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IHosicHUTEABLHAA 3AIINCKA

PaGouass mporpamma mo xumuu A 8-9 KiaccoB pa3paboTaHa Ha OCHOBE (eAepalbHOTO
roCcylIapCTBEHHOro o0OpasosarenbHoro crangapra OOO, obpasoBartensHoit nporpammel MBOY

«I'mvHa3uaNel» u mpumepHON MPOrpaMMbI MO XMMMH, a TaK K€ Ha OCHOBE aBTOPCKOH ydeOHOi
nporpammbl O.C. 'abpuensia.

Ha 6a3ze nentpa «Touka pocrta» oOecrmeumBaeTcs peaiau3alys 00pa30oBaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHONM M TEXHOJIOTUYECKOW HalpaBI€HHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHU C
TpeOOBaHMUAMHU 3aKOHOJATENbCTBA B cdepe oOpasoBaHus U ¢ yu€toM pexoMeHaanuii denepanbHOTO
omeparopa ydeOHOTO TpeaMera «Xumus» . OOpazoBarenbHasi IporpaMmMa TO3BOJISIET UHTETPUPOBATH
peasin3yemble MOIX0Abl, CTPYKTYPY U COJAep KaHHe NPU OpraHu3aluu 00y4eHus XuMuu B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e m000ro U3 JOCTYNHBIX YydyeOHO-MeToauueckux KomiuiekcoB (YMK)
Ucnonws3oBanne obopymoBanusi «Touka pocray mpu peanusanuu ganHor OIl mo3BossieT co3naTh

YCIIOBUS:

® JUJTS pacmnpeHI/m CO)ICp)KaHI/IH IIKOJIBHOTO XUMHUYCCKOT'O 06pa3OBaHI/Ifl;

® 11 TIOBBIIICHU S HOBH&B&TGHBHOﬁ AKTHUBHOCTHU O6yanOIHHXC${ B eCTeCTBeHHO-HaquOﬁ
obOnacru;

. JUIS Pa3BHTHS JIMYHOCTH pPeOEHKA B Mporiecce OOYYCHUS XHUMHH, €ro CIIOCOOHOCTEH,
(hopMUpOBaHUS U YAOBIETBOPEHUSI CONMATBLHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTENH;

® JJIA pa6OTI)I C O)IapéHHI)IMI/I IIKOJIbHUKaMH, OpFaHI/I3aHI/II/I nux pa3BI/ITI/I$I B paSJ'II/I‘-IHBIX

obmacTsax o0pa3oBaTeNbHON, TBOPUECKON JACATEITHHOCTH .

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMmsh)

XUMHUS Kak DPJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK pacrnpocCTpaHuIa CBOE BJIMSHHE Ha BCE
007aCTH YEJIOBEYECKOIO CyI€CTBOBAaHHA, 3ajaJla HOBOC BHJACHUC MHpa, CTajla HCOTHEMJIIEMbBIM
KOMIIOHEHTOM MHPOBOU KYJIBTYPhI, HEOOXOIMMBIM YCIIOBHEM KHU3HHU OOIECTBA: 3HAHUE XUMUU CITY>KUT
OCHOBOM it (pOpMHUPOBAHHS MHPOBO33PECHHS 4YEIOBEKa, €ro IMPEACTaBICHUNH O MaTepHATIbHOM
€AWHCTBE MHpPA; BAXKHYIO pOJb  HUIpalOT  (GOpPMHUPYEeMbIE  XHMHEW  TPEICTABICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIruu U 00 OBOJIIOIIMHK BEIICCTB B IIPUPOAC; COBPEMCHHAA XHUMM HallpaBJICHA
Ha  PCHICHUC rJI00aIbHBIX HpO6J’ICM YCTOﬁqHBOFO Pa3sBUTHA  YCJIOBCUCCTBA — CI)IpI)CBOfI,
SHEPTEeTUYECKOM, MUIIEBON U IKOJOTHYECKON Oe30macHOCTH, MpobiieM 31paBooxpaHeHus. B ycioBusx
BO3pacTaromero 3Ha4C€Hus XUMHUH B KH3HHU 06H_[eCTBa CYIIECTBCHHO ITIOBBICHJIACH POJIb XUMHYECKOI'O
O6pa3OBaHI/I5{. B mmane conyan3aly OHO ABIACTCA OJHHUM M3 YCJIOBI/Iﬁ (bOpMHpOBaHI/Iﬂ HHTCIIJIICKTAa
JIMYHOCTH U I'apMOHHUYHOI'O eé Ppa3BUTHAL. COBpeMeHHOMy YCJIOBCKY XMMHUYCCKHUEC 3HAHU H606XOI[I/IMI>I
JJIA HpI/IO6peTCHI/I${ O6H_ICKYJ'IBTypHOI‘O YPOBH:, NO3BOJIAOIICIO YBEPCHHO TPYAUTHCSA B COOUYME U
OTBCTCTBCHHO Y4aCTBOBAThH B MHOI‘OO6p8.3HOI71 KHN3HU O6H_I€CTBa, AJI1 OCO3HaHUs BAXKHOCTH PA3yMHOTO
OTHOIICHHUA K CBOEMY 3J0pPOBBIO U 3O0POBBIO APYrux, K Oprxcanmeﬁ HpHpO,Z[HOfI cpeac, A
I'paMOTHOI'O IIOBCACHHA IIPU HMCIIOJIB30BAHHWH PA3JIMYHBIX MATCPHUAJIOB M XHMMHYCCKHX BCHICCTB B
HOBCGHHGBHOﬁ JKU3HH XHMHYECKOE 06pa3013aHHe B OCHOBHOH IIKOJIE SBIAETCA Oa30BBIM IIO
OTHOIICHHUK K CHCTCMC 06mero XUMHNYCCKOT'O O6paSOBaHI/I$I. HOBTOMY Ha COOTBCTCTBYIOLIEM CMY
YPOBHE OHO pC€aIn3yCT IPUCYHIUC O6H_leMy XHUMHUYCCKOMY 06pa30BaHI/II-O KIIFOUCBLIC HCHHOCTH, KOTOPBIC
OTPAXKaAOT TOCYAapCTBCHHBIC, O6H.I€CTB€HHLI€ U MHAUBHUOYAJIbHBIC HOTpe6HOCTI/I. DM ONPCHALCIIACTCA
CYIIHOCTDb 06me171 CTparerun O6y‘leHI/I${, BOCIIMTAHUSA U PA3BUTHUA 06yqa}01u1/1x05{ cpeacrBamMu yqe6Horo
npeamera «Xumus». M3ydenue mpeamera: 1) crmocoOCTByeT (OpPMHPOBAHHIO €CTECTBEHHOHAYYHOMH
KapTUHbl MHUpA, AOCTUKCHHUIO O6II.I€I>'I n (I)YI{KHHOHaHLHOﬁ rpaMOTHOCTH, HAC€T BO3MOXHOCTU IUJIA
CaMOpa3BUTHUS JINIHOCTH. 2) BHOCHUT BKJIaJ B (1)OpMI/IpOBaHI/Ie MBIINIJICHUA U TBOPYCCKHUX CIIOCOOHOCTEMN
IMOAPOCTKOB, HABBIKOB HUX CaMOCTOSATEIIHLHOM y‘-ICGHOfI ACATCIIBHOCTU, OSKCICPUMCHTAJIBHBIX U
HCCICO0OBATCIIbCKUX yMCHPIfI, HCO6XOJII/IMLIX KaK B HOBCCHHCBHOﬁ KHU3HHU, TaK U B HpO(beCCHOHaHLHOﬁ
ACATCIBbHOCTH, 3) 3HaKOMHUT CO CHCHH(bHKOﬁ HAay4YHOI'0 MbBIINIJICHUS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOTO
B3rViiia Ha CAUHCTBO MNPUPOABI W UYCJIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3TAallOM B (I)OpMI/IpOBaHI/II/I
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€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH IOJPOCTKOB; 4) CHOCOOCTBYET (OPMHPOBAHHUIO IIEHHOCTHOTO
OTHOIIEHUSI K E€CTECTBEHHO-HAY4YHbIM 3HAHMSIM, K IPHUPOJE, K UEIOBEKY, BHOCUT CBOW BKJaJl B
HKOJIOTHYECKOE 00pa30BaHUE MOAPOCTKOB

Ha3Banubie HampaBieHuss B OOy4eHHHM XHMHUHU OOECIIEUMBAIOTCA CHEIU(PHUKON COJepKaHUs
IIpeIMeTa, KOTOPbIM SABJISETCS N€JarorMuecky aanTHPOBaHHBIM OTPaKEHUEM 0a30BOM HAyKW XMMHUH Ha
onpenenéHHoM Jtane €€ pa3BuTusa. Kypc XUMHUM OCHOBHOM IIKOJIBI OPUEHTUPOBAH HAa OCBOCHUE
00yJaromuMuUCsT OCHOB HEOPTaHWYECKONW XMMHUU W HEKOTOPBIX MOHATHH M CBEICHHN 00 OTAEIBHBIX
o0beKTax opraHuueckoil xumuu. CTpyKTypa colepaHus IpenMmera chOpMHpOBaHa Ha OCHOBE
CUCTEMHOIO MOaxoAa K ero wusydeHuto. CoJepxaHUE CKIAAbIBAETCS M3 CHCTEMbl MOHSTHUH O
XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHIA O XHMHYECKOW peakmuu. O0e 3T CHCTEMBI
CTPYKTYpHO OpraHHW30BaHbl [0 NPUHLHUIIY IOCJIEI0BAaTEIIbHOTO pPAa3BUTHS 3HAHUHM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJSIPHOTO YY€HHUS KaK OCHOBBI BCEIrO
€CTEeCTBO3HAHUS, YPOBHS nepuoandeckoro 3akoHa J[. M. MeHneneeBa Kak OCHOBHOIO 3aKOHA XMMMH,
YUEHHUS O CTPOEHUU aTOMa U XMMHYECKOH CBS3H, IPEACTABICHUIN 00 AJIEKTPOIUTUUECKON TUCCOLIUAIITT
BELIECTB B pacTBopax. TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH
MIOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIO0BATEIIBLHO OT OJJHOTO YPOBHS K JAPYrOMY,
BBINOJIHAA (YHKIUM OOBSCHEHUS M TMPOTHO3UPOBAHUSA CBOMCTB, CTPOECHHUS U BO3MOXKHOCTEH
MPaKTUYECKOrO0 MPUMEHEHHUS U TOJY4YeHMs] M3Y4aeMbIX BellecTB Takas OpraHuzalus COJepKaHHs
Kypca CIocOOCTBYET IPEICTABICHUIO XUMUYECKOW COCTaBJISIONIEH HaAyYHOW KapTUHBI MUpPA B JIOTHKE €€
CUCTEMHOM MpHupoabl. Tem cambIM 00ecriedrBaeTCsi BO3MOXKHOCTD U1 (POPMHUPOBAHUS y O0yUaIOLIUXCS
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHMIO U METOJIaM MO3HaHUs B Hayke. BakHO Takke 3aMeTHTb,
YTO OCBOEHHUE COJAEPKaHMsI Kypca MPOUCXOIUT C IPUBJICYCHHEM 3HAHUN U3 paHee MU3yYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «du3nka. 7 Kiaaccey.

HanHas oOpa3oBaTelbHas MporpamMma O0ECHEeuMBaeT YCBOEGHHE YYAIlMMUCA BaXKHEHIIMX
XUMUYECKHUX 3aKOHOB, TEOPUH M MOHATHI; (GOPMUPYET MPEACTABIECHUE O POJIM XUMHU B OKPYKaIOLIEM
MHUPE U KA3HU 4esoBeKa . [Ipu 3ToM 0CHOBHOE BHMMAaHME yIENAETCA CyNIHOCTH XUMHUYECKUX PEaKIUU
U METOJaM MX ocyuiecTBieHHsd . OJHUM U3 OCHOBHBIX IIPUHIIMIIOB MOCTPOEHUS MPOIPAMMBI SBJISAETCA
IPUHLMI JOCTYIMHOCTH . OKCIEPUMEHTAIbHbIC IAHHBIC, MOJIYYCHHBIC YYAIIUMUCS IIPU BBIIIOJHEHUU
KOJIMYECTBEHHBIX OIBITOB, IO3BOJISIOT YYalllMMCS CAMOCTOSITENIBHO JIelaTh BBIBOJBI, BBIABIATH
3akoHOMepHOCTH . [loaxonpl, 3am0kKeHHbIE B CO/IEpKaHUE MTPOrpaMMbl Kypca, CO34al0T HE0O0X0IuMbIe
YCIIOBMSI sl CUCTEMHOTO YCBOEHHS YYalllUMHCS OCHOB HayKH, JUIsl 0OecreueHHs] pa3BHBAIOIIEro U
BOCIMTBIBAIOLIETO0 BO3/AEHCTBUS 00y4eHMsI HAa JIMUHOCTh ydamerocs . @opmupyeMble 3HaHUS JOJKHBI
CTaTh OCHOBOM CHCTEMbI YOEXKAEHUH IIKOJIbHUKA, IEHTPAIBHBIM SJJPOM €r0 HAy4HOTO MUPOBO33PEHHUS .

esiu 1 0cO0EHHOCTH U3YyUYEHHsI Y4e€OHOT 0 MpeaMeTa

K nanpaBneHuio mepBOCTENEHHOW 3HAYMMOCTH MPU pean3aluu 00pa30BaTEIbHBIX (YHKIIHIA
npeamMceTa «XUMU TPpaAUIIUOHHO OTHOCAT Q)OpMHpOBaHI/Ie 3HAaHUM OCHOB XHMHMYECKOMH HAayKHU KakK
obnactu COBPEMCHHOI'0O €CTCCTBO3HAHM, HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA M KaK OJHOI'O M3
KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPBI. 3a)1aqa npeamMeTa COCTOUT B (bOpMI/IpOBaHI/II/I CHUCTCMbI XUMHYCCKHUX
3HAHUM — Ba)KHEHUIIUX (baKTOB, HOHHTHﬁ, 3aKOHOB H TCOPCTUUCCKUX HOHO)KGHHﬁ, AOCTYIIHBIX
O606H.I€HPII>1 MHPOBO33PCHYCCKOTO XapaKTEpa, A3blKa HAYKH, 3HAaHUU O HAaYYHBIX MCTOHAaX H3YUCHUIA
BCIICCTB M XHMMHUYCCKHX peaKHHﬁ, a TaKXKXC B (I)OpMI/IpOBaHI/II/I U Pa3sBUTHUU YMGHI/Iﬁ U CII0co00B
ACATCIIBHOCTH, CBSA3AHHBIX C IIJIAHUPOBAHHUECM, Ha6J'IIO,Z[eHI/IeM U TPOBCACHUCM XUMHUUYCCKOTO
OKCIICPUMCHTA, CO6J'IIOI[CHI/IeM IMpaBuUJI 0€e3011aCHOTrO O6paH_IeHI/I$I C B€IICCTBaAMHM B HOBCGI[HGBHOﬁ
JKHU3HHU. Hap;my C OTUM IMCJIIN HU3YUYCHUA MPCIMETAa B MNPOTrpaMME€ YTOUHCHBI U CKOPPCKTUPOBAHBI C
y‘{éTOM HOBBIX NPUOPUTCTOB B CUCTCME OCHOBHOTO O6I_I_ICFO 06pa30BaHI/I}I. CGI‘OI[HSI B O6paSOBaHI/II/I
0c000 3HAYNMOM HpI/I3HaéTC}I HAITPpaBJICHHOCTH o6yquI/1;1 Ha pPa3sBUTHC U CaAMOPA3BUTHC JIMYHOCTH,
¢dopmupoBaHue e€ MHTEUIEKTa U 00mel KyabTypbl. OOydeHne YyMEHUIO YYUTHCS M MPOJOJDKATh CBOE
06pa3OBaHI/IC CaMOCTOATCIBbHO CTAHOBUTCA OI[HOI71 M3 BaKHEUIIIMX (I)yHKI_II/Iﬁ y‘{C6HBIX npeaAMETOB.

