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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma no xumun s 8-9 kiaaccoB pa3pabortana Ha JlaHHas mporpamma mo
OMOJIOTUM OCHOBHOTO 00IIero o0pa3oBaHMs pa3paboTaHa B COOTBETCTBUM C TPEOOBaHUAMU
oOHOBNEHHOTO DenepanbHOT0 TOCYAAPCTBEHHOTO O0pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO
obmero o6pazoBanus (PI'OC O0OO) u ¢ yu€rom IlpumepHON OCHOBHOH 00pa3oBaTEIbHOU
nporpaMMbl OCHOBHOTO ob1ero oopaszoBanus (ITOOIT O0O)., a Tak ke HA OCHOBE aBTOPCKOU
yaeOnoi porpammsel O.C. ['abpuensina.

Ha 06a3e mnentrpa «Touka pocta» obecrneunBaeTcsi peanuzalus 00pa3oBaTeNIbHbBIX
IpOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUAMU 3aKOHOAATENhCTBA B cdepe o00pa3oBaHus U C Y4ETOM
pexomernnanuii  denepanbHOTO omepatopa ydeOHoro mnpenmera «Xumus. OOpaszoBaTelbHAs
nporpamma MO3BOJISIET UHTEIPUPOBATh PeAIU3yeMble MTOAXObl, CTPYKTYPY U COAEPKAHUE NPU
OpraHu3aiui OOy4eHHUs: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e JIto00ro M3 JOCTYIHBIX
yaeOHo-MeTonnuecknx komruiekcoB (YMK). Hcnonb3oBanume oOopynoBanusi «Touka
pocta» npu peanuzanuu naiHoi OII mo3BossieT co3aarh yCaoBus:

. JUTSL pAaCIIUPEHHS COACPIKAHUS IIKOIBHOTO XHMMHUYECKOTO 00pa30BaHuUs;

. JUIsL TIOBBIIIEHUS I103HABAaTEIbHONM AaKTHBHOCTH OOYyYalOUIMXCS B €CTECTBEHHO-
HAy4YHOU 0071aCTH;

. JUIA  Pa3BUTHS JIMYHOCTH peOEHKa B Tmporecce OOY4YeHHsT XHMHH, €ro
crocobHocTell, (GopMUPOBaHUS M YAOBIETBOPEHHUS COIHAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. UIsE paboThl ¢ OAApEHHBIMM IIKOJbHUKAMHU, OpraHU3allMd WX pa3BUTUS B
pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKOM JEATEIbHOCTH .

OO01mas xapakTepucTUKA Y4e0HOr0 npeamMera « XumMusi»

XUMHSI KaK SJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK PacHpOCTpaHHia CBOE BIUSHHE Ha
BCE OO0JIaCTH YEJIOBEYECKOTO CYIIECTBOBAHHWS, 3aJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HU OOIIECTBA:
3HAHME€ XUMHUHU CIY)KUT OCHOBOM i (OpMHpPOBAaHUS MHUPOBO33PEHUSI YENIOBEKa, €ro
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
NpEaACTaBJICHHUA O B3aUMOIPCBPAICHUAX OSHCPTHUU U 00 OBOJJIOLMKW BCHICCTB B IIPHUPOACL,
COBpPEMEHHasi XMMHUsl HalpaBiieHa Ha pelleHHe II00aIbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHUSA
YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM, MUIINEBOW M HSKOJOTUYECKOW O€30MacHOCTH,
npobJeM 3IpaBooXpaHeHHs. B ycloBUsAX BO3pacTarollero 3HaueHus: XMMHUU B JKU3HU OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XMMHYECKOTO 00pa3oBaHMsA. B miaHe coruanu3amiy OHO
SBISICTCA OJHUM M3 YCJIOBUH (OPMHUPOBAHMSA HHTEIUIEKTa JMYHOCTH U TapMOHUYHOIO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUC 3HAHUA HCO6XOI[I/IMBI JJIA HpI/IO6peTCHI/I${
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOW >KHM3HHM OOMIECTBAa, Ui OCO3HAHHMS BAXHOCTH Pa3yMHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3JI0POBBIO IPYTUX, K OKPYXKaOLIEH MpUpoaAHOM cpene, At
TpaMOTHOI'O MOBCACHHA IIPHU HUCIIOJIb30BAHHUU PA3JIMYHBIX MAaTCPHAIIOB U XUMHUYCCKHUX BCUICCTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOM MIKOJE SIBIAETCS 0a30BBIM IO
OTHOIIEHHWIO K CHCTEME OOIIero XMMHYECKOro oOpa3oBaHMs. [103TOMy Ha COOTBETCTBYOIIEM
€My YpOBHE OHO pealM3yeT NpHUCYIIHe OOIIeMy XMMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE
OEHHOCTH, KOTOPBIC OTpPaAXarT TOCYJapCTBCHHLIC, O6HIGCTB6HHI)IG U HWHIWBHUAYAJIbHBIC
NOTPeOHOCTH. DTHUM OIpeNeNseTcsl CYIIHOCTh oOuiei cTrpareruu oOy4deHHs, BOCHHTAHUS U
pa3BUTHS 00YYAIOIIMUXCS CPEJICTBAMU yuyeOHOro mpeamera «Xumus». M3yuenue npenmera: 1)
CHocoOCTBYeT (POPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTHKEHHUIO OOIed u
(GyHKIIMOHAJIBHOW TPAMOTHOCTH, JaeT BO3MOXKHOCTH JUIsl CaMOPa3BUTHS JTUYHOCTH. 2) BHOCHUT
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BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJIPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOW yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEA0BATENLCKUX YMEHUH,
HEOOXOJUMBIX KaK B TOBCEIHEBHOW JXU3HHU, TaK M B MPO(ECCHOHAIBLHON NEATEIBHOCTH; 3)
3HAKOMMUT CO CHELM(PUKON HayyHOI'O MBIIUIEHNUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJISAA HA
€IMHCTBO TPHUPOABI U YEJOBEKAa, SBISETCS OTBETCTBEHHBIM J3TanoM B (OPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) crHocoOCTBYeT  (OpMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHMs K €CTECTBEHHO-HAY4YHBIM 3HAHMSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTHMUECKOE 00pa30BaHUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHHH XHMUU OOECIIEUMBAIOTCA  CHEIH(PUKOI
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SIBISIETCA IEJAarOrM4ecKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHUU Ha OIpeneia€HHOM drane €€ pa3BuTua. Kypc XMMUM OCHOBHOHM HIKOJIbI
OpPUEHTHUPOBAH Ha OCBOECHUE OOYYarOIIMMHUCS OCHOB HEOPraHWYECKOM XMMUU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaxX opraHmdeckoil xumun. CTpyKTypa coaep:KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoia K ero usydeHuro. CopeprkaHue
CKJIAJIbIBACTCS U3 CUCTEMBI ITOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUHI
0 XuMHYeckoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl [0 IMPUHLUIY
IIOCJIEIOBATEIIbHOTO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKHMX IIPEACTaBICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHSA
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aToMa M XMMHUYECKOW CBSA3M, IIPEJICTABICHUNA 00 3JIEKTPOIUTUYECKOM JUCCOIMAlUU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU IOJIYYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBAaTEIBHO OT OJHOIO YPOBHI K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M IIOJIy4E€HUs U3y4daeMbIX BellecTB Takas opraHu3anus
COJIEpXKaHUsl Kypca CHOCOOCTBYET MPEICTABICHUI0 XUMHUYECKOW COCTaBIISAIONICH Hay4dHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcs BO3MOKHOCTh
it hopMupoBaHUs y 00y4arOIUXCsl IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHUIO U METO/aM
IIO3HaHMUA B Hayke. BakHO Taxke 3aMETUTh, YTO OCBOCHHE COIECpPKaHUSA Kypca IPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroummii Mmup», «buonorus. 5—7
KJ1accel» U «Pusuka. 7 Kiacey.

Jannasi oOpazoBarenbHasi MporpaMMa 00€CTIeunBaeT YCBOSHUE yUAITUMUCS BaKHEUIITNX
XUMHUYECKHX 3aKOHOB, TEOpPUH U TMOHATUH; (OpMHUpPYET NpEACTAaBICHHE O POJIM XUMHU B
OKPY’KaIOIlleM MHUPE U KU3HM 4esoBeKka . [Ipu 3ToM OCHOBHOE BHMMaHHUE YAENISIETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyulecTBiieHus . OZHMM W3 OCHOBHBIX ITPUHIIMIIOB
MOCTPOEHUS TPOrpaMMBbl SIBISETCS MPUHIUI JOCTYHMHOCTH . OKCIEpUMEHTAJIbHbIE JaHHbIE,
MIOJIyYEHHBIE yUYaIIUMKCS NPH BBIIOJHEHUU KOJUYECTBEHHBIX OIBITOB, NO3BOJIIOT YUYaIIMMCS
CaMOCTOATENIBHO [IeJaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxonasl, 3aJlOKEHHBIE B
coJiepKaHue MPOTrpaMMbl Kypca, CO3Jal0T HEOOXOJIUMBIE YCIOBHUS A CUCTEMHOIO YCBOCHHS
yUYalMMHCSl OCHOB HayKH, /Il 00ecredeHrs pa3BUBAIOIIET0 U BOCIUTHIBAIOIIETO BO3/IEHCTBUS
o0y4yeHMs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUsI JTOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUH MIKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAyYHOI'O0 MUPOBO33PEHHUS .

e 1 0CO0EHHOCTH U3YyUYeHHSI Y4eOHOI0 IpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH MpH pealn3anuu o0pa3oBaTelbHbIX
bynkuuii npenMera «XHUMHS» TPAJUIMOHHO OTHOCAT (OpMUpOBaHME 3HAHUM OCHOB
XUMHYECKOH HAayKH KakK o0OJactu COBPEMECHHOT'O €CTCCTBO3HAHM A, HpaKTquCKOfI ACATCIIbHOCTH
YCJIOBCKA M KaK OJHOIo0 M3 KOMIIOHCHTOB MHpOBOfI KYJbTYPHI. 3a;1aqa npeamMeTa COCTOUT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BaXKHEWIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TCOPCTUICCKUX HOHO)KCHHﬁ, AOCTYIIHBIX 0606I_I_IGHI/II71 MUPOBO33PCHUYCCKOI'0 XapaKTepa, A3bIKa
HAYyKH, 3HAaHUHA O HAayY4YHBIX MC€TOJaX H3YUCHHUA BCIICCTB MU XUMHYCCKUX peaKunﬁ, a TaKXXE B
(I)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ H CII0C000B ACATCIIbBHOCTH, CBA3AHHBIX C IINIAHUPOBAHUCM,
Ha6J'IIOI(eHI/IeM U TPOBCACHUCM XHMHUUYCCKOI'O OKCIICPUMCHTA, CO6J'II-O)I€HI/IeM IIpaBul
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Oe3omacHoro oOpalieHuss ¢ BElIeCTBAMH B IOBCETHEBHOM kH3HH. Hapsmy c stum 1enu
U3YYEHHS TMpeaMeTra B TMpOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero obOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MpPU3HAETCS HAIPABJICHHOCTh OOYYEHHS Ha Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YYUThCSA U MPOJOIDKATH
cBOE¢ oOpa3oBaHHE CAMOCTOSITEILHO CTAHOBUTCS OJHOW M3 BaXKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM Npu U3y4eHHH IpeIMeTa B OCHOBHOM ILIKOJIE JOMUHHUPYIOIIee 3HaYCHHE
IPUOOPETH TaKUE LIETH, KaK:

* opMHUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMO0Opa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HHU;

* HANpaBICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe MPHUOOIIEHUE y4yalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(GOpPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

+ o0ecrieueHUEe YCIOBUHM, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYaAIOIMMUCS OIBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (opMHUpOBaHHE YMEHHI OOBSCHATh W OLEHHUBATH SIBICHUS OKPYKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYECHUU XUMUU;

* popmupoBanue y 00y4yaromuxcsi TyMaHUCTUYECKIX OTHOIICHHA, TOHUMAHUS IEHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYKAIOUIEH MPUPOTHON
Cpelbl;

* pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOWIIS  HAITPABIICHHOCTH JAILHEHUIIIETO O0YICHHSI.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE
B cucreme oOmero o0Opa3zoBaHusi «XuUMHUS» MpU3HAHA OO0S3aTENbHBIM yYEOHBIM
IpeIMeTOM, KOTOpBI BXOJUT B COCTaB MpeAMETHOH obmactu «EcTecTBeHHO-HayYHbBIE
peIMEeThI». YUeOHBIM TUIAaHOM Ha e€ m3ydeHue orBefeHo 138 ydeOHBIX 4acoB — 1mo 2 4 B
HeJelnmo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHH s

(mpakTuueckas 4acTh y4eOHOr0 coJiepKaHus npeaMera yCcHUJIeHa
MaTepualbHOTEXHHUUECKol ©0a3oii 1neHtpa «Touka pocra» / JETCKOro TEXHONapka
«KBanTopuym», HCIONB3YEeMOTO I peaau3aldd oO0pa3oBaTENbHBIX MTpOrpaMM B paMKax
IpenojaBaHus XUMUN )

8 KIIACC 2022/2023 yuebnwiit 200

Beeoenue

Uro mzyuaet xumus. [IpocTsie u cinoxHbie BemecTBa. CBONCTBA BEIECTB. XUMHUUYECKHI
aneMeHT. DopMbl CyIIECTBOBAHUSI XUMUYECKOIO AJIEMEHTA. XUMHUUECKHUE SBJICHUS, UX OTINYHE
oT (usmueckux sBIeHuA. J[OCTIKEHHS XMMHH W WX TMPaBWIBHOE HCIONIb3oBaHue. VcTopus
BO3HUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUHM XMMHUYECKOMN
Haykd. OCHOBHBIE 3aKOHBI XMMHHU. OOIee 3HAKOMCTBO CO CTPYKTYpOH MNepHOAMYECKON
Tabnuupl: nepuoabl W rpynnbl. Tabmuua JI.J. MenneneeBa kak crnpaBo4HOE IMOcOOHMe st
MOJIyYeHUs] CBEIECHUH O XUMHUYECKHUX dneMeHTax. OO0o3HayeHHe XHMHUYECKUX 3JIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3jieMeHTOB. TaOnuia MenpaeneeBa Kak CIpaBOYHOE
nocoOue JUIs MOJyYeHUs] CBEICHUH 0 XMMHUYECKUX dJIEMEHTaX. XuMHuueckas (GopMmyina, HHAEKC,
kod(ddurmenT: 3anucu u urenne Gopmys. Macca atoMoB U MoJiekya. OTHOCUTENbHAs aTOMHas
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Macca. OTHOcUTENbHAs MOJEKyJsipHas Macca. Pacuer MaccoBOM J0MM XMMHUYECKOTO AJIEMEHTA
1o ¢popMyIie BEIIeCTBA.

Amompl Xumuueckux 31eMeHmos

JlokazaTenbCcTBa CIIOXKHOCTH cTpoeHuss atoMoB. OmbiTel Pesepdoppa. Ilmanerapnas
MOJEJIb CTPOCHHsS aTOMOB. XapaKTepUCTUKA HYKIOHOB. B3auMOCBSA3b INOHATHI: IPOTOH,
HEUTpoH, MaccoBoe 4uciio. COBpEeMEHHOE OMpeesIeHUe MOHATUS «XUMUYECKUU DIEMEHT.
W3MeHeHus, TPOUCXOAAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEHUTPOHOB B COCTaBE aTOMOB
XUMHYECKHX dJIeMeHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OJHOTO  3JEMEHTA.
XapakTepHucTuKa 3J1eKTpoHOB. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3j1eMeHTOB. [loHsTHE
0 3aBEpUICHHOM M HE3aBEPUICHHOM JJIEKTPOHHBIX (JHEPreTUYECKUX) ypoBHAX. PacmonoxkeHnue
AJIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSIX, aTOMbl METa/LIOB W HeMeTawioB. HoHbl
MOJIOKUTENbHBIC U oTpullaTenbHble. [lonsaTre nona. Monsl, 00pa3oBaHHbIE aTOMaMH METAJUIOB U
HemetaiuioB. [ToHATHE 00 MOHHOHM CBSI3M, CXEMBbl OOpa30BaHMsS MOHHBIX COeAMHEHUH. CXeMBbI
o0pa3oBaHHUsl MOJEKYJ. DJIEKTPOHHbIE M CTPYKTypHble (opmynbl. KoBaneHTHas moisipHas u
HEenoJIsipHast XuMuueckue cBsizu. CxeMbl oOpa3oBanus monekyn coequnenuit (HCI, H,O, NH3 u
Ip.). DIAEKTPOHHBIE U CTPYKTYpHbIe (popmyibl. Cxembl 00pa3oBaHUs IBYXaTOMHBIX MOJEKYJ
BOJIOPOJIA, XJOpa, CEephl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (opmyibl. KpaTtHocTh
xumMuueckor cBs3u. [loHsTHE O MeTamnnueckoi cBsizu. ExauHas mpupoaa XMMHUECKON CBSI3H.
[Tonsstue 06 artom-uonax. IlonsTue 00 00OOLIECTBIEHHBIX JJEKTpOHAX. BrinonHeHue
yIpa)XHEHHH, MOATOTOBKA K KOHTPOJIBHOM padoTe.

Ilpocmeute eeujecmea

XapakTepucTUKa IOJIOKEHUS 3JEMEHTOB-METAIJIOB M HemeTauioB B [lepuonnyeckoii
cucreme. CtpoeHue ux aromoB. DPuU3MUECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IPOCTHIX
BellecTB. PacyeT OTHOCHTENBHOM MOIEKYISIpHOM Macchl (MOBTOpeHHue). AJIOTponus Ha
npuMepe oJoBa, Qocdopa, Kuciaopoaa u yriaepona. KonmwuecTBo BemecTBa W €IUHHIIBI €TO
U3MEPEHUS: MOJIb, MIJIJTUMOJIb, KUoMolib. [locTositHHas ABoraapo. Pacuer MonekynsapHbIX Macc
BEIIECTB 10 HMX XUMHUYECKUM (Qopmyram. MWIUMONSpHass W KWIOMOJSIPHAs MaccChl.
BrimonHeHue ynpakHeHUN ¢ UCIIOJIb30BAHUEM MOHATHH «IIOCTOSTHHAS ABOTaIpoO», «KOJTHYECTBO
BEIIECTBA», «Maccay, «MOJsIpHas Macca». OO00OmeHne ¥ 3aKperuieHHe 3HaHWK 10 TeMe
«KonuyecTBo BeliecTBa», pelieHne IKCIEPUMEHTANbHBIX 3a/1ad. [IoHsATHE 0 MOISIpHOM 00bemMe
razoB. HopmanbHble yciaoBus. MUJUIMMOJSIPHBIM M KWJIOMOJSIpHBIA 00BbeM. BrinonHenue
yIpaXHEHUH C MCIOJIb30BAaHUEM TMOHATHUH «MOJISIpHBIH OOBEM», «KOJIMYECTBO BEIIECTBAY,
«mMacca», «MoJsipHas Maccay. O0o01IeHne U 3aKperieHre 3HaHui Ha TeMy «MousipHbIii 00beM
ra3oBy, pelleHre IKCIepUMEHTaIbHBIX 3aa4. O0001IeHne U cucTeMaTu3anus 3HaHui. Pemenue
3a/1a4 U YIPaXXHEHHUH C UCIIOJIb30BAHUEM MOHITUH «KOJIMYECTBO BELIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAsT ABOTaIpO».

Coedunenun XumMuueckux 371eMeHmoe

Ilonatue o crenenu okucineHus. OrmnpeneneHue CTENEHW OKHUCICHHs 1Mo (GopmylaM
coenuaeHuii. CocrtaBiienne (HopMmya OWHAPHBIX COCIUWHEHUM, OOIUi Ccrocod WX Ha3BaHUM.
Oxcuapl. CocraBienue ux (opmyn u Ha3BaHud. Pacuersl mo gopmynam. CoctaB W Ha3BaHHUSA
OCHOBaHWH, WX Kiaccupukanus. Pacdersr mo ¢opmyrnam ocHoBauuii. [Ipencraurenn: NaOH,
KOH, Ca(OH),. Pacuersi mo ¢opmyaam ocHoBanuii. CocTaB W Ha3BaHUS KHCIOT, HX
kinaccuukanus. Pacuetst mo ¢opmymam kucnot. IlpencraBurenu kucnor. Pacdersr mo
dopmynam kucnot. CoctaB U HazBaHus coneld. Pacuetsl mo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCOj Ca3(PO4),. Pacuerst mo ¢opmynam coseit. [IpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHMYecKHX BemlecTB. PacueTbl mo (opmMynamM OCHOBHBIX KJIAacCOB
HEOpPraHMYeCKUX BelecTB. AMQOTepHble M KpUCTaJUIMUecKHue BemiecTBa. Kpucramimueckue
pemeTky. IIoHATHSA O MEXMONEKYIIPHOM B3aUMOJIEHCTBUN U MOJIEKYJISIPHON KPUCTaJNINYECKON
pemierke. CBoOMCTBa BEIIECTB C ATUM THIOM pemieTkd. CBOICTBa BEIIECTB C pa3HbIM THIIOM
KPUCTAIIIMYECKHUX PELIETOK, UX MPUHAAJIEKHOCTh K Pa3HBIM KjlaccaM cOeAMHEHUN. B3anmocBsa3b
TUIIOB KPUCTAIITMYECKUX PEIIETOK U BUJAOB XUMUYECKON CBSI3U. [IOHATHS O YUCTOM BellecTBE U
cMmecH, ux omuus. [IpuMepsl KUIKHUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3/ieneHus: CMecei.
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[ToHsATHS O NOJM KOMIIOHEHTa CMECH. BhIuKcIeHHe ee B CMECH M pacueT Macchl WM o0beMa
BEIIIECTBA B CMECH 10 €To JoJie. Perenne 3a1ay v ynpakKHEHHN Ha pacdeT J0Ju (MacCOBOW WIIH
00BEMHOI) U HaxOXJIeHHEe Macchl (00beMa) KOMIIOHEHTa CMECH. BhImonHeHne ynpaxHeHUH U
peleHue 3aau.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OYMCTKM BEUIECTB, OCHOBaHHble Ha UX (u3nueckux cpoicTBax. OumcTka
NUTHEBON BOnbI, meperonka Hedtu. [loHATHE O XMMHUYECKHX SIBJICHUSAX, MX OTIHYHE OT
¢busnueckux. I[lpu3Haku M yclOBUS NPOTEKaHUS XUMUYECKUX peakuuil. Peakius ropeHus.
KonuuecTBeHHass CTOpOHAa XMMHYECKUX pEaKUUi B CBET€ ydeHUs 00 aToMax M MOJIEKyjax.
3HayeHUe 3akoHa coxpaHeHus macchl BemectB. Poas M.B. JlomonocoBa u /[I. [lanbToHa B
OTKPBITUM U YTBEP)KJIECHUU 3aKOHA COXpaHEHMsI Macchl BeulecTB. [loHsATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3amyCH XMMHYECKON peaklUy ¢ MOMOIIbI0 XUMUYECKUX (OPMYIL.
3HayeHne MHJICKCOB M Kod(pduimentoB. CocTaBieHHE YpaBHEHHHA XHMHUYECKHUX PEAKIHUM.
Pemenne 3amay Ha HaxoOXIEHHE KOJMYECTBA, MacChl WM OObeMa MPOAYKTa pPEAKIHH IO
KOJIMYECTBY, Macce WiIH 00beMy MCXOJHOTO BemlecTBa. Te ke pacyeTbl, HO C UCHOJIb30BAHUEM
MOHSATUS «HOJs» (MCXOTHOE BEIIECTBO JAHO B BHUJE PacTBOpa 3aJaHHOW KOHIIEHTpAIMHU WU
COJIEPKUT OIIpEICIICHHYIO JI0JII0 TpuMeceil). Perenne skcriepuMeHTanbHBIX 3a/1a4, 3aKpeIIeHue
3HAaHUU MO TeMe «XUMHYecKue ypaBHEHHUsS». CYIIHOCTh peakiuil pa3ioKeHHs U COCTaBIICHUE
YpaBHEHUN DPEaKIUi, NPOJEIaHHbIX yduTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHA.
Karanuzatopel, ¢epmentsl. CymHocTh peakiuii coeauHenus. CocTaBlieHHWE ypaBHEHUN
peakuuii, npoaenanHbix yuurenaeMm. CymHOCTh peakuuil 3ameneHus. CocTaBieHue ypaBHEHUM
peakiuii, MNpoJAeTaHHbIX yduTedeM. Psi akTUBHOCTH METAJJIOB, €r0 HCIOJIb30BaHUE IJIf
IIPOrHO3MPOBAHUS BO3MOXHOCTU NPOTEKAHUS peaKkUUid MEXay METaulaMd U pacTBOpaMu
KUCTOT. Peakiiny BBITECHEHUS! OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMHU METaJlIaMHu.
CymHocTth peakumii ooMmeHa. CocTaBlieHHE YpaBHEHUM pEaKIMi, MPOJEIAHHBIX YYUTEIIEM.
Peakuuu HelTpanuzanuu. Y ClIOBUs TEUEHUS PEAKIMA MEXAy pacTBOpAMU KUCIOT, MIEIOYeH U
cojell 10 KOHLA. Tunbl XMUMUYECKUX peakuuid (IO MPU3HAKY «UHUCIO U COCTaB HCXOJTHBIX
BEIIECTB U MPOJYKTOB pEaKIMU») Ha MpPUMEpEe CBOKMCTB BOJbL. Peakuus pa3ioxeHus —
AJIEKTPOJIN3 BOABI. Peakuuu coequHEHHs — B3aUMOJICHCTBUE BOJbI C OKCHUAAMHU METAIJIOB U
HemeTayioB. [loHsTHE «rHApPOKCHAB). Peakuuu 3amelieHus — B3aMMOJICHCTBHE BOIBI C
IIEJIOYHBIMHM U ILE€JI0YHO3EMENIbHBIMU MeTalaMu. Peaknuu oOMeHa (Ha mpuMepe Tuaposnsa
cyibdara alOMUHUS U KapOuaa kKanblus). Pemenue 3amau u ymnpaknHeHuid. Iloaroroska x
KOHTPOJIbHOM pabore.

Ilpocmeiimue onepayuu c eewyecmeamu (Xumu4ecKuil NPAKMUKym)

[IpaBmia TexHUKH O€30MACHOCTH MPU OOpaLICHUH C JJAOOPATOPHBIM 00OPYIAOBAHUEM,
npu paboTe B KabWHETe XMMUU. 3HAKOMCTBO C J1abopaTopHbIM o0opynoBanueM. dusnyeckue u
XUMHUYECKHE peaklUy Mpu ropeHuu cBeud. KaduecTBeHHBIN cocTaB mouBbl. Cpesla MOYBEHHOTO
pactBopa. AHanu3 Bozpl. IIpo3pauHocTts Boapl. [IpM3HaKM XMMHYECKMX PEAKIMil: BBIICICHUE
ras3a, BbIIIaJICHUE OCajKa, U3MEHEeHHe 1BeTa BeulecTB. KauecTBeHHble peakuuu. [Ipurorosienue
pacTBOpa caxapa U pacyeT ero MacCoBOM JOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OxuciumenvHo-
60ccmanogumenbvHbvle peaKkyuu

PactBopel. ®Pusnueckas M XUMHYECKas TEOPHsl PacTBOPOB. TeIIOBBIE SBICHUS IIPU
pacTBopeHMH. ['MapaTsl M KpHUCTaUIOTWAPATHI, KPUCTAIIM3AaLMOHHAs Bozaa. HaceleHHbIE,
HEHACBHIIIEHHbIE, IEPECHIIICHHbIE PAcTBOPBL. XOPOIIO pPAacTBOPUMBIE, MajJOpacCTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUCCOLMalMs M accouuanus. MexaHu3M JHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHb 3J1EKTPOIUTHYECKON Aucconnanuy. CUIbHBIE U ClIa0ble 3JEKTPOIUTHI. DIEKTPOIUTH U
HERJIEKTPOJIUTHL.. MeXaHHW3M [AHUCCOIMAlMK BELIECTB C Pa3IMYHbIM TUNOM CBsi3u. CTeneHb
AIIEKTPOIUTHYECKOH Aucconunanuu. CuiibHble U cinadblie 3aekTponuThl. Monsl. CBoicTBa HOHOB.
Knaccudukanus noHOB 110 cocTaBy (MPOCTHIE U CIOKHBIE), MO 3apsA1y (KaTHOHBI U aHUOHBI), IO
HAJIMYMIO BOJHOW 00OJIOYKH (TMAPOTHPOBAHME U HETHAPOTUpoBaHME). OCHOBHBIE MOJO0KEHUS
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TOJl. Peakuuu B BOIHBIX pPacTBOpax 3JEKTPOIUTOB. HeoOpaTtumble M OOpaTHUMBIE PEAKIIMU.
MonekynsspHoe W HWOHHOE YpaBHEHHE peakmnuil. Peaknmuu wWoHHOro oOMmeHa. Peaknum
HelTpanu3anuu. Kucnorel. Mx kiaccupukanus Mo pa3iuuHbM Tpus3Hakam. OmpeseneHue
KHCJIOT KaK JJIEKTPOJINTOB, UX JUCcOLManusa. B3auMoaeinCcTBUE KHUCIOT ¢ METaJUlaMU, yCIOBHS
TE€YEHMsI TUX PEAKLMI. DIEKTPOXMMHUECKUN Dsii HANpsOKEHUs MeTauloB. B3anmopelictBue
KHCJIOT C OKCHJAMU METAUIOB U OCHOBaHMsAMM. Peakumu HelTpanusauuu. Bsaumoneincrsue
KHCJIOT C COJISIMU. 3allMCh YPaBHEHUH peakiUil (MOJEKYJISIPHBIX U UOHHBIX) C MCIOJIb30BAHUEM
TaOIUIBl pacTBOPUMOCTH. OnpeneneHUe OCHOBAaHMHM Kak 3JEKTPOJIMTOB, MX JAUCCOLMALIMSL.
Knaccudukanus OCHOBaHHMI MO pa3iMYHBIM MpH3HAKaM. B3anuMoaelCTBHE OCHOBAHHWHA C
KuciioTaMu (moBTOpeHue). BzammonelictBue mienoueld ¢ coissmu  (pabora ¢ Tabnuien
pacTBOPUMOCTH) M OKCHJAMHU HEMETAJUIOB. Pa3iiojkeHue HepacTBOpUMBbIX ocHoBaHMM. CocTaB
OKCHJIOB, UX Kiaccudukamys. CBOHCTBA KUCIOTHBIX U OCHOBHBIX OKCHA0B. OnpeseneHue couei
KaK »JJIEKTPOJIMTOB, WX auccoumanus. Knaccupukamus coneit. B3ammopelicTBue comeit ¢
MeTaJulaMi, OCOOCHHOCTH 3TUX peaklUi M B3auMMOJAEHCTBHE cosied ¢ coisiMu (pabota ¢
Tabynuel pacTBOpUMOCTH). B3aumopelicTBue coneil ¢ KUCIOTaMU U LIeJI04aMU (TIOBTOPEHUE).
[ToHsiTHE O T€HETUYECKOW CBSI3M M T'€HETUYECKUX PsAlaX METAJZIOB U HeMeTayuloB. Pasinunble
NPU3HAKH KJIACCU(PHUKAIMM XUMHYECKUX peakuui. OmnpenereHne CTENEHEH OKUCICHUS
3JIEMEHTOB, O0pa3yloOIMX BellecTBa pa3nyHbIX KiaccoB. Peakumun OBP. Ilonstne 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCICHUM U BOCCTAHOBJIEHUH. PelleHne pacyeTHbIX 3a1a4 10
YPaBHEHHUSAM, XapAaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COEIUHEHMM, W BBIIIOJIHEHHE
OCHOBHBIX KJIaCCOB COEJUHEHHMI JTOro IUIaHa Ha TeHETUYecKyro cBsa3b. lloaroroBka k
KOHTPOJIbHOM paboTe. iToroBas KOHTposbHas paboTa.

9 KVTACC 2022/2023 yueonwtii 200

Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

Crpoenue aTomMa, XapakTep IPOCTOT0 BEIECTBA; CPABHEHUE CBOIMCTB IIPOCTOIO BEIIECTBA
CO CBOHCTBAaMHU NPOCTBIX BELIECTB, OOpPAa30BaHHBIX COCEIHUMHU IO IMEPUOJLY U MOATPYIIIE
3JIEMEHTAaMU; COCTaB U XapaKTep BBICIIETO OKCUIA, TUAPOKCH/IA; COCTAB JIETYYEero BOJIOPOIHOTO
coenuHeHus (Uit Hemeraia). CpoiicTBa anekTposntoB B cBete TO/]. I'eHeTnueckue psijibl
Metayula U HeMmertayuia. CamocTosTenbHas padoTa ¢ ydaluMmucs. 3akpeljieHHe Marepuana.
[TonssTue o mnepexoAHbIX »dJeMeHTaX. AMQOTEpHOCTb. ['eHeTHUecKuil psAJ MEepexOaHOTO
aneMeHTa. Ilepnoanuecknuii 3akon u [lepuoauueckas cucrema, ctpoeHre atoMa. 3Hauenue 13 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TOJOXKEHHUS JJIEMEHTOB-MeTauloB B Ilepuoanueckoit cucrteme.
CrpoeHne aToMOB MeTauIOB. MeTalsIn4ecKue KpUCTAJUIMYECKHE pEIIeTKH. Meramumueckas
XUMHYECKasl CBA3b. XapaKTepUCTUKA OOIIMX XMMHUYECKUX CBOMCTB METAJIJIOB HA OCHOBAaHUU MX
NOJIOKEHUS B OJEKTPOXMMHUYECKOM DSy HampsbKeHMM B cBeTe TNpeAcTaBiIeHUd 00
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiusx. CaMopoaHbIe METAJIIIbl U OCHOBHBIE COEIMHEHUS
METAJIJIOB B npupoje. Baxuenmue pynasl. [IoHaTHE 0 METAIUTypruy U €€ Pa3HOBUAHOCTSX: TUPO-
, TUAPO-, anekTpometaurypruu. Kopposus metaiio. CriocoObl 3alIUThl METANIOB OT KOPPO3HUHU.
OcobeHHOCTH (DUBMYECKMX M XUMHUYECKHMX CBOMCTB IIENIOYHBIX MeETaioB. BaxHeiimue
COCIMHEHUS IIEJOYHBIX METAJUIOB: IIEJIOYM, COJIM; UX CBOMcTBa W mnpumeHeHue. OOmas
XapaKTepUCTHKA METAJJIOB BTOPOM TpyMIbl TJIaBHON MOATPYMIBI, OCHOBHBIE (hHU3MYECKHE U
XMMHYECKHE CBOIMCTBA MIEIOYHO3EMETBHBIX MeTauIoB. Baxknelmme coenuuenus Ca u Mg, ux
npuMeHeHue. Posb KanmbIMsl 1 MarHusi B JKUBBIX opranuszmax. CTpoeHue atoMa, (pusnueckue u
xumuueckue cBoiictBa. Ilpumenenue amomuHus. CoOeTUHEHHS] aTIOMUHUS — OKCHABI H
THJIPOKCUIBI, UX aM(oTepHOCTh. BaxkHeliue conu amoMuHus. 3aKperuieHue 1 CUCTeMaTH3aIHs
3HAaHUU 1O TJIaBe MEepBOM: 00IIas XapaKTepUCTHKA METaNIOB, XUMUYECKHE CBOMCTBA METAJUIOB.
Pemenune »skcrnepuMEHTANBHBIX 3a7ad, pelleHue ypaBHeHui. CTpoeHue aroma Kenesa.
dusnueckue U XuMudeckue cpoiicta. [Ipumenenue xene3a. Coennnenus sxenesa |l u xenesa
I1l. Tenernueckue psaasl. KauecTBeHHbIE peakiMy Ha HOHBI JKeNe3a.
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Ceolicmea memannoe u ux coeOUHeHull (Xumudeckuit npakmuxkym)(3 u).

Pemenue nenouek XuMUYECKUX MpEBpaIlleHUil 0 BapuaHTaMm. [IoBTOpeHUE Ha MpaKTUKE
XUMHUYECKMX CBOMCTB METAJUIOB. 3AKpEIUIEHWE 3HAHWM [0 PACIO3HABAHHUIO M IIOJYyYEHUIO
BEIIECTB, 3aKpEeIJICHNE 3HAaHUM 110 XUMUYECKUM CBOWCTBAaM BEIIECTB.

Hememannwt (26 u)

[Tonoxxenue nemeramwioB B Ilepuoanueckoil cucteme, OCOOEHHOCTH CTPOCHHS UX
atoMoB. Psanel D0. Kpucraminueckoe CTpOeHHE HEMETANIOB — IPOCTHIX BELIECTB. AJIJIOTPOIHS.
O30H. CoctaB BO3ayxa. @Pusznueckue CBOWCTBA HeMETAIOB. OTHOCUTEIBHOCTh ITOHSATUH
«METa» M «HEMETal». XUMHUYECKHE CBOMCTBa HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICICTBHE C MeTalllaMH, BOJOPOJOM, MEHEE OJJIEKTPOOTPHUIATEIbHBIMU METalllaMHu,
HEKOTOPBIMU CJIOHBIMU BellecTBaMU. BoccTaHOBUTENbHBIE CBOIICTBA HEMETAINIOB B PEAKLIMSIX
C KHUCJIOPOJIOM, CIIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHl U MUKPOAJIEMEHTHI.
Ponb MUKPO3JIEMEHTOB B )KM3HEAEATEILHOCTH PACTEHUH, )KUBOTHBIX U ueioBeka. OpraHuueckue
BellecTBa: Oenku, Kupbl, yriaeBoabl. Pepmentbl. Buramuubel. ['opmonbl. [lonoxenue B
[lepuonnueckoii cucreme J[. . MenneneeBa. CtpoeHue aroma U MoJeKyibl. Duznueckue u
XUMHYECKHE CBOMCTBA BOAOPOJA, €ro MojiydeHue U npumeHeHwe. OOIas XapakTepHCTHKa
rajjoreHoB. CTpoeHHE aTOMOB TaJIOTEHOB, CTENEHUM HX OkucieHusa. CTpoeHue MojeKyl
raJIoOreHoB. ['aloreHsl — MPOCThIE BEIIECTBA. 3AKOHOMEPHOCTH B U3MEHEHHH WX XUMUYECKUX U
(¢u3NYECKUX CBOWCTB B 3aBUCUMOCTU OT YBEIMYEHHUS MOPAJKOBOTO HOMEpa XHMHUYECKOTO
anementa. Kparkue cBenmenusi o xjope, Opome, nojae, ¢grope. Ilomydenue xmopoBomopoja.
XJIOpOBOAOPOA B MPUPOJIE. XIJIOPOBOJOPO U COJIsIHAA KUCIOTa. XJIOPUIbI, UX NPUMECHEHUE B
HapoAHOM xo3siicTBe. [lomyyeHune rajJjoreHoB METOAOM AJIEKTpoIn3a. buojgornyeckoe 3HaUCHUE
rajoreHoB M wux coeauHeHui. I[lpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOa.
AmnoTponusi KUCIOpoAa. XapaKTepUCTUKAa XMMHYECKUX CBOWCTB KHCJIOpPOJa B CBETE
npeacraBiennii 06 OBP. Ilpumenenue xucinopoma. CtpoeHue aroma cepbl. AJUIOTPOIIHUS.
Ou3nyecKkue CBOMCTBA pOMOUYECKON cepbl. XapaKTepUCTHKa XUMHUYECKUX CBOWMCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxueimme coequHEHHs cepbl: CEPOBOAOPOA, CYIb(UIBL,
OKCHUJIbl, CEpHHUCTas KHUCIOTa, CYJIb(QUTH; UX CBOWCTBA, TMOJYYCHHE U MPHUMEHEHHUE.
Pa3baBnenHas U KOHLUEHTPUPOBAHHASI CEpHAsi KMCIIOTA, €€ CBOMCTBA, IIOJyYEHUE U IPUMEHEHHUE.
Peakuuu B3aumojielicTBus ¢ cepHOil kucnotoil. CTpoeHue atomoB a3zora. CTpOeHHE MOJEKYJIbI
azora. Ousnueckne U XMMHUYECKUE CBOMCTBA a30Ta B cBete mnpeactaBieHuit 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3nYecKue CBOMCTBA, MOyUYeHHEe, COOMpaHue, paclio3HaBaHHEe aMMHUaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBUTEIbHBIE M OOpa30oBaHWE HOHA AMMOHHUS IO
JIOHOPHO-aKIENTOPHOMY MexaHu3My. CoiaM aMMOHHS: COCTaB, MOJy4YeHHE, (U3NYECKHE H
xummuueckue cpoictBa. [IpencraBurenu. [lpumenenue B HapogHOM Xxo03sicTBe. OKCHIIBI a30Ta.
A30THas KuCJOTa, €€ CBOMCTBa W mnpumeHeHue. Hurtpatel, cemutpbl. CTpoeHHe aToma.
Amnotponusi. CpaBHEHHE CBOMCTB U MpUMEHEHUE KpacHoro u Oenoro ¢ocdopa. Xumuueckue
cBoiictBa (ocdopa. Oxcun docdopa (V) u oprodocdopnas kuciaora. Conu oprodpochopHoi
kuciotel. ®dochop B mnpupome. Dochopubie yaoOpenus. CTpoeHHe aroMa yriiepoja.
AnnoTtponusi, cBoiicTBa Moaudukanuii — anmasza u rpadurta. Mx npumeneHue. AMOpQHBIN
YIJIEpOJa M €ro copTa: KOKC, caka, JPEBECHBIN yroyb. AIcOpOIUs U ee MPaKTUYECKOe 3HAaUCHHUE.
Xumuueckue cBoicTBa yraepoja. OKcuabl yriepoja, X CBOWCTBA, MOJTYYEHUE U MPUMEHEHHE.
CtpoeHune MOJIEKYJ OKCUIOB YIJIepo/ia. YTOJIbHAS KUCIOTa U ee coiu. BaxkHeiimme kapOoHATHI:
KaJbIUT, COJa, MOTAlll — UX 3HAYeHHE U mpuMeHeHHe. Pacmo3naBanue kapOoHatoB. [lepexon
KapOoHaTOB B THApokapOoHaThl M oOpartHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB CO
CBOMCTBaMM aToma yriepoaa. Kpucraminyeckuil KpeMHHM, CpaBHEHHE €ro CBOWMCTB C
yrieponoM. [lpupomnbie coenumHenuss Kpemuusi: SiO,, CHIHKAThl W aJFOMOCHJIMKATHI.
PasHoBumHOCTH cTeksa, ero mnpoucxoxnaeHue. Ilomyuenune uementa. IlpousBoactBo u
NpUMEHeHHe cTekia, (apdopa, nemMeHTa. 3aKperjeHrue W CUCTeMaTH3alusl 3HAHUU 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJIEHTHAs HEMOJsIpHAs XUMHUYECKas CBsA3b. PeleHue
SKCIIEPUMEHTAJbHBIX 3a/ad W ypaBHeHMM peakiuil. IloaroroBka k KOHTpOJBHOW pabore.
3akperuieHue M CUCTeMaTH3alusl 3HAaHUW IO TeMe: XHMMHUYeCKHe U (U3MYEeCKHe CBOWCTBA
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HEMETaJUIOB,  XMMHMYECKHE  pEaklUHUH, KOBAJICHTHAas  TMOJSIpHAs  CBs3b.  PelneHue
SKCTIIEPUMEHTAIBHBIX 3a7a4 W ypaBHeHMH. [loAroTroBka kK KOHTpOJIbHOW paboTe. PaGora Haj
OIIMOKaMHU.

Ceoilicmea Hememaininoe u ux coeouneHul (3 u).

Pemenne skcnepumeHTanbHbIX 3amad no teMe «lloarpymnma xucimopona». Pemenue
SKCHEPUMEHTANIbHBIX 3a7a4 1o Teme «lloarpynna azora u yriepona». 3aKperuieHUue 3HaHUU 110
MOJIYYSHUIO U Pacro3HABaHUIO Ta30B.

Opzanuueckue eeuwgecmea (12 u)

BemectBa oprannueckue u Heopranuuyeckue. [IpuunHbl MHOrooOpa3us OpraHMYeCKUX
coequHeHuil.  BaeHTHOCTh.  XMMHYECKOE€  CTPOCHUE  OpPraHUYECKUX  COCIUHEHMUIA.
MoutekymsipHbIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX COCIWHEHUH. ['oMonorudeckuii psija
npenenbHbIX y/B. Pamukanel. M3omepsl u uzomepus. dusznueckue U XUMHUYECKHE CBOMCTBA.
Meran u o2raH: cTpoeHME MoOJeKyl. [opeHne Mmerana u d3ra”a. [IpuMeHeHue wmeraHa.
XUMHYECKOE CTPOCHUE MOJIEKYJIbl dTUIIeHA. J[BoiiHas cBA3b. B3auMoelcTBre 3TUICHA C BOJOM.
[Monmumepuzanus stusnena. [lonusTuien u ero 3HayeHue. [loHsTHE O MpeNEIbHBIX OJJHOATOMHBIX
CIIMpTax Ha IpUMEpe METaHoJa W 3TaHoja. TpexaroMHbIl cnupT rmnepuH. OKucieHue
STHJIOBOTO CIUPTA B YKCYCHBIA anbaeruia. [lorstue o0 ampaerunax. OKHCICHHWE anbJeTHaa B
kucnoty. OIHOOCHOBHBIE HENpeAeNbHbIe KapOOHOBBIE KHCIOTHI Ha MpHUMEpPE YKCYCHOM
kucioTel. Ee cBoiicTBa u mpumeHeHue. CrTeaprHOBas KHCIOTa KaK MPEIACTaBUTEIb KUPHBIX
KapOOHOBBIX KHUCIOT. Peakuus stepudukanuu. Ilonarue o crnoxseix sdupax. Ilonstue o0
aMUHOKHCIIOTaX. Peakimu monukoHAeHcAlMu. benku, ux cTpoeHue U OMOJIOTHYecKask poJib.
[lentuanas cBsa3p v nonunentuabl. [lepBuynas cTpykrypa OenkoB. buonornueckue GyHKIUU
OenkoB. CBoicTBa OENKOB M KaueCTBEHHbIE peakuuu Ha Oenku. IloHsitme 00 yriieBonmax.
I'moko3a. Ee cBoiictBa u 3Hauenue. Kpaxman u memmonosza. Mx Ouonorumyeckas poib.
[Tonmumepsl PUPOJHBIE W CHHTETHYECKHE. Peakinuu mojuMepusalvi ¢ TOJUKOHEHCAIUU.
[InactMaccel ¥ BOJOKHA.  3akpeluleHMe MW CcUcTeMaru3auusi 3HaHud.  Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

3axkpennenue (6u)

OO6o01menure, 3aKperuieHue W CHCTeMaTH3alMs 3HAaHWW MO0 Kypcy XuMHH 9 Kiacca.
[ToBropenne mnpoiaeHHbix TeM: l[lepuoamueckuii 3axkoH u llepuoguueckas cucrema, BHUABI
XUMUYECKHUX CBSI3€M M THIBI KPUCTALTUYECKUX PEIIETOK, TUIThl XUMHUYECKUX PEaKIUi, KJIacChl
XUMUYECKHUX COeIMHEHMI. Pelienre skcnepuMeHTalIbHbIX 33/1a4, pEIIEHUE YPAaBHEHUM peaKiluil.

Mescnpeomemnmnuie ceasu

Peanuzamusi MeXnpeaMeTHBIX CBsi3ed Npu M3yYeHHMHM XuMuu B 8 U 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIB30BaHME KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MIOHSITUH, SIBJISIFOLIUXCSI CHCTEMHBIMU JJISI OTAEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO UK
OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, Kiaccu(UKaius, TMePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJACIUPOBAHUE,
U3MepeHne, MOJeNb, SBJICHHE, MapHUKOBBIA 3¢ (deKT, TexHoiorus, marepuansl Dusmka:
MaTepusi, aTroM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HW30TOM, PAJAUOAKTHBHOCTH, MOJICKYJIA,
DIIEKTPUYECKU  3apsifl, TPOBOJHUKH, TOJTYINPOBOAHHUKH, AMAICKTPUKH, (OTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TeJI0, OOBEM, arperarTHoe COCTOSIHME BEIeCTBa, Tra3, pacTBOp,
pacTBOPUMOCTh, KpUCTAIIUYECKasl pEMmIETKa, CIUIaBbl, (U3MYECKHE BEIUYUHBI, €IUHUIIBI
WU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3b1, ConHie. buonorus: dorocunTes,
JIbIXaHue, ouocdepa, dKocHCTEMa,  MHUHEpAlbHbIE  yIOOpEHUs,  MUKPODIEMEHTHI,
MaKpOdJIEMEHTBI, TUTATeNIbHBIC BemiecTBa [ eorpadus: armocdepa, ruapocdepa, MUHEPATHI,
TOPHBIE TTOPO/Ibl, TI0JIE3HBIE UCKOMAEMbI€, TOTLIUBO, BOAHBIE PECYPCHI.

Ilnanupyembie pe3yJbTAaThl OCBOCHHUS Y4e0OHOTI0 NMpeaMeTa



Juunocmuvie pesynomamur  Obyuaiowjuiica  nOAydUmM  6O3MONCHOCHMYb O
dopmuposanusn cnedyrouwux auunocmuvix YY/I:

. OIlpeIeIeHuEe MOTUBALIUY U3y4EeHUs1 y4eOHOro MaTepuala;

. OLICHMBAHHE YCBAaMBAaEMOI0 Y4eOHOro Marepuasa, UCXOls M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEH;

. IOBBIIIEHUE CBOErO0 OOpPa30BaTEIBbHOIO YPOBHA M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIECTBA;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYaLIUAX;

. OLICHUBAHKE COLMAIBHON 3HAYMMOCTHU PO(eccuii, CBA3aHHBIX C XUMHUEH;

. BJIaJICHUE MpaBWIaMU 0€30MacHOr0 OOpaIleHUsl ¢ XMMHUYECKUMH BEIIECTBAaMH U

000py1I0BaHUEM, TTPOSIBIICHUE KOJIOTUUYECKON KYJIbTYPHI .
Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyuarowuiicss NOAYYUm 803MONCHOCHb 01 POPMUPOBAHUS CLEOVIOUUX PeSYNAMUBHBIX
YVA:

. HenenoiaraHiue, BKJIIOYas TIOCTAHOBKY HOBBIX  Ieneil, mpeoOpa3zoBaHue
NPaKTUYECKON 3a/7a4d B IO3HABATEIBHYIO, CAMOCTOSITEIBHBINH aHaIM3 YCIOBHHA TOCTH)KEHUS
eI Ha OCHOBE Yy4€Ta BBIJCICHHBIX YUYUTEJIIEM OPUEHTHUPOB JEWUCTBHS B HOBOM Yy4eOHOM
Marepua’e;

® IJIAaHUPOBAHUC ITYTU JOCTHUIKCHUS ueneﬁ;
° YCTaHABJICHHUC MLCJICBBIX IMPUOPUTCTOB, BBIACICHUC AJIBTCPHATUBHBLIX crocoboB
JOCTHIXXCHUA LICIIN U BbI60p Hauboee S(I)Q)CKTI/IBHOFO cnoco6a; * YMCHUC CaMOCTOATCIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABJIATh UM; * YMEHHUE IPUHUMATh PEIICHUs B MPOOIEeMHON
CUTYaLuu;

. MOCTAHOBKA YUYEOHBIX 3a/ad, COCTABJIICHWE IUIAHA W TIOCJICIOBATEIILHOCTH
JIEHCTBHI;

. opraHu3aiys pado4yero MecTa Mpu BBHIITOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YIbTATOB OOyUYEHHS, OIICHUBAHHE YCBOCHHOT'O MaTepuana,

OIICHKA Ka4dyeCTBa U ypOBHSI HOJ'Iy‘IGHHI)IX 3HaHHI>'I, KOppeKIII/ISI IJIaHa " cnoco6a Z[GI\/'ICTBI/H[ HpI/I
HeoOxoaumoctH . [lo3HaBatensubie OOyYarOMMiics TOTYYUT BOZMOXKHOCTE IS (POpMHUpPOBaHUS
CIEAYIOIIMX MTO3HABaTENbHbIX Y'Y /I:

. MIOUCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJu3 yCIOBUW M TpeOOBaHMI 3a1auu, BHIOOp, COMOCTaBIEHHWE M 0OOCHOBAHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIMOCOOOB PEIICHHS 3aJaddl B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBHJKEHUE M 000CHOBaHHUE TMIIOTE3bI, BBIOOP CrI0c00a e€ MpOoBEPKHU;

. CaMOCTOSITEJIbHOE CO3[aHHE AJITOpPUTMA JIEATENbHOCTH MPU PELICHUH MpodiemM
TBOPYECKOTO M IMTOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

. OTIMCHIBAHUE CBOWCTB: TBEPIBIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIICICHHE X
CYIIECTBEHHBIX ITPU3HAKOB;

. n300pakeHHe cocTaBa MPOCTEUINX BEIIECTB C MOMOIIbI0 XUMHUECKUX (HOpMYI U
CYIIHOCTH XMMHYECKHX PEaKIUil ¢ MOMOIIBIO XUMUYECKUX YpaBHEHHUIA;

. NpOBe/ICEHUE HAOIIOICHUH, ONTUCAHNE TIPU3HAKOB U YCIIOBUI TEUCHUST XUMUIECKUX

peakiuii, BHIMOJHEHUE XUMHUECKOT0 SKCIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HaOJIOJeHUN
3a SKCIEpPHMEHTOM, peUIeHHe 3ajad, MOJIYyYeHHEe XMMHYECKON HH(OpManuu H3 pa3IudHbIX
HCTOYHUKOB;

. YMEHHE OpraHN30BbIBATh UCCIIEIOBAHHUE C LENIbI0 MPOBEPKHU TUIIOTE3;

. YMEHHUE JIeNIaTh YMO3aKII0UeHHs (MHAYKTUBHOE H [0 aHAJIOTUH) U BBIBOJIBI,
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. YMEHHE OOBEKTHUBHO OIEHWBATh HMH(OPMALMIO O BEMECTBAX M XUMHUYECKUX
nporeccax, KpUTHUEeCKH OTHOCUTHCS K NICEBAOHAYYHON HHDOpMAIIIH.

Kommynukamuenuie

Obyyarowuiics  noayuum  803MONCHOCMb O (popmuposanusi  C1edyrouux
Kommynuxamusnvix YV/I:

® IIOJIHOC W TOYHOE€ BBIPAXKCHHUE CBOUX MBICJIC B COOTBETCTBUH C 3aJadyaMn H
YCJI0BUSAAMU KOMMYHUKAIIUU
® AZICKBATHOC HCIIOJIB30BaHUC PEUYCBLIX CPCACTB i1 ydacTusa B JUCKYCCUHU H

apryMEHTalluu CBOEH MO3UINH, YMEHHE MPEJICTABIATH KOHKPETHOE CO/IEpPIKaHUE C COOOIIEHnEM
€ro B IMMCbMEHHON U YCTHOHM (opMe, OnpeieieHne Clloco00B B3aUMOAEHCTBHS, COTPYJHUUYECTBO
B TIOMCKE U cOope nH(popMaInu;

. OIpe/ielIeHne CI0COO0B B3aUMOJEHCTBUSA, COTPYAHMUYECTBO B IOMCKE U cOope
uHpOpMaLUK, YYacTHE B JHajiore, IUIAHHPOBAaHHE OOLIMX CIOCOO0OB palOThHI, MPOSBICHUE
YBa)XXKUTEJIBbHOIO OTHOIIEHUS K APYTUM y4aIlluMCS;

. ONMCAHUE COJACPNAHMS BBINOIHSAEMBIX IEHCTBUI C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHONIPAKTUYECKON NEATEIBHOCTH;

. YMEHMSI YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHALMU PA3IUYHbIX
NO3ULUI B COTPYAHUYECTBE;

. dbopMyIupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UILHMI0, apryMEHTUPOBaThH U
KOOPJMHUPOBaTh €€ C MO3ULMIMU NapTHEPOB B COTPYJHHUYECTBE IpPU BBIPAOOTKE OOIIEro
pelIeHNs B COBMECTHOM €ATEIbHOCTH;

. OCYIIECTBIIATh B3aUMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKLHUIO,
OLICHKY JeHCTBUI apTHEPA, YMETh yOSKIaTh;

. UCIIOJIb30BaTh aJIeKBAaTHbIE S3bIKOBBIE CPEJCTBA JJIsI OTOOPA)KEHUSI CBOMX YYBCTB,
MBbICJIEH, MOTUBOB UM MOTpeOHOCTEMN; 0TOOpaxarh B peuu (onucaHue, 0ObSICHEHUE) COJEpKaHUE
COBEpILIAeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBAaTh KOMMYHUKAaTUBHYK) KOMIIETEHIUIO, MCIIOJB3Ysl CPEICTBA YCTHOW H
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKcTaMu Yy4yeOHMKa U JONOJHUTEIbHON
JUTEPaTypol, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSBIATH FOTOBHOCTh K YBAXXEHMIO MHOM TOUYKU
3peHus IpU 00CYKIEHUU PE3yNIbTaTOB BHINOJIHEHHON paOOTHI.

Ilpeomemmuvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 8 Knacce agnawomes
cneoyrowue ymeHus:

1. B nosnasamenvuou chepe:

AaBaTb OHNPCACICHUA H3YUCHHBIX MMOHATHUN: BEIIECTBO (XI/IMI/I‘IGCKI/II\/II 9JICMCHT, aTOM, HOH,
MOJICKYJId, KPUCTAJUINYCCKAA PCUICTKA, BEUICCTBO, IPOCTHIC U CIIOKHBIC BCUICCTBA, XUMHUUYCCKAA
q)OpMy.]'Ia, OTHOCHUTCIIbHAd aTOMHad MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAasA MacCa, BaAJICHTHOCTD,
OKCHJbI, KHCJIOTbI, OCHOBAaHMH:, COJIH, aM(i)OTCpHOCTB, HHJAUKATOP, nepnonnqecxﬂﬁ 3aKOH,
nepuoanvcCKas cucrema, nepuoanvcCKas Ta6J'II/IIIa, HN30TOIIHI, XHUMHUYCCKas CBA3b,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHDb OKHCJICHUA, SHCKTPOJII/IT); XUMHUYCCKas pCaKknusd

(XMUMHYECKOE€  ypaBHEHHE, reHeTUYecKass  CBA3b,  OKHCIEHHE,  BOCCTaHOBJICHUE,
ANEKTPOJIUTUYECKAS JMCCOIanus, CKOPOCTb XUMUYECKON peaxIumn);
* OMHCHIBATh JIEMOHCTPAIIMOHHBIE M CAMOCTOSITEILHO MPOBEIEHHBIE IKCIIEPUMEHTHI, HCTIONB3YS
JUIS 3TOTO €CTECTBEHHBIN (pycckuit, pPOIHOWM)  s3BIK WM S3BIK  XUMHUH;
OTMHUCHIBATh W pa3iinyaTh HW3y4YEHHBIE KJIACChl HEOPTaHWYECKUX COCAMHEHUH, MPOCThIE W
CJIOKHBIE BEILIECTBA, XUMUYECKHE peaKkiuy;
KJIacCU(PUITUPOBATH W3yYCHHbBIE 0OBEKTHI u SIBJICHUS,

Ha6J'IIOIlaTB ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO IMPOBOJAUMBIC OIIBITBI, XWUMHYCCKUC
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peaxuuu, MIPOTEKAIOINE B pupoe u B ObITY;
JenaTh BBIBOJBI W YMO3aKJIIOUEHUS M3 HAOJMIOACHWM, W3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, NPOrHO3MPOBAaTh CBOMCTBA HEU3YYEHHBIX BELIECTB 110 AHAJIOTUU CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYPUPOBaTh M3YYCHHBIH MaTepHall M XHUMHUYECKYI0 HH(POPMALMIO, TOIYYEHHYIO W3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO IEPUOAOB (B paMKax

M3Y4YEHHBIX MOJIOKEeHUH Teopun . Pesepdopa), crpoeHne mpocTeHIIMX MOJICKYII.

2. B yennocmno-opuenmayuonHoti cgepe:
aHAIM3WPOBATh M OICHUBATHh IOCIEICTBUS MJI OKPYXKAIOIIEH Ccpelnbl ObITOBON H
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUIN IKCTICPUMEHT.

4. B cgpepe bezonacnocmu dHcusnedesmenbHOCMI:

* OKa3bIBaTh MEPBYIO OMOILb IIPH OTPABICHUSX, OKOraX U JIPYTUX TpaBMax, CBA3aHHBIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.

ONUCBHIBATh CBOMCTBA TBEPABIX, JKMIKUX, Ta3000pa3HbIX BELIECTB, BBIIEIAS HX
CYIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BEILECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBaM, YCTaHaBIMBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPHUCTUKAaMH BCUICCTBA,

* PACKpBIBATh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATUH «aToOM», «MOJIEKYJIay,
«XUMHYECKHI JJIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTAaB NPOCTEHIINX BEHIECTB C IMOMOIIBI0 XHUMHUYECKHX (QOpMyT H
CYIIHOCTh XMMHYECKHX PeaKIUil ¢ HOMOIBI0 XUMUYECKUX YPAaBHEHUIA;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIAPHYIO MacCChbl BCHIECCTB, a4 TaKXKC
MacCOBYIO JIOJIF0O XUMHMYECKOIO 3JIEMEHTa B COEAMHEHUSX JUIl OLEHKM MX IPAaKTUYECKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIU;

® KHaCCHq)HIIHpOBaTB OKCHJBbI 1 OCHOBAHUs 110 CBOﬁCTBaM, KHCJIOTBI U COJIU 110 COCTABY,

* [10JIb30BAThCA J1a0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYI0H;

® MIPOBOAWUTL HCCJIOKHBIC XUMHUYCCKUC OIBITHI U Ha6JHOI[eHI/I$[ 3a U3MEHEHUSIMH CBOMCTB
BEIIECTB B Ipollecce MX MpeBpalleHui; coOIr0AaTh MpaBWiia TEXHUKM O€30HMacHOCTH NpHU
MIPOBEICHUH HAOJIOIEHU U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBbHO KHCIOTHI M INENOYM, TOJIb3YSICh HWHIAMKATOpaMH;
OCO3HaBaTh HEOOXOIAMMOCThH COOJIIOJIEHUSI Mep O€30MacHOCTH MpH OOpallleHUuU C KUCIOTaMH U
11eJI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menaeneena;

* OMMMCHIBATh M XapaKTepU30BaTh TaOMUUHYI0 (OpPMY NEPUOTUYECKON CHUCTEMBI
XUMHUYECKUX DJICMECHTOB,

* XapaKTepu30BaTh COCTAaB aTOMHBIX fAJ€p M paclpeseleHue YUCia 3JIEKTPOHOB I10
SJICKTPOHHBIM CJIOSIM 4TOMOB XHMHUUYCCKHX OJICEMCHTOB MaJlbIX IICPHUOJ0B HepHOHI/ILIeCKOfI
CHCTEMBI, a TAaKXKe KaJlus ¥ KaJIbIHs;

* pa3yInyaTh BUAbl XUMHUYECKOW CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJITNYECKYIO;

* U300paXkaTh SJIEKTPOHHO-HUOHHBIE (HOPMYINBI BEIIECTB, 00pPa30BaHHBIX XUMUYECKUMU
CBSI3IMU Pa3HOTO BH/JIA;

* BRIABIISITH 3aBUCHMOCTb CBOMICTB BCIICCTB OT CTPOCHUA UX KPUCTATLIIMUCCKUX peH_IéTOKI
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METATTHUECKUX;
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* XapaKTepU30BaTh XUMHUUYECKUE DJIEMEHTHl U UX COEIMHEHUS HA OCHOBE IOJIOXKECHUS
3JIEMEHTOB B TIEPUONYECKOM cucTeMe U 0COOEHHOCTEN CTPOSHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHE NEPUOANUECKOI0O 3aKOHa U
NepPUOANYECKON cHCTeMbl Xumuuyeckux »dnemeHToB [I. M. MengeneeBa; ¢ oOBSCHATH CYTh
XUMHUYECKHX MPOLECCOB U X MPUHIMITUAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBHUS MPOTEKAHUSA XUMUUYECKUX PEaKIIU;

* YCTaHABJIMBATh NPHUHAJIEKHOCTh XUMHYECKOM pEaKUMMU K ONpEACNEHHOMY THUILY I10
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3JIoKEHMs, 3aMelleHus U oOMeHa); 2) no
BBIICJICHUIO WJIM TOTJIOUICHUIO TEIUIOTHl (peakUuu 3K30TEPMUYECKUE U SHIOTEPMHUYECKHE);
3) 10 M3MEHEHUIO CTENCHEW OKUCICHHS XUMHYECKUX ODIIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMEIE);

* COCTaBISITh YPAaBHEHMS JJICKTPOJUTUYECKONW JHUCCOLMALMM KUCIOT, IIEJIOYEH, COJICH;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMs peakluii oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUECKUX PEaKIil o Gpopmynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; OMPEEIATh HCXOJHBIE BEIeCTBA 10 (hopMyiIaM/Ha3BaHUSAM IPOIYKTOB PEAKIINH;

* COCTaBIIATh YPAaBHEHUS PEAKIUi, COOTBETCTBYIOLINX MOCIEA0BATEILHOCTH («IIETIOYKE))
IpPEBpaLEHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIISITH B MPOILIECCE IKCIEPUMEHTa MPU3HAKH, CBUIETEILCTBYIOIINE O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C OMPEIEIEHHON MAacCOBOH 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPENENSATh XapaKTep Cpebl BOAHBIX PAaCTBOPOB KHUCIIOT M LIEJIIOYEH MO M3MEHEHUIO
OKpPacKH UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIUU, NOJITBEPKIAIOIINE HAJMYUE B BOJHBIX PacTBOPAX
BEIIECTB OTAEIbHBIX HOHOB

* OIPENENITh IPHUHAUICKHOCTh HEOPIaHWYECKUX BELIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB/TPYIII: METAIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPEENATh BaJICHTHOCTh U CTEIIEHb OKHCIIEHUS JIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPraHMYECKUX COEAUHEHMH [0 BAJIEHTHOCTSM U CTEHEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATD 3aKOHOMEPHOCTH M3MEHEHMS (PU3UYECKUX M XUMUYECKUX CBOWCTB MPOCTHIX
BEUIECTB (METaVIOB M HEMETAJIOB) M MX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMHU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapaKTEpHblE [UIsi TPyHI OKCHUJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE A KaXXJOro U3 KJIacCoB
HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  TNPUMEPHl  peakUuid, TMOATBEPKAAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHUYECKUX BEIECTB: OKCUAOB, KUCIIOT, OCHOBaHUM U COJIEH;

* OIPENENSITh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIMTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (11 M3YYEHHBIX pEeakiuil) 1mo
IPEI0KEHHBIM CXEMaM PEAKIUI;

* IPOBOJUTH J1aOOpAaTOpHbIE OMBITHL, IMOATBEPXKAAIOIINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX BEIIECTB;

Ilpeomemnvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 9 Knacce agnawomes
cneoyrowue ymeHus:

1. B no3nasamenvHoli cghepe:
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© AaBaTb OMNPCACIICHUA HU3YYCHHBIX IMOHSATHUN: BEIECTBO (XI/IMI/I‘-IGCKI/Iﬁ QJICMCHT, aTOM,
HOH, MOJICKYJIa, KpHUCTAINIMYECKasd PpEIICTKa, BCHICCTBO, IMPOCTBIC MW CJIIOKHBIC BCIICCTBA,
XUMHUYCCKas Q)opMyna, OTHOCHUTCJIbHAsA aTOMHasd MacCa, OTHOCHUTCJIbHAsA MOJICKYJISIpHAd Macca,
BAJICHTHOCTD, OKCH/JBI, KHCJIOTHI, OCHOBaHMUA, coJiy, aM(bOTepHOCTB, HHAWUKATODP,
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, IICpHUOAHNYCCKAad CHCTCMA, JMCPHOANYICCKAAL Ta6JII/II_Ia, HN30TOIIHI,
XUMHYECKast CBA3b, SJICKTPOOTPHULATCIBbHOCTL, CTCIICHD OKHCJICHUA, 3J'ICKTpOJ'II/IT); XUMHNYCCKas
pCaKknusd (XI/IMI/I‘-IGCKOG YpaBHCHHC, ICHCTHYCCKasA CBA3b, OKHUCICHUC, BOCCTAaHOBJICHUC,

ANEKTPOIUTHIECKAS JIICCOIIHALINS, CKOpOCTh XUMHAYECKOH peaKIun);
* OIKCHIBATh JIEMOHCTPAIIHOHHBIC U CAMOCTOSITEIHHO MPOBECHHBIC YKCIIEPUMEHTHI, UCIIONIB3YS
JUIE ~ 3TOTO €CTECTBCHHBIH (pycckuii,  poAHOM)  s3BIK M SI3BIK  XUMHUH,
OMHKCHIBATh W PA3IMYaTh HM3YUYEHHBIC KJIACCHI HEOPTaHWYECKUX COCAMHEHUU, MPOCThIC U
CJIO’KHBIC BEIIICCTBA, XUMHYECKHE peaKIuu;
KJIACCU(UITUPOBATH W3Yy4YCHHBIC 00BEKTHI u SIBJICHHUS;
HaOJIIOIaTh JIGMOHCTPHUPYEMBIE M CaMOCTOSITEJIbHO TIPOBOJMMEBIC OIBITHI, XUMHUYECKUE
peaKIuu, MIPOTEKAOIINE B npupojie " B OBITY;

JeNnaTh BBIBOJBI W YMO3aKJIIOYEHUS U3 HAOJMIOJACHMM, UW3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIIECTB IO AaHAJIOTUH CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUPOBaTh HM3YYCHHBIH MaTepHall M XHUMHYECKYI0 WH(POPMALHMIO, TOIYYEHHYIO W3
JIpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOIO — TPETHETO IEPUOAOB (B paMKax

M3YYEHHBIX MONIOKeHU Teopun  D. Pesepdopra), ctpoeHue npocTelimx MOJIeKyl.

2. B yennocmno-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IOCIEJICTBUS JI1 OKpYXarolled cpelnbl ObITOBON U
IPOM3BOJICTBEHHOM JIEATEILHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IIPOBOJIUTH XUMUYCCKUH IKCTICPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessmenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOILb NPH OTPABICHUSX, OKOTaX U JPYTUX TpaBMax, CBA3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYIOBAHUEM.

TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Hazeanue Tema ypoxa Ocnognbuie euowt deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsn anue
o0bopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caymanvue oObSICHCHUN YIUTEIS.
Bewecmea. CamocrodrenbHas paboTta ¢ yueOHUKOM.
OO6bscHeHre HaOI0JaeMbIX SIBJICHUH.

2.Ilpespawenus
geuecms. Ponv
XUMUU 6  JICUZHU

Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Crnymanue oObSICHEHUN yUUTEIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
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yenoeeKkda.

3.Kpamxuii  ouepk

Craymanue oObsSCHEHUN YUUTEIS.

ucmopuu passumus | CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
Xumuu. OTbéop ® cpaBHEHHE MaTepuana IIo0
HECKOJIbKUM UCTOYHHKAM.
4.11CX2 JU. | Cnymanue OObsICHCHHIA yIUTEIS. Hatuuk
Menoeneesa. 3uaxu | CamocrositenbHas paboTa ¢ ydueOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesa. TeMIIepaTyp
9/1eMEeHMO8. PaGora ¢ kaproukamu. bl, JlaTumk
TeMIiepaTyp
Bl
TJIATUHOBBIN
5. Xumuyeckue
AHanu3 GopMmyi.
Gopmynsi.
Omuocumenvhas Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
aAMmomMHAasl u | KAUC€CTBCHHBIX 3aJa4.
MONEKYIAPHAs CJIYHIaHI/IC 00BsACHEHU YUYUTCIIA.
Mmaccoi. Pabota B mapax.
Pabora B rpymnmax.
Amomuwl 1. OcHosnbie Pa6 JaTuuk
XUMUYECKUX | CBe0eHUs o | o0t € PAsAGTOTIBIN MATEPHATION. BBICOKOM
Caymranue oObsSCHEHUN YIUTEIS.
971eMeHmM 08 CIPOEHUL AMOMOB. | (<o (o oo ag paBoTa ¢ yUEGHHUKOM. TeMIeparyp
(8u) H3zomoneol. bI, Jlaruuk
TeMIeparyp
BI
TIJIATUHOBBIN
2. Cmpoenue | Crymanue OObSICHCHHI YIUTEIS.
91eKMPOHHBIX CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabota ¢ Tabmuieit Menaeneesa.
Hzmenenue uucna | Pabota c KapTOUKaMH.
91eKMPOHO8 Ha | Pabora B mapax.
BIY. Pabora B rpynmnax.

3. Honnas ceasev.

Caymanue oObsCHEHUN YUUTEs.
Pemrenune moctaBneHHbIX 3a1a4.
Pabota ¢ yuebHUKOM.

Pabora B mapax.

Pabora B rpynmnax.

4,
Bzaumooeticmeue
amomos
DNIeMEeHmMO6-
HeMemaos
MedHcoy coOoll.

Crnymanue oObSICHEHUN yUUTEIs.
PaGora ¢ Tabnuneit Menaeneena.
Pemenne 3amad.
Pabora B mapax.
Pabota y nockwu.

5. Kosanenmnas
XUMUYECKAsl C8A3b.

Pabota ¢ pa3gaTouHBIM MaTEpPHATIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAs C853b.

Pabota ¢ pa3aTOYHBIM MaTEpUAIOM.
Crnymanue oObSICHEHUN yUUTENs.
CamocrogTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u

Pabota B mapax.
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cucmemamuzayus
3HAHUI .

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOJILHOM paboTe.

8. Konmponvhas

Pemenue 3aganuii KOHTPOIBHON pabOTHI.

paboma No |.
Ilpocmuie 1. Ilpocmole JlaTauk
Pabota ¢ pa3gaTouHbIM MaTepuagIoMm. .
eéewecmea (7 | sewecmaa - N BBICOKOH
Caymanue oObCHEHUN YUUTEIS.
u) Memanivl u TeMIIepaTyp
CamocrosTenpHas paboTa ¢ yUeOHUKOM.
Hememannol. AHATH3 OLIHGOK b, Jlatumk
Ananuz L TEMIIEPATYD
. AHaM3 KOHTPOJIBHOU pabOTHI.
KOHMPOIbHOU Bl
6 Pabota Haj ormmOKaMu. .
abomet. IJIATHHOBBIN
p Pemrenue 3agau.
— HW3MepeHue
TeMIIepaTyp
bl TICPEXOJIOB
AJUTOTPOITHBI
X
MoauduKaIu
51 CepBhl;
U3MEPECHHUE
TEMIIEPATYp
bl IIJIABJICHHS
BEIIIECTB.
2. Konuuwecmeso
Ananuz popmyi.
seujecmaa.

Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Craymanue oObSCHEHUN YIUTEIIS.

3. Pewenue 3ao0au .

Amnanuz popmyi.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a]lay.
Crnymanue 0ObsICHEHUN yUUTEs.

4. Monspnuii
o0bvem 2a306.

Amnanuz popmyi.

Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObsICHEHUH yUUTEs.

5. Pewenue 3a0au.

Amnanus ¢popmy.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObSICHEHUH yUUTEs.

6. Oboowenue u

Pabora B mapax.

cucmemamuszayus | PaboTa B rpymmax.
3Hanuil no enage | Pemenue 3amad.
«IIpocmule [IpoBepka nory4eHHbIX 3HAHUI.
seuecmeay. ITonroToBka K KOHTPOJIBHOMN paboTe.
7. Kommponvnas | Pemenue 3a1aHuii KOHTPOJIBHON pabOTHI.
paboma No 2.

Coeodunenusn | 1. Cmenenw | Cnymanue 00bsICHEHUH yUUTes.
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xumuueckux | oxucienus. Awnanuz | CaMoctosiTenbHast paboTa ¢ y4eOHHKOM.
21eMEeHmoe KOHMPOILHOU Pabora ¢ Tabnureit Meuneneesa.
(15 u). pabomai. Pabota c kapToukamu.

2. Baowcnetivue

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
K1accol  OUHAPHBIX .
- Cayuranue oObsSICHCHUN YIUTEIIS.
coeOuHeHull .

CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Ocnosanusi. p Hatuuk pH
aboTa ¢ pa3aTOYHbBIM MaTepUATIOM.
Caymanue oObCHEHUN YUUTEIS.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
4. Ob6o6wenue wu | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3akperieHue 3HaHu 1o TeMeE.
5. Kucnomeo. Crnymranue oObsICHEHUH yUUTEIIs. Hatuuk pH
CamocrosrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaTOYHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
7. Conu. Caymranue oObsSCHEHUN YIUTEIS. Harunk pH

CamocrosTenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ CpaBHEHHE MaTrepuaia IO
HECKOJIbKUM HCTOYHHKAM.

8. Obobwenue u

Pab6ora ¢ pasaaTO4YHbIM MAaTCpUAIOM.

cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHUu 10 TEME.
9. Ob6obuwenue u | Pabota c pa3gaToyHbIM MaTEPUATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHUU 00 | 3akpernieHne 3HaHUH 10 TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4ecKux
sewecms.
10.

Pabota ¢ pa3naroyHbiM MaTepuaaoMm.
Kpucmannuueckue .

Caymanue oObsCHEHUN YUUTES.
peutemku.

CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
12. Yucmoie | Caymanue oObACHEHUN yIUTE.

eewecmea u cmecu.

CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJBbKHUM UCTOYHHUKAM.

13. Maccosas u
obvemnast oonu
KOMNOHEHMO8
cmecu.

Amnanuz ¢popmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3ajau.
Crnymanue 0ObSICHEHUH yUUTEs.

14. Pacuemer,
CBA3AHHbLE c
nousmuem «00JiAy.

Amnanuz popmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3a7au.
Crnymanue oObsICHEHUN yUUTEs.

15.  Koumponvuasn

Perienue 3a1anuii KOHTPOJIBLHOU PaOOTHI.
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paboma No 3.

Hzmenenusn 1. Duzuueckue
’ Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
NPOUCX00AUWU | SIGNEHUSA 6 XUMUU. .
Caymanue oObsCHEHUH YUUTEs.
e ¢ | Ananus
. CamocrosrenbHas padoTa ¢ yueOHUKOM.
eewecmeamu | KOHMpOIbHOU
(12 u). pabomoi.
2. Xumuueckue | Cnymanue oObSICHCHUN YIUTEIIA.
peaxkyuu. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1Oop M cpaBHEHHME Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuuecxue | Cnymanue oObICHEHUN YUUTEIIS.
VPasHeHUs. CamocrodrenbHas paboTa ¢ yueOHUKOM.

Otbop ¥ cpaBHEHHE MaTepuaia IO
HECKOJIbKUM HCTOYHHKAM.

4.  Pacuemvr no
AHanu3 GpopMyL.
XUMUYECKUM
ypasHenuam. Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1a4.
Caymanue oObsCHEHUH YUUTEIsL.
5. Pacuemvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4.
Caymanue 0ObsCHEHUH YUUTEIsL.
6. Peaxyuu
Pabora ¢ pa3naTouyHbIM MaTEPHAIIOM.
DPAa3N10JHCEHUSL. .
Caymanue oObsCHEHUH YUUTEs.
CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
coeOuHeHUs. .
Caymanue oObsCHEHUN YUUTEs.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
3ameweHusl. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM HCTOYHHUKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
obmeHa. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM HCTOYHHUKAM.
10. Tunw
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
XUMUYECKUX .
g Crnymanue 0ObSICHEHUN yUUTEIs.
peaxyutl Ha
. CamocrodrenbHas paboTa ¢ yueOHUKOM.
npumepe  C80UCm8
800bL.
11. Obo6wenue | Pabota B mapax.
snHanuii. no meme | Paborta B rpynmnax.
«Hszmenenus, Pemenue 3amau.
npoucxooswue ¢ | IIpoBepka Mosy4yeHHbIX 3HAHUM.
geuecmeamuy. [loaroroBka K KOHTPOJIBHOU padoTe.
12.  Koumpoavnas | Pemenue 3ajaHuii KOHTPOJIBHOM pabOTBHI.
P
paboma Ne 4.
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Ilpocmeiimue
onepayuu ¢
eeuwjecmeamu
(Xumuueckuii
nPaAKmuKym)

5 u).

1. Ilpakmuueckas

paboma MNel.
Ilpuemor
obpawenust c
1abOpamopHvIM
o0bopyodosanuem.

HaOmroneuune
YUUTEIS.
O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI.
[TocTaHOBKa OMBITOB I AEMOHCTpPAIUN
KJIaccy.

BrinonHenue npakTuyeckon paboThlI.

3a JEMOHCTPAIUSIMU

2. Ilpakxmuueckas aTYNK
P HaoOmronenne 3a JEMOHCTPALUSIMU A
paboma  Ne2 — TeMIeparyp
Habnwoenue 3a ) . Bl
. . O0bsicHeHNEe HAOIFOJaeMBIX SBJICHUI. .
eopsiujett ceeqoil. IUIATUHOBBII
pALY [TocTaHOBKa OMBITOB I AEMOHCTPAIUN
KJ1accy.
BIIIOJIHEHUE ITPAKTUYECKON PAaOOTHI.
B &
3.  IIpakmuueckas aTYNK
P HaOmronenune 3a JEMOHCTPALUSIMU A .
paboma  Ne3 — BBICOKOU
Ananuz nouevl u ' . TeMIIepaTyp
O0bsaAcHeHNE HAOIIOHAEMBIX SIBJICHUMN.
60001. [TocTaHOBKa OMBITOB IS JAEMOHCTpPAIIAN BI,  Jlaramk
KTacey. TeMIeparyp
. Bl
BIIIOJIHEHUE IIPAKTUYECKON PaOOTHI. .
B o
IUTATUHOBBII
—H3MepeHue
TeMIeparyp
Bl B
rpoiiecce
oOyueHus
npueMam
BBHITIAPUBAHU
s BOIBI U3
o0pa3Ios
IMOYBEL.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
rmoxasareJiist
BBITSKKHU
pacTtBopa
IMOYBBI
4.  Ilpakxmuueckas aTYNK
P HaoOmronenune 3a JIEMOHCTPAIUSIMU A .
paboma  Ned E— BBICOKOM
Ipusnaxu ) . TemMmepar
P OO0BsicHEHNE HAOIIOAEMBIX SIBJICHUI. E M
XUMUYECKUX Bl aTYUK
. [TocTaHoBKa OMBITOB IJiA JAEMOHCTpALlUU |
peaxkyuil. KIacey TEMIIEPATyp
) . bl
BrinmonHenue npakTudeckoii paboThl. .
IJIATUHOBBIH,
Harunk pH —
MIPU3HAKA
peakuuii 1o
U3MEHEHUIO
Cpensl
(peakuus
HEUTpaIu3all
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5. Ilpakxmuuecxas DIIEKTPOHHBI
P HaOmronenue 3a JEMOHCTPAIHSIMH p
paboma No5. — e BECHlI,
IIpucomoenenue ' . Habo
P OObsicHeHrEe HAOTIOTaEMBIX SIBJICHU. p
pacmeopa caxapa u nabopaTopun
[TocTaHOBKA OMBITOB AJIA JEMOHCTPALUH
pacuem e2o I'A
) KJIaccy.
Maccoeol  0oau 8 .
BrinonHeHue npakTudeckoi paboThl.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Pa6 Jatamk
aboTa ¢ pa3aTOYHBIM MaTEPHAIIOM. .
Pacmeopoi. Pacmeopumocmo O Ay m——————. BBICOKOM
Peaxuuu gewecms 6 ooe. ! TeMIepar
u u CamocrosTenpHas paboTa ¢ yUeOHUKOM. patyp
UOHHO20 bl, Jlaruuk
oomena. TeMIIepaTyp
Okucnumenvn bl
0- TJIATUHOBBIN
eéoccmanosum — 1o
eibHble TOPEHUIO0
peaxyuu(l1 CKa3aHo
u) BBIILIE,
2. 9/IC. OcHosHbie atuuk pH —
o T Pabora ¢ pa3naTouyHbIM MaTEPHATIOM. A p
NOJIOJHCEHUS . npu
Cnymanue oObSICHEHUN yUUTENS. 1; .
u HUH
CamocrosTenbHas paboTa ¢ yueOHUKOM. yi
3 Honnvle KHEIOT 1
) Ananu3 GpopMyIL. OCHOBaHHI
VPABHEHUSL. (
PelleHie TeKCTOBBIX KONMYECTBEHHBIX H | \oP A4
Ka4eCTBCHHBIX 3a]1a4. pacTBopa).
Craymanue oObsSCHEHUN YUUTEIS. Haruik
4.. Kucnomul, ux SNCKTPOLIPOB
lc;z.accu QbUKaW;l y Pabota ¢ pa3gaTroyHbIM MaTepUaIoM. ONHOCTH -
cootiemed Crnymanue 0ObSICHCHHI YUUTEIS. M3ydeHHe
) CamocrosirenbHas paboTa ¢ y4eOHHKOM. | mpoBOoaMMOC
5. Ocnosanus, ux
) ’ PaGoTa ¢ pa3aTOYHBIM MaTEPUAIIOM. ™
Kiaccuguxayus  u .
4 Crnymianue 00bSICHEHHH YUHUTENS. pacTBopoB

ceolcmaa.

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

6. Okcuowsi, ux
Knaccuguxayus u
ceolcmaa.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepuaiga Io
HECKOJBKUM UCTOYHUKAM.

7. Conu, ux
Knaccuguxayus u
ceoticmaa.

Crnymanue oObSICHEHUN yUUTEs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTrepuaiga I0
HECKOJIbKUM MCTOYHHUKAM.

8. T'enemuueckas

Pa6ota ¢ pa3aTO4HBIM MaTepUaIOM.

CB53b MmedHcoy .

Caymanue oObsCHEHUN YUUTEIS.
Kaaccamu

CamocrosiTensHast paboTa ¢ yueOHUKOM.
seujecms.
9.  OxucnumenvHo- | Caymanue 0ObSICHEHUN YUUTENs.
goccmanosumenvr | CamocTosATeNbHas paboTa ¢ y4eOHUKOM.
ble peaxyuu. OTtbop ™ cpaBHEHHE Marepuansa TII0

HCCKOJBKHUM HUCTOYHHKAM.

10. Obobwenue u

Pabota B mapax.
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cucmemamusayusi | Pabora B rpymnmax.
sHanui no meme « | Pemienue 3amau.
Pacmeopenue. [IpoBepka moy4yeHHBIX 3HAHUU.
Pacmeopur. [ToaroToBka K KOHTPOJIBHOMU paboTe.
Peaxyuu  uonnoco
oomena. OBP»y.
11. Koumponvnas | Penenne 3agaHuii KOHTPOJIBHON paOOTHI.
paboma No 5
Ceoiicmea 1. Ilpakmuueckas
P HabGmonenue  3a  1eMOHCTpanusiMu
nekmponumo |paboma  Ne 0. —
6 Honnvle peaxyuu. X .
. peary OO0bsicHeHNE HAOIFOJaEMBIX SBJICHUI.
K
(xumuneckui [TocTaHOBKa OMBITOB I AEMOHCTpPAILUN
nPaKmuKym) ——
4u) Y.
( BrinonHeHne npakTu4eckoil paboThl.
2. Ilpaxmuueckas aTYUK
P HabGmonenne  3a  1eMOHCTpanusiMu A
paboma  Ne 7. — TeMIeparyp
Venosus X . bl
OObscHeHre HaOII0JaEMBbIX SIBJICHUU. .
NpOMeKanusl TUTATHHOBBIHA
[TocTaHOBKa OMBITOB IS JAEMOHCTPAIIUN
XUMUYECKUX
g gy | Kacey.
eakyuil.  Medxc .
pedry Y | Boinonuenue MIPAKTUIECKON pabOTEHI.
pacmeopamu
INEKMPOAUMO8 00
KOHYA.
3. Ilpaxmuueckas atunk pH
P HabGmtonenue  3a  1eMOHCTpanusiMu A p
paboma  Ne 8. R—
Cesoiicmea kuciom X .
5 ’ | OOBsICHEHHE HAOJIFOTaeMBIX SBIICHHM.
OKCUO08,
. . | IlocraHoBKa OMBITOB AJISi IEMOHCTpAIUU
OCHOBAHULL U cONel.
KJ1accy.
Brinonnenue npaktudeckoil paboThl.
4. Ilpakmuueckas
P HabGmronenne  3a  1eMOHCTpanusiMu
paboma  Ne 9. H—
Pewenue X .
OO0bsicHeHre HAOTIOJAEMBIX SBJICHHM.
9KCNEepUMEHMAIbH
P ITocTraHoBKa OMBITOB I AEMOHCTpALUU
bIX 3a0ay.
KJ1accy.
Brinonnenue npaktudeckoil paboThl.
3aknwuenue | 1.0600wenue u | Pabora B mapax.
(4u) cucmemamusayus | Pabora B rpymnmax.
3HaHUU no | Pemenune 3amay.

VUEOHUKY XUMUU 3a
8 knacc.

[IpoBepka nony4yeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.

2.0606wenue u
cucmemamuzayust
3HAHULL no
VUeOHUKY XUMUU 34
8 knacc.

Pabora B mapax.

Pa6ora B rpynmnax.

Pemenne 3amad.

[IpoBepka moy4yEeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOIBHOM paboTe.

3. HUmoecosas
KOHMPOIbHASL
paboma no xumuu
3a 8§ kaacc.

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.

4. Ananuz

AHanu3 o1nooK.
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KOHMPONbHOU
pabomsi. Paboma
HAao owubKamu.

AHaM3 KOHTPOJIBHON pabOTHI.
Pabora Hajg ommbOkamu.
Pemenue 3agau.

Caymanue oObSICHEHUN YUUTEIIS.

9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. Ocnoenble uowl Hcnonwv3zos
pasoena, oeamenbHocmu anue
KoJluuecmeo ooyuarwuxcsa obopyooesa
yacoe HuUus
uenmpa
«Touka
Pocma»
Oowan 1.  Xapaxmepucmuka | Cioymanue 0ObSICHEHUN YIUTEIIS.
xapakmepucmu | xumuyeckozo snemenma | CaMmocrosiTenbHass ~ pabora  C
K@ XUMUYeCKUX | HA  OCHOBAHUU €20 | yUEOHUKOM.
emenmos (4 | nonosicenus ¢ | Pabora ¢ tabiuueit Mennesneesa.
u). Ilepuoouueckoii Pabota c kapToukamu.
cucmeme I u
Memnoeneesa.
2. Xapaxmepucmuxa | Ciaymanue oObsICHEHUH yuuTens.
xumuueckozo snemenma | CamoctosiTennbHas ~ pabota ¢
Ha4  OCHOBAHUU €20 | y4COHUKOM.
NON0JICEHUS 6 | Pabora c Tabnuueii Menneneesa.
Ilepuoouueckoii Pabota c kapToukamu.
cucmeme I u.
Memnoeneesa.
3. Xapaxmepucmuka | Cioymanue oObSICHEHUN YIUTEIS.
xumuyeckozo snemenma | CaMmoctosiTenbHast ~ pabora  C
no KUCTIOMHO- | YIEOHUKOM.
ocHogHbiM  ceoticmeam | Pabota ¢ Tabnuieit Meneneena.
obpazyemvlx um | PaboTa ¢ kapTouKamu.
COeOUHEeHULL.
4. Ilepuoouueckuii | Cymianue oObsICHEHUH yUnTes.
3aKOH u | CamocrositennbHast ~ pabora  C
Ilepuoouueckasn y4EOHUKOM.
cucmema  xumuueckux | Pabora c Tabnuieit Menneneena.
onemenmos  J].  H. | Pabora ¢ kapTouKamu.
Memnoeneesa.
Memannwr (13 | 1. Tonoxcenue | Cnymanue oObICHEHUN YUUTEIS.
u) Memannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouuecroti Y4eOHUKOM.
cucmeme Pabota ¢ Tabmauieit Menneneena.

J.U.Menoeneesa u
cmpoenie ux anomoe.

Pabota ¢ kapToukamu.
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2. Xumuueckue Jatauk
. Pabora C pa3IaTOYHBIM
ceoticmea Memalios. TEeMIIEPATYPhI
MaTepUaJIoOM. .
. IJIATUHOBBIH
Cnymanue 0ObSICHEHUN yUUTEINS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.
3. Tonyuenue | Crymanue OObSICHCHHIA yUUTEIS.
memannos.  Kopposus | CamoctodTenbHass  pabora ¢
Memannos. y4eOHUKOM.
OTtbop M cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.
4, L]enounvie | Cymmanue oObsICHEHUN yUUTEIIS. Hatuuk
Memannl. CamocrosarenbHass ~ paboTa ¢ | TeMIeparypsl
y4eOHUKOM. MJIATUHOBBIH
Ot0op W cpaBHEHHE MaTrepuania
10 HECKOJIBKUM UCTOYHHUKAM.
5. Lenounvie | Pemenue 3amad.
Memanol. Pabora no kaproukam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
6. BPepunnui, macnuii u
PaGora c pa3gaToYHbIM
wWenouHo3eMenbHble
MaTepHajoM.
Memanol. .
Crnymanue oObsICHeHUI yUUTENs.
CamocrositennbHast ~ pabora €
y4eOHUKOM.

7. Bepunnuu, maznuil u

Pemenue 3axay.

WenoyHo3eMelbHble PaGora o kaproukam.

Mema’nvl. Pemenue XAMHYECKHUX
YPaBHEHHH.

8. Antomunuil.
Pa6ora c pa3gaToYHBIM
MaTepHaIoM.
Crnymanue oObSICHEHUI yUUTENS.
CamocrosiTennbHasi ~ pabota  C
y4EOHUKOM.

9. Anomunui.

Pemenue 3aaay.
PaGota o kaproukam.

Pemenue XUMUYECKUX
YPaBHEHHH.

10. Keneso. Caymanue oObsCHEHUN YUUTENS.
CamocrosiTennbHasi ~ pabota €
y4EOHUKOM.

O0bpsacHenne HaO0II0JaEMBIX
SIBJICHUM.
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11. 3axpennenue u

Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHUl no 2naee nepsou | Pemenue 3anad.

«Memannwvi». [IpoBepka nosry4eHHBIX 3HAHU.
[TonrotoBka K  KOHTPOJBHOM
pabore.

12. Konmponvnas | Peuienne 3agaHuid  KOHTPOJILHOM

paboma Nel | paGoThI.

«Memannv».

13. Ananuz | AHanu3 ommooK.

KOHMPOAbHOU pabomsl. | AHAIIU3 KOHTPOJILHON pabOTHI.

Pa6ora Hazg omrmOKaMu.
Pemenue 3agau.
Caymanue oObsSCHCHUN YUUTEIS.

7l Ipaxmuueckas paboma aT4YUK
Ceoiicmea P p Habmonenue 3a ’Zv[
memannog u ux | Nel.  Ocywecmenenue [ICMOHCTPAIIHAMH YIHTEIIA BBICOKOM
coeOuHeHul YENOuKU  XUMUMECKUX | (yoo o 0o o Ha6J'IIO,£[aeMBIX TEMIEpaTyp bl,
(xumuueckuii npespaujenui. J— JaTuuk
npakmuxym)(3 | TEeMIeparyp bl
P Y [TocranoBka OTIBITOB TUTSE patyp
y). IUTATHHOBBINA —

JIEMOHCTPAIIMH KJIACCY.
. | I3MepeHue
Boinmonnenue MIPaKTHYECKON
TEMIIEpaTyp bl
paboTHI.
MEePEex0/I0B
QJIOTPOITHBI X
MoauduKay u
Cephl,
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIICCTB.
Ipaxmuueckas paboma
P p HaOmronenne 3a

No2.  Tlonyuenue u
ceoncmea CoeOuHeHull

ACMOHCTpalusIMU YIHUTECIIA.

O0pscHeHue Ha0JIFO JaeMbIX
MemaJiilos. N
SIBJICHUIA.
TTocTanoBka OIBITOB TS
JIEMOHCTPAIINH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Ipaxmuueckas paboma
ng p HaOmronenue 3a
0
ul JEMOHCTPALMSIMU yUUTEIS.
DxcnepumenmanbHvle
O0pscHeHue Ha0JIFO JaeMbIX
3a0aqu no o
SIBJICHUIA.
PACNO3HABAHUIO u
TToctanoBka OIBITOB TS
NOJIYUEHUIO BeUieCma.
JIEMOHCTPAIINH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
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Hememannw 1. Hememannvl: amomer | Ciaymanve oObSICHEHUN YIUTES. Jatuuk
(26 u) u npocmole gewgecmaa. | CaMocTosiTenbHass ~ paboTa  C | BBICOKOU
Kucnopoo, 030H, | yY4EOHUKOM. TEMIEpaTyp bl,
6030)X. Otbop u cpaBHeHue Marepuana | JlaTumk
10 HECKOJIBKUM UCTOYHHUKAM. TEeMIIepaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
MepPex0/10B
QIJIOTPOITHBI X
MoauduKay u
Cephl,
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannw. | Pemenue 3amay.
Xumuueckue ceoticmea | Pabota mo kaproukam.
HeMemaiios. Pemenue XUMHYECKHUX
YpaBHEHUH.
3. Xumuueckue
PaGora c pa3gaToYHbIM
9NeMEeHmMbl 8 KIemKax MaTepHAIIOM.
IICUGHLY OpedRUSMOG. Caymanue 0ObsCHEHUN YUUTEIs.
CamocrositennbHast ~ pabora €
y4eOHUKOM.
4. Booopoo. Pemrenue 3amau.
PaGora o kaproukam.
Pemenue XUMUYECKUX
YpaBHEHUH.
5. I'anocenwi. Crnymanue 0ObSICHEHUN yUUTeNs.
CamocrosiTennbHast ~ pabota  C
y4E€OHUKOM.
OOmbsicHeHne HaOIII0TaEMBIX
SIBJICHUI.
6. Coeounenus | Pemenue 3amau.
2a102€eH08. Pabora mo kapTo4kam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
7. Ionyuenue | Cinymanue oObsICHEHUH yuuTens.
2a102eH08. CamocrosiTennbHasi ~ pabota  C
buonocuueckoe y4EOHUKOM.
3Hauenue u npumenernue | OTOOp U CcpaBHEHHE MaTepuaia
2aN02eH08 u ux | 0 HECKOJIBKUM UCTOYHUKAM.
coeOuHeHuUll.
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8. Kucnopoo.

Pa6ora c
MaTepUaJIoOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

pa3daaTOYHbBIM

Jatauk
BBICOKOM
TEeMITepaTyp bl,
JaTuuk
TEMIIepaTyp bl
IUIATHHOBBIA —
U3MEPEHHUE
TEeMIIepaTyp bl
MepPEX0/I0B
QJUTOTPOIHBI X
MoauduKay u

cephl;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BELIECTB.

9. Koumponvnas | Pemienue 3agaHuii KOHTPOJIBHOM

paboma Ne2 paboThlI.

10. Cepa. Caymanue oObsCHEHUN YUUTEs. JaTunx
CamocTtosiTenbHas ~ paboTta  C | BBICOKOH
y4E€OHUKOM. TEMIEPATYpP bl,
O0bsacHeHne HaOmomaembIxX | JlaTumk
SIBJICHU. TeMIeparyp bl

IJJATUHOBBIA —
U3MepeHue
TeMIepaTyp bl
[IEPEX0/I0B

AJUTOTPOIIHBI X
Moaudukany i

Cephl;
U3MepeHue
TeMIeparyp bl
TUTaBJICHUS
BEII[ECTB.

11. Coedunenus cepvl. | Cnymanue oObsICHEHUN YUUTEs.
CamocrosiTennbHasi ~ pabota  C
y4eOHUKOM.

Otbop M cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

12. Cepnas xucioma. Crnymianvie 0ObsICHEHUN yUUTETIS. Hatumk
CamocrositenpbHast  pabora ¢ | pH
y4E€OHUKOM.
OObsicHeHHe HaOII0TaEMBIX
SIBJICHUU.

13. Aszom. Pemenue 3agauq.
Pabota o kaproukam.
Pemenue XUMHYECKHUX
YpaBHEHUH.
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14. Ammuax. Crnynranvie 0ObsICHEHUN yIUTETIS. Jatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4eOHHUKOM.

OOmbsicHeHne Ha0JI01aeMBIX
SIBJICHUI.

15. Conu ammoHus. Craymanue oObsSCHEHUN YIUTEIS.
CamocrositenbHast ~ pabora  C
y4eOHUKOM.

O0pscHeHne Ha0JIFOJaeMBIX
SIBJICHUIA.

16. Kucnopoounwie | Cnyiianue oObsICHEHUN yUUTEIIS.

CcOoeOuHeHUs azoma. CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

Ot0op u cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

17. Docgop u  eeo Pabota c pa3naToYHbIM Aarank

coeouHeHus. TEeMIEPaTyphl
MaTepUajIoM. .
Craymranue oObsSCHEHUN YIUTEIS. TIATHHOBbIM
CamocrosarenbHas  pabota ¢
y4E€OHUKOM.

18. @ocgop u eco | Pemenue 3amau.

coeouHeHus. Pabora no kaproukam.

Pemenue XUMHYECKHUX
YpaBHEHUH.

19. Venepoo. Caymanue oObsCHEHUN YUUTEIs.
CamocrositennbHass ~ pabota ¢
y4eOHUKOM.

OOmbsicHeHnE HaOJI01aeMBIX
SIBJICHUI.

20. Kucnopoonwie | Pemenue 3anad.

coedunenus y2nepooa. | Pabota 1o kapToukam.

Pemenne XUMUYECKUX
YPaBHEHHH.

21. Kpemnuii u eeo | Cnymanue oObICHEHUH yuuTens.

coeouHeHus. CamocrositenbHast ~ pabora  C
y4E€OHUKOM.

OOmbsicHeHnE HaOII0TaeMBIX
SIBJICHUI.

22. Cunuxkamnas | Cyimianue OObSICHEHUN yUUTEIs.

NPOMbBILULEHHOCTb. CamocrosarenbHas  pabota ¢
y4E€OHUKOM.

OT00op M cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amad.

[TpoBepka moy4yeHHBIX 3HAHUU.
[lonrotoBka K  KOHTPOJBHOU
pabore.

24. Obobwarowuii ypox
no meme

Pabora B mapax.
Pa6ora B rpynmax.
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«Hememannwvi».

Pemmenne 3amau.
[IpoBepka nony4yeHHBIX 3HAHUU.

[TonrotoBka K  KOHTPOJBHOM
pabore.
235. Konmponvnas Pemrenne 3aJaHuil
paboma Ne 3. KOHTPOJILHOM paboTHI.
26. Ananuz | AHanu3 omuooK.
KOHMPOAbHOU pabomsl. | AHAIIU3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg omrmOKaMu.
Pemenue 3agau.
Caymanue oObSCHeHUN YUUTEIS.

Ceoiicmea Ilpaxmuueckas paboma
Np4 p HaOmronenue 3a
nememannoe u | Ned.
N JIEMOHCTPAIUSIMHA YIUTEISI.
UX COeOUHEeHUll | IKcnepumMeHmaibHble OGBLsCHCHIC HABITIOAEMbIX
3 u). 3a0aqu no meme N
TTod SIBJICHUH.
«lloozpynna
Py 5 ITocranoBka OIILITOB JUTSL
KUCOPOOay.
P JIEMOHCTPALIMH KJIaccy.
Brmonnenue MPaKTUYECKON
paboTHI.
Ipaxmuueckas paboma
Np s p HaOmronenue 3a
o
3;<éne eI b JEMOHCTPAIMSIMHA YIUTEIISL.
P O0bsacueHne Ha0JIFO JaeMbIX
3a0ayu no meme o
TTod SIBJICHUH.
«llooepynnwr azoma u
];y ITocranoBka OIILITOB JUTSL
2NEPOOAN.
yenep JIEMOHCTPAIIMH KJIaccy.
Brmmonnenue MPaKTUYECKON
paboTHI.
Ilpakxmuueckas paboma Ha6monenne 12 DIeKTp
Noé. Ilonyuenue, OHHBI € BECBHI,
JIEMOHCTPAIUSIMHA YIUTEIISL.
cobupanue u Habop
OOBsicHEHHE HaO0II0JaEMBIX
PACno3Hasanue 2a3os. J— nmabopaTopuu
! I'nA
ITocTanoBka OIIBITOB JUTSL
JIEMOHCTPAIINH KJIaccy.
Brinonnenne MPAKTUYECKOU
paboTHI.
Opzanuyeckue | 1. IIpeomem | Cnyanue oObSICHEHUN YIUTES.
eéewecmea (13 | opeanuueckou xumuu. CamocrosiTennbHast ~ pabota  C
y) y4EOHUKOM.

OTbop M cpaBHEHHE Marepuaa
110 HECKOJIBKUM HCTOYHHUKAM.

2. IIpeoenvubie | Cnymianue 0ObSICHEHUN YUUTETIS.
V2neso00poobl. CocraBnenue XUMHYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.
3. Henpeoenvnvie | Ciymanue oObsICHEHUH yUnTEs.
V211e6000p00bl. CocraBnenue XUMHUYECKHUX

bopmyt.
Pabota B mapax.
PaGora y mocku.
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4. Cnupmeol.

Crnynranvie 0ObsICHEHUN yIUTETIS.
CamocrosarenbHass ~ pabota ¢
y4eOHHUKOM.

Ot0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM HCTOYHHUKAM.

Jatauk

5. IIpeoenvubie
OOHOOCHOGHbLE
KapOoHOBble KUCTIONDL.

Craymanue oObsSCHEHUN YIUTEIS.
CocraBneHnue XUMHYECKHX
hopmyL.

Pabota B mapax.

Pabora y mocku.

pH

Jatuuk

6. CnooicHole 3¢hupul.
Kupul.

Crnynranue oObsICHEHUN yUUTEIIS.
CocraBnenue XUMUYECKHUX
hopmyi.

Pabora B mapax.

Pabota y nockwu.

7. Amunoxuciromer u
benku.

Pa6ora c
MaTepuaoM.
Craymranue oObsSCHEHUN YIUTEIS.
CamocrositenbHas ~ pabota ¢
y4E€OHUKOM.

pa3gaToOYHbIM

8.  Amunoxuciomer u
benku.

Caymanue oObsCHEHUN YUUTEs.
CocraBnenue XUMUYECKHUX
bopmy.

Pabota B mapax.

PaGora y nocku.

9. Vanesoowi.

Craymranue oObsSCHEHUN YIUTEIS.
CocraBneHue XUMHYECKHX
dhopmyL.

Pabota B mapax.

Pabota y nocku.

10. Honