE U BOCCTAHOBUTEJE, OKUCIECHUM U BOCCTAHOBIEHUH. PelieHne pacyeTHbIX 3a1ay 1o
YPaBHEHUSIM, XapaKTEPU3YIOIIMM CBOWCTBA OCHOBHBIX KJIACCOB COEIWHEHWW, W BBIIOJIHEHHE
OCHOBHBIX KJIaCCOB COEJUHEHHMM JTOro IUIaHa Ha TIE€HETHYEeCKyl cBsa3b. lloaroroBka k
KOHTPOJILHOH pabote. MiToroBast KOHTpoJibHAs paboTa.
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Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrtpoeHue aToMa, XapakTep MPOCTOro BEIIECTBa; CPAaBHEHUE CBOMCTB IMPOCTOT0 BEIIECTBA
CO CBOWCTBaMHU MPOCTBIX BEIIECTB, OOpPAa30BAaHHBIX COCEIHUMH MO TEPUONY U TMOATPYIIIE
AJIEMEHTaMU; COCTaB U XapaKTep BBICIIET0 OKCHIA, THAPOKCU/IA; COCTAB JIETYUYero BOJAOPOIHOTO
coenuHeHus (s Hemerasa). CpoiicTBa 3mekTponutoB B cBete TDJl. ['eHetmdeckue psiabl
Metauia U Hemerauia. CamocrtositenbHas paboTa C ydaluMHCS. 3aKpelyieHHe MaTepuaa.
[TonsiTue o mepexoAHbIX dleMeHTaX. AMQOTEpHOCTh. ['eHeTHYecKHil psi TMepexoaHOTrO
anemenTa. [lepuonnueckuii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3Hadenue [13 u
[1C.

Memannwt (14 u)

XapakTepucTuKa TMOJOXKEHHUS JJIEMEHTOB-MeTauioB B llepuoanueckoil cucteme.
CrpoeHue aToMOB MeTauIOB. MeTauiMueckue KpHUCTATMYECKHUE pEmIeTKH. MeTramindeckas
XUMHUYECKasi CBsI3b. XapaKTePUCTUKA OOIIMX XMMHYECKHX CBOMCTB METAJJIOB HA OCHOBAaHUHU HX
MOJIOKEHUSI B DJICKTPOXUMHUYECKOM DSy HanmpsDKEHUH B CBETE€ TNPENCTaBlICHUM 00
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuusax. CaMOpoaHbIe METAJIbl 1 OCHOBHBIE COCAMHEHUS
MeTaJuIoB B pupoje. Baxueimue pyasl. [loHsTHEe 0 METaUTyprun U €€ pa3HOBUAHOCTAX: MMUPO-
, TUAPO-, anekTpomeTautypruu. Kopposus metaminoB. CiocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.
OcobenHocTr (U3MYECKUX W XUMHUYECKHX CBOWMCTB IICJIOYHBIX METAUIOB. BakHeiimue
COCIMHEHUS IIEJOYHBIX METAIJIOB: WIENI0OYM, COJH;, WX CBOiicTBa W mnpuMmeHeHue. OOmias
XapaKTePUCTHKA METAJJIOB BTOPOW TPYIIBI TJIABHOW IMOATPYIIBI, OCHOBHBIE (DM3HUYECKHUE WU
XUMHYECKHE CBOWCTBA IIEIOYHO3EMENbHBIX MeTalIoB. Baxueiimue coenunenus Ca u Mg, ux
npuMeHEeHHEe. Pollb KanmbIlusl M MarHus B KUBBIX opranu3max. CTpoeHne atoma, GU3MYecKue u
xumudeckue cBoiictBa. [Ipumenenue amomunHus. COeAMHEHHUS ATIOMUHUS — OKCHIBI U
TUAPOKCHIBI, UX aM(POTEpHOCTh. BaykHelne coyiu amoMUHUS. 3aKPETUICHHE U CHCTEMaTH3allUs
3HAHMI TO TJIaBe MEPBOM: 00Ias XapaKTepUCTHKA METAIIIOB, XUMUYECKHUE CBOWCTBAa METAIIJIOB.
Pemienne »skcnepUMEHTAIBHBIX 3a7a4, pelnieHue ypaBHeHuil. CTpoeHue aroma jKelesa.
Ouznyeckue U xuMudeckue cBoiicta. [Ipumenenue >xenesa. Coenunenus xenesa Il u xenesa
I1I. I'eneTnueckue psiabl. KauecTBEHHBIE PEaKLIK HA NOHBI KeEJe3a.

Ceoiicmea memaninog u ux cOeOUHeHUN (XumMudeckuil npaxmuxkym)(3 u).



Pewrenne nenoyex XuMU4YECKUX MpEBpALICHU 10 BapuaHTam. [loBTopeHue Ha IIpakTUKe
XMMHYECKHX CBOMCTB METAJUIOB. 3aKpEIUICHHE 3HAHWW MO PACIO3HABAHUIO W MOJYYEHHUIO
BELIECTB, 3aKPEIJIEHUE 3HAHUM 110 XUMUYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Monoxenne HemetauioB B Ilepuoanmdeckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atoMoB. Psanper D0. Kpucraminyeckoe CTpOCHHE HEMETAIOB — MIPOCTHIX BEUIECTB. AJIOTPOITHUS.
O30H. CoctaB Bo3ayxa. dusmueckue cBoicTBa HeMeTaloB. OTHOCUTENBHOCTh NOHATHN
«METAl» U «HEMETal». XUMUYECKHE CBOMICTBAa HeMeTauioB. OKHCIUTEIbHBIE CBOMCTBA!
B3aMMOJEICTBHE € MeETajllaMH, BOJOPOAOM, MEHEE 3JIEKTPOOTPUUATENIBHBIMU METAJUIAMH,
HEKOTOPBIMHU CJIOKHBIMHU BEILIECTBAMHU. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAIIIOB B PEAKLIUAX
C KHUCJIOPOJOM, CIIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMU. MaKpO3JIEMEHTHI U MUKPO3JIEMEHTBHI.
Ponb MUKpPO3JIEMEHTOB B )KM3HEAEATEIbHOCTH PACTEHHM, )KUBOTHBIX U YyesoBeka. OpraHudyeckue
BellecTBa: OesikH, >Kupbl, yrieBoabl. @depmentsl. Butamunuel. ['opmonsbl. Ilonoxenue B
ITepuonnueckoit cucreme [[. . Menneneea. Ctpoenue atoma U Moiiekyiabl. dusznueckue u
XMMHUYECKHE CBOWCTBA BOJOPOJA, €ro MojydyeHHe M HpuMeHeHue. OOmas XapakTepuCTHKa
ranoreHoB. CTpoeHHE AaTOMOB TaJOr€HOB, CTENEHU HUX OKHCIEeHHs. CTpOEeHHE MOJEKYI
TaJIOT€HOB. ['aloreHsl — MPOCThIE BEIECTBA. 3AKOHOMEPHOCTH B U3MEHEHMH UX XUMHUYECKUX U
¢u3nYeCKuX CBOWCTB B 3aBUCUMOCTH OT YBEIHYEHHS IOPAIKOBOTO HOMEpa XMMHYECKOTO
anemenrta. Kpatkue cBenenus o xjope, 6pome, none, ¢rope. IlomydyeHue xiopoBogopoja.
XJI0pOBOAOPO B MPHUPOJIE. XJIOPOBOJOPO U COJISIHASA KHUCJIOTA. XJIOPUAbL, UX MPUMEHECHHE B
HapoAHOM x034icTBe. [loryyeHne raJloreHoB METOAOM AIEKTPOIN3a. bHOIOrnueckoe 3HaueHue
rajJjoreHoB W ux coeauHeHuil. Ilpumenenue ramoreHoB. CTpoeHHE aTomMa KHUCIOPOJa.
AmoTponus KUCIOpoAa. XapaKTEepUCTUKAa XHMHUYECKHX CBOMCTB KHUCIOpOJa B CBETE
npeacraBineranii 06 OBP. Ilpumenenue xucimopoma. CTpoeHHe aroma cepbl. AJUIOTPOIHSA.
dusznueckue CBONUCTBA pOMOMYECKOH cepbl. XapaKTEpUCTHKAa XMMHUYECKUX CBOMCTB cepbl B
cBere mnpexacrasieHuil 06 OBP. Baxueiimue coequHEHHs cepbl: CEPOBONOPOA, CYIb(UIBL,
OKCHUJIbI, CEpHHUCTas KHUCIOTa, CYyJIb(QUTH; HUX CBONCTBA, TMOJIy4YeHHE U MPUMEHEHHUE.
Pa30aBneHHas U KOHLEHTPUPOBAHHAS CEpHAsl KMCIIOTA, €€ CBOWCTBA, MOJIyY€HNUE U IPUMEHEHHE.
Peakuun B3aumopeicTBusa ¢ cepHoi kucioToil. CtpoeHne aToMoB a3zoTa. CTPOEHHE MOJIEKYJIbI
azora. Pu3nveckne ¥ XMMHUYECKHE CBOMCTBA a30Ta B cBeTe npenctasineHnii 00 OBP. Ctpoenne
MOJIeKyJbl aMMuaka. Ou3ndecKkue CBOMCTBA, MONIyYeHHEe, COOMpaHue, paclo3HaBaHHEe aMMHUAKa.
XUMHYECKHE CBOWCTBA aMMHaKa: BOCCTAHOBHUTEIBbHBIE M OOpa3OBaHHE HWOHA aMMOHHUS IIO
JTOHOPHO-aKIENTOpHOMY MexaHu3My. ColM aMMOHHUA: COCTaB, MONy4YeHHE, (UINYECKUE U
xumuueckue coictBa. [Ipeacrasurenu. Ilpumenenue B HapoaHOM Xo3siicTBe. OKCHIBI a30Ta.
A30THass KuClOTa, €e cBoWcTBa W mnpumeHeHue. Hurtpatel, ceautpsl. CTpoeHue artoma.
Annorponusi. CpaBHEHHE CBOWMCTB M NMPUMEHEHUE KpacHOTo U Oenoro ¢ochopa. XuMHIECKHe
cBoiictBa (ocdopa. Oxcua dochopa (V) u oprodocdopnas kucnora. Conu oprodochopHoi
kucnotel. Dochop B mpupome. Dochopubie ymodpenus. CrTpoeHHe aroma yriepoja.
AmnoTtponusi, cBoiicTBa Moaudukanuii — anmaza u rpaduta. Mx npumenenue. AMopgHBINA
YTJIEPOA U €ro copTa: KOKC, Caxka, IpeBECHBIN yroib. AcopOius U ee NpaKTUYECKOe 3HaUCHHE.
Xumnueckue cBocTBa yraeponaa. Okcuabl yriepoaa, UX CBOMCTBA, MOJIyYEHUE U MPUMEHEHHE.
CrpoeHue MOJIEKyJI OKCHUIOB yriiepoa. YTOlbHAsh KUCIOTa U e coiu. BaxkHeiimme kapOOHATHI:
KaJbIUT, COMa, TOTall — MX 3HAa4eHHe W HpuMeHeHue. PacmosznaBanue kapOonatoB. Ilepexon
KapOOHAaTOB B THApoKapOoHaThl M oOpatHO. CrpoeHune aroma. CpaBHEHHE €ro CBOWCTB CO
CBOMCTBaMM aroma yriiepoaa. Kpucramiueckuil KpeMHHI, CpaBHEHHE €ro CBOWMCTB C
yriaeponoM. Ilpupoansie coeaumHeHust kKpeMHus: SiO2, CHIMKaThl W ATIOMOCHJIMKATHI.
PasznoBugHocTH cTekna, ero mnpoucxoxiaeHue. llomyduenne uemenra. IlpousBonctBo
npuMeHeHne crekna, (apdopa, memeHTa. 3aKpeIruieHHe W CUCTEMaTH3alus 3HAHWK IO TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJICHTHAs HEMOJsIpHas XUMHUYECKass CBA3b. PeleHue
IKCIEPUMEHTAIbHBIX 3aJad W ypaBHeHMHM peakuuil. IloaroroBka K KOHTpOJIBHOW pabore.
3akperneHue M CUCTeMaTH3alus 3HAHUM N0 TeMe: XMMUYEeCKue U (U3HUecKue CBONCTBA
HEMETAJIJIOB,  XMUMHYECKME  pEaKkluu, KOBaJIEHTHAas  NOJsApHas  CBsI3b.  PemieHue



HKCIIEPUMEHTANBHBIX 3a/a4 ¥ ypaBHeHMH. [loAroTroBka K KOHTpOIBbHOHM pabore. Paborta Han
OLIMOKaMHU.

Cesoilicmea Hememannoe u ux coeourenuii (3 u).

Pemienne skcnepumeHTanbHbIX 3amad nmo teme «lloarpymma kucinopopa». Pemienue
IKCIIEPUMEHTAIbHBIX 3a1au 1o Teme «lloarpynna asora u yriaepoga». 3akperuieHHe 3HaHUHU 10
MOJIYYEHUIO U PACIIO3HABAHMIO T'a30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa oprannueckue u Heopranudeckue. [IpuumHbl MHOrooOpas3us OpraHUYEecKUX
coenvHeHUN.  BaneHTHOCTb.  XHMMMYECKOE  CTPOCHHE  OpPraHUYECKUX  COCIUHEHHM.
MouekynsipHble U CTPYKTypHBIE (OPMYJIBI OPTaHUYECKUX COCAMHEHUH. ["'oMoIoTHUecKuil ps
npenensHbIX y/B. Pagukanel. M3omepsl u u3zomepus. Ou3nUecKue MU XUMUYECKHE CBOWCTBA.
Metan u »3TaH: CcTpoeHHe Mojekyad. [openwe MeraHa W »TaHa. [IpumeHeHWe MeTaHa.
XHUMHUUYECKOE CTPOECHUE MOJIEKYJIbI dTUJICHA. JIBOMHAs CBs3b. B3anMoaencTere dTuieHa ¢ BOJOM.
[Tonmumepusanus stunena. [lonustunen u ero 3nauenue. IloHsATHE O IpEAENBHBIX OJTHOATOMHBIX
CupTax Ha IpUMeEpe MeTaHoja W dTaHoja. TpexaroMHbl cnupT mmuepuH. OkucieHue
STHJIOBOTO CNUPTa B YKCYCHbIN ampaeruf. [lonstue o0 anpaerunax. OKucIeHHE aibAeTHAa B
kucinoTy. OIHOOCHOBHBIE HempesenbHble KapOOHOBBIE KHCJIOTHI Ha NpPUMEpPE YKCYCHOU
kucioTel. Ee cBoiicTBa n nmpumeHeHue. (CTeapHHOBAs KHMCIIOTa KakK INPEACTABUTENb JKUPHBIX
KapOOHOBBIX KHCJIOT. Peakuus stepudukanuu. I[loHstne o crnoxHbix s¢upax. Ilonstue o0
aMUHOKHCIJIOTaX. Peakuuu mojaukoHAeHcaluu. benku, Ux crpoeHne W OHOJOTHYEcKasl poJib.
[lentuanast cBa3p W monumnenTuasl. [lepBudnas cTpykrypa OenkoB. buonoruueckue (GyHKIUH
O6enkoB. CoiicTBa OENKOB M KauyeCTBEHHbIC peaknuu Ha Oenku. [loHstre o0 yrieBojax.
I'moko3a. Ee cBoiictBa u 3HadeHue. Kpaxman u wnemmonosa. Mx Ouosjoruyeckas podb.
[Tonumepsl TpUPOAHBIE U CHUHTETHYECKHE. Peakuuu moamMepusaluyd M HOJUKOHJIECHCAILUH.
[InactmMaccbl ¥ BOJOKHA.  3akpelUieHME M CHCTeMaTu3auus  3HaHui.  PemieHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

3akpennenue (6u)

O06o01enre, 3aKperuieHHe M CUCTEMaTH3alMs 3HaHWM 1O Kypcy XUMHUU 9 Kiacca.
[ToBTopenne mnpoiaeHHbix TeM: I[lepuoanueckuii 3axkoH u Ilepuoguyeckas cucrema, BUABI
XUMHUYECKHUX CBA3E€H M TUIBI KPUCTAJUIMUECKUX PEIIETOK, TUIIbIl XUMUYECKUX PEaKLU, KIacChl
XUMUYECKHX COeIMHEHM. Pelenne skcnepuMeHTalnbHbIX 33/1a4, PELICHUE YPaBHEHUIN peaKuil.

Mesicnpeomemmnoie ceazu

Peanmzanuss MeXnpeIMETHBIX CBs3€dl INpU U3ydYeHMH XuMuu B 8 u 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIONb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAyYHBIX IMOHATHH, TaK H
HOH?[TI/Ifl, ABJIIOIUXCA CUCTEMHBIMU JJIs1 OTACJIBHBIX MPEAMETOB €CCTCCTBCHHO-HAYYHOI'O IUKIIA
OOue ecTecTBEHHO-HAy4YHbIC MOHSATHS: HayuyHbId (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHHTE3, KJ'IaCCI/I(i)I/IKaIII/ISI, NEpUOANIHOCTD, Ha6J'IIOI[€HI/Ie, OKCIICPUMCHT, MOJCINPOBAHHC,
U3MEpEHNE, MOJENb, SBICHHE, IMAapHUKOBBIA A(QQEKT, TeXHOJOorus, MaTepuaibnl Dusmka:
MarTepusi, aToM, JJIEKTPOH, MNPOTOH, HEWTPOH, HMOH, HW30TOI, PAJAUOAKTUBHOCTH, MOJIEKYJa,
JNIEKTPUYECKUH  3apsil, TNPOBOJHHUKH, TIOJYNPOBOJHHUKH, JUDJICKTPUKH, (HOTOIIEMEHT,
WHJUKATOp, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHME BEIIECTBA, Tra3, pacTBOp,
pPacTBOPHMOCTh, KpPHCTAUIMYECKAs pEHIETKA, CIUIABBI, (M3MYECKHE BEIUYMHBI, €IHHUIIBI
U3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, IUTaHETH, 3BE31bl, ComHie. bruonorus: ¢orocunres,
IpIxaHue,  Ouocdepa,  dKOCHCTEMa,  MHUHEpaJbHbIE  yIOOpEHHS,  MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, NMUTaTelbHble BeulecTBa I'eorpadus: atmocdepa, rugpochepa, MUHEPATIBL,
TOPHBIE TIOPOJIBI, TTOJIE3HBIE NCKOTIAEMBbIE, TOTLTUBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

Juunocmnuvie  pesynomamovr  Obyuarowguiica  NOAYYUM  BO3MONCHOCHIL 0N
dopmuposanua credyrwujux ruunocmuvix YY/I:



® OonpeaAcICHUC MOTUBAIUN U3YUCHUS yqe6H0ro Marcpurajia,

. OLICHUBaHME YCBAaMBAaE€MOIo Y4YeOHOro MaTepHuanga, UCXOAS M3 COLMAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. IOBBIIIEHHUE CBOErO0 OOpPa30BaTENBHOIO YPOBHA M YPOBHS TOTOBHOCTU K
U3yUYEHHUIO OCHOBHBIX HCTOPHUUECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMUH U OOIIECTBA;

. 3HAaHWE IIPABUJI IIOBEJICHUS B YPE3BBIYAHBIX CUTYaLMX;

. OLICHUBaHHE COLMAIBHOM 3HAYMMOCTH NPOQEeCcCri, CBI3aHHBIX C XUMHEH;

. BJIaJICHHE MpaBWIaMU 0€30MacHOro OOpalleHUs] ¢ XUMHUYECKUMH BEIIeCTBaMH U

000pyI0BaHNEM, TIPOSBICHHUE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmboie pe3yibmantvl

PerynsiTuBHbI€

Obyuarowuiica noxyyum 603MOICHOCMb Ol (POPMUPOBAHUSA CNIEOYVIOWUX DeSYTAMUESHBIX
YVI:

. LesenojaraHie, BKIIOYas IIOCTAaHOBKY HOBBIX  IieJei, mpeoOpa3oBaHue
IIPAaKTUYECKON 3aJa4d B IIO3HABATEIIbHYIO, CAMOCTOSITEIbHBIM aHAJIU3 YCIOBUM JIOCTUKCHUS
LIEJIM Ha OCHOBE YY€Ta BBIIACICHHBIX YUYHMTEIEM OPHEHTUPOB JCHCTBHA B HOBOM Y4eOHOM
MaTepuaile;

. TUTAHUPOBAHKE MYTH TOCTHKCHUS TIeIIeH;
* YCTaHaBJICHUC ICJICBBIX IMPUOPUTCTOB, BBIACICHUC AJIBTCPHATUBHBIX CHOCO6OB
JTOCTIDKEHHUS 1IeJTH U BBIOOp Hanboiiee 3(hPeKkTUBHOTO crmocoba; *© yMeHHUe CaMOCTOSITEIIbHO

KOHTPOJIMPOBATH CBOE BPEMs U YIIPABIATh UM; * yMEHHE NMPUHUMATh PEIICHHs B MPOOIEMHOM
CUTYyalyu;

. MOCTAaHOBKA Yy4YeOHBIX 3a/Jay, COCTABJICHHE IUTAHA U TIOCJIEI0BATEIBHOCTH
JIEUCTBHIA;

. OpraHu3alys paboyero MecTa MpH BBHITOJTHEHUN XUMUYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3MPOBAHKE PE3yJIbTATOB OOyUYCHHs, OICHHBAHNE YCBOSHHOTO MaTepHala,

OLIEHKa KayecTBa M YPOBHS NOJYYEHHBIX 3HAHUM, KOppeKLus IUlaHa U crocola AeWCTBUS NpU
HeoOxonumocTH . [To3HaBarenpHble OOyYaIONIMIACS TTOIYYUT BO3ZMOKHOCTD [Tt (POPMHUPOBAHUS
CIEYIOIINX [T0O3HaBaTeNbHbIX Y'Y J1:

. TIOWCK U BBIICTICHHE UHPOPMALINH;

. aHaJu3 yCIIOBMM M TpeOoBaHMM 3a/1a4M, BHIOODP, COMOCTABIECHHE M 0OOCHOBAaHUE
crioco0a perieHus 3a1a4u;

. BbIOOp HamOomnee >PPEeKTUBHBIX CIMOCOOOB pEIICHUS 3a/ladydl B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBU)KEHUE U 000CHOBaHME TMITOTE3bI, BEIOOP crioco0a e€ MpoBepKH;

. CaMOCTOSITEIIFHOE CO3JIaHHE AJITOPHTMA JIEATEIFHOCTH TMPH PEUICHUH MpoOIieM
TBOPYECKOT'0 M TOUCKOBOT'O XapaKTepa;

. YMEHHUS XapaKTepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOKWCTBAM;

. OIMCBIBAHUE CBOWCTB: TBEPBIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIICIEHUE X
CYIIECTBEHHBIX IMPU3HAKOB;

. n300pa’keHre cocTaBa MPOCTEUIINX BEILECTB C MOMOIIbI0 XUMUUECKUX (POpMYIT U
CYUTHOCTH XHMHYECKHX PEaKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHUI,

. IpoBe/IeHUe HAaOI0JeHUH, ONTMCAHNE PU3HAKOB U YCIOBUN TEUCHHSI XUMUYECKHX

peaKuHﬁ, BBIITOJTHCHHUEC XHUMHUYCCKOTO SKCIICPUMCHTA, BBHIBOJbI HAa OCHOBC aHalin3a Ha6J'IIOI[€HI/II\/JI
3a OKCIICPpUMCHTOM, PCHICHUC 3adad, IIOJIYUCHUC XUMHYECKOU I/IH(I)OpMaLII/II/I H3 PA3INYHBIX
HCTOYHUKOB,

. YMEHHE OpraHU30BbIBATH UCCIIEIOBAHUE C LIEIbI0 IPOBEPKU TUIIOTES;
. YMEHHE JIeNaTh YMO3aK/II0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
. yMeHHE OOBEKTHBHO OLIEHMBATh HMH(POpPMAIMIO O BEIIECTBAX U XHUMHUYECKHX

nporeccax, KpUTHIECKH OTHOCHTHCS K TICEBIOHAYYHOU HHPOPMALINH.



Kommynuxamuenoie
Obyuarowutics  noayyum  B03MONCHOCMb — O1  (POPpMUPOBAHUSL  CLEOVIOWUX
KoMmyHuxamuenvix YV/I:

® IMOJTHOC W TOYHOC BBLIPAXKCHHEC CBOHX MBICJIEHI B COOTBETCTBHM C 3aJadyaMHu M
YCJIIOBUSAMH KOMMYHUKAIIUWA,
® AZICKBATHOC HCIIOJB30BaHHUEC PEUYCBLIX CPCACTB IJI1 y4acTusd B JUCKYCCHHU H

apryMeHTAalluu CBOCH MO3UINH, YMEHHE MPEACTaBIATh KOHKPETHOE COJIepKaHNE C COOOIEHHEM
€ro B MMCbMEHHOHW U YCTHOW (hopMe, OTpeiesIeHHE CIIOCOO0B B3aMMOICHCTBHSI, COTPYTHHYECTBO
B TIOMCKE 1 cOope nHpopMaInu;

. OIIpeJIeIeHNe CIOCOO0B B3aUMOJEHCTBUSA, COTPYJHHUYECTBO B IOMCKE U cOope
UHPOpPMALIMK, y4acTHEe B JHaliore, IJIAHUPOBAHUE OOMMX CHOCOOOB paboTHI, NPOSBICHHE
YBaKUTEIBHOTO OTHOLIECHUS K JPYTUM Y4aLIUMCS;

. ONMCAaHHUE COJAEP)KAHUS BBIMOJHAEMBIX JCUCTBHHA C IIETbI0 OPUEHTUPOBKH B
IPEIMETHONPAKTUUECKON AESITENbHOCTH;

. YMEHHUSI YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAMHAIMM PA3TUYHBIX
NO3ULIUHI B COTPYITHUYECTBE;

. ¢opmynanpoBaTh COOCTBEHHOE MHEHHE M TO3MLHUIO, apryMEHTHPOBAaTh MU
KOOPAMHHUPOBAaTh €€ C MO3ULMSIMHM NApTHEPOB B COTPYIHUYECTBE IpHU BbBIpaOOTKE OOIIEro
pelIeHNs B COBMECTHOM AESTEIBbHOCTH;

. OCYILECTBJIATh  B3aUMHBIA KOHTPOJIb W  OKa3blBaTb B  COTPYJHUYECTBE
HEOOXO0IMMYIO B3aUMOIIOMOIIIb;

. MJIAHUPOBATh OOIIHME CITOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO,
OLIEHKY JIeHicTBUI mapTHEPA, yMETh YOSKIaTh;

. UCIIOJIb30BaTh AJI€KBAaTHBIE S3bIKOBBIE CPEJCTBA JJIs1 OTOOpPaKEHUSI CBOMX YYBCTB,
MBICJIEH, MOTHBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peun (omucaHue, OOBbsICHEHUE) COJEpKaHHUE
COBEpIAEMBIX JIEHCTBHH, Kak B (pOpMe I'POMKOW COLIMAIM3UPOBAHHOW pedyH, Tak U B (opme
BHYTpEHHEH peun;

. pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHLIMIO, HCIIOJIb3Ys CpEACTBA YCTHOM U
NUCbMEHHOW KOMMYHHUKAIMM Ipu paboTe ¢ TEeKCTaMu Y4yeOHHMKAa U JIOTOJHUTEIbHOU
JUTEPATypOi, CHPAaBOUYHBIMU TaOJIHMIIAMH, TPOSBISATH TOTOBHOCTh K YBKEHHIO WHON TOYKH
3peHHst TP 00CYKACHUU Pe3yJIbTaTOB BHIIIOJHEHHOM padoThI.

Ilpeomemuvimu pezynomamamu uzyyenus npeomema «Xumusa» ¢ 8 Knacce aaawmes
cnedyrouiue yMeHusA:

1. B noznasamenwHoti chepe:

AaBaTb OIPCHACICHUA H3YUYCHHBIX MOHSTHUI: BEIIECTBO (XI/IMI/ILICCKI/II\/’I 3JICMCHT, aTOM, HOH,
MOJICKYJIa, KPpUCTAJUINYCCKAA pCUICTKa, BEHIECTBO, MPOCTHIC U CJIOXKHBIC BCUICCTBA, XUMHUUYCCKAs
(1)OpMy.]'Ia, OTHOCHUTCJIbHAA aTOMHasl MacCa, OTHOCUTCIIbHAA MOJICKYJISIpHAA MacCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBaHHA, COJIH, aM(i)OTepHOCTI), HWHOAUKATOop, nepnozmqecm/lﬁ 3aKOH,
nepuoanveCcKas CHUCTEMA, nepuoandcCcKas Ta6J'II/II_Ia, HU30TOIIbI, XUMHNYCCKas1 CBA3b,
SJICKTPOOTPULATCIIbBHOCTD, CTCIICHb OKHCJICHHA, BHGKTpOJ'[I/IT); XUMHUYCCKaA pcaknuud

(XMMHUYECKOEe  ypaBHEHHE, TEHETUYECKass  CBA3b,  OKMCIEHHE,  BOCCTaHOBJICHUE,
JIIEKTPOJINTUYECKAS IUCCOanus, CKOpOCTh XUMHYECKOU peaxiun);
* OIUCHIBATh JIEMOHCTPAL[MOHHBIE U CAMOCTOSTENBHO IPOBEICHHBIE YKCIIEPUMEHTBI, UCIOJIb3Ys
U1 3TOTO €CTECTBEHHBIN (pycckui, POJIIHOI) A3BIK U SA3BIK XUMUH;
ONKCHIBATh M pa3jinyaThb HM3YyYEHHBIE KJIACChl HEOPraHWYECKUX COCIAMHEHUMN, NPOCThIE U
CJIOKHBIE BEILIECTBA, XUMUYECKHE peakuuu;
KJIaccu(uIUpoBaTh U3yYCHHBIC 00BEKTHI U SBJICHUS;
HAO0JMI01aTh JIEMOHCTPUPYEMbBIE M CAMOCTOSITEILHO TPOBOJUMBIE ONBITHI, XUMHYECKHE
peaxkuuu, IIPOTEKAOLINE B IIpupoze " B OBITY;

ACJIaTb  BBIBOJAbI MW YMO3AKIIOYCHHA U3 H&6J’[IOI[CHPII>1, HN3YUYCHHBIX XHUMHYCCKUX



3aKOHOMepHOCTeﬁ, IMPOrHO3UPOBATH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBAMH U3YYEHHBIX;
CTPYKTYPUPOBaTh HM3YYCHHBIM MaTepuall U XUMHUECKYI0 HH(GOpMAIHIO, MOJYUYCHHYIO H3
IpYTux HCTOYHHUKOB;
MOJICIUPOBATh CTPOCHUE ATOMOB 3JIEMEHTOB NEPBOTO — TPETHEr0 MEPHOJOB (B pamKax

M3Y4YEHHBIX MOJIOKEHUH Teopun . Pesepdopaa), ctpoeHue npocTelmx MOJIeKyI.

2. B yennocmuo-opuenmayuonnoii cghepe:
AHAIM3MPOBATh M OIEHUBATh TMOCJEACTBUSA JUIS OKPYXKAIOUIeH cpeapl OBITOBONH U
MIPOU3BOACTBEHHOM ESITEIIBHOCTH YEJIOBEKA, CBA3AHHOM C MepepaboTKON BEIIECTB.

3. B mpyoosoti cgepe:
* IPOBOJIUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cgpepe bezonacnocmu dcusneoesmenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABJICHUIX, OKOTAX M APYTUX TPaBMax, CBI3AHHBIX
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAHUEM.

OIMCHIBATh CBOMCTBA TBEPABIX, MKHUIKUX, TIa3000pa3HBIX BEIIECTB, BBIACHAS HUX
CyILIECTBEHHBIC PU3HAKHY;

* XapaKTepHU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOWCTBAM, yCTaHABJIHMBATbH
NPUYHHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTePHUCTUKAMU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHH «aTOM», «MOJIEKYJIay,
«XUMHYECKUH 3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BaJCHTHOCTHY,
UCTIONB3YS 3HAKOBYIO CUCTEMY XUMHUH;

* 1300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOIIBIO XHMHUYECKUX (opMyn u
CYIIHOCTh XMMHYECKUX PEAKIUH C TOMOIIBI0 XHMUYECKUX YPaBHEHUIA,

* BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJNIFO XHMHYECKOTO 3JEMEHTa B COCIMHEHHUSX JUISI OLEHKH HUX MPaKTHYECKOU
3HAYUMOCTH;

* CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJIACCU(HUIUPOBATH OKCUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KHCJIOTHI M COJIU TI0 COCTaBY;

* [TOJIL30BAThCA JTA0OPATOPHBIM 000PYIOBAaHUEM M XHMHUYECKON TTIOCYI0M;

* IPOBOJUTH HECIIOKHBIE XMMHUYECKUE OTBITHI M HAOIIONEHHS 32 M3MEHEHUSMH CBOWCTB
BEIIECTB B IPOIECCE HMX IPEBPAILICHUIl; COOMIOAATh MpaBWJIa TEXHUKH O€30IMacHOCTH IIPH
IPOBEJICHUY HAOIIOICHUI U OIIBITOB;

* pa3nu4aTh OSKCIEPUMEHTAIFHO KHUCIOTHI W MIETIOYH, TIONB3YSACh WHAMKATOPAMU;
0CO3HaBaTh HEOOXOAUMOCTH COOJIONEHHS Mep O€30MaCHOCTH NpU OOpAIIEHHH C KHCIOTaMHU U
IIEJI0YaMH.

* pacKpbIBaTh CMBICH Mepuondeckoro 3akona J{. 1. Menneneena;

* OMMMCHIBATD W XapaKTepU30BaTh TaOMMUHYIO (OpMy MEPUOIUYECKOH CHUCTEMBI
XMMHUYECKUX 3JIEMEHTOB,

* XapaKTEepPHU30BaTh COCTAB AaTOMHBIX SJEp M PpACIpe/esIeHHE YuCla 3JIEKTPOHOB 10
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX DJIEMEHTOB MaJbIX IEPHOIOB IEPUOTHYECKON
CHCTEMBI, a TAKXKE KaJIUs M KaJIbIIHS,;

* pa3nuyaTh BUABI XUMHUYECKOH CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIICHTHYIO
HETIOJISIPHYIO ¥ METAJUTHYECKYIO;

* 1300paXkaTh SJIEKTPOHHO-UOHHBIE (HOPMYIIBI BEIIECTB, OOpa30BaHHBIX XUMHYECKHMHU
CBSI3SIMU Pa3HOTO BH/I;

* BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEIECTB OT CTPOSHHS MX KPUCTAJUTMYECKUX PEUIETOK:
MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAJUTHIECKHUX;

* XapaKTepHU30BaTh XUMHYECKHUE SJIEMEHTHI M WX COCJAWHEHUS Ha OCHOBE MOJIOKEHUS
AIIEMEHTOB B IMIEPHOAMYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHS UX aTOMOB;



* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOIUYECKOr0 3aKOHA U
MEePUOIUYECKON CHCTeMbl XuMuueckux »diemMeHToB JI. 1. MenneneeBa; © OOBSICHATH CYTh
XUMHUYECKHX MPOIECCOB U UX MPUHIMITHATHEHOE OTINYNE OT (PUINICCKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUYECKUX PEAKIIN;

* YCTAQHaBIIUBAaTh MPUHAJJICKHOCTh XUMUYECKONW PEAKLIUU K ONpeNeNEHHOMY THUILY IO
OJIHOMY M3 KJIacCHU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHCITY M COCTaBY MCXOJHBIX BEIIECTB U
IOPOAYKTOB peakiuu (peaklUuu COSAMHEHUs, pa3ioKEHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIZICJICHUIO WM TIOTJIOMIEHUIO TEIIOTH (PEakIWH SK30TEPMHUYECKHE U IHIAOTEPMHUUYECKHUE);
3) 10 M3MEHEHHMIO CTENEHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB (pEaKIMU OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIC); 4) TI0O 00paTUMOCTH TIporiecca (peakimu 00paTuMbie U HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUYECKONW NMCCOLMALMKA KHUCIIOT, IIEJIOYEH, COJICH;
MOJIHBIE W COKpAIIEHHBIE WOHHBIC YpaBHEHHS peakiuii oOMEHa, ypaBHEHHS OKHUCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEaKIINiA;

* MPOTHO3UPOBATH MPOAYKTHl XUMHUECKUX PEAKITUH 10 (HopMysiaM/Ha3BaHHSIM UCXOIHBIX
BEIIECTB; OMPEIEIATh HCXOIHBIC BEIIECTBA MO (hOpMYyJIaM/Ha3BaHUSM MPOAYKTOB PEAKIIHH;

* COCTaBIIATh YPaBHEHUS PEAKIINil, COOTBETCTBYIOIIUX MOCIICIOBATEILHOCTH («IIESTTOYKE)
MpEeBpalllCHU HEOPTraHMUECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

* BBISIBJIITH B MPOLIECCE AKCIEPUMEHTA MPU3HAKU, CBUACTEIBCTBYIOIINE O MPOTEKAHWUU
XMMHYECKOW PEaKIUU;

* IPUTOTOBJIATH PACTBOPHI C ONPEIETEHHON MaCCOBOM JOJIEH paCTBOPEHHOTO BEIECTBA;

* OIPEACIISATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHCIOT U IIEJIOYEH MO M3MEHEHUIO
OKpAaCKH MHJIUKATOPOB;

* MPOBOAUTH KaUYECTBEHHbIE PEAKIIMH, MOATBEPKAAIOIINE HAIMYKUE B BOJHBIX PacTBOpax
BEIIECTB OTACIbHBIX HOHOB

* OIpEACNSITh MPUHAJICKHOCTh HEOPTaHWYECKUX BEHIECTB K OJIHOMY M3 M3YyUYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KACJIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 MX HA3BAHUSM;

* OIIPEACIISITh BAJICHTHOCTD U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBIATH (DOPMYJIBI HEOPTAaHMYECKUX COCAMHEHMI IO BAJICHTHOCTSAM U CTEHCHSIM
OKHCJICHUS PJIEMEHTOB, a TaKXKe 3apsiaM MOHOB, YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT,
OCHOBaHHUH U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PH3NYECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAUIOB M HEMETA/NIOB) M HMX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OONIME XHMHYECKHE CBOWMCTBA, XapaKTEpHbIE [UJIsI TPYNI OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX

* Ha3bpIBaTh OOIME XHMHYECKHE CBOWCTBA, XapaKTEpHbIE N1 KaXKIOr0 M3 KIACCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH  MNPUMEPbl  pEaKLUMi, MOATBEPXKIAOIIMX  XUMUYECKHE  CBOWCTBA
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPEACNATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSX;

* COCTaBJIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBINA OallaHC (711 M3YYEHHBIX PEaKIuii) mo
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JAaOOPATOpHBIE OMBITHL, TMOATBEPXKIAIOIINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB;

Ilpeomemmnvimu peynomamamu uzyuenus npeomema «Xumua» 6 9 Knacce a6nawomcsa
caeoyoujue ymeHuA:

1. B nosnasamenvhoii cghepe:
© J1aBaTh OIPEIEJICHUS] U3YyYCHHBIX MOHATUMN: BEIIECTBO (XMMUYCCKHI AJIEMEHT, aTOM,
WOH, MOJIEKYJa, KPHCTAIUIMYECKasi peIIeTKa, BEIIECTBO, IMPOCThIE M CIOXKHBIC BEIIECTBA,



XuMHU4Yeckas (opMmyra, OTHOCHTENbHAsI aTOMHAas Macca, OTHOCUTENIbHAsT MOJICKYJISIpHAs Macca,
BAJICHTHOCTb, OKCHJBI, KHCIIOTBI, OCHOBaHHS, coim, amM(pOTEPHOCTb, HWHIUKATOD,
NEPUOANYECKUN 3aKOH, TIEPUOJAMYECKas CHCTEMa, MepuoAndYeckas TaOnauia, W30TOIbI,
XUMUYECKAsl CBS3b, AJIEKTPOOTPHUIIATEIIPHOCTD, CTENEHb OKWUCICHUS, DJICKTPOJIHT); XUMUYECKAs

peakuus (XUMUYECKOE YpaBHEHHE, TIEHETHUYeCKas CBS3b, OKHCIIEHHE, BOCCTAHOBIICHUE,
INEKTPOIUTHYECKAS JUCCOLUAIus, CKOPOCTh XUMHUYECKOU peaxiumn);
* OMUCBIBATH JCMOHCTPAIIMOHHLBIC U CAMOCTOSATCIBHO MMPOBCACHHBIC SKCIICPUMCHTDI, UCIIOJIb3Y
TUIst 3TOTO €CTECTBECHHBIN (pycckuid, POITHOM) SI3BIK u SI3BIK XUMHUH;
OIMMUCBIBATh W Ppa3jiM4aTb HN3YUCHHBIC KJIACChl HCOPTaHUYCCKUX COGI[PIHGHHfI, MMpOCTBIC U
CJIOKHbBIE BELIECTBA, XUMHUYECKHE peakuuu;
KJIaccu(uIuUpoBaTh M3yYECHHBIE 00BEKTHI 51 SIBIICHU,
HaOMOIaTh JIEMOHCTPUPYEMbIE M CAMOCTOSITEIbHO TPOBOJUMBIE ONBITHI, XUMHYECKHE
peaknuy, MPOTEKAIOIINE B IpHUpOJIE 5 B OBITY;

ACIaTb  BBIBOJABI MW YMO3AKIIOYCHHA U3 Ha@]’[lo,[[eHHfI, HN3YUYCHHBIX XHUMHYCCKUX
33KOHOMepHOCTeI71, IMPOrHO3UPOBAThH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBAMH U3YYEHHBIX;
CTPYKTYPUPOBaTh HM3YYCHHBIM MaTepuall U XUMHUYECKYI0 HH(GOpMAIHIO, MOJYYCHHYIO M3
ApYTux HCTOYHHUKOB;
MOJICIUPOBAaTh CTPOCHUE ATOMOB 3JIEMEHTOB NEPBOTO — TPEThEr0 MEPHOJOB (B pamKax

M3Y4YEHHBIX MONIOKEeHUH Teopun . Pesepdopaa), ctpoeHue mpocTelmx MOJIEKyI.

2. B yennocmmo-opuenmayuonnoii cghepe:
AHAIM3MPOBATh M OIEHUBATh TOCJEACTBUSA JUIS OKPYXKAIOUIeH cpeapl OBITOBONH U
MIPOU3BOACTBEHHOM JIESITEIIBHOCTH YEJIOBEKA, CBA3AHHOM C IepepaboTKON BEIIECTB.

3. B mpyoosoti cgepe:
* IPOBOJIUTH XUMHUUCCKUH IKCIICPUMEHT.

4. B cgpepe bezonacrnocmu stHcusHeOessmenrbHOCmL:

* OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABJICHUSAX, 0’KOTaxX U JIPYrHMX TpaBMax, CBSI3aHHBIX
C BEILECTBAMHU U JJaOOPAaTOPHBIM 000PYA0BaHHEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoxa Ocnoenvie uowvt oeamenvnocmu | Hcnonv3os
pasoena ooyuarowuxcsn anue
0bopyoosa
Hus
uenmpa
«Touka
Pocmay»

Beeoenue (54) | 1.Ilpeomem xumuu. | Caymanue oObSICHEHUH yuuTens.
Bewecmea. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
O0BacHeEHNE HAOIIONAEMBIX SIBIICHUIA.

2.Ilpespawenus
peepaly PaboTa ¢ pa3naroyHbIM MaTepuagIoMm.
geujecms. Ponv C N
TMylaHue OObSICHEHUN YUUTEIsI.
XUMUU 8  JHCUZHU
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
uenosexa.

3. Kpamxuii  ouepx | Cnymanue oObSICHCHUN YUUTES.




ucmopuu passumus | CaMocTosTeNIbHas paboTa ¢ y4eOHUKOM.
XUMuUU. OTbéop © cpaBHEHHME MaTepuaiga [0
HECKOJbKHM HUCTOYHUKAM.
4.11CX2 J.U. | Ciymanue oObsICHEHUH yUUTes. HaTtunk
Memnoeneesa. 3naxu | CamoctositenpHas padoTa ¢ yaeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora c Tabnuieit Menaeneena. TeMIeparyp
91eMEeHMO8. Pabora ¢ kaproukamu. bI, JlaTumk
TEeMIeparyp
BI
IIJIATUHOBBIN
5. Xumuueckue A
Hau3 Gpopmyir.
dopmynsi.
Omuocumenvhas Pemenrie TEKCTOBBIX KOJIUYECTBEHHBIX U
AMOMHAS u | KAUCCTBCHHBIX 3aJa4.
MONEKYAAPHAS CJ'IyI_HaHI/IC 00BSICHEHHH YUUTCIIA.
MAcCchol. Pabora B napax.
PaboTa B rpynmnax.
Amombl 1. OcHosHbie PaG HaTtunk
XUMUYECKUX | c8edeHus. o | L2OOTA € PAsAGTOMIBIV MATCPHATION. BBICOKOH
Cnymanue oObSICHEHUN yUUTENsL.
INNEMEHMO08 CIPOCHUL AMOMOB. | (<1 (oo os paBoTa ¢ yICOHIKOM. TeMIeparyp
(8u) Hzomonwi. b, JlaTumk
TEeMIeparyp
BI
TIJIATUHOBBIN
2. Cmpoenue | Crymanue oObsICHEHUH YIUTETIS.
97IeKMPOHHBIX CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Menneneesa.
Hszmenenue uucna | Pabota ¢ kapTOUKaMu.
91eKMPOHO8 Ha | Pabota B mapax.
BIYV. Pabota B rpynmnax.

3. Honnas cease.

Cnymanue oObsCHeHUN YUUTEIIS.
Pemenne mocraBieHHbIX 3a/1a4.
Pabota ¢ yueOHUKOM.

PaGoTa B mapax.

Pabora B rpymmax.

4. Crnymranue oObsICHEHUH yIUTETIs.
Bszaumooeticmsue Pabora ¢ Tabnuneit Menaeneena.
amomos Penrenue 3amau.

NIeMEeHMOB- Pabora B mapax.

HeMemasios Pabota y mockwu.

Mmexncdy coboll.

5. Kosanenmnas

XUmMudeckdasl C643b.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Cnymanue oObsCHeHUN YUUTEIIS.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECcKas C6:3b.

Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Crnymranue 0ObsICHEHUH yIUTETIS.
CamocTosiTenbHast paboTa ¢ y4eOHHUKOM.

7. Obobwenue u
cucmemamu3ayus
SHAHUIL .

Pa6ora B mapax.
Pabora B rpynmnax.
Pemenue 3amau.




[IpoBepka nmoy4eHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJIBHOM paboTe.

8. KonmponvHas

Pemenue 3amannii KOHTPOJIBHOM PaOOTHI.

paboma Ne 1.
Ilpocmuie 1. Ilpocmule Jatumk
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM. .
eéewecmea (7 | sewecmsa — o BBICOKOH
Cnymanue oObSICHEHUN yUUTENsl.
y) Memannsl u TEMIIEPATyp
CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
HeMemaJnvl. AHATH3 OLIHGOK bl, Jlatumk
Ananus L TEMITEPATYP
. AHann3 KOHTPOJIbHOM paboThI.
KOHMPOIbHOU BI
Pabora Hag ommoOkamu. .
pabombi. TJIATUHOBBIN
Pemenne 3anau.
— HU3MEpeHue
TEeMIIepaTyp
Bl TIEPEXOJIOB
AJUIOTPOITHBI
X
MoaupUKAIH
71 Cephl;
U3MEpPEeHHUE
TEeMIeparyp
bl TIABJICHHS
BEIIIECTB.
2. Konuuecmeo
Ananuz ¢popmy.
seujecmaa.

Pemenrie TEKCTOBBIX KOJIUYECTBEHHBIX U
KaueCTBEHHBIX 3aJ1a4.
Caymanmue 0ObSICHeHUN YUUTEsL.

3. Pewenue 3a0avy .

Ananuz ¢popmy.

Pemenrie TEKCTOBBIX KOJIUYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Caymanue 0ObSICHeHUN YUUTEsL.

4. Monapuoiu
0bvem 2azo8.

Ananuz Gpopmy.

Pemenrie TEKCTOBBIX KOJIUYECTBEHHBIX U
KaueCTBEHHBIX 3aJ1a4.
Caymanue oObSICHeHUN YUUTEsL.

5. Pewenue 3a0au.

Ananuz Gopmyir.

Pemenre TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33/1a4.
Cnymanue oObSICHeHUN YUUTEsL.

6. Oboowenue u

PaGoTa B mapax.

cucmemamusayus | Pabota B rpymnmax.

3nauu no enaee | Pemenue 3amad.

«IIpocmoie IIpoBepka 1oIy4eHHBIX 3HAHUM.

sewecmea. IToaroToBKa K KOHTPOJIBHOM paboTe.

7. Kommponvnas | Pemenue 3a1aHuii KOHTPOJIBHON pabOTHI.

paboma Ne 2.
Coeounenusn | 1. Cmenenw | Cnymanue oObSICHEHUH yUuTens.
xumuyeckux | oxkucnenus. Aunanuz | CamocrosiTenbHas paboTa ¢ yueOHUKOM.
971eMEHM 08 KOHMPOAbHOU Pabota ¢ Tabauneii Meneneena.




(15 u). pabomeol. PaboTa ¢ kapTOouKamu.
2. Baoicnetiwue
Pabota ¢ pa3naTouyHbIM MaTEpPUATIOM.
KAACCbl  OUHAPHBIX C .
. JylIaHue OObSICHEHUH yIuTeEs.
COeOuHeHuUll .
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
3. Ocnosanus. Hatuuk pH
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
Cnymanue oObSICHEHUN yUUTENsl.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
4. O606wenue u | Pabota c pa3gaTouHbIM MaTEpPHAIIOM.
cucmemamusayusi | Pemenue 3anad.
3HAHU. 3akpernieHue 3HaHUui 10 TEME.
5. Kucnomeul. Cnymranue oObsSICHeHUN YUUTEIIS. Hatuux pH
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHME Marepuaga TIo
HECKOJIbKUM HCTOYHHKAM.
6. Ob6obwenue u | Pabota c pa3maToyHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHULL. 3akperieHue 3HaHUM 10 TEME.
7. Conu. Cnymanue oObsSCHeHUN YUUTEIIS. Hatunk pH
CamocrosiTenpHast paboTa ¢ yueOHUKOM.
Otbop ™ cpaBHEHHE MaTepHaia IIo
HECKOJIbKUM HCTOYHHKAM.
8. O6o6wenue u | Pabota c pa3gaTouHbIM MaTEpPHAIIOM.
cucmemamusayusi | Perienue 3anad.
SHAHULL. 3akperieHue 3HaHUM 110 TeME.
9. Obobwenue u | PaboTa ¢ pa3naTOYHBIM MaTEpUAIIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUU 00 | 3akperuieHue 3HaHUH 10 TeMe.
OCHOBHBIX KAACCAX
Heop2aHuyecKux
seuecms.
10.
Pabota ¢ pa3naTouyHbIM MaTEpPUATIOM.
Kpucmannuueckue C .
JylIaHue OObSICHEHUH yIuTeIs.
peutemxu.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
12. Yucmoie | Cnymianue oObSICHEHUN YIUTEIIS.
sewecmsa u cmecu. | CamoctosTenbHast paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHME Marepuaga IIo
HECKOJIbKUM HCTOYHHKAM.
13. Maccosasa u
Ananuz Gpopmy.
obvemnas oonu
KOMNOHEHMO8 Pemenrie TEKCTOBBIX KOJIUYECTBEHHBIX U
cmecu. Ka4YC€CTBCHHBIX 3a/1a4.
Caymanue oObSICHeHUN YUUTEsL.
14. Pacuempui,
Ananuz Gopmyir.
CB853aHHble c
nousmuem «00JI5y. Penienne TeKCTOBBIX KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX 33/1a4.
Caymanue oObSICHeHUN YUUTEsL.
15. Koumponvuas | Pemenne 3aaanuii KOHTPOIBHOW pabOTHI.
paboma Ne 3.
H3menenus, 1. Dusuyeckue

PaboTa ¢ pa3aTOYHBIM MaTepUAJIOM.




npoucxooawu | senenus 6 xumuu. | CoymaHue OObSICHEHUN yUUTEIsL.
e ¢ | Ananus CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
eeujecmeamu | KOHMPOJIbHOU
(12 u). pabomul.
2. Xumuyecxue | Cnymianue oObSICHEHUN YIUTEIIS.
peaxkyuu. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHME Marepuaga TIo
HECKOJIbKUM HCTOYHHKAM.
3. Xumuueckue | Cinyimanue oObsSCHEHUN YUUTES.
VPasHeHusl. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
OTbéop © cpaBHEHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.
4.  Pacyemvr no
AHanu3 ¢popmyIL.
XUMUYECKUM
YpasHeHUsIM. Pemrenne TEKCTOBBIX KOJMYECCTBECHHBIX M
KaueCTBEHHBIX 3aJau.
Cnymianue oObsSICHeHUN YUUTEIISL.
5. Pacyemwvr no
AHanu3 ¢popmyIL.
XUMUYECKUM
YpasHeHUsIM. Pemrenne TEKCTOBBIX KOJMYECCTBECHHBIX M
KaueCTBEHHBIX 3a7au.
Cnymianue oObsICHeHUN YUUTEIISL.
6. Peaxyuu
PaboTa ¢ pa3naTOYHbIM MaTepUaJIOM.
DA3NONHCEHUS. .
Cnymanue oObSICHEHUN yUnTesl.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouyHbIM MaTEpPHUATIOM.
COeOUuHeHUsl. C .
JTylIaHue OObSICHEHUH yuuTens.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Caymanue oObACHEHHH yUnTeNs.
3aMeujeHusl. CamocrosTenpHast paboTa ¢ yUeOHUKOM.
Otbéop ® cpaBHEHHE MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Caymanue oObACHEHHH yUuTeNs.
obmeHa. CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
Otbéop ® cpaBHEHHE MaTepuaiga Io
HECKOJIbKUM HCTOYHHKAM.
10. Tunwvl
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
XUMUYECKUX .
g Cnymanue oObSICHEHUN yUUTENsl.
peaxyutl Ha
. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
npumepe  c80lcma
800bl.
11. Ob6o6wenue | Pabota B mapax.
3Hanui no meme | Paborta B rpynmnax.
«Hzmenenus, Pemenune 3amau.
npoucxooawue ¢ | IlpoBepka NoayyeHHBIX 3HAHUI.
seuecmsamuy. [ToaroToBka K KOHTPOJIBHOM paboTe.
12.  Koumponvuas | Peuienue 3a1anuii KOHTPOJIHHOM paOOTHI.
paboma Ne 4.
Ilpocmeiimue | 1. [Ipaxmuyeckas

onepauuu (4

MNel.

paboma

HaGnromenne  3a  JI€MOHCTpaIUsIMH




eéeugecmeamu | Ilpuemvl YUUTEIIA.
(xumuueckuii | oopawjenus ¢ | OObsicCHeHNE HAOIIOIAEMBIX SIBICHUMN.
npakmuxym) |nabopamopHvim [TocTaHOBKA OMBITOB AJI JAEMOHCTpPALUN
(5 u). 0bopyoosaruem. KJ1accy.
BrInosHeHNE MPaKTUIECKON PabOTHI.
2. Ilpakmuueckas JaTtunk
HabGmionenne  3a  JIeMOHCTpalusiMu
paboma  Ne2 — TEeMIIepaTyp
Habnooenue 3a X . BI
. . OObsicHeHHEe HAOI0TaeMBIX SBJICHHIA. .
eopsauyeti ceevoll. TUTATUHOBBIN
[TocTaHOBKA OMBITOB AJII AEMOHCTpPALUN
KJIaccy.
BrInonHeHNE MPaKTUIECKON PabOTHI.
3. Ilpakmuueckas HaTtunk
HabGmionenne  3a  IeMOHCTpalusiMu .
paboma  Ne3 BBICOKOM
VUHUTEIIS.
Ananusz nousvl u o TEMIIepaTyp
OO0bsicHeHHEe HAOI0TaeMBIX SBJICHHIA.
6000l. pl, JlaTuuk
[TocTaHOBKA OMBITOB JJISI JAEMOHCTpPAIIUN
TEeMIEeparyp
KJIaccy.
. BI
BrImonHeHNE MPaKTHIECKOW PabOTHI. .
TUTATUHOBBIN
—U3MEepeHUe
TeMIeparyp
BI B
nporecce
o0yueHus
npueMam
BBITIAPUBAHU
1 BOABI U3
o0pa3ioB
MOYBBI.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
MOKa3aTest
BBITSDKKHU
pacTtBopa
MOYBbI
4.  Ilpaxmuueckas Jatuuk
HaGnromenne  3a  JI€MOHCTpaIMsIMH .
paboma  Ned BBICOKOH
yUUTEIS.
Ilpusnaxu o TeMIepaTyp
OO0bsicHeHHEe HAOTIOaEMBIX SIBIICHUM.
XUMUYECKUX b, JlaTumk
g [TocTraHOBKa OMBITOB AJI JAEMOHCTpPALUU
peaxkyuil. TEMIIEPaTyp
KJIaccy.
. BI
BrimonHenmne npakTu4eckoi paboThl. .
TUTATUHOBBIH,
Hatuuk pH —
pU3HAKU
peakuuii 1o
U3MEHEHUIO
Cpenbl
(peakuus
HeWTpann3all

15030




5. Ilpakmuuecxas DIIEKTPOHHBI
HaGnromenne  3a  JI€MOHCTpalUsIMU
paboma No5. — e BECHI,
Ilpuecomosnenue i . HabOp
OO0ObsicHeHHE HAOIOTAaeMBIX SBJICHHIA.
pacmeopa caxapa u nabopaTopuu
[TocTaHOBKA OMBITOB /I AEMOHCTPALUN
pacuem e2o I'nA
. KJIaccCy.
maccogoti  oonu 8 .
BrimonnHeHNE MPaKTHIECKOM pabOTHI.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Jatuuk
Pabora ¢ pa3naTouyHbIM MaTEpPHUATIOM. .
Pacmeoppoi. Pacmeopumocms C o BBICOKOM
TylaHue OObSICHEHUN YUUTEIsI.
Peaxyuu seugecms 8 gooe. TeMIIepaTyp
CamocrosTenpHast paboTa ¢ yUeOHUKOM.
UOHHO020 b, JlaTuuk
oomeHna. TeMnepaTyp
Okucnumenwvn BI
0- TJIATUHOBBIN
eoccmanoeum — o
ebHble TOPEHUIO
peaxyuu(11 CKa3aHO
u) BBIIIIE,
2. OJ]C. OcHosHvle Hatuuk pH —
PaboTa ¢ pa3naroyHbiM MaTepuaIoMm.
nonoxcenus T3/ N pu
Cnymanue oObSICHEHUN yUUTENsL.
W3YYCHUH
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
KHCJIOT u
3. Honnvle N
AHanu3 ¢popmyIL. OCHOBaHUI
VPAGHEeHUsL. (cpena
PelleHHE TEKCTOBBIX KOJIHYECTBEHHBIX U | \CPCA
Ka4eCTBCHHBIX 3aJ1a4. pacTBopa).
C . JaTauk
TylmaHue OObSICHCHUH YUUTEISI.
AIIEKTPOTIPOB
4.. Kucnomul, ux
Pabota ¢ pa3naTouyHbIM MaTEpPUATIOM. OJHOCTH -
Kraccuguxkayus  u .
- Cnymranue oObsSICHEHUN YUUTEIIS. H3ydeHHeE
ceoticmaa.
CamocrositenbHas pabora ¢ yYeOHUKOM. | mpoBOoAMMOC
5. Ocnosanus, ux TH
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
Kiaccugurayus u PacTBOpOB

ceolcmad.

Cnymanue oObsCHEHUN yUUTEs.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

6. Okcuoel, ux
Kraccuguxkayus  u
ceolicmea.

Cnymanue oObsCHeHUN YUUTEIIS.
CamocrosTenpHast paboTa ¢ yUeOHUKOM.
Otbop ™ cpaBHEHHE MaTepHaia IIo
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kraccuguxkayus — u
ceolicmaa.

Cnymanue oObsCHeHUN YUUTEIIS.
CamocrosTenpHast paboTa ¢ yUeOHUKOM.
Otbop ™ cpaBHEHHE MaTepHaiga IIo
HECKOJIbKUM HCTOYHHKAM.

8. Tenemuuecrxas

PaboTa ¢ pa3naTOYHbIM MaTepUaJIOM.

CB53b medxHcoy .

Cnymanve oObsICHEHUH yIUTEIS.
Kaaccamu

CamocrodTenbHas padoTa ¢ yueOHUKOM.
seujecms.
9. Oxucnumenvho- | Cinymanue oObICHEHUN YUUTEIS.
soccmanosumenvy | CaMmocTosATENIbHAS pab0OTa C yUCOHUKOM.
ble peakyuu. Otbop ™ cpaBHEHHE MaTepHajga IIo

HCCKOJIBKMM HMCTOYHHUKAaM.

10. Obobwenue u
cucmemMamu3ayust

PaGota B mapax.
PaboTa B rpynmnax.




3HAHUL NO meme «

Pemenue 3amau.

Pacmeopenue. [IpoBepka Moy4YeHHBIX 3HAHUM.
Pacmeopui. [ToaroToBka K KOHTPOJIBHOU padoTe.
Peaxyuu  uonnoco
obmena. OBPy.
11.  Koumpoavnas | Pemienue 3a1anuii KOHTPOJIBHON pabOTHI.
paboma Ne 5
Cesoiicmea 1. Ilpaxmuueckas
HabGmionenne  3a  JIeMOHCTpanusiMu
anekmpoaumo |paboma  Ne 6. yauTens
6 Honnvie peaxyuu. i .
. OObsicHeHHEe HAOI0TaEMBIX SIBJICHHIA.
(Xumuueckuii
ITocTraHOBKa OMBITOB AJI JAEMOHCTpPaLUU
npaKmuKym)
() KJIaccy.
y o
BoinosiHEeHNE PaKTUYECKOU pabOThl.
2. Ilpakmuueckas HaTtunk
HabGmronenne  3a  JIeMOHCTpanusiMu
paboma  Ne 7. TEeMIepaTyp
YUUTEIIS.
Yenosusn o bl
OObsicHeHHEe HAOI0TaeMBIX SBJICHHIA. .
npomeKanusl I TUTATUHOBBIH
OCTaHOBKA OIIBITOB JJI JAEMOHCTpaLUu
XUMUYECKUX
g KJIaccy.
peakyuii  mexHcoy .
BrinonHeHne npakTuyeckoi padboThl.
pacmeopamu
NeKMPOAUMO8 00
KOHYQ.
3. Ilpaxmuueckas H Hatunk pH
abmroseHne  3a  JIEMOHCTPAIMSIMH
paboma  Ne 8.
. yUUTEIS.
Ceoticmea xuciom, 06 .
bSICHEHUE HAOII01AEMBbIX SIBJICHUM.
OKCUO08,
. . | IlocraHoBKa OMBITOB A7l IEMOHCTpAIUU
OCHOBAHULL U conell.
KJIaccy.
BrinonHeHNe npakTUYecKo paboThl.
4.  Ilpaxmuueckas H
abmroseHne  3a  JIEMOHCTPAIMSIMH
paboma  Ne 9.
yUUTEIS.
Pewenue 06 .
bSICHEHUE HAOII01aEMBbIX SIBJICHUM.
9KCNepUMeHmMalbH
[TocTraHOBKa OMBITOB AJI JAEMOHCTpPALUU
bIX 3a0aH.
KJIaccy.
BrinonHeHne npakTU4ecKo paboThl.
3axknwuenue | 1.0600wenue u | PabGoTa B mapax.
(44 cucmemamusayus | Pabota B rpymmax.
3HAHUU no | Pemenue 3amad.

VUeOHUKY XUMUU 34
8 knacc.

[IpoBepka nmoy4YeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJIBHOM paboTe.

2.0606wenue u
cucmemamuzayus
SHAHUL no
VUeOHUKY XUMUU 34
8 knacc.

Pa6ota B mapax.

PaboTa B rpynmax.

Pemienue 3apmau.

[IpoBepka MoTy4YeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJILHOM paboTe.

3. Hmoeosas
KOHMPONbHAS
paboma no xumuu
3a 8 knacc.

Pemenue 3amannii KOHTPOJIBHOM PaOOTHI.

4. Ananuz
KOHMPOIbHOU

Ananu3 omnooK.
AHann3 KOHTPOJILHOM paboTHI.




pabomeoi.

Paboma
HAo owubKamu.

PaGora Hajg ommoOkamu.
Pemnrenue 3amau.
Crnynranue oObsICHEHUN YUHUTEIIA.

9 KJIACC (68 YHACOB)

Haszeanue Tema ypoka. OcHogHbule 6uovl Hcnonvzoe
pasoena, oeamenvHocmu anue
Koiuyecmeo odyuarowuxca 0bopyoosa
yacoe HUA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnynianue 0ObsICHEHUN YIUTEIIA.
xapakmepucmu | xumuyeckoeo snemenma | CamocrositenbHas  pabora ¢
K@ XUMUYeCKUX | Ha  OCHO8AHUU €20 | yUEOHUKOM.
emenmos (4 | nonoscenus 6 | Pabora ¢ Tabiuueit Mennaesneena.
u). Ilepuoouueckoii Pabora ¢ kaproukamu.
cucmeme I u
Menoeneesa.
2. Xapaxmepucmuxa | Coyuianue oObsSCHEHUH yunuTes.
xumuyeckozo snemenma | CamocrosiTenbHass ~ pabora  C
Ha  OCHOBAHUU €20 | YUCOHHKOM.
NOJI0JHCEHUS 6 | Pabora ¢ Tabiuueit Menneneena.
Ilepuoouueckoti Pabota ¢ kapToukamu.
cucmeme . u
Menoeneesa.
3. Xapaxmepucmuka | Cnymanue oObSICHCHUN YUUTEIS.
xumuyecxozo snemenma | CamocrodrenbHas  pabora ¢
no KUCTIOMHO- | YUEOHUKOM.
ocHosHbiM  ceolicmeam | Pabota ¢ Tabnuueit Mennieneesa.
00pasyemulx um | PaboTa ¢ kapTouKamm.
coeOuHeHuUll.
4. Ilepuoouueckuii | Cnymanue oObSICHEHUN YIUTES.
3aKOH u | CamocrositenbHast ~ pabora ¢
Ilepuoouueckasn YICOHHKOM.
cucmema  xumuyeckux | Pabota ¢ Tabnuueit Menneneena.
anemenmos  J[. M. | Pabora ¢ KapTOUYKaMHU.
Menoeneesa.
Memannwt (13 | 1. Tonoocenue | Ciymanue oObICHCHUA YIUTEIS.
u) Memannoe 6 | CamocTosiTennbHast ~ pabota ¢
Ilepuoouuecxoii YICOHHKOM.
cucmeme Pabora ¢ Tabnuieit Menjeneena.

J.U . Menoeneesa u
CmMpOeHue Ux amomoa.

Pabota c kapToukamu.




2. Xumuueckue p JaTtuuk
. abora c pa3gaTouyHbBIM
ceoticmea MemaJios. TEMIEPATYPbI
MaTEepUaJIOM. .
. TJTATHHOBBIN
Cnymanue 0ObSICHeHUI yUUTEsL.
CamocrosiTennbHast ~ pabota  C
Y4eOHUKOM.
3. Ilonyuenue | Cnymanue oObSICHEHUH yuuTes.
memannos.  Kopposus | CamocrostenbHass ~ pabota ¢
Memanos. y4eOHUKOM.
Otbop u cpaBHEHHE Marepuala
110 HECKOJIbKUM UCTOYHHUKAM.
4. L]enounvie | Cnymianue 0ObSICHEHUN yUUTEIIS. HaTtaux
Memaannol. CamocTtosTenbHass ~ pabota  C | TeMIepaTypsl
YIEOHHKOM. TTATHHOBBIH
Otbop u cpaBHEHHE MarepHala
10 HECKOJIBKUM HCTOYHHUKAM.
5. I]enounvie | Pemenue 3amay.
Memaannol. PaGota o kapToukam.
Pemenue XAMUAYECKUX
YpaBHEHUH.
6. Bepunnuu, macnui u
Pa6ora c pa3naToYHBIM
ujenoyHo3emenbHble
MaTEepHUaJIOM.
Memannol. .
Cnymanue 0ObSICHEHUN yUUTeNsl.
CamocrosiTenbHast ~ pabota  C
y4eOHUKOM.

7. Bepunnuu, macnuii u

Pemenue 3amgau.

wenoyHozemenbHvle Pabora o kapToukam.

Memaannol. Pemenue XUMHYECKHUX
YpaBHEHUM.

8. Antomunuii.
Pabora C pa3IaTOYHBIM
MaTepuajIoM.
Crnymranvie 00bsICHEHUN YIUTEIIS.
CaMmocTtositennpbHast ~ pabora  C
YICOHHKOM.

9. Anromunuil.

Pemenue 3anau.
Pabota o kapToukam.

Pemenue XAMUYECKUX
YpaBHEHUM.

10. XKeneso. Crnymanue oObsSCHEHUN YUUTEIIS.
CamocrosiTennbHast ~ pabota  C
Y4EeOHHKOM.
OO0bBsicHeHNE HaOJIFOJaeMBIX

SIBJICHUH.




11.  3axpennenue u | Pabota B mapax.

cucmemamu3ayusl Pa6ora B rpynmax.

3Hauuil no enaee nepeoti | Pemenue 3anay.

«Memannwviy. [IpoBepka moy4YeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

12. Koumponvnas | Pemienue 3agaHuil KOHTPOJBHOM

paboma MNel | paGoThI.

«Memannvi.

13. Ananuz | AHanu3 omuoOOoK.

KOHMPOAbHOU pabomul. | AHAIN3 KOHTPOJIBHON pabOTHI.

Pabora Hax ommOkamu.
Pemrenue 3agauq.
Crnynraavue 00bsICHEHUH YUIUTEIIS.

Ceoiicmea Ilpakmuueckas paboma Ha6/moeHe 32 JlaTauk
memannog u ux | Nel.  Ocywecmenenue JIeMOHCTDAIHAMH YUHTEIs BBICOKOM
coeounenui YENOUKU  XUMUHECKUX | o oo Ha6J'IIO):IaeMI)IX TEMIIepaTyp bl,
(xumuueckuil npespaujenuil. J— Jatamk
npakmukym)(3 ' TEMIEPATYpP bl
P y)( ITocTanoBka OIIBITOB VIS p ypv
y). IUIATUHOBBIA —
JIEMOHCTpPAIINH KIIACCY.
. | U3MepeHue
Brimonnenue MPaKTUYECKON
TEMIEPATyp bl
paboThL.
TepexoJI0B
AJITOTPOTIHBI X
Moaudukany i
CEpBI;
U3MEpPEeHUE
TEMIEPATyp bl
IUIABJICHUSA
BELLIECTB.
Ipakxmuueckas paboma
p p HaOmroneune 3a

No2.
ceoticmea  CoeOUuHeHull

llonyuenue  u

ACMOHCTpAIUAMU YUUTCIIA.

OO0OBscHEHNE HA0II0aeMBIX
Memalios. N
SIBJICHUIA.
ITocTanoBka OIIBITOB TS
JIEMOHCTpPAIIMH KIIACCY.
Brinosinenue MPAKTUYECKOU
paboTHI.
Ipakxmuueckas paboma
Np3 p HaOmroneune 3a
0
u JEMOHCTPALIUSAMH YUUTEIISL.
OxcnepumenmanvHole
OO0OBscHEHNE Ha0II0aeMBIX
3a0ayqu no N
SIBJICHUIA.
PACNO3HABAHUIO u
ITocTanoBka OIIBITOB TS
NOJIY4eHUIo 8euecms.
JIEMOHCTpPAIIMH KIIACCY.
Brinosninenue MPAKTUYECKOU

paboTHI.




Hememannui 1. Hememannvi: amomul | CnymaHue OObSICHCHUN yUUTEISI. JaTtuuk
(26 u) u npocmole seuwjecmsa. | CamoctostenbHas  pabota ¢ | BBICOKOU
Kucnopoo, 030H, | YUEOHHKOM. TEMIEPATYP bl,
8030)X. Ot6op u cpaBHeHue Marepuana | JlaTamk
10 HECKOJIBKUM UCTOYHHKAM. TEMIEPATYpP bl
IJJATUHOBBIM —
U3MEepeHue
TEMIEPATYpP bl
MepexoJI0B
AJJIOTPOIIHBI X
Moaudukany i
CepBI;
U3MEpeHue
TEMIEPATyp bl
TUTaBJICHUS
BEIECTB.
2. Hememannwi. | Pemienune 3anauy.
Xumuyeckue ceovicmea | Pabora 1mo kapToukam.
HeMemanios. Pemenue XUMHYECKHX
YpaBHEHU.
3. Xumuyeckue P
abota c pa3aaTouyHBIM
J/leMeHmMbl 8 KIemKax MaTepHaIOM.
HCUBLLX OpedHUSMO6. Crnymanvie 0ObsICHEHUN yIUTETIS.
CamocrtosiTenbHast ~ pabota  C
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
Pabota mo kapToukam.
Pemenue XUMHYECKHUX
YpaBHEHUM.
5. I'anozeno. Criymanue oObsSCHEHUN YUUTEIIs.
CamocTtosiTennbHast ~ pabora  C
y4eOHUKOM.
OOmBsicHeHnE HaOJTI0TAEMBIX
SIBJICHUU.
6. Coeounenusa | Pemienue 3anau.
2a/102€H08. PaGota o kapToukam.
Pemenue XAMAYECKUX
YpaBHEHUH.
7. Ilonyuenue | Cnymanue oObICHCHHA YIUTEIS.
2Aa102€H08. CamocrosrenbHass ~ pabota ¢
buonozuueckoe y4eOHUKOM.
3Hayenue u npumenenue | OTO0p M CpaBHEHHE MaTepualia
2a102eH08 u Ux | IO HECKOJIBKUM MCTOYHHKAM.

COCOUHEeHU.




8. Kucnopoo.

PaGora c
MaTEepPHATIOM.
Cnymanue 0ObSICHeHUI yUUTEsL.
CamocrosiTennbHast ~ pabota  C
Y4EOHHKOM.

pasaaTOuYHbIM

Jatumk
BBICOKOH
TEMIIepaTyp bl,
Jatamk
TEMIIepaTyp bl
IUTIATHHOBBIA —
U3MEepeHue
TEMIIepaTyp bl
MepexoJI0B
AJUIOTPOITHBI X
Moaudukany i
CepBHI;

U3MepeHue
TEMITepaTyp bl
IUIaBJICHUS
BEIIECTB.
9. Koumponvnas | Pemienue 3agaHuil KOHTPOJBHOU
paboma No2 paboTHI.
10. Cepa. Cnymanue 0ObSICHCHUI yUUTEsI. JaTuuk
CamocrosiTennbHass ~ paboTa  C | BBICOKOM
Y4EOHUKOM. TEMIIepaTyp bl,
OO0bBsicHEeHNE HaOmromaeMbIX | JlaTamk
SIBJICHUM. TEMIIEpaTyp bl
IUIATHHOBBIA —
U3MepeHue
TEMIIepaTyp bl
MePEX0/I0B

QJUTOTPOITHBI X
Moaudukany i
CepHI;
U3MepeHue
TEMIIEPATYpP bl
IUIaBJICHUS
BEIIECTB.

11. Coedunenus cepul.

Cnymanue 0ObSICHeHUI yUUTENsI.
CamocrosiTennbHast ~ pabota  C
Y4EeOHHKOM.

OTb6op ¥ cpaBHEHHE MaTepuasa
10 HECKOJIbKUM UCTOYHHKAM.

12. Cepnas kucioma.

Crnyuranvie 0ObsICHEHUN YIUTEIIS.
CamocrosrenbHass ~ pabota ¢
YICOHHKOM.
OOmbscHeHne
SIBJICHU.

Ha0II0aEMBIX

Jatauk
pH

13. Azom.

Pemenue 3amaq.

Pabota o kapToukam.

Pemenue XUMHYECKHUX
YpaBHEHU.




14. Ammuarx. Crnymanue oObsSCHEHUN YUUTEIIS. Hatuuk
CamocrositennbHast ~ pabora ¢ | pH
Y4EeOHHKOM.

OO0bsicHEeHNE HaAOJIFOJaeMBIX
SIBJICHUU.

15. Conu ammonus. Crnymianue oObsSCHEHUN yUUTEIIs.
CamocTtosiTennbHast ~ pabora  C
y4eOHUKOM.

OObscHeHue HAOII0TAEMBIX
SIBJICHU.

16. Kucnopoousie | Cnymanue 0ObsICHEHUN yIUTEIIS.

coeOouHenus azoma. CamocrosrenbHass  pabota ¢
y4eOHUKOM.

Otbop u cpaBHEHHE MarepHala
110 HECKOJIbKUM UCTOYHHKAM.

17. Docgop u ezo PaGora c pa3naToYHBIM Hatanik

coeouHeHus. TEMIIEPATYPHI
MaTEepPHATIOM. .
Cnymanue 0ObSICHEHUI yUUTeNsl. TUIATHHOBBIA
CamocTtosiTennbHast ~ pabora  C
Y4EOHHUKOM.

18.  Docpop u eco | Pemenue 3anau.

coeouHeHus. PaGota o kapToukam.

Pemienue XAMUAYECKUX
YpaBHEHUH.

19. YVenepoo. Crnymranvie 00bsICHEHUN YIUTEIIS.
CamocTtosiTenbHast ~ pabota  C
y4eOHUKOM.

OO0bsacHeHNE HaOJIFO JaeMBIX
SIBJICHU.

20. Kucnopoonvie | Pemienue 3anad.

coeduneHus yenepooa. | Pabota mo kapToukam.

Pemenue XAMUYECKUX
YpaBHEHUM.

21. Kpemnuii u eco | Ciynianue oObsICHEHUH yIUTEIS.

COeOUHEeHUsL. CamocrosiTennbHast ~ pabota  C
Y4EOHHKOM.

OO0bsicHEeHNE HaAOJIFOJaeMBIX
SIBJICHUU.

22. Cunuxamuas | Ciymanue oObSICHCHHN YIUTEIS.

NPOMBIUIEHHOCMb. CamocTtositennpbHast ~ pabora  C
YICOHHKOM.

Otbop u cpaBHEHHE Marepuala
10 HECKOJIbKUM HCTOYHHUKAM.

23. Obobwarowuti ypox
no meme
«Hememannoi».

Pabora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka nmoy4YeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

24. Obobwarowuii ypox
no meme

Pabora B mapax.
PaGora B rpynmax.




«Hememannoi».

Pemenue 3anmau.
[IpoBepka nmoy4YeHHBIX 3HAHUU.

IlogroroBka K  KOHTPOJIBHOU
pabore.
25. Koumponvnas Pemenue 3aJjaHUI
paboma Ne 3. KOHTPOJIbHOM pabOTHI.
26. Ananuz | AHanu3 ommoOoK.
KOHMPOAbHOU pabomuyl. | AHAIN3 KOHTPOJIBHON pabOTHI.

Pabora Hag ommOkamMu.
Pemenue 3anau.
Crnynranvie 00bsICHEHUN YUUTEIIS.

Ceoiicmea Ipaxmuueckas paboma H
abmoieHue 3a
Hememannioe u | Ned.
N J€MOHCTPALUSAMH YUUTEISL.
ux coeouneHull | IKcnepumenmaibHvle
OOmbscHeHne HAOII0TAEMBIX
(3 u). 3a0auu no meme N
SIBIICHUM.
«Ilooepynna
ITocTanoBka OIIBITOB s
KUCI0p0ooay.
JEMOHCTpPAIMU KIIACCy.
Beinonnenue [IPaKTUYECKON
paboTHI.
Ilpakmuueckas paboma
Np5 p HaGmonenue 3a
(9
o JEMOHCTPALUSAMH YUUTEIISL.
OxcnepumenmanvHole
OO®bsicHeHnE HaOJTI0TAEMBIX
3a0aqu no meme N
SIBIICHU.
«llooepynnwr  azoma u
[ToctanoBka ONBITOB JUISL
yenepooay.
JIEMOHCTpPAIIMH KIIACCY.
Brinosinenue MPAKTUYECKOU
paboTHI.
Ilpakmuueckas paboma ek
P P HaGmonenue 3a P
Nob. Ilonyuenue, OHHBEI € BECHI,
JEMOHCTPALUSAMH YUUTEIISL.
cobupanue u Habop
OO®bsicHeHnE HaOJTI0TAEMBIX
pacnosHasauue 2azos. . naboparopuu
SIBIICHUM.
I'A
[ToctanoBka ONBITOB JUISL
JIEMOHCTpPAIIMH KIIACCY.
Brinosinenue MPAKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YUUTES.
sewgecmea (13 | opeanuyeckoii xumuu. CamocrosrenbHass  pabota ¢
u) y4eOHUKOM.

Ot0op M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOYHHKAM.

2. IIpedenvuvie | Cnyumanue o0ObsICHEHUH yunuTens.
271e6000p00bL. CocraBnenue XUMUYECKHUX
dbopmyL.

Pabora B mapax.

Pabota y mockwu.
3. Henpeoenvnvie | Cnymanue 0ObSICHEHUN YUUTES.
Y2neso0opoobl. Cocrasienne XUMHYECKHUX

dbopmyI.
PaGora B mapax.
Pabora y mockwu.




4. Cnupmei.

Cnymanue 0ObSICHCHUI yUUTEsL.
CamocrosiTennbHast ~ pabota  C
Y4EeOHHKOM.

OTO6op ¥ cpaBHEHHE MaTepuaja
10 HECKOJIbKUM UCTOYHHKAM.

pH

Jatumk

5. IIpeoenvhoie
0OHOOCHOBHbLE
KapboHO8ble KUCTOMDbI.

Cnymanue 0ObSICHEHUN yUUTeNsl.
CocraBiecHue XAMUYECKHX
bopmyL.

Pabota B mapax.

Pabota y mockwu.

JlaTuuk

6. Cuooicnvle 2¢hupol.
Kupur.

Cnymanue 0ObSICHEHUN yUUTeNsl.
CocraBnenue XHUMHUYECKUX
dbopmyI.

PaGora B mapax.

Pabora y mockw.

7.  Amumoxuciromel u
benxu.

Pabora c
MaTEPHUAJIOM.
Cryuranue oObsSICHCHUN YUUTEIIS.
CamocTtosiTennbHast ~ pabora  C
Y4EOHHUKOM.

pa3aaTOuYHbIM

8.  Amunoxucromer u
oenku.

Cnymanue 0ObSICHEHUN yUUTeNsl.
CocraBnenue XHUMHUYECKUX
dbopmyI.

PaGora B mapax.

Pabora y mockwu.

9. Vanesoowi.

Cryuranue oObsSICHCHUN YUUTEIIS.
CocraBiecHue XAMUYECKHX
dbopmyL.

Pabora B mapax.

Pabota y mockwu.

10. Ilonumeprol.

Crnymranvie 0ObsICHEHUN YIUTEIIS.
CocraBnenue XUMUYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y mockwu.

11. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabora B rpynmax.
«Opaanuueckue Pemenue 3amau.
sewecmea). [IpoBepka nmoy4YeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOU
pabore.
12. Koumponvnas | Pemienue 3ajaHuil KOHTPOJBHOU
paboma Ne4. paboTHI.
13. Ananuz | AHanu3 ommoOOoK.
KOHMPpObHOU pabomyul. | AHaTN3 KOHTPOJIBHON pabOTHI.
Pabora Hag ommOKamy.
Pemenue 3amgau.
Caymanue oObsICHEHUH YUUTENSL.
3akpennenue 1. Ilepuoouuecxuti | Pabota B mapax.
(6u) 3aKOH u | Pabora B rpymmax.

Ilepuoouueckas

Pemenue 3amau.




cucmema
271eMEeHMO8
Memnoeneesa.

XUMU4ecKux

.

2. Cmpoenue
sewecmsa.

3. Xumuueckue
peaxyuu.

4. K]ZaCCbl XumuuecKkux
COQC)Z/IHeHuZZ 6 ceeme
o1

[IpoBepka nmony4YeHHBIX 3HAHUU.
[TonrotoBka K  KOHTPOJBHOM
pabore.

5. HUmoeosasn
KOHMPObHAs paboma.

Pemnrenne 3aJaHui

KOHTPOJILHON paboTHI.

6.Ananuz KOHmMpOALHOU
pabomul.

Amnanu3 ommooK.

AHaM3 KOHTPOJIHHOU PaOOTHI.
Pabota Hazg omMOKaMH.

Pemrenue 3agau.

Cnymanue 00bSICHCHHI YUUTEsI.
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		2024-03-13T08:12:53+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "РЕГИТИНСКАЯ СРЕДНЯЯ ШКОЛА"