B cBsa3u ¢ aTUM npu HMU3y4YCHUHU NOpCIMETAa B OCHOBHOM IIIKOJIC JOMHUHUDPYIOIICC 3HAUCHUC
HpI/IO6peJ'II/I TakuC LCIINU, KaK:



* (GopMHUpPOBaHHE HHTEIUICKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CcamMo0Opa30BaHMIO,
COTPYIIHHUYECTBY, CaMOCTOSITEIbHOMY NPUHATHIO DPELICHHUH, CHOCOOHOW aganTUpOBAaTHCA K OBICTPO
MEHSIOLUMCS YCIOBUSM JKU3HY;

* HaMpaBJICHHOCTh OOYYCHHS Ha CUCTEMATHUECKOE MPUOOIIEHUE YyIAITUXCS K CAMOCTOSTEIBHOM
MO3HABATEIBHOM ESATEILHOCTH, HAYYHBIM METOIaM MO3HAHUS, (POPMUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

* oOecrieycHHE YCIOBUH, CIIOCOOCTBYIOIIUX MPHUOOPETCHUIO OOYJAIONUMUCS  OIBITa
pa3HOOOpa3HOW JEesATEeIbHOCTH, TO3HAHWUS W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE IS Pa3IMUHBIX BUAOB JESITEIBHOCTH;

* popmHpoBaHHE YMEHUI OOBSICHITH U OLCHUBATH SBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUU
3HaHUH U OIBITA, MOJYYEHHBIX MIPU U3YUCHUU XUMUH;

* (opmupoBanue y o00y4aromMxXcsi T'YMaHUCTHMUECKUX OTHOILIEHUM, MOHUMaHHUsS ILEHHOCTH
XUMUYECKUX 3HAHUM IS BEIPAOOTKU SKOJOTHYECKU 11ETIECO00pPa3HOTO MOBEACHUS B OBITY M TPYAOBOM
JEeSITEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOTHON Cpeibl;

* pa3BUTHE MOTHBAIMU K OOy4YEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHUTAaHHUIO Ha
OCHOBE YCBOEHHMs OOIIEUeIOBEUECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHENUIIEr0 00y4eHHUs.

MecTto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe
B cucreme obmiero o6pazoBanusi «XuMHs» HpU3HAHA O0SA3aTENBHBIM YYEOHBIM MPEIMETOM,
KOTOPBIA BXOJUT B COCTaB MpeAMeTHOW oOmacth «EcTecTBEHHO-HAyYHBIE NPEIMETH». YUeOHBIM
IUTaHOM Ha e€ m3ydeHue oTBeieHO 136 y4eOHBIX yacoB — MO 2 4 B Hemeno B 8 um 9 kiaccax
COOTBETCTBEHHO.

Conep:xkanmne o0pa3oBaHusi 10 roaamM o0y4eHu st

(mpakTHdeckas 4acTh Y4eOHOTO COJEp)KaHHs TMpeaMeTa yCHJIeHa MaTepUalbHO TEXHHUYECKOM
0a3oit nenTpa «Touka pocTay, UCIOIB3YEMOTO ISl pealiu3aIiii 00pa30BaTEIbHBIX MPOTPAMM B paMKax
MIPENoAaBaHUS XUMHH )
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Beeoenue

Uto wuzyuaer xumus. IIpocthie U cioxkHble BemiecTBa. (CBOHCTBa BEHIECTB. XHUMHYECKHM
aneMeHT. DOpMBI CYIIECTBOBAHHMS XHMHYECKOTO 3JIEMEHTAa. XUMHUYECKUE SIBJICHHS, X OTIMYHE OT
¢buzmveckux sABiIeHUU. JlOCTIKEHHMS XMUMHM UM WX TPaBHWIBHOE HCMOJb30BaHue. Mcropus
BO3HUKHOBCHHMSI U Pa3BUTHUS XUMUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHHMH XMMHYECKOW HAYKH.
OcHoBHbIE 3aKOHBI XUMHUHU. OO0IIee 3HAKOMCTBO CO CTPYKTYPOH MEPUOIUYECCKOMN TAOIUIIBI: IEPHOJIBI
rpynnbl. Tabmuna J[.M. MenneneeBa Kkak cHIpaBOYHOE MMOCOOME JUIsL TOJYYEHHUS CBEACHUU O
XUMUYECKUX dJeMeHTax. (OO003HaueHHe XMMHYECKHX dJIeMeHTOB. [IpoucxoxjaeHue Ha3BaHUM
XMUMHUYECKUX 3JeMeHTOB. Tabnua MenaeneeBa Kak CpaBOYHOE MOCOOHE JIs MOJTYYeHUS CBEICHUI O
XMUMHUYECKUX dJIEMEHTaX. Xumudeckass Gopmyna, HHAEKC, KOAD(OUIUEHT: 3aUCH U YTeHHE (OPMYIL.
Macca atomoB u Moiiekyn. OTHOcUTenbHas aromMHas Macca. OTHOCHTENbHAas MOJEKYJspHas Mmacca.
Pacyer MaccoBoii 10711 XUMHUYECKOTO 3JI€MEHTa o (popMyrie BellecTBa.

Amombl Xumuueckux 31€emMeHmos

JlokazaTenbcTBa CIOKHOCTH CTpoeHHs aToMoB. OmbiThl Pesepdopna. [lnanerapnas mopaens
CTPOEHHSI aTOMOB. XapaKTEepUCTHKA HYKJIOHOB. B3auMOCBS3b MOHSATHIA: MPOTOH, HEUTPOH, MacCOBOE
yncino. CoBpeMEHHOE OMNpEAENIEHUE MOHATUS «XUMUYECKUM 31eMEHT». VI3MeHeHHUs, TpOUCXoasiiue ¢
YUCJIOM MPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTABE ATOMOB XMMUYECKUX AJIEMEHTOB. M30TOmbI, Kak
Pa3HOBUJHOCTh aTOMOB OJHOTO 3JEMEHTA. XapaKTEepHUCTHKA 3JIEKTPOHOB. CTpoeHHE 3IEKTPOHHBIX
00o0JIoueKk aTroMoB dIeMeHTOB. [loHSATHE O 3aBEpIIEHHOM U HE3aBEPIIEHHOM JJICKTPOHHBIX
(’HepreTHyecKnx) ypoBHsX. PacnonoskeHre 3MeKTPOHOB Ha SHEPTeTUYECKUX YPOBHSX, aTOMBI METAJIOB
u HemeTauioB. MoOHBI moNoKUTENbHBIE W oTpularenbHbie. [lonsatue woHa. MoHbl, 00pa3oBaHHBIC
aTOMaMHd MeETaJIOB W HeMeTawioB. [loHATHE 00 HMOHHOHN CBSI3M, CXEeMbl OOpa30BaHMUSI HOHHBIX
coenuHeHU. CxeMbl 00pa3oBaHUS MOJIEKYJI. DIEKTPOHHBIE U CTPYKTYpHBIe dopmynbl. KoBaneHTHas
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MOJISIpHAs. U HETOJIApHAs XuMHuUYeckue cBsizu. Cxembl oOpazoBanust MoJiekyn coeaunenuit (HCI, H20,
NH3z u ap.). DnekTpoHHbIE U CTPYKTypHBIE (opMyibl. CxeMbl 00pa3oBaHUs JABYXaTOMHBIX MOJEKYII
BOJIOPO/Ia, XJIOpa, Cephl, a30Ta H Jp. DIEKTPOHHBIE U CTPYKTYpHBIE GopMynbl. KpaTHOCTE XMMHUYECKON
cBsizu. Ilonste o merammmueckoil cBs3u. Enunas npupona xumuyeckod cBsizu. Ilonsatue o6 aTtom-
nonax. Ilonatue 00 0O0OOIIECTBIEHHBIX OHIEKTPOHAX. BBIMONHEHHE YNpaKHEHUH, MOATOTOBKA K
KOHTpPOJIbHOU padoTe.

Ilpocmuie éeujecmea

XapakTepucTHKa IMOJI0KEHHS 3JIEMEHTOB-METANIOB U HeMeTaJlsioB B llepuoaunueckoil cucreme.
Crpoenue ux atoMoB. @U3NMYECKHE CBOMCTBA METAJUIOB MU HEMETAJIOB — IPOCTHIX BELIECTB. Pacuer
OTHOCHUTEIILHOM MOJIEKYJSIPHOM Macchl (IMMOBTOpPEHHE). AJUIOTPONHS Ha MpUMEpe o0joBa, Qocdopa,
Kuciaopoaa u yrieponaa. KonmuecTBo BellecTBa M E€AMHULBI €M0 HU3MEPEHHUS: MOJIb, MUJUIUMOJb,
kunomonb. IlocrosiHHass ABoraapo. Pacuer MoONEKyNISIpHBIX MacC BELIECTB IO HMX XUMHUYECKUM
dbopmynaMm. MmmumolispHasl U KUJIOMOJIIpHAsl Macchl. BeinonHeHne yrnpaxHEeHUH ¢ UCIIOJIb30BAHUEM
MOHATUM  «IOCTOSIHHAas ABOTajpo», «KOJMWYECTBO BEIIECTBA», «Macca», «MOJIApHAs Maccay.
O060061eHre 1 3aKkpersieHre 3HaHui 1o teMe «KonnuecTBo BelecTBay, peueHrue SKCIepUMEHTaIbHBIX
3amad. Ilonste o MosspHOM oOBeme ra3oB. HopmanbHble ycnoBus. MUUIMMONSIpHBIA U
KUJIOMOJISIpHBIN 00beM. BhINoiaHeHne ynpaXHEeHUI ¢ MCIOJIb30BAaHUEM MOHATHH «MOJISIPHBIM 00beM»,
«KOJIMYECTBO BEILECTBA», «Macca», «MoJigpHas Macca». O0o0IIeHre U 3aKperieHne 3HaHU Ha TeMy
«MonsipHBIi 00BEM Ta30B», PEIICHHE SKCIEPUMEHTANBHBIX 3amad. OO00OIIeHHe M CHUCTeMaTH3aIHs
3HaHuM. PemieHne 3amady W yNpaKHEHUN C HCIOJIb30BAHMEM ITOHATHUH «KOJMYECTBO BEIIECTBAY,
«MOJISIPHAsE Maccay, «MOJISIPHBIN 00beM», «IIOCTOSIHHAsE ABOTaIpo».

Coedunenun Xumuueckux 3nNemMenmaos

[Tonsitue o crenenu okuciaeHus. OnpeaeseHne cTeneHy OKUCIeHHs 0 popMysaM COeTMHEHUH.
CocraBnienne GpopMys1 OMHAPHBIX COSTUHEHUH, 00U crmoco06 nx Ha3BaHui. Okcupl. CocTaBiIeHUE UX
dbopmyn u HazBanmil. Pacuersl mo ¢opmynam. CocTaB M Ha3BaHUS OCHOBAHMM, WX KJIACCHU(PHUKAIIUS.
Pacuetsr mo dopmynam ocuoBanwmit. IIpeacraBurenu: NaOH, KOH, Ca(OH)2. Pacuersr o dhopmyaam
ocHoBaHui. CocTaB W Ha3BaHUS KHUCIOT, HUX Kiaccuukauusa. Pacuersl mo ¢opmynaMm KHCIOT.
[IpenacraButenn kucnmoT. Pacdersl mo dopmynam kucioT. CoctaB M Ha3BaHUs cojied. Pacdersl 1o
dbopmymnam coneit. IIpencraBurenu comeit: NaCl, CaCOs, Caz(PO4),. Pacuersl mo ¢dopmynam COJEH.
[IpoBepounas paboTa 1O OCHOBHBIM KJlaccaM HEOpraHMYecKHx BeliecTB. Pacuersl mo Qopmynam
OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BemecTB. AMpoTepHble M KPUCTAJUIMUECKHUE BEIeCTBa.
Kpucrannuueckue pemerku. [IoHATUS O MEXKMOJIEKYISIPHOM B3aUMOJCUCTBUU W MOJIEKYISAPHOI
KpUCTAJIIM4ecKol perierke. CBONCTBA BEIIECTB C 3TUM THUIIOM pelieTkd. CBOWCTBA BEIIECTB C Pa3HbIM
TUIIOM KPHUCTAJUIMYECKUX PEIIETOK, X MPUHAAIEKHOCTh K Pa3HbIM KJlaccaM coequHeHuil. B3aumocBs3p
TUIOB KPUCTATMYECKUX PEIIETOK U BHI0B XUMUUECKON cBs3U. [IOHATHS O 4MCTOM BEIIECTBE U CMECH,
ux otinums. [Ipumeps! kuakux u razoo0paszHeix cmeceil. CrocoObl pazaenenus cmeceil. [lonarus o
JI0JTU KOMIIOHEHTa CMecU. Brluucienre ee B CMeCH U pacueT Macchl WM 00beMa BEIIecTBa B CMECH IO
ero gonue. Pemienue 3amad v ynpaxxHeHHI Ha pacdeT J0Ju (MacCOBOM MM OOBEMHOMN) M HAXOXKICHHE
Macchel (00beMa) KOMIIOHEHTa CMecH. BrinonHeHne ynpakHeHUi U peleHue 3a1ad.

H3menenusn, npoucxooaujue c geujecmeamu

CriocoObl OYHMCTKH BEIECTB, OCHOBaHHbIE Ha WX (PU3MUecKkux cBoiicTBax. OUMCTKAa MUTHEBOM
BOJIbI, ieperonka Hedtu. [IoHATHE 0 XUMUYECKUX SIBJICHUSX, UX OTIMYMe OT (pusnyeckux. [Ipuznaku u
yCIIOBUS NPOTEKAHMsI XUMUYECKUX peakuui. Peakuus ropenns. KonnuecTBeHHasi CTOPOHA XUMHUYECKUX
peakuuii B cBeTe yueHus 00 aToMax M MOJIeKy/lax. 3HaueHHe 3aKOHA COXpaHEHMs Macchl BelecTB. Pob
M.B. JlomonocoBa u JI. JlanbToHa B OTKPBITUM U YTBEP)KJIEHUHU 3aKOHA COXPAHEHMS MacChl BELIECTB.
[ToHsiTHE O XMMHMUYECKOM YpPaBHEHUHM Kak 00 YCJIOBHOW 3alMCH XMMHYECKOH peakiuHM C MOMOIUIbIO
XUMUYECKUX (opMyn. 3HaueHHE WHAECKCOB U K03 ¢uirenToB. CocTaBieHUe YpaBHEHUH XMMHUYECKUX
peakuuii. Pemienue 3amau Ha HaxXOXKIAEHUE KOJMYECTBA, MAcchl WM 0O0BEMa MPOJAYKTa PEaKIHH MO
KOJIMYECTBY, Macce WM 00beMy UCXOJTHOTO BellecTBa. Te ke pacyeTsl, HO ¢ UCHOJIb30BAaHUEM MOHSATHS
«10JIs1» (MCXOJHOE BELIECTBO JaHO B BHUJE pacTBOpa 33JaHHOM KOHLEHTpPALMM WM COAEPKHUT
OTIPEECIIEHHYIO JOJII0 IpuMeceil). Perenne skcnepuMeHTalbHbIX 33a4, 3aKpeIUIEHUE 3HaHUM 110 TeEMe
«XuMHUeCKUE ypaBHEHUs». CyIIHOCTb pEakUUil pa3jIoKEHUS U COCTABJIEHUE YPaBHEHHMH peakuui,
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npoJeNaHHbIX yuyureneM. [loHsATHE O CKOpOCTH XMMHYeCKMX peakiuil. Karammsatopbl, (epMeHTHI.
CymHocTh peakuuil coeauHeHusa. COCTaB/IEHUME YpaBHEHHUH pEaKLMM, IPOACIAaHHBIX YUUTEIIEM.
CymHocTh peakuuii 3amenieHus. CocTaBlIeHHE ypaBHEHUN PpEaKLUW, MPOJEIAHHBIX yduTeseM. Psjn
AKTUBHOCTH METAJUIOB, €r0 MCIOJIb30BaHUE JUIS IPOTHO3UPOBAHUS BO3ZMOXKHOCTH IPOTEKAHUS PEAKLUN
MEXKy METAJZIaMU U PACTBOPAMM KHUCJIOT. Peakiuu BBITECHEHUS OJHHUX META/UIOB U3 PACTBOPOB MX
coseit npyrumu  Metamiamu. CymHOCTh peaknuii oOMeHna. CocTaBjieHHE YpaBHEHUU pEaKIMi,
MpPOJIENaHHbIX yuuTelieM. Peakiuu HeUTpanu3anuu. YCJIOBHUS TEUEHHS] PEAKUUN MEXKIy PacTBOpaMH
KHCJIOT, LIEeN0Yed U coyied JO KOHLA. TuMbl XMMHUYECKHUX peakUui (10 MPU3HAKY «UUCIO U COCTaB
HCXOJHBIX BEIIECTB W MPOAYKTOB pPEAKLMM») HAa IpPUMEpPE CBOWCTB BOJbL. Peakuus pasnoxeHus —
JJIEKTPOJIN3 BOABI. Peakuuu coeauHeHHs — B3aUMOJCHCTBHE BOJBI C OKCHJAMH METAJUIOB U
HeMeTauioB. [lonsATHe «ruapokcuab». Peaknuuy 3amenieHuss — B3auMOJCHCTBHE BOJIBI C IIEJIOYHBIMU U
IIeJIOYHO3EMEIbHBIMU MeTajulaMu. Peakuuu oOMeHa (Ha mpuMepe ruaposusa cyib(aTa alloOMUHUS U
kapOua kanblus). Pemenue 3a1au u ynpaxHenuil. [loaroroBka k KOHTpOJIBHOU padoTe.

Ilpocmeiimue onepayuu c geuyecmeamu (Xumuueckuii RPaKmuKym)

[IpaBuna TexHHWKH O€30MAaCHOCTH MpHU OOpalleHHH ¢ JIabopaTOpHBIM O00OpYIOBaHUEM, IPHU
paboTe B kaOMHETe XUMHUHU. 3HAKOMCTBO C J1abopaTOpHBIM 000pyAaoBaHueM. dusnueckue U XMMUYECKHE
peakuuu npu ropeHuu cseuu. KadecTBeHHbIN cocTaB mouBbl. Cpefa MOYBEHHOIO pacTBOpa. AHaIH3
BOoJbl. [Ipo3pauHocts Boabl. [IpM3HAKM XMMHYECKMX pPEAKIMM: BBIJCICHUE Ia3a, BBINAJACHHE OCAJIKa,
M3MEHEHHe IBeTa BemecTB. KauecTBeHHbIe peakiuu. [IpuroroBiieHne pactBopa caxapa M pacyeT ero
MAacCOBOM JIOJIU B pacTBOPE.

Pacmeopenue. Pacmeopur. Peakyuu uonnozo oomena. OxkuciaumenbHo-60CCHAHOBUM ENIbHbLE
peaxuyuu

PactBopel. ®usmyeckas W XUMHYECKas TEOpUsS PACTBOPOB. TeEIUIOBBIE SBICHUS IPH
pacTBOpeHMH. I'mapatel ¥ KPUCTAJUIOTHApATBI, KPHUCTAUIM3alMOHHAs Bojda. HacelmeHHsle,
HEHACBIIECHHBIC, IICPECBHIIIEHHBIE PAacTBOPBL.  XOPOIIO PACTBOPHMBIEC, MAJOPACTBOPUMBIE WU
IIPAKTUYECKH HEPACTBOPUMBIEC BEILECTBA. OJEKTPOIMTBI M HEIEKTPOJUTBL. JJIEKTPOJHMTHYECKAs
JUccoLpanus U acconuanus. MexaHus3M AMCCOLMALMM BEIIECTB € PA3JIMYHBIM TUIIOM CBsi3U. CTeneHb
EKTPOIUTUYECKOH Tucconuanuu. CHIIbHBIE U C1a0ble 3JEKTPOIUTHI. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
MexaHu3M JHCCOLMALMKA BEIIECTB C PAa3JIMYHBIM TUIOM CBs3U. CTENEHb DIEKTPOIUTHYECKO U
mucconanuu. CunbHble U ciadble neKkTpoauTbl. Monsl. CoiictBa noHoB. Knaccudukanus MOHOB 1o
cocTaBy (IIPOCTBIE U CJOXHBIE), 1O 3apsy (KAaTHOHBI W AHUOHBI), MO HAJIUYUIO BOJHOM 0OOJOYKH
(rugpotupoBaHue U HeruapotupoBaHue). OcHoBHble nojoxeHus TOJl. Peakunu B BOJHBIX pacTBOpax
anexTponutoB. HeoOpartumslie n oOpaTuMble peakuuu. MoseKyasspHOe U MOHHOE YpaBHEHHE PEaKIMM.
Peakiun nonHoro obmena. Peakuuu HeWrpamuzauuu. Kuciotsl. VX kiaccudukanus no pasinyHbIM
npusHakaM. OrnpenenacHue KUCJIOT Kak 3JIEKTPOJMTOB, MX Auccouuanys. B3anMonelcTBUE KHCIOT ¢
METaJUlaMH, YCJIOBHUS TEYEHMsI JTUX peakuui. OJIEKTPOXMMHMYECKHUH psJl HANpPSDKEHHS METauloB.
B3aumopneiictBue KUCIOT C OKCHJAaMM METAUIOB M OCHOBaHUAMM. Peakuum HeWTpanu3aluu.
B3aumopelicTBie KHCIOT C COJISIMU. 3aluCh YpaBHEHUM peakuuil (MOJEKYISpPHBIX M HOHHBIX) C
UCIOJb30BaHUEM TaOmuIbl pacTBOpuMOcTU. OrmpeneneHne OCHOBAHUM KakK 3JEKTPOJUTOB, HX
mucconuanus. Knaccugukanus oCHOBaHHMM 1O pa3ivyHbIM NpU3HaKaMm. B3aumoneiicTBue ocHoBaHmil ¢
Kkuciotamu (moBTOopeHue). BzaumoaeicTeue memnovei ¢ coisiMu (paboTa ¢ TabJIMIIeH paCTBOPUMOCTH) U
OKCHJAMH HEMETasIoB. PasnojkeHue HepacTBOPUMBIX OCHOBaHMM. (CocTaB  OKCHIOB, HX
kiaccugukanus. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB. Ompe/eneHre coel KaKk 3JIeKTPOJIMTOB,
ux aucconnanus. Knaccudukanus coneil. BzaumopeiictBue cosieit ¢ MeTauiaMu, 0COOEHHOCTH ATHUX
peakiuii ¥ B3aUMOJIeIiCTBUE colieil ¢ comsimu (paboTta ¢ Tabmuneil pactBopuMocTH). Bzaumoneiicteue
coJiel ¢ KucioTaMu M mienoyamu (moBropeHue). IloHsTHe 0 reHeTH4ecKoil CBA3HM U T€HETUYECKHX pAaax
METaJUIOB M HeMeTaJuloB. Pa3nnuHble nmpu3Haku KiaccuUKAMM XMMHUYECKHX peakuuil. OnpeneneHue
CTENEHEH OKHUCIIEHUS JIIEMEHTOB, OOpa3yloLIMX BEUIeCTBAa pa3iW4HbIX KiaccoB. Peakuuu OBP.
[TonsiTue 00 OKMCIHTENIE M BOCCTAHOBHTEJE, OKHUCICHWH M BOCCTAHOBJIEHHM. PelieHne pacdeTHBIX
3a/1a4 M0 YpaBHEHUSIM, XapaKTEPU3YIOIUM CBOWCTBA OCHOBHBIX KJIACCOB COEIMHEHUH, W BBIIIOJHEHUE
OCHOBHBIX KJIACCOB COEAMHEHUHN HTOr0 IUIAHA HA INEHETUYECKYIO CBsA3b. [IOAroToOBKa K KOHTPOJIBHOU
pabote. iToroBast KOHTpoJIbHas paboTa.
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Oobwan xapakmepucmuka Xumuueckux nemenmos (4 u).

Crpoenue aroma, XapakTep IpPOCTOro BEIIECTBA; CPABHEHUE CBOWCTB IPOCTOrO BEIIECTBA CO
CBOMCTBAMH MPOCTHIX BEIIECTB, 0OpAa30BaHHBIX COCEJHHMHU IO TEPHOAY U MOIATPYIIE 3JIEMEHTaMHU;
COCTaB M XapakTep BBICIIEIO OKCHJA, TUIPOKCH[A; COCTaB JIETy4ero BOJOPOIAHOIO COECTUHEHMS (IJis
HeMmetaia). ColicTBa 31eKkTpoiuToB B cBere TOJl. 'eHeTnueckue psiipl MeTalyla M HEMETasla.
CamocrosiTenpHas padoTa ¢ yuyanuMucs. 3akperienne Marepuana. [loHsiTue o mepexoIHbIX dJIEMEHTaX.
AmdorepHocTb. ['eHeTndeckuii psia mepexomHoro siueMmenTa. [lepuonuueckuit 3akon u Ileproanyeckas
cucrtema, crpoenue aroma. 3uauenue [13 u T1C.

Memannwt (14 u)

XapakTepucTUKa IOJOXKEHUs 3JIeMEeHTOB-MeTauioB B Ilepumonuueckoii cucreme. CrpoeHue
aTOMOB MeTaJIoB. MeTainyeckre KpUcTaNIMdeckue pemieTky. Merannudyeckass XUMUYecKasi CBS3b.
XapakTepucTuka OOIIMX XHWMHUYECKUX CBOMCTB METAJJIOB HAa OCHOBAaHMM UX TMOJOXKEHUS B
ANIEKTPOXUMUYECKOM  pALy  HAmpsDKeHUH B CBeTe  MpEACTaBlIeHUH 00  OKHCIUTENIbHO-
BOCCTaHOBUTEJBHBIX peakuusix. CaMOpo/iHbIE METAJUIBI U OCHOBHBIE COEAMHEHUS METAJUIOB B IPUPOJIE.
Baxnenmme pyasl. Ilonstme o0 MeTaulyprum M €€ Pa3sHOBUAHOCTAX: IHPO-, THIPO-,
anektpomeTaiutypruu. Kopposust MmeramnoB. CriocoObl 3amuThl METaLIOB OT Koppo3uu. OCoOEHHOCTH
¢u3NYecKuX W XMMHUYECKHX CBOMCTB IIENOYHBIX MeETaIoB. BaxHeillne coeauHEHHs IETOYHBIX
METaJJIOB: IIEJOYM, COJM; UX CBOMCTBa M mNpuMeHeHue. OOmias xapakTepuCTHKa METasIoB BTOPOM
IPYMNIbI [JIaBHOM MOATPYMIbI, OCHOBHBIE (PM3MUYECKHUE W XMMHUYECKHE CBOWCTBA IIEIIOYHO3EMEIbHBIX
MeTtauioB. Baxnewmue coequaenns Ca m Mg, ux npuMenenue. Poib KajabIMsl ¥ MarHUs B JKHBBIX
opranu3max. CrpoeHue aroma, (puU3MUECKHEe W XUMHUYECKHE CBOMCTBa. I[IpuMeHeHuHe amoMUHUSL.
CoeauHeHUs aIOMHHUS — OKCHJIbI U THAPOKCUABI, UX aM(pOoTepHOCTh. BakHele conu aaroMUHUS.
3akperieHue W CHCTeMaTH3alsl 3HAaHWWA 110 TJIiaBe IEepBOW: 0OIas XapakTEPUCTHKAa METaJlIOB,
XUMUYECKHME CBOMICTBA METAJJIOB. PenieHue SKCIepUMEHTANBHBIX 3a]a4, PpELICHWE YPAaBHEHUM.
Crpoenne atoma keneza. Ouszndeckue u xumudeckne cBoicTBa. [Ipumenenue xeneza. CoeauHeHUs
xenes3a |l uxenesa lll. 'eneTnaeckue psiapl. KauecTBeHHBIE peakiinyi Ha HOHBI Keme3a.

Ceoiicmea memanioe u ux coeOUHeHull (Xumuueckuil npakmuxkym)(3 u).

Pemrenne nemnoyexk XMMHUYECKMX MpEBpalleHUWH Mo BapuaHTaM. [loBTOpeHHME Ha NIpakTUKe
XUMHUYECKUX CBOMCTB METAJJIOB. 3aKpEIUICHUWE 3HAHUU IO PACIO3HABAHUIO U TOJIYYEHUIO BEILECTB,
3aKpEIUIeHNE 3HaHUW 110 XUMHYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxenue nHemeramuioB B [leproauueckoii cucreme, 0COOGHHOCTH CTPOCHUS UX aTOMOB. Psijbl
20. Kpucrammueckoe CTpOCHHE HEMETAUIOB — MpOCThIX BemecTB. Asuiorponus. O3oH. CocraB
BO31yxa. @u3znueckue CBOMCTBA HeMETaIOB. OTHOCUTEIBHOCTh MOHATUN «METaUDY U «HEMETAILI».
XHUMHYECKHE CBOMCTBAa HeMeTaioB. OKHUCIUTENbHBIE CBOMICTBA: B3aUMOJCICTBHE C MeETaJlIaMH,
BOJIOPOJIOM, MEHEE 3JEKTPOOTPULATEIbHBIMU METAJJIAaMU, HEKOTOPBIMU CJIOKHBIMU BELECTBAMH.
BoccranoBuTenbHbIE CBOMCTBA HEMETANIOB B PEAKLUSAX C KHUCIOPOJOM, CIIOKHBIMH BEIIECTBAMM-
OKUCTUTENSAMU. MaKpO3JIE€MEHTbl U MHUKPO3JIEMEHTHI. POJIb MHUKPO3JIEMEHTOB B KM3HEACSATEIbHOCTU
pacTeHuii, KMBOTHBIX W uenoBeka. OpraHMueckue BellecTBa: OENKH, JKUPBI, yrieBoJbl. DepMEHTHI.
Buramunsl. 'opmonsl. lonoxenue B Ilepnoanueckoii cucreme . 1. Menneneesa. Ctpoenue atomMa u
MoJieKysbl. du3nyeckue U XMMHUYECKHE CBOMCTBA BOAOPOJA, €ro MOJydyeHHe U mnpumeHeHue. OOmias
XapaKTEepPHUCTHKA rajJoreHoB. CTpOeHHE aTOMOB rajJOr€HOB, CTENIEHU UX OKUCIeHUs. CTpoeHue MOJIEKY
rajoreHoB. ['aloreHsl — MpPOCThIE BEUIECTBA. 3aKOHOMEPHOCTH B H3MEHEHUUM HMX XUMUYECKUX H
(u3MYECKUX CBOWCTB B 3aBHCHMOCTH OT YBEIHYEHHUS MOPAIKOBOTO HOMEPA XMMHUYECKOTO AIIEMEHTA.
Kpatkue cenenusi o xmope, Opome, uozae, ¢rope. Ilomyuenue ximopoBoaopoja. XJIOpOBOIOPOI B
npupoje. XJIOPOBOAOPOJ U COJIIHAs KUCIIOTAa. XJIOPUAbI, UX NPUMEHEHHE B HApOJHOM XO3SMHCTBE.
[TonyueHue raJoreHOB METOOM 3JIEKTPOJM3a. brosiornueckoe 3HaueHNE TAIOTEHOB U UX COEIMHEHUM.
IIpumenenue ramoreHoB. CTpoeHHME aTroma KHUCIOpOAd. AJIIOTPONMsI KHCIOpOJa. XapaKTepUCTHKa
XMUMHYECKUX CBOMCTB KHUCTIOpoJa B cBete npeacraBieHuii 06 OBP. [Ipumenenue kucnopona. CtpoeHue
atroMa cepbl. Amorponusi. duznyeckre cBoiicTBa poMOMYECKON cepbl. XapaKTepUCTHKA XUMHUYECKUX
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CBOUCTB cepbl B cBeTe mnpencraBieHuid 06 OBP. Baxuelinmme coeanHeHUs cepbl: CEPOBOJOPO/I,
CynbGUIBI, OKCHIBI, CEPHHCTAs KHCIOTa, CYIb(QHUTH; MX CBOICTBa, MOJy4CHHUE W IPUMCHCHHE.
Pa30aBneHHass ¥ KOHIICHTPHPOBAaHHAs CepHAas KUCJIOTa, €€ CBOWCTBA, MOJYYCHHWE U TPUMEHCHHUE.
Peakuu B3auMojeiicTBUs ¢ cepHoi kuciaotoi. CTpoeHne atoMoB azoTa. CTpoeHHE MOJIEKYJbl a30Ta.
dusnyueckue U XMMHUUYECKHE CBOMCTBA a30oTa B cBere mnpezactaBieHuit 00 OBP. Crpoenue moliekysibl
ammuaka. du3nyeckue CBOMCTBa, MOJydeHHE, COOMpaHME, paclO3HABaHUE AMMHAKA. XUMHYECKHE
CBOMCTBA aMMHaKa: BOCCTAaHOBUTEIBHBIE M OOpa3oBaHWE MOHA aMMOHHS MO JIOHOPHO-aKIENTOPHOMY
Mexanusmy. CoiM aMMOHHMS: COCTaB, TOJIydeHHE, (U3HMUYECKHE U XUMHUYECKHE CBOMCTBA.
[IpencraBurtenu. [Ipumenenue B HapoJHOM xo3stiicTBe. OKCcHbI a30Ta. A30THAsI KUCIIOTa, €€ CBOMCTBA U
npumenenue. Hurpatsl, cenutpel. Ctpoenne aroma. Aitotponus. CpaBHEHHE CBOMCTB M MPUMEHEHUE
KkpacHoro u 6enoro docdopa. Xummdeckue cBoiictBa dpocdopa. Oxcun dpochopa (V) u oprodhochopHas
kuciora. Conmu oprodochopHoit kuciaorel. Docop B mpupoae. Dochopusie ynodbpenus. CtpoeHue
aToMa yriepojaa. AJIoTponus, CBOHCTBa Moaupukanuil — anMmasza u rpadurta. VX npumeHeHue.
Amop(dHBIN yriaepoa M ero copra: KOKC, caxka, JPEBECHBIM yrosb. AJCOpOIUsS U €€ NMPaKTHUEeCKOe
3Ha4YeHHe. XUMHUYECKHE CBOMCTBa yriepoja. OKCHABI Yriiepoaa, HMX CBOWMCTBA, TMOJIyY€HUE U
npuMmeHeHne. CTpoeHrne MOJIEKYJl OKCHUIOB Yriiepoja. YToJibHas KHUCJIOTa W ee COoju. Baxuelimue
KapOOHAThI: KaJBIUT, COJa, MOTAlll — WX 3HAYCHHWE M NpUMeHeHHe. Pacmo3HaBanue KapOOHATOB.
[lepexon kapboHaToB B ruapokapOoHatel U 06paTHO. CtpoeHue aroma. CpaBHEHHME €ro CBOICTB CO
CBOMCTBaMM aroMa yriepoja. Kpucrainnyeckuil KpeMHHUM, CPaBHEHHE €ro CBOWCTB C YIJIEPOJIOM.
[Mpupoausie coequnenus kpemuus: SiO2, CHIHKATHI U aTIOMOCHIMKATHL. Pa3HOBHIHOCTH CTEKJa, €ro
npoucxoxaeaue. llomyuenne nementa. [Ipous3BoACTBO M mpuMeHEHHE CTekia, dapdopa, IMEeMeHTa.
3akperuieHue W CHUCTeMaTH3allsl 3HAHWK 10 TeMe: CTPOCHHE aTOMOB HEMETAIIJIOB, KOBaJIEHTHAas
HETIOJISIpHAsl XUMHYECKash CBsA3b. PelieHue OJKCIEepUMEHTAIbHBIX 3a/lad M YpPaBHEHUW pEeaKIUid.
[ToaroroBka kK KOHTPOJIBHOU paboTe. 3aKkperyieHue W CUCTeMAaTH3aIus 3HaHUH 110 TeMe: XUMUYECKUEe 1
¢uznyeckue CBOWCTBA HEMETAJUIOB, XMMHUYECKHUE pPEaKlUU, KOBAJIEHTHAsl MOJIsipHas CBA3b. PerieHue
AKCIIEPUMEHTAJIbHBIX 3a7a4 U ypaBHeHHH. [loaroToBka k KOHTpoOJIbHOM padboTte. PaboTa Hax omumOKkaMu.

Ceoiicmea Hememannoe u ux coeouneHuil (3 u).

Pemienne skcnepumeHTanbHbIX 3amad no teme «lloarpynma kucimopoaa». Pemienue
SKCIEPUMEHTAJIbHBIX 3afau mo Teme «lloarpymma asora u yriepona». 3akperjieHHe 3HAHHUM 10
MOJIyYEHUIO U PACIIO3HABAHUIO a30B.

Opzanuueckue eeugecmea (12 u)

BemectBa oprannyeckue u HeopraHnuueckue. llpuymHBI MHOrooOpaszus OpraHMYEeCKHX
coeMHeHU. BaneHTHOCTh. XHMMHYECKOE CTPOCHHE OPraHUYECKUX COCAMHEHUU. MoJeKylsipHble U
CTPYKTYpHBIE (OpPMYNBI OpraHMYECKHX COeOuHEHHil. ['omMojormueckuii psj MpenenbHbIX V/B.
Papukanel. M3oMepel u n3omepusd. Ousznueckue U XMMUYECKUE CBOMCTBA. MeTaH M 3TaH: CTPOCHHE
Mouiekyn. ['openne meTaHa u taHa. [I[pumeHenne Merana. XuMHU4EeCKOE CTPOCHHUE MOJIEKYIbl ATHIICHA.
JlBoiiHasi cBsi3b. BzammopeiictBue stwiieHa ¢ Bojol. Ilomumepusanus stuiieHa. Ilonustunen u ero
3HaueHue. [loHATHE O mNpeAenbHBIX OJHOATOMHBIX CIHMPTaX Ha MpHUMEpe MeTaHoja M STaHoJa.
Tpexaromuslii ciupT raunepuH. OKHCIEHUE 3TUIOBOTO CHUpPTa B YKCYCHBIM anpaerui. llonsrue o0
anprerunax. OKUcIeHue anbaeruaa B KucioTy. OZHOOCHOBHBIE HeNpeAeNbHble KApOOHOBbIE KHCIOTHI
Ha TpuMepe YKCycHOW kuciotel. Ee cBoiictBa u mnpumeHeHue.  CTeapuHOBas KHUCIOTa Kak
MIPEJICTaBUTENb KUPHBIX KapOOHOBBIX KUCIOT. Peakuus srepudukaru. [ToHATHE O CIOXKHBIX dPHpax.
[Tonsitre 06 aMmuHOKUCcHOTaX. Peakinu nmonukoHaeHcauu. benku, ux cTpoeHune u OMoIoTrudYecKas poib.
[lentuanas cBsa3p u nonunenTuabl. [lepBuyHas cTpykrypa OenkoB. buonornyeckue GyHKIMH OEIKOB.
CpoiicTBa 0elKOB M KauecTBEeHHbIe peakunu Ha Oenku. [lonsrue 06 yrieBonax. I'moko3a. Ee cBoiicTBa
u 3HadeHwe. Kpaxman wu wnemtonosa. Mx Ouonormdeckas poinb. [lonmuMepsl mTpuUpOIHBIE U
cuHTeTn4Yeckue. Peakuuu noammepu3auny 1 NOJUKOHIeHcauuu. [lmactMacchl 1 BOJIOKHA. 3aKperieHne
Y CHCTEeMAaTH3alus 3HaHui. Pellienne skcrepuMeHTalIbHbBIX 3a/1a4.

3akpennenue (6u)

O06o00meHne, 3aKkperuieHne U CUCTeMAaTh3alus 3HaHui 1o Kypcy xumun 9 knacca. [loBropenue
npoiinennbix Tem: Ilepuoanueckuit 3akoH u Ilepumoanueckas cucrteMa, BUABI XMMUYECKUX CBS3€d U



TUIIBl KPUCTAJUIMYECKUX PEIIETOK, TUIBI XUMHUYECKUX PEAKLUUH, KJIACCHI XUMUYECKUX COCIUHECHHM.
Pemrenne skcniepuMeHTANIBHBIX 3aa4, PEIICHUE YPABHEHUN PEaKLIUN.

Mesrcnpeomemmnunie ceasu

Peanu3amust MEXIpEIMETHBIX CBSI3€H MPH U3YUYEHUU XUMUU B 8 W 9 Kilacce OCYIIECTBIISCTCS
4Cpe3 HCIIOJIb30BaHUC KakK 06HII/IX €CTCCTBCHHO-HAYYHbBIX HOH?ITI/II\/JI, TaKk " HOHﬂTHﬁ, SABJIIAOMIUXCA
CUCTCMHBIMHU IJId OTACIBHBIX IMPEAMCTOB €CTCCTBCHHO-HAYUYHOT'O IMKJIA O6HH/IG CCTCCTBCHHO-HAYYHBIC
MOHATHUSA: Hay4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHATU3, CHHTE3, KJIacCu(PUKaIs, NePHUOIUIHOCTD,
HaOJIOJICHUE, IKCTIICPUMEHT, MOJICIIMPOBAHUE, W3MEPEHUE, MOJICNb, SBIICHUE, MApPHUKOBBIH 3(PQeKT,
TeXHOJOTUs, Marepuaibl Dusuka: Marepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIL,
pPaanOaKTUBHOCTL, MOJICKYIJIA, E)J'IGKTpI/ILIeCKI/If/'I 3apdan, MpOBOAHHMKH, IMOJYHIPOBOJHUKH, OUIJICKTPUKH,
(OTORIEMEHT, WHAMKATOP, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, ras, pacTBOp,
PaCTBOPUMOCTDL, KPHUCTAJTIIIMYCCKAA pCHIéTKa, CIIJIaBBblI, (1)1/131/1qec1<ne BCJIIMYMHBI, CAUHHUIBI U3MCPCHH,
KOCMHYECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, CouHile. buonorus: doTocunrtes, npixanue, omocdepa,
OKOCHUCTEMA, MHHCPAJIBHBIC YI[O6p€HI/I$I, MUKPOIJICMEHTBI, MAKpPO3JIECMCHTEI, IMUTATCIbHBLIC BCIICCTBA
['eorpadus: atmocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE TTOPOIBI, MMOJE3HBIE WCKOMAEMbIe, TOTUIHBO,
BOJTHBIE PECYPCHI.

Ilnanupyembie pe3yibTaThl OCBOCHUSI Y4eOHOI0 MpeaMeTa

JIuunocmuvle pezynrvmamot Q0yuarowuiica RNOAYUUM 6O3MONCHOCHb 0114 (HOpMUpPOBAHUS
caeoyrouwux auunocmuvlx YY/I:

. ompeeseHne MOTHUBAIIMY U3YICHHST yUeOHOTO MaTepHraa;

. OIICHMBAHME YCBAMBAEMOI'0 y4eOHOTO MaTepHala, UCX0Is U3 COLMATbHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

. MOBBIILIEHUE CBOEro 00pa30BaTENILHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YyYEHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBS3aHHBIX C PA3BUTUEM XUMUU U 00ILIECTBA;

. 3HAHME MPaBWJI IOBEICHUS B YPE3BBIYANHBIX CUTYAIIHSIX;

. OIIEHUBAHHE COIMATBHON 3HAYMMOCTH MPOPECCUH, CBI3aHHBIX C XUMHEH;

. BIIaJICHUE TMpaBuUjaMH Oe30MacHOro oOpameHus ¢ XUMHYECKHMMM BEIIeCTBaMU U

00opynoBaHUEM, IPOSBICHUE SKOJIOTHYECKON KYIbTYpPHI.
Memanpeomemmnuie pe3zyibmamot

PeryasitTuBHbie

Obyuarowuiics noay4um 803MONCHOCHb 015 (PopMUposaHus ciedyrouux peeyiamusuulx Y V/I:

. LesenojaraHue, BKJIIOYas MOCTAaHOBKY HOBBIX Ilesiel, ImpeoOpa3oBaHUE MPAKTUYECKOM
3a/laud B MO3HABATENbHYIO0, CAMOCTOSTEIbHBIN aHANU3 YCIOBUM JOCTHKEHUS LENM Ha OCHOBE yuyéTa
BBIJICTICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

® TUIAaHUPOBAHUC ITYTU NOCTUKCHU ueneﬁ;
® YCTAHOBJICHHUC  LECJICBBIX IMPUOPUTETOB, BBIACICHUC  AJIBTCPHATHBHBIX CIoco0oB
JOCTHIXXCHHUA LICIINU U BBI60p HanOoJee 3(1)(1)CKTI/IBHOFO cnoco6a; ¢ YMCHUC CaMOCTOATCIBHO

KOHTPOJIUPOBATh CBOE BPEMsI U YIPABJIATh UM; *  yYMEHHE MPUHMMATh pelIeHUus B MpoOJIeMHOM
CUTYallUu;

° IIOCTaHOBKa y‘{e6HI>IX 3aga4, COCTaBJICHUC I1JIaHa U ITOCJICI0OBATCIbHOCTH HeﬁCTBHﬁ;
° opranu3anus pa60qer0 MCECTa IIPU BBITIOJIHCHU N XUMHWYCCKOT'O OKCIICPUMCHTA,
° MIPOTHO3UPOBAHUEC PE3YIILTATOB 06y‘leHI/I$I, OLCHHMBAHNUEC YCBOCHHOI'O MaTcpHalia, OLICHKA

KauecTBa U YPOBHS TOJYYCHHBIX 3HAHWUH, KOPPEKIHs TUTaHA U CTI0Cc00a AeUCTBUS MPU HEOOXOIUMOCTH.
[ToznaBarenpHble  OOydYarOIIUKCA TMOJYYUT BO3MOXKHOCTH Ui (DOPMHPOBAHHS  CIEIYIOIIUX
Mo3HaBaTeNbHBIX Y Y /1:

. MIOUCK U BBIJENIeHnEe UH(POPMAIUH;



. aHaJM3 YCIOBHH M TpeOOBaHMIA 3a/1a4M, BEIOOD, COMOCTABICHUE U 0OOCHOBAaHUE CIIOCO0a
pELIEHUS 3a0a4H;

. BBIOOp Hambosiee A(P(EKTUBHBIX CIIOCOOOB pEIICHHUS 3aJadyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBUU;

. BBIIBIKEHHE U 000CHOBaHME THIIOTE3bI, BEIOOD crioco0a e€ mpoBEpKH;

. CaMOCTOSITEIIEHOE  CO3/IaHUE alTrOpUTMa JESATEIBbHOCTH IPH pPEImIeHHH Mpodiem
TBOPYECKOTO ¥ MOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTEepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHUIO M CBOMCTBAM;

. OTMCHIBAHUE CBOWCTB: TBEPIBIX, XHUIKUX, Ta3000pa3HbIX BEIIECTB, BBINCICHHE HX
CYILIECTBEHHBIX TIPU3HAKOB;

. n300pakeHNe COCTaBa MPOCTEUIIMX BEIIECTB C IMOMOMIBI0 XUMHUYECKHX (OpMYyT H
CYIIHOCTH XMMHYECKHX PEaKIUi ¢ TOMOIIBI0 XUMHUYCCKUX YPABHEHHIA;

. NpOBEJCHNUE HAONIOJICHUH, OMMCAaHHE IPHU3HAKOB M YCIOBHH TCUCHHS XHMHYECKUX

peaxkiuii, BBIMOJIHEHHE XUMHYECKOIO SKCIEPUMEHTAa, BBIBOJBI HA OCHOBE aHajdu3a HaOMIOJEHMH 3a
AKCIEPUMEHTOM, PEIICHHE 3a]a4, 0JIydeHHEe XUMUYECKON NH(OPMALIUK U3 Pa3IMUHbIX HICTOYHHUKOB;

. YMEHHE OPTaHU30BBIBATh UCCIIEIOBAHNE C LIETIBIO IPOBEPKU TMIIOTES;

. YMEHHE JIeaTh YMO3aKII4YeHNs (MHAYKTUBHOE U 10 aHAJIOTHUH) U BBIBOJIBI;

. yMeHHE OOBEKTUBHO OLIEHMBATh MH(GOPMAIUIO O BEIIECTBAX M XUMHUYECKHUX Ipolieccax,
KPUTHYECKH OTHOCUTBHCSA K IICEBJJOHAYYHON MHPOPMALIUH.

Kommynuxkamuenoie

Obyuarowuiicsas noay4um 03MONCHOCMb Ol (POPMUPOBAHUS CLEOVIOUUX KOMMYHUKAMUBHBIX
YVII:

° IMOJIHOC€ U TOYHOC BBIPAKCHHUE CBOUX MBICJICH B COOTBETCTBHH C 3aga4aMi 1 YCIIOBHAMUA
KOMMYHHKaIIUH;
° AICKBATHOC HCIIOJB30BAHUC PCUCBBIX CPCACTB 4 Y4JaCThsd B JUCKYCCHU H

apryMEeHTalluy CBOEH MO3ULUH, YMEHHUE MPEJICTABIATE KOHKPETHOE COJIEpXKaHUe ¢ COOOIIEHUEM €ro B
IIUCbMEHHOM M ycTHOM (hopMe, ompeniesieHre crnoco00B B3aUMOICHCTBYSI, COTPYIHUUECTBO B TIOMCKE U
coope nHpopmanuu;

. olpesieNieHne Crnoco0OB  B3aUMOJEWUCTBUS, COTPYIHHYECTBO B IOMCKE M cOope
uHbOpMallMY, YdacTHE€ B JHUajlore, IUIAHUPOBaHUME OOIIMX CIIOCOO0B pPabOThl, MPOSIBIECHUE
YBa)XKMTEJIBHOTO OTHOLLIEHUS K JPYTUM y4allluMCs;

. ONMCAHHUE CONEP)KAHMSA  BBINOJHAEMBIX JCHCTBHUM C LEIBI0 OPUEHTUPOBKH B
IIPEIMETHOIIPAKTHYECKOM EATENBHOCTH;

. YMEHHSI YUUTBIBATh Pa3Hble MHEHMS U CTPEMUTBHCSA K KOOPAMHALUYU Pa3IMYHBIX ITO3ULIUM
B COTPYIHUYECTBE;

. (dopMynupoBaTh COOCTBEHHOE MHEHHE U MO3ULIMIO, apPT'YMEHTUPOBATh U KOOPAUHUPOBATh
e€ ¢ MO3MIUAMM MapTHEPOB B COTPYAHUYECTBE IPH BBIPAOOTKE OOLIEro pelieHUuss B COBMECTHOM
NESITEIbHOCTH;

. OCYILECTBIIATh B3aMMHBIH KOHTPOJb M OKa3blBaThb B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

. IUTAHUPOBATh O0LIME CHOCOOBl PabOThI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIHUIO, OLEHKY
neicTBUI mapTHEPa, yMETh YOeXaTh;

. UCIOJb30BaTh aJE€KBATHBIE SA3BIKOBBIE CpPEICTBA JJISI OTOOpPaKEHUS CBOMX UYBCTB,
MBICTIEH, MOTHBOB M MOTPEOHOCTEW; OTOOpakaTh B peud (OmHcaHue, OOBSACHEHHE) COoJep’KaHHue
COBEpILAEMBbIX JEHCTBUH, Kak B opMe I'POMKOM COIMATM3UPOBAHHON peun, Tak U B popMe BHYTpEHHEH
peuu;

. pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHIMIO, MCIOJIb3yd CpEICTBA YCTHOW U
MUCHbMEHHOM KOMMYHMKAllUU TpU paboTe ¢ TEeKCTaMM y4deOHMKa M JONOJHHUTEIbHOHN JHMTEpaTypow,
CIPAaBOYHBIMU TAOJIUIIAMHU, MPOSIBIISATH TOTOBHOCTh K YBAXKEHUIO MHON TOYKM 3pEHHUS MPU 00CYXKIACHUU
Pe3yIbTaTOB BBHIIIOJHEHHOM PaOOTHI.

IlIpeomemnvimu pesynomamamu usydyenus npeomema «Xumusa» 6 8 Knacce A6NANOMCA
cneoyrujue ymeHuA:
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1. B nosnasamenvhoii cgepe:

© JdaBaTb ONPCACIICHUA NU3YUCHHBIX TIOHSITHM: BCIICCTBO (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, MOH, MOJICKYJIA,
KpucCTalllIn4eCKasd PpPCIICTKa, BCIICCTBO, MNPOCTHIC MW CIIOKHBIC BCHICCTBA, XUMHWYCCKAA (I)OpMyJIa,
OTHOCHUTCIIbHAs aTOMHas MacCa, OTHOCUTCIIbHAA MOJICKYJIAPpHAA MacCa, BAJICHTHOCTb, OKCHUAbI, KUCJIOTHI,
OCHOBAaHUs, COJIH, aM(bOTepHOCTI), HHIUKaATop, Hepuonnqecxnﬁ 3aKOH, IMCpHUOANYCCKAasA CHUCTEMaA,
nepruoauvcCKan Ta6JII/IHa, H30TOIIbI, XWUMHYCCKad CBA3b, JJICKTPO-OTPULIATCIBHOCTb, CTCIICHb
OKHCJICHHA, BJICKTPOJII/IT); XUMHYCCKad peaKiusi (XI/IMI/I‘-I@CKOG YpaBHCHUC, I'CHCTUYCCKasA CBA3b,
OKHCJICHHUEC, BOCCTAHOBJICHUC, JJICKTPOJIMTHYCCKAA AucConuanusa, CKOPOCTb XUMHUYECKOM peaKHI/II/I);

ONMHCBIBATb ACMOHCTPAUMOHHBIC W CAMOCTOATCIBHO IMPOBCACHHBIC SKCIICPUMCHTLI, MCIIOJNb3Yys IJId

3TOr0 €CTECTBEHHBIN (pycckuit, POJIHOI) SA3BIK u SA3BIK XUMUY;
ONMCBIBAaTh M PA3IM4aTh HW3Y4YEHHBIE KJIACCHI HEOPraHMYECKUX COCIMHEHHUH, IPOCTBIE M CIIOKHBIE
BEILIECTBA, XUMUYECKUE peakuuu;
: KJIaCCU(PHUIIMPOBAThH W3Y4YECHHBIE 00BEKThI 51 SBJICHNS,
HaOM0aTh JIEMOHCTPUPYEMBIE U CAaMOCTOSITENIBHO IPOBOJUMBIE OIbBITHI, XUMHUYECKHE PEaAKIIUH,
MPOTEKAIOIINE B MpUpPOJIE u B OBITY;

ACJIAaTb BBIBOJABLI W YMO3AKIIIOYCHUS U3 Ha6J'IIO)IeHI/II71, HU3YUYCHHBIX XUMHUUYCCKHUX SaKOHOMepHOCTeﬁ,
IIPOrHO3UPOBATH CBOMICTBA HCHU3YYCHHBIX BCIICCTB II0 aHAJIOTHMHU CO CBOMCTBaAMU HU3YUCHHBIX]
CTPYKTYPUpPOBAaTh W3YYEHHBI MaTepuad M XUMUYECKYI0 HHGOpPMAIUIO, MOJYyYEHHYI0 M3 JIPYTrHX
HUCTOYHHKOB,
* MOJICJTMPOBATh CTPOCHHE aTOMOB JJIEMEHTOB IIEPBOTO — TPETHETO MEPHOJIOB (B paMKaxX H3yICHHBIX
noJioxenuii reopun  D. Pesepdopna), ctpoeHne npoCcTEHIINX MOJIEKYIL.

2. B yennocmno-opuenmayuonnoti cgpepe:
aHAIM3UPOBAaTh M OIGHWBATh TMIOCJICACTBUS [UISI OKpYXKAlomed Ccpenbl OBITOBOM W
MIPOM3BOJICTBEHHOH JCSATEIHHOCTH YEJIOBEKA, CBA3AHHON C TepepadOTKOMN BEIIECTB.

3. B mpyoosoti chepe:
* IIPOBOJIUTh XUMHUECKUI IKCIIEPUMEHT.

4. B chepe bezonacnocmu cuznedesmenbHOCIU:
OKa3bIBaTh IEPBYIO IMOMOIL IPHU OTPABICHHSAX, OXKOTaX M JPYrUX TpaBMaX, CBS3aHHBIX
BEIIECTBAMU M JTA00OPATOPHBIM 000PYIOBaHUEM.

OIMCHIBATH CBOMCTBA TBEPIBIX, KUIKHX, Ia3000pa3HBIX BEIIECTB, BBIACIAS UX CYINICCTBEHHBIC
MPU3HAKH;

* XapaKTepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHHUIO U CBOWMCTBAM, YCTAHABJIMBATH NMPHUYUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY TAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

* PacKpBIBaTh CMBICJ OCHOBHBIX XHMHUYECKUX IMOHSITHHA «aTOM», «MOJIEKYJIa», «XHUMUYCCKHUU
AIIEMEHT», KIPOCTOE BEUIECTBOY, «CII0KHOE BELIECTBOY, «BaJICHTHOCTBY, UCTIOJIb3YS 3HAKOBYIO CHCTEMY
XUMUW;

* U300pa)kaTh COCTAaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYT U CYIIHOCTb
XMUMHUYECKUX PEaKIUi ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHU;

* BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, a TAKKE MACCOBYIO
JIOJTIF0 XMMHYECKOTO 3JIEMEHTA B COSAMHEHUSAX JIISl OLIEHKU X MPAKTUYECKOW 3HAYMMOCTH;

* CpPaBHUBATH 110 COCTAaBY OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUIBI U OCHOBAHMSI 10 CBOWCTBAM, KUCJIOTHI U COJIM TIO COCTaBY;

* MI0JIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKON TIOCYIOH;

* IPOBOJIUTh HECIIOKHBIE XUMHUYECKHE OIBITHI M HAONIOACHHUS 32 H3MEHEHHUSMH CBOWCTB
BEII[ECTB B MpoIlecce UX MPEeBpaIeHUI; COOM0aTh MpaBUiia TEXHHUKU 0€30MacCHOCTH MPH MPOBEICHUN
HaOIIOJICHUH U OTBITOB;
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* pa3yinyaTh IKCIEPUMEHTAIBHO KHUCJIOTHI U LIENOYH, TMOJB3YSICh MHAMKATOPAMH; OCO3HABATh
HE0OX0IUMOCTh COOIIOICHHSI Mep 0€30MacCHOCTH TP OOPAIICHUH C KUCIOTaMH U MIEIOYaMHU.

* PacKphIBaTh CMBICH neproandeckoro 3akona . M. Menneneesa;

* OMMCBHIBATh U XapPaKTEPHU30BaTh TAONMHUHYIO (POpMY MEPHOIUYECKONW CHUCTEMBI XUMHYECKHX
3JIEMEHTOB;

* XapaKTEepPU30BaTh COCTAB ATOMHBIX SJIEP U paCIpeesICHUE YUCia JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX JIEMEHTOB MAJIbIX TIEPHOJIOB MEPUOINICCKON CUCTEMBI, & TAKXKE Kaaus U
KaJIBITHUS;

* pa3nMyYaTh BHUIBI XUMHUYECKOH CBS3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HEMOJIAPHYIO U METATHYECKYIO;

* M300paXKaTh IEKTPOHHO-UOHHBIC (OPMYJIBI BEIIESCTB, OOPA30BAaHHBIX XUMUYCCKHUMH CBSI3SIMH
pa3HoOro BU/A;

* BBISIBIIATh 3aBUCUMOCTH CBOWCTB BEHIECTB OT CTPOCHHUS HMX KPUCTALTUYCCKHX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX, METAJTHYCCKUX;

* XapaKTepU30BaTh XUMHUYICCKHIE IEMEHTHI U UX COCIUHEHUS Ha OCHOBE TOJIOKEHUS 3JIEMEHTOB
B MEPUOJNIECKOMN CHCTEME U 0COOCHHOCTEN CTPOCHUSI X aTOMOB;

* XapaKTEepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYCHHE TNEPUOJUYECKOTO 3aKOHA W
MEPUOANYECKON CUCTEMBbI XUMUYecKuX anemMeHToB [[. M. MenpaeneeBa; * OOBACHITh CYyTh XHMHUYECKUX
MIPOIIECCOB M UX MPUHITUITHAIBHOE OTJIMYHE OT (PU3NICCKHUX;

* Ha3bIBATh MTPU3HAKU U YCIIOBHUS NMPOTEKAHUS XUMHUCCKUX PEaKITU;

* YCTaHABIIMBAThH NMPUHAICKHOCTh XUMUYECKOW PEAKITUH K OTPEACIEHHOMY THITY TIO OJTHOMY U3
KJIAaCCU(PUKAITMOHHBIX MPU3HAKOB: 1) M0 YHCITY U COCTAaBY UCXOIHBIX BEIISCTB U MPOJYKTOB PEAKITUU
(peakuu coeqMHEHUS, PA3JI0KEHHUS, 3aMelIeHUs] U oOMeHa); 2) MO BBIJACICHUIO WM TIOTJIOMIEHUIO
TEIUIOTHl (peakUuu SK30TEPMHUYECKHE U SHAOTEPMHUYECKHE); 3) M0 M3MEHEHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB (PEaKIIMH OKUCIMTEIILHO-BOCCTAHOBUTEIBHBIE); 4) IO 0OpPaTUMOCTH TpoIiecca
(peakiuu oOpaTUMBIE U HEOOPATHMBIE);

* COCTABJISITh YPAaBHEHHUS AIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, IIeJI0Yeil, Coeii; MOJHbIe U
COKpAaIIEHHbIE MOHHBIE ypaBHEHHS peakiuii oOMeHa; ypaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peaKIuii;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakuuil 1o ¢opMmynam/Ha3BaHUAM HUCXOJHBIX
BEIIECTB; ONPEAETATh NCXOAHbIE BellecTBa Mo (opMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

* COCTaBJISITh ypPaBHEHHUS pEaKiui, COOTBETCTBYIOIIMX IOCIEIO0BATEIBHOCTH («IEHOUYKE»)
MpeBpaLEHUI HEOPTraHNYECKUX BEIIECTB Pa3IMYHbIX KIacCOB;

* BBIABIIATh B TMPOLIECCE OSKCIEPUMEHTA MPHU3HAKU, CBHUAETEIbCTBYIONIME O MPOTEKAHUH
XUMHUYECKON PeaKiuH;

* IPUTOTOBIIATH PACTBOPHI C OINPeIeIEHHON MacCOBOH /10JIel pacCTBOPEHHOTO BEIIECTBA;

* OIIPENIENSTh XapaKTep Cpebl BOTHBIX PACTBOPOB KUCIOT M LIEIOYEH M0 U3MEHEHHIO OKPACKU
WHMKATOPOB;

* IPOBOJUTh KAUYECTBEHHBIE PEAKIMH, MOJITBEP)KIAIONINE HAIMYUMe B BOJHBIX pacTBOpax
BEIIECTB OTACIbHBIX HOHOB

* ONpeNeNsTh MPUHAUICKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJLIbI, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJISAITH (POPMYIIBI BEIIECTB MO X HA3BAHUSM;

* OMIpENIeNSITh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS JIEMEHTOB B BEIIIECTBAX;

* COCTaBJISAITh POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH M0 BAJICHTHOCTSIM M CTETICHSM OKHUCIICHHUS
JJIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOJHIIE PacTBOPUMOCTH KHCJIOT, OCHOBAaHHHA U
COJIeH;

* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs (U3MUECKUX M XUMHUYECKUX CBOMCTB TMPOCTHIX
BEIIECTB (METAJUIOB U HEMETAIJIOB) U UX BBICHIUX OKCHAOB, 0Opa30BaHHBIX DJIEMEHTAMH BTOPOTO U
TPETHETO MEPUOOB;

* Ha3pIBaTh OOIIME XUMHYECKHWE CBOWMCTBA, XapaKTEpHbIE UIsI TPYIH OKCHUIOB: KHUCIOTHBIX,
OCHOBHEIX;
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* Ha3pIBaTh OOINME XUMHUYECKHE CBOWCTBA, XapaKTEepHBbIC [UISI KaXIOrO0 W3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKLMM, MOATBEPKAAOIMX XMMUYECKHE CBOWCTBA HEOPraHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHHUI M COJICH;

* ONPEJCNATh  BELIECTBO-OKUCIUTENb W  BEIECTBO-BOCCTAHOBUTEIb B  OKHCIUTEIHHO-
BOCCTAHOBUTCIIBHBIX peaKHI/ISIX;

* COCTaBJISITh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIM OanaHc (Il W3YYEHHBIX PEaKIHid) 110
Hpe[[JIO)KCHHI)IM cxemMmam peaKuHﬁ;

® HpOBO[[I/ITI) Ha60paT0pHI)I€ OIIBITHI, HOI[TBCp)KI[aIOHII/IG XUMHUYCCKUEC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEIECTB;

Ilpeomemuvimu pesyromamamu uzyueHus npeomema «Xumus» 6 9 Kiacce aenaOmcs
ceoyroujue ymenus:

1. B nosnasamenwvnou cghepe:

JaBaTh OMNpPEACNICHUS HM3YYEHHBIX TMOHSITHH: BEMIECTBO (XMMHYECKUN 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpUCTAJUIMUECKas peIIeTKa, BEIIECTBO, IMPOCThIE W CIIOKHBIE BEIECTBA, XUMHUYECKas
¢dbopMyna, OTHOCHUTEIbHAasi aTOMHAas Macca, OTHOCHTENbHAs MOJIEKYJsIpHas Macca, BaJeHTHOCTD,
OKCH[IbI, KHCIOTHI, OCHOBAHWUS, coiid, aM(OTepHOCTh, HWHIUKATOP, TMEPHOJUYECKAN 3aKOH,
nepuoAnYecKas CHCTeMa, Tepuoauyeckas TabnmuIa, W30TOMbl, XUMHUYECKas CBsI3b, DJIEKTPO-
OTPUIIATEIILHOCTh, CTETICHb OKUCIICHUS, DJICKTPOJIUT); XUMUYECKasl peakius (XUMHUYECKOe YpaBHEHHE,
TreHeTUYeCKasi CBS3b, OKHCIIEHHE, BOCCTAHOBIIEHUE, JJIEKTPOJIUTHUYECKAs JAUCCOIMALMS, CKOPOCTb

XUMUYECKON peaxkuun);
ONKCHIBATh JIEMOHCTPAIIIOHHBIE M CAMOCTOSITEIbHO IPOBEIEHHBIE AKCIEPHUMEHTHI, HCIONb3Yys IS
3TOTO €CTECTBEHHBIN (pycckuid, POJHOM) SI3BIK u SI3BIK XUMHUH;
OMUCHIBATh U Pa3nyaTh U3yYEHHBIE KJIAcChl HEOPraHMYECKUX COCAMHEHHUMH, MPOCThIE U CIIOXKHbBIE
BEIIECTBA, XUMHYECKHE peaxkuuu;
: KJIacCU(PHUIIPOBAThH U3y4YEHHBIE 00BEKThI u SIBJICHUS;
HaOM0aTh JIEMOHCTPUPYEMbIE M CAaMOCTOSITENIbHO MPOBOJUMBIE OMBITHI, XHUMHUYECKUE PEaKIIHH,
MPOTEKAOIIHE B pupoie u B ObITY;

JieNiaTh BBIBOJBI M YMO3AKIIOUEHHUs W3 HAOIIOACHMI, M3Y4EHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 aHAJIOTMH CO CBOWCTBAMU H3YYEHHBIX;
CTPYKTYPHUpPOBaTh M3YYECHHBI MaTepual U XUMUYECKYI0 HHGOpPMALHUIO, MOJYYEHHYIO M3 IPYTHX
HCTOYHUKOB;
* MOJIEJIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB IEPBOT0 — TPETHETO MEPUOJIOB (B paMKax M3yUEHHBIX
noJiokeHui Teopun  D. Pesepdopna), ctpoeHne NpoCcTEeHITMX MOJIEKYIL.

2. B yennocmuo-opuenmayuontoli cgepe:
aHAJIM3UPOBaTh W OLEHUBATh IMOCIEJACTBUS [UIA OKpYXKawIled cpeapl OBITOBOH H
MIPOU3BOJICTBEHHON JESATEIbHOCTH YelIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti cghepe:
* TIPOBOJIUTH XUMUYECKUI IKCTIEPUMEHT.

4. B cgpepe bezonachocmu sHcusHeOesmenrbHOCmL:

OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABJICHUSAX, OXKOrax M JPYrUX TpaBMax, CBS3aHHBIX C
BEIIECTBaMU U J1a00PaTOPHBIM 000PYIOBAHUEM.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC (70 YACOB)

Ha3zeanue ‘ Tema ypoka ‘ OcHogHble 6udbl deamenpHocmu ‘ Hcnonvzosanue
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pazoena ooyuarowguxcs 0bopyoosanus
uenmpa «Touka
Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | Ciymanue oObSICHEHUN YUUTEIS.
Bewecmaa. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OO0OBbsicHeHrEe HAOIIOJACMBIX SIBJICHUH.
2.Ilpespawenus
pespay PaboTa ¢ pa3gaTouyHbIM MaTepUaIoM.
eeuiecms. Ponv N
Craymanue oObSICHEHUH yIUTEIS.
XUMUU 8 IHCUSHU
CaMocrosTenpHast padoTa ¢ y9eOHUKOM.
yenoseKd.
3. Kpamxuii ouepx | Ciymanue oObSICHEHUIN yUUTETIS.
ucmopuu passumus | CaMocToaTeNbHas padoTa ¢ y4eOHHKOM.
XUMUU. OT6op U cpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHHKAM.
4.11CXD ][ 1. Crnymianve 00bsICHEHUM YUUTETIsI. JlaT4urK BBICOKOM
Menoeneesa. 3naxku | CamocTosiTenpHas padoTa ¢ yaeOHUKOM. TEMIIEpaTypHI,
XUMUYECKUX Pabota ¢ Ta0bmuieit Menneneesna. JlaTumk
971eMEeHMO8. Paborta ¢ kapToukamu. TEeMITepaTypbl
TJTATUHOBBIN
5. Xumuueckue
Ananmuz Gopmyi.
Gopmynwi.
OmuocumenvHas Pemenne TeKCTOBBIX KOJTHUESCTBEHHBIX U
aAmomMHas u Ka4€CTBCHHBIX 3a/1a4.
MONCKYNAPHASL Crnymranue 0ObsSICHEHUI YUUTETIS.
maccenl. Paborta B mapax.
PaboTa B rpynmax.
Amomul 1. OcHognvie Jatuuk
PaGora ¢ pa3gatouyHbIM MaTepHaioM. .
XUMUYECKUX | CBEOeHUs. O o BBICOKOM
Crnymanue 0ObsICHEHUI yIUTEIs.
INIEMEHM 08 CMpOEeHUU amomos. TEMIIepPaTypHlI,
CaMmocTrosTenbHas paboTa ¢ yaeOHUKOM.
(8w) Hszomoni. JlaTuuk
TEeMIIepaTypbl
TJIATUHOBBIN

2. CmpoeHnue
91EeKMPOHHBIX
000/104eK amomos.
Hsmenenue uucia
9/1eKMPOHO8 HA
BIY.

Crnymanue oObSICHEHHH YUIUTETIA.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Pabota ¢ Ta0inuueit Menaeneesa.
PaGora ¢ kapToukamu.

Pabota B mapax.

PaGota B rpynnax.

3. Hounas cease.

Caymanue 0ObSICHEHUH yauTes.
Pemienne noctaBneHHbIX 3ajay.
Pabora ¢ yueOHUKOM.

Pabora B mapax.

Pabora B rpynmnax.

4,
Bzaumooeticmeue
amomos
2/1eMeHmMOoG-
HeMemaios
Medncdy coOoll.

Caymanue oObSICHEHUH yauTes.
PaGora ¢ Tabnuneit Menneneesa.
Pemenue 3agau.
Pabora B mapax.
Pabota y mockwu.
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5. Kosanenmnas
XUMUYECKASL CBA3b.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAS C8AA3b.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObSICHEHUH yIUTEIS.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayusi
BHAHUUL .

PaboTa B mapax.

Pabora B rpynnax.

Pemenue 3apau.

IIpoBepka noay4yeHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBLHOM padoTe.

8. Konmponvnas

Pemienne 3aganuit KOHTPOJIBHOM pabOTHI.

paboma Ne I
11 1. Ilpocmuie aTYUK BBICOKOM
pocmble ; P Pabota ¢ pa3garovYHBEIM MaTepHAIOM. A
eewjecmea — N TeEMIIEPATYPBI
sewecmea ( W Cnymanue 0ObsICHEHUI yUUTEs. PaTypel,
y) Memanivl u Jatuuk
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
HeMemaibl. TEeMITepaTypbl
Amnanus onnooK. o
Ananus N IUIATHUHOBBIN —
. AHanu3 KOHTPOJIBHOM pabOTHI.
KOHMPOIbHOU HU3MepeHue
p Pabora Hazx ommOkamu.
abombl. TEMIIEPATYPBI
P Pemenne 3amau. patyp
MEPEX0JI0B
AJUTOTPOTIHBIX

MoaupuKaIy i
CEepBI; U3MEPCHHE
TEeMITepPaTypbl
IJIABJIEHUS
BEIIIECTB.

2. Konuuecmeo
seujecmaa.

Anamuz Gopmyi.

Pemienue TeKCTOBBIX KOJTHUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bsICHCHUH YUUTEIIS.

3. Pewenue 3a0ay .

Ananus Gopmyi.

Penienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue 00bsICHEHUH yUuTesl.

4. Monspuowiii
0bvem 2a3086.

Ananuz ¢popmyi.

Penienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 00bSICHEHUH yIUTEsL.

5. Pewenue 3a0au.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJITMUECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 00bSICHEHUH yIUTesL.

6. Oboowenue u

Pabora B mapax.

cucmemamuszayusi | PaboTa B rpynmnax.
3HAHUIL NO 21aee Pemenune 3anau.
«IIpocmoie [IpoBepka noy4eHHBIX 3HaHUH.
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gewjecmear. IToaroToBKa K KOHTPOJBHOHN paboTe.
7. Konmponvnas Pemenue 3agannii KOHTPOJIBHOM pabOTHI.
paboma Ne 2.
Coeounenun | 1. Cmenenn Caymanue 0ObSICHEHUH yIUTEIS.
xumuueckux | okucienus. Ananuz | CamocTosiTenbHas paboTa ¢ yaeOHHKOM.
I1eMEHM 08 KOHMPONbHOU Pabota c Tabnuneit Menaeneena.
(15 u). pabomei. Pabora ¢ kapToukamu.

2. Baorcneniuue
KAaccvl OUHAPHBIX
COeOUHeHUll .

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Craymanue oObSICHEHUH yIUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

3. Ocnosanus. P Hatuuk pH
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
Cnymanue 0ObSICHEHUI yUUTEs.
CamocTosiTenpHas paboTa ¢ yueOHUKOM.
4. Obobwenue u Pabora ¢ pa3garouyHbIM MaTepHaioM.
cucmemamuszayus. | Pemienue 3anad.
SHAHUIL. 3akperieHne 3HaHu| 10 TeMe.
5. Kucnomul. Cnymanue 0ObsICHEHUI yUUTes. Hatuuk pH
CamocTtosTenpHas padoTa ¢ yaeOHUKOM.
OT100p U cpaBHEHHE MaTepHaa 1o
HECKOJIbKAM HCTOYHUKAM.
6. Obobwenue u PaboTa ¢ pa3gaTouHbIM MaTepuaIoM.
cucmemamu3zayus | Penienue 3anad.
SHAHUII. 3akperuieHHe 3HaHUM 110 TEME.
7. Conu. Crnymanue 0ObsSICHEHUI YUUTETIS. Hatuuk pH

CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OT160p U cpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHHUKAM.

8. Obobwenue u

Paborta ¢ pa3gaTouHBIM MaTepHUaIoM.

cucmemamu3zayus | Pemienue 3anad.
3HAHUII. 3akperuieHre 3HaHUM 110 TEME.
9. ObobWernue u PaboTa ¢ pa3gaToyHbIM MaTepruaIoM.
cucmemamu3zayus | Pemienue 3anad.
3HaHULl 00 3akperuieHre 3HaHUM 10 TEME.
OCHOBHbBIX KIACCAX
Heop2aHu4eckux
sewecms.
10.

PaGota ¢ pa3gato4HbIM MaTepHaIoM.
Kpucmannuueckue .

Cnymanue oObsICHeHUI yIUTeIs.
peutemxu.

CamocrosTensHas pa60Ta C y‘{C6HI/IKOM.

12. Qucmuie

eewecmea u cmecu.

Caymanue oObsSCHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT100p U cpaBHEHHE MaTepUaa o
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemnas 0o
KOMNOHEHMO8
cmecu.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Craymanue 00bSICHEHUH yIUTeIIsl.

14. Pacuemeui,
C653aHHblE C

Ananusz popmyi.
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NOHAMUEM «O0JISY.

Penrenne TEKCTOBBIX KOJTMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1au.
Caymanue 00bSICHEHUH yIUTEIS.

15. Konmponvuas
paboma Ne 3.

Peuienue 3aganuit KOHTPOJIBHOM pabOTHL.

H3zmenenusn 1. Quzuueckue
’ Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
RPOUCX00AWU | SIGTIEHUS 8 XUMUU. .
Craymanue oObSICHEHUH yIUTEIS.
ec Ananuz
. CamocrositenpHas paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMpObHOU
(12 u). pabomei.
2. Xumuueckue Cnymanue 0ObsICHEHUI yUUTEs.
peaxkyuu. CamocTtosTenbHas padoTa ¢ y4eOHUKOM.

OT6op U cpaBHEHHE MaTepuaa 1o
HECKOJIBKUM UCTOYHHUKAM.

3. Xumuueckue
VPABHEHUsI.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Ot6op 1 cpaBHEHHE MaTepraa 1o
HECKOJIbKUM UCTOYHHKAaM.

4. Pacuemwt no
XUMUYECKUM
VPABHEHUSIM.

Anamuz Gopmyi.

Pemienne TEKCTOBBIX KOJTMYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymianue 00bsICHEHUM YUUTETIS.

5. Pacuemuwt no

Anamus Gopmyi.

XUMUUECKUM
VYPABHEHUAM. Pemenne TeKCTOBBIX KOJTHUESCTBEHHBIX U
Ka4eCTBEHHBIX 3a/au.
Crnymanue 00bsICHEHUH YUUTETIS.
6. Peaxyuu
Paborta ¢ pa3gaTouHbIM MaTepUaIoM.
DPaznodicenus. .
Craymanue 0ObICHEHUH yauTesl.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxuyuu
Paborta ¢ pa3gaTouyHbIM MaTepUaIoM.
coeOUHeHUsl. .
Caymanue 0ObICHEHUH yauTesl.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu Caymanue oObSICHEHUH yauTes.
3ameujerusl. CamocrostenbHas paboTa ¢ yueOHUKOM.
OT100p U cpaBHEHHE MaTepUaa 1o
HECKOJIbKUM MCTOYHHUKAM.
9. Peaxyuu Caymanue oObSICHEHUH yauTes.
obmena. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT100p U cpaBHEHHE MaTepUaa o
HECKOJIbKUM MCTOYHHKAM.
10. Tunw
Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
XUMUYECKUX

peakyuii Ha
npumepe ceoicme
8000l

Caymanue oObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ y4UeOHUKOM.

11. Obobwenue
3HAHUL NO meme

Pabora B mapax.
Pabora B rpynmnax.
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«H3menenus,
npoucxooawue ¢

Pemenue 3apau.
[IpoBepka noay4yeHHbIX 3HAHUU.

geujecmeamuy. IToaroToBKa K KOHTPOJBHOHN paboTe.
12. Koumponvnas | Pelienue 3ajaHuil KOHTPOJIbHON paOOTHI.
paboma Ne 4.
IlIpocmeii 1. Ilpakmuueckas
pocmeuniue 6p Yol Habmoienue 3a JeMOHCTPAUSAMA YIUTEIIS.
aboma Nel. .
onepauuu ¢ 1;7 OObsicHEHNE HAOIIOAACMbBIX SIBJICHUIM.
uembl
éetyecmedmu P [TocTaHOBKa ONIBITOB /ISl AEMOHCTPALIUN
(Xumuueckuu | obpawenus ¢ KIacCy
KMuK 1abopamopHbim ' .
npaKmuKym) pamop BrImosTHeHUE TIPaKTHYECKOW pabOTHI.
(5 u). 0b60pydosanuem.
2. Ilpakmuueckas JlaTunk
HabGmnronenue 3a 1eMoOHCTpaIusiMu yIuTeIIsl.
paboma Ne2 . . TeMIIepaTypbl
OObscHeHNE HAOIIOTaeMBbIX SIBJICHHM. -
Habniooenue 3a IUIATUHOBBIN

2opauel ceedoll.

[TocTaHOBKA OIBITOB JJIs IEMOHCTPALIMH
KJIaccy.
BrinosnHeHue npakTuyeckoi paboThl.

3. llpakmuueckas
paboma Ne3 .
AHnanuz nouswst u
8000l.

Hab6mronenue 3a neMOHCTpaIMsIMUA YIUTETIS.

OObscHeHne HaOII0JaeMbIX SBJICHUH.
[TocTaHOBKA OIBITOB /ISl JEMOHCTPALINA
KJIacey.

Brinonnenue npakTuyeckoi paboThl.

JlaTauk BBICOKOM
TEeMIIepaTypHl,
Jatuuk
TEeMITepaTyphl
MJIATUHOBBIA —
U3MEpPEeHUE
TEMIIEPATyp bl B
mporiecce
00yueHUs
npuemMam
BBIITAPUBAHUS
BO/IbI U3 00pa3IoB
nouBbl. JlaTunk pH
— pH — u3mepenue
BOJIOPOJHOTO
MOKa3aTes
BBITSKKM pacTBOpa
MTOYBBI

4. IIpaxmuueckas
paboma Ne4 .
Ipuznaxu
XUMUYECKUX
peaxyuti.

Habmtonenue 3a JeMOHCTpaLUAMU YIUTEIS.

O0bsaAcHeHNEe HAOIIOMAEMBIX SIBJICHUHN.
[TocTaHOBKa ONBITOB JJIs JEMOHCTPALIMN
KJaccy.

BelnosiHeHHE IPAKTHYECKON paOOTHI.

JlaTuuk BBICOKOM
TEeMIIepaTyphl,
JlaTunk
TEMIIepaTypbl
IUIATHHOBBIH,
Hatuuk pH —
MPU3HAKU peakuui
110 U3MEHEHUIO
cpenpl (peaxius
HeWTpanu3al umn)

5. Ilpakmuueckas DJEKTPOHHBIE
Habmonenue 3a JeMOHCTpaLUAMU YIUTES.

paboma Nes. . BEChI, HA0Op
O0bsaAcHeHNE HAOIIOMAEMBIX SIBJICHUH.

IIpucomosnenue nabopatopuu ' MA
[TocTaHOBKa ONBITOB AJISi AEMOHCTpPALIUU

pacmeopa caxapa u
KJIaccy.

pacuem e2o B .

‘ BITIOJTHEHHUE MPAKTUIECKON PabOTHI.
Maccosou 0o 8
pacmeope.
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Pacmeopenue.
Pacmeoppl.
Peakuyuu
UOHHO20
oomena.
Okucnumensvhn
o0-
eéoccmanogum
ebHble
peaxyuu(1l

4)

1. Pacmeopenue.
Pacmeopumocms
seulecmas 6 sooe.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrositenbHas paboTa ¢ y4ueOHUKOM.

2. 3J]C. OcHosHble
nonooicernus TOI

PaboTa ¢ pa3naTouHBIM MaTepHAaIOM.
Cnymanue 0ObSICHEHUI yUUTEs.
CamocTosiTenpHas padoTa ¢ ydeOHUKOM.

3. Honnvle
VPABHEHUs.

Ananuz Gopmyi.

Pemienne TeKCTOBBIX KOJTHMUYECTBEHHBIX U
KauyeCTBEHHBIX 3a/a4.
Caymanue 0ObsICHEHUH YUUTelsl.

4.. Kucnomut, ux
Kraccuguxayus u
ceoticmaa.

PaboTa ¢ pa3maTouHBIM MaTepHaIoOM.
Crnymanue 0ObsICHEHUH yUUTEs.
CamocTosiTenpHas paboTa ¢ yaeOHUKOM.

5. Ocnosanus, ux
Kraccuguxayus u
ceoticmaa.

PaGora ¢ pa3gatouHbIM MaTepHaioM.
Crnymranue 0ObsSICHEHUH YUIUTETIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. Oxcuowl, ux
Kraccuguxayus u

Crnymanue oObsICHEHUH YIUTETIs.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.

ceolcmaa. OT6op U cpaBHEHHE MaTepHuaa 1o
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux Crnymranue 00bICHEHUH YUUTEIIS.

Kiaccughuxayus u CaMmocTrosTenpHas padoTa ¢ yaeOHUKOM.

ceoticmaa. OT160p ¥ cpaBHEHHE MaTepHaa 1o

HECKOJBKHM HUCTOYHHKAM.

8. I'enemuyeckas
CB513b MeAHCOY

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yauTes.

Kaaccamu
CamocrostenbHas paboTa ¢ yueOHUKOM.

gewecms.

9. Okucnaumenvro- | Ciayianue 0ObSICHEHUH yIUTes.

goccmanosumenvr | CamocTosiTenbHas paboTa ¢ yueOHUKOM.

vle peakyuu. OT100p U cpaBHEHHE MaTepUaa 1o

HCCKOJBbKHM HUCTOYHHUKAM.

10. Obobwenue u
cucmemamusayus
3HAHULU NO meme «
Pacmeopenue.
Pacmeopur.
Peaxyuu uonnozo

obmena. OBPy.

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3anau.

[IpoBepka nosay4yeHHbIX 3HAHUU.
[ToaroToBka Kk KOHTPOIBHOM pabdoTe.

JlaT4YnK BBICOKOM
TEeMIIepaTyphl,
Jlatauk
TEeMIIepaTyphl
IJIATUHOBBIN — MO
TOPEHUIO CKa3aHO
BbIlIE, JlaTunk pH
— MIPU U3Y4YCHUH
KHUCJIOT U
OCHOBaHUH (cpena
pacTBopa).
Jatuuk
AIEKTPOIPOB
OJHOCTH -
W3y4YCHHUE
MIPOBOJIUMOCTH
pacTBOpPOB

11. Konmponvhasn
paboma Ne 5

Pemienue 3a1anuii KOHTPOJILHON PAOOTHI.
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icm 1. Ilpakxmuuecxas
Ceoiicmea 6p No 6 Habmoienue 3a JeMOHCTPALUSIMU YIUTEIIS.
Km m aboma Ne 6. .
drekmponuno pH O0bsACHEHNE HAOTIONAEMBIX SIBICHUHN.
OHHblEe PeaKyuu.
6 . peary [TocTaHOBKa ONIBITOB /ISl AEMOHCTPALIUN
(xumuueckui Ktacey
NPAKMUK ) .
paKmuKym) BerImiosTHeHUE TIPaKTHYECKOW pabOTHI.
(44
2. Ilpakmuueckasn aT4YHK
P HabGmnronenue 3a neMoHCTpanusiMy yUIuTEIIsl. A
paboma Ne 7. . TEeMIIepaTyphI
OO0bscHeHNE HAOIIONAEMBIX SIBJICHUH. .
Yenosus TJIATUHOBBIN
[TocTaHOBKa ONIBITOB /ISl AEMOHCTPAIIUN
NpoOmeKanust KIaccy
XUMUYECKUX ' .
. BrImosTHeHUE TIPAKTHYECKOW pabOTHI.
peaxryuii mexicoy
pacmeopamu
NEKMPOIUMOE 00
KOHYA.
3. Ilpakmuueckas Haruuk pH
5 No 8 HaGmnronenue 3a neMOHCTpaIusiMu yauTeIIsl.
aboma Ne 8. .
lé . OO0bsicHeHre HAOTIOAaeMBIX SIBIICHUM.
soliCMEa KUCiom
> | TlocTaHOBKA OIBITOB TS IEMOHCTPAIIHH
OKCUO08,
. . | K;maccy.
OCHOBAHULL U conlel. .
BrITioTHeHHE IPAKTHYECKOW pabOTHI.
4. Ilpakmuueckas
6p Mo O HabGmronenue 3a neMOHCTpaIusiMy YIuTEIIsI.
aboma Ne 9. .
1;) OO0bsicHeHrEe HAOMIOAaeMBbIX SIBIICHUM.
euienue
[TocTaHnoBKa OMBITOB AJIS1 AEMOHCTPALIUU
9KCNEPUMEHMANIbH KIIACCY
bIX 3a0a4. i .
BrinonHenue npaktuyeckoil paboThl.
3akniouenue | 1.0606wenue u PaboTa B mapax.
(4 4) cucmemamusayus PaboTa B rpynmax.
SHAHUU No Pewrenne 3anau.

VUEOHUKY XUMUU 3a
8 knacc.

[IpoBepka Mmoay4yeHHbIX 3HAHUH.
[ToaroToBka Kk KOHTPOJILHOM padoTe.

2.0600wenue u
cucmemamusayus
3HAHULL NO
VUEOHUKY XUMUU 3a
8 xknacc.

PaboTa B mapax.

PaboTa B rpynmnax.

Pemmenne 3amau.

[IpoBepka Mmoay4yeHHbIX 3HAHUH.
IToaroroBka K KOHTPOJBLHOM paboTe.

3. Umocosas

Pemenue 3aganuii KOHTPOJIBHON pabOTHI.

KOHMPOIbHAS
paboma no xumuu

3a 8 Knacc.

4. Ananuz AnHanuz oumook.
KOHMPOTILHOU AHanmu3 KOHTPOJIBHOM paboTHI.

pabomsi. Paboma
HAO0 owubKamu.

PabGora Hazx ommOkamu.
Pemenue 3amau.
Crnymanne 0ObsICHeHUI yIUTelsl.
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9 KJIACC (68 YACOB)

Haszeanue Tema ypoka. OcHoenbvie euowl oeamenvnocmu | Hcnonv3oeanue
pa3zoena, 00yuarouwuxcsa wKoJivl 00opyoosanus
Koniuuecmeo uenmpa «Touka
uacoe Pocmay

Oowan 1. Xapakxmepucmuxa Cnymanue 0ObSICHCHHIA yIUTEIIS.

xapakmepucmu | XUuMU4€CKo20o a1emenma CamocrosTeapHas pa60Ta C

Ka XUMU4eCcKux
1emenmos (4

u).

HA OCHOBAHUU €20
NOJIOJMHCEHUS 8
Ilepuoouueckoti
cucmeme J[. U.
Memnoeneesa.

y4eOHUKOM.
Pabota c Tabnuneit Menneneena.
Pabora ¢ kapToukamu.

2. Xapaxkmepucmuxa
XUMUYECKO20 dNleMeHmda
HA OCHOBAHUU €20
NOJIOJHCEHUS 8
Ilepuoouueckoii
cucmeme /[. U.
Menoeneesa.

Cnymanue 0ObsICHEHUH yUUTEs.
CamocrosTenbHas padboTa ¢
Y4EOHUKOM.

Pabotra ¢ Tabmuieit Menneneena.
Pabota ¢ kapToukamu.

3. Xapaxmepucmuxa
XUMUYECKO20 dieMenma
no KUCJIOMHO-
OCHOBHBIM C80UCMBAM
00pasyemulx um
coeOuHeHul.

Cnymanue 0ObsICHEHUI yUUTes.
CamocrosTensHas paboTa ¢
y4eOHUKOM.

Pabota c Tabmuieit Menneneesna.
PaboTa ¢ kapToukamu.

4. Ilepuoouueckuti
3aKOH U
Ilepuoouuecxas
cucmema XUMu4eckux
anemenmos M. Y.
Menoeneesa.

Crnymanue 0ObsSICHEHUH YUUTETIS.
CamocrostenbHast paboTta ¢
y4eOHUKOM.

Pabota ¢ Tabinuieit Mennaeneesna.
PaGorta ¢ kapToukamu.

Memannwt (13
u)

1. Ilonoxcenue
Memainnos 8
Ilepuoouueckoii
cucmeme

J.U Menoeneesa u
CMpOEeHUe uUx amomos.

Crnymranue 0ObSICHEHUH YUUTEIIS.
CamocrosTenpHas paboTta ¢
Y4EOHUKOM.

Pabota ¢ Ta0binuueit Menaeneesna.
PaGora ¢ kapToukamu.

2. Xumuueckue
C8OUCMEA MEMALILO8.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObsICHEHUH yauTes.
CamocrosTenbHas paboTa ¢
y4eOHUKOM.

JlaTunk
TeMIepaTypbl
IJIATUHOBBIN

3. llonyuenue
memannos. Kopposus
Memainos.

Caymanue oObsICHEHUH yauTes.
CamocrosTenbHas paboTa ¢
y4EOHUKOM.

OT100p U cpaBHEHHE MaTepUaa o
HECKOJIbKUM MCTOYHHUKAM.
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4. [l]enounvle
Memainuol.

Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenbHas paboTa ¢
y4EOHUKOM.

Ot6op u cpaBHEHHE MaTepuaa Io
HECKOJIbKUM HCTOYHUKAM.

Jaruuk
TeMIepaTypbl
IJIATUHOBBIN

5. ll]enounsie
Memaiol.

Pewenue 3anau.
Pabora no xaproukam.
PemieHne XuMH4eCKUX ypaBHEHMIA.

6. Bepunnutl, macHutl u
WeNouHO3eMeNbHble
Memanol.

Paborta ¢ pa3gaToyHBIM MaTepUaIoM.
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTtenbHas padboTa ¢
Y4E€OHUKOM.

1. Bepunnuii, macHuil u
WenoYHo3eMenbHble
Memarvl.

Pewenne 3anau.
Pabora o xaproukam.
Pemrenne xuMu4uecKknx ypaBHEHMIA.

8. Anromunuil.

Paborta ¢ pa3gaTouyHBIM MaTepHUaIoM.
Cnymanue 0ObsICHEHUI yUUTesl.
CamocrosTenbHas padboTa ¢
Y4EOHUKOM.

9. Anromunuil.

Pemenue 3agauy.
PaboTa mo kapToukam.
Pemienne XuMH4eCKUX ypaBHEHUM.

10. Keneso.

Cnymranue 0ObsICHEHUH YUUTEIIS.
CamocrosTenbHas padboTa ¢
y4eOHUKOM.

OO0bscHeHNE HAOIIOIAEMBIX SIBJICHUI.

11. 3akpennenue u
cucmemamuzayusl
3HAHUL No 21ase nepeoul
«Memannvi».

PaboTa B mapax.

PaboTa B rpynmnax.

Pemenne 3amau.

[IpoBepka 1noay4yeHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBLHOM padoTe.

12. Konmponvhas

Penrenue 3ajannii KOHTPOIBHOU

paboma Nel paboTHL.

«Memannvi».

13. Ananus AnHanuz ommook.
KOHMPOAbHOU pabomul. | AHAIN3 KOHTPOJIBHOM pabOTHI.

PabGora Hazx ommbOkamu.
Pemenue 3amau.
Crnymmanne 0ObsICHeHUI yIUTels.
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Ceoiicmea
MEMaioe u ux

Ipakmuyeckasn paboma
Nel. Ocywecmenenue

Habnronenue 3a 1eMOHCTpaUsIMH
YUUTEIS.

JlaTuuk BBICOKOH
TeMIepaTyphbl,

COeOuHeHUil ) YenouKu XuMUeCcKux OGbsCHEHNE HABIONACMBIX SBJICHILL Hatunk TeMueparyp
(Xumuueckui npespaujeHu. IToCTAHOBKA OMILITOB /IS bl TUIATUHOBBIN —
npakmuxym)(3 JIEMOHCTDAITHH KITACCY. U3MepeHue
- BolinosHeHue npakTuyeckoi padboThl. TeMIICPaTypbI
Mepexo10B
QJUTOTPOITHBIX
MouduUKany i
Cepbl; U3MEpPEeHUE
TEeMIIepaTyphI
TIJIABJICHUS BEIECTB.
Hpaxmuueckas pagoma HaGmronenue 3a neMoHCTpausiMu
NQZ.VHOJzyquue L —
c60ticmea coeouHenu OO0bscHeHNE HAOIIOMAEMBIX SIBJICHUI.
MeManios. IlocTanoBKka ONBITOB LIS
JIEMOHCTpAINH KJIacCy.
BrinosHeHne npakTuyeckoi paboThl.
Hpaxmuueckas paboma HaGmronenue 3a teMoHCTpausIMu
Ne3. YUYUTEIIA.
IKcnepumenmansivie OO0bscHeHNE HAOIIOTAEMBIX SIBJICHUI.
3adauu no TlocTanoBKa ONEBITOB LIS
pacnosnasarnuio u JEMOHCTpAINH KJIACCy.
NOTYHEHUIO BELYECIE. Brimonnenue nmpakTuueckoi paboThI.
Hememannwt 1. Hememannei: amomor | Cinyiianue oObSICHEHUN yUUTEIs. JlaTuuk BBICOKOM
(26 u) u npocmoie geujecmsa. | CamocTosiTenpHas paboTta ¢ TEMIIEPaTypPHI,
Kucnopoo, o3om, y4eOHUKOM. JlaTunk
8030)X. OT60p ¥ cpaBHEHHE MaTepuaa 1o TEeMITepaTyphl
HECKOJIbKUM HCTOYHHUKAM. IJIATUHOBBIN —
U3MepeHue
TeMIIepaTypbl
MEepPEexo0I0B

QJJIOTPOITHBI X
MouduKaIy i
CepbI; U3MEPCHHE
TEeMIIepaTyphI
I[IJIABJIEHUS BEIIECTB.

2. Hememannoi.
Xumuueckue ceoticmea
HeMemanlos.

Pemenue 3amau.
PaboTa o kaproukam.
Penienne XuMuyecKUX ypaBHEHMII.

3. Xumuueckue
3/1eMEHMbL 8 KIeMKAX
JHCUBLIX OP2AHUZMOS.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢
y4EOHUKOM.

4. Booopoo.

Pemenue 3amau.
PaGota mo xaproukam.
Pemenne XxuMH4eCKUX ypaBHEHHUI.
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5. T'anocenwi.

Caymanue 0ObSICHEHUH yIUTEIS.
CamocrosTenpHas paboTta ¢
y4EOHUKOM.

OO0bscHeHUE HAOIIOIAEeMBIX SIBJICHUM.

6. Coeodunenus
2AJ102€H08.

Pewenue 3anau.
Pabora no xaproukam.
PemieHne XuMU4eCKUX ypaBHEHMIA.

7. Ilonyuenue
2a102€EH08.
Buonoauueckoe
3HAYeHue U NpUMeHeHue
2aN02EH08 U UX
coeOuHeHUl.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrositenpHas padoTa ¢
Y4EOHUKOM.

OT6op U cpaBHEHHE MaTepuaa 1o
HECKOJBKUM HUCTOYHHUKAM.

8. Kucnopoo.

Paborta ¢ pa3gaToyHBIM MaTepHUaIoM.
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTtenbHas paboTa ¢
Y4EOHUKOM.

JlaTuuk BBICOKOM
TEeMIIepaTypHI,
JlaTduk TeMiieparyp
Bl TNTATWHOBBINA —
W3MEpEeHHe
TEeMITepaTyphl
MepEX0/10B
AJUIOTPOITHBIX

Mo U (UKAIUN CEPBHI;
W3MEpEeHHe
TeMIepaTypbl
ILUIABJICHMS BEIICCTB.

9. Koumponvnas
paboma N2

Pemenue 3ananuii KOHTPOJIBHOM
paboTHI.

10. Cepa.

Crnymranue 0ObsICHEHUI YUUTEIIS.
CamocTtosrenbHas pabora ¢
y4eOHUKOM.

OO0bscHeHrE HAOIIOMAEMBIX SIBJICHUI.

JlaTumk BBICOKOM
TEMIIepaTyp I,
Jatauk
TEeMITepaTyphl
IUIATHHOBBIN —
U3MEpPEHHUE
TEeMITepaTyphl
MepeXo10B
AJUTOTPOITHBI X
MouduKaIny i
Cepbl; U3MEPEHUE
TEMIIEPATYp bl
ILIaBJICHHS BEIIECTB.

11. Coedunenus cepul.

Caymanue 00bSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢
y4EOHUKOM.

OT100p U cpaBHEHHE MaTepUaa o
HECKOJIbKUM MCTOYHHUKAM.

12. Cepnasa kucnoma.

Caymanue oObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢
y4EOHUKOM.

OO0bscHeHUE HAOIIOIAaEeMBIX SIBJICHUIL.

Harunk pH
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13. Azom.

Pewenue 3anau.
Pabora mo kapToukam.
PenieHre XuMH4YECKNX ypaBHEHUM.

14. Ammuax.

Caymanue 0ObSICHEHUH yIUTEINS.
CamocrosTenpHas paboTta ¢
Y4EOHUKOM.

OO0bscHEeHUE HAOIOIAeMBIX SIBJICHUI.

Haruuk pH

15. Conu ammonus.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrosTenpHas paboTta ¢
Y4EOHUKOM.

OO0bsicHEeHUE HAOIOIAEeMBIX SIBJICHUM.

16. Kucnopoouvie
COeOUuHeHUs1 azoma.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTrosTenpHas padoTta ¢
Y4EOHUKOM.

OT6op U cpaBHEHHE MaTepuaa 1o
HECKOJBKUM HUCTOYHHUKAM.

17. @ocgop u eco
COCOUHEHUSL.

Paborta ¢ pa3gaTouyHBIM MaTepHUaIoM.
Cnymanue 0ObsICHEHUH yUUTeNs.
CamocrosTenbHas padboTa ¢
y4EeOHUKOM.

Jatuuk
TeMIepaTypbl
IUIATHHOBEIN

18. @ocgop u eco

Pemenne 3amay.

CcoeOUHeHUsl. PaGora mo xaproukam.
Pemenne XxuMH4eCKUX ypaBHEHUI.
19. Yenepoo. Crnymanue 0ObsICHEHUH YUIUTETIS.

CamocrosTenbHas padboTa ¢
y4eOHUKOM.

OO0bsicHeHNE HAOIIOMAEMBIX SIBJICHUI.

20. Kucnopoonwie
COeOUHEHUs Yenepood.

Pemmenue 3amau.
PaGora o xaproukam.
Pemenne XxuMH4eCKUX ypaBHEHUM.

21. Kpemnuti u eco
CcOeOUHeHUS.

Crnymranue 0ObSICHEHUH YUUTEIIS.
CamocrosrenbHas pabora ¢
y4eOHUKOM.

OO0bscHeHre HAOIIOIAaEMBIX SIBJICHUI.

22. Cunuxamnas
NPOMBLULIEHHOCTD.

Caymanue oObsICHEHUH yauTes.
CamocrostenbHas paboTa ¢
Y4EOHUKOM.

OT100p U cpaBHEHHE MaTepUaa 1o
HECKOJIbKUM MCTOYHHUKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

PaboTa B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka nosaydyeHHbIX 3HAHUU.
IToaroToBka K KOHTPOILHOM paboTe.

24. Obobwarowuii ypok
no meme
«Hememannwvi».

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka noaydyeHHbIX 3HAHUU.
IToaroToBKa K KOHTPOILHOM paboTe.

25. Koumponvnas
paboma Ne 3.

Pewrenue 3agannii KOHTPOIBHOU
paboTHI.
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26. Ananusz
KOHMPObHOU pabombi.

Ananu3 omuooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
Pabora Hag ommbKamu.
Pewenue 3anau.

Caymanue 00bSICHEHUH yIUTEIS.

Ceoiicmea
HemMemanioe u
ux coeounenul

(3 u).

Ipaxmuueckas paboma
Ned.
DxcnepumenmanvHule
3a0aqu no meme
«Ilooepynna
KUCIOPOOay.

Habmtonenue 3a qeMoHCTpalusaMu
YUUTEIIS.

OO0bscHeHrE HAOIOIAEeMBIX SIBJICHUI.

ITocTanoBka ONBITOB LIS
JIEMOHCTpALUM KJaccy.
BrinosnHeHue npakTuyeckoil paboThl.

Ipaxmuueckas paboma
Nos.
DxcnepumenmanvHvle
3a0a4u no meme
«Ilooepynnvl azoma u
yenepooay.

HaGmronenue 3a neMoHCTpausiMu
YUUTEIS.

OO0bsicHEHNE HAOIIOAEMBIX SIBJICHHMIA.

IlocTanoBKka ONBITOB JUIA
JIEMOHCTpAIUM KJaccy.
Brinosnnenue npaktuyeckoil paboThl.

Ilpakmuueckas paboma
Ne6. Ilonyuenue,
cooupanue u
pacnosHasanue 2az3os.

HabGmronenue 3a teMoHCTpausIMu
YUUTEIS.

OO0BsCHEHNE HAOIIOHAEMBIX SIBJICHHMIA.

TlocTanoBKa ONEBITOB LIS
JEMOHCTpAIMH KJIACCy.
BrimonHenue nmpakTuueckoi paboThI.

DJIEKTPOHHBIE BECHI,
Habop mabopaTopun

Opzanuueckue
seuecmea (13

%)

1. I[Ipeomem
OP2AHUYECKOU XUMUU.

Crnymranue 0ObsICHEHUH YUUTETIS.
CamocrosTenbHas padboTa ¢
y4eOHUKOM.

OT160p 1 cpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHHKAM.

2. Ilpeoenvubie
Y271€8000P00bL.

Crnymranue 00bsICHEHUH YUUTEIIS.
CocraBieHne XUMHUYECKUX GOpMYII.
PaboTa B mapax.

Pabota y nmockwu.

3. Henpeoenvhuie
Y271e8000p00bL.

Crnymranue 00bsSICHEHUH YUUTEIIS.
CocraBienne XUMHUYECKUX GOpMYII.
PaboTa B mapax.

PaGota y nocku.

4. Cnupmeol.

Caymanue 0ObsICHEHUH yauTes.
CamocrostenbHas paboTa ¢
Y4EOHUKOM.

OT100p U cpaBHEHHE MaTepUaa o
HECKOJIbKUM MCTOUHHUKAM.

Jaruuk pH

5. Ilpeoenvhovie
OOHOOCHOGHDbLE
KapOOHOBbLE KUCLOMbL.

Caymanue oObSICHEHUH yauTes.
CocraBneHre XUMUYECKUX (popmyi.
Pabora B mapax.

Pabota y mocku.

Harunk pH

6. Cnoorcnvie 3¢upeoi.
Kupui.

Caymanue oObsICHEHUH yauTes.
CocraBneHre XUMUYECKUX (PopMyIL.
Pabora B mapax.

Pabota y mocku.
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7. Amunokuciomsi u
benxu.

PaboTa ¢ pa3naTo4HbIM MaTepUaIOM.
Caymanue 0ObSICHEHUH yIUTEIS.
CamocrosTenpHas paboTta ¢
y4eOHUKOM.

8. Amunokuciomsi u
benxu.

Craymanue oObSICHEHUH yIUTEIS.
CocraBneHne XUMUYECKUX (popmyi.
Pabota B mapax.

Pabota y nocku.

9. Venesoow..

Craymanue oObSICHEHUH yIUTEIS.
CocraBneHre XUMUYECKUX (popmyi.
PaboTa B mapax.

Pabota y nocku.

10. Ionumepeol.

Cnymanue 0ObsICHEHUI yUUTENs.
CocraBieHre XUMHYECKUX POpMYII.
PaboTa B mapax.

Pabota y nocku.

11. Obo6warowuti ypok
no meme
«Opeanuueckue
sewecmeay.

PaboTa B mapax.

PaGora B rpynnax.

Pemenue 3agauy.

[IpoBepka Mosy4eHHBIX 3HAHUU.
[ToaroroBka K KOHTPOJIBHOM padoTe.

12. Konmponvuas

Pemrenne 3aganuii KOHTPOJIBHOM

paboma Ned. paboTHI.
13. Ananus AHanu3 oumook.
KOHMPOAbHOU pabomyl. | AHaAIN3 KOHTPOJIBHOM paOOTHI.

Pabora Hazx ommOkamu.
Pemenue 3amau.
Crnymanne 00bsICHEHUH YUIUTEIIS.

3axkpennenue

(6v)

1. Ilepuoouueckuii
3aKOH U
Ilepuoouuecxas
cucmema XUMu4eckux
anemenmos /. 1.
Menoeneesa.

2. CmpoeHnue
sewecmaa.

3. Xumuueckue
peaxkyuu.

4. Knaccol xumuueckux
COeOUHeHUll 8 ceeme

PaboTa B mapax.

PaboTa B rpynmnax.

Pemenne 3amau.

[IpoBepka Mmoay4yeHHbIX 3HAHUH.
[ToaroroBka Kk KOHTPOJILHOM padoTe.

T3/].
5. Umoeosas Pemenue 3apannii KOHTPOJIBHOU
KOHMPOAbHAs paboma. | pabOTHI.

6. Ananuz KonmponvHou
pabomai.

Amnanus omuooK.

AHanu3 KOHTPOJBHOM pabOTHI.
Pabota Haj ommOKaMH.
Pemenue 3amau.

Crnymanue 0ObsICHeHUI yIUTes.
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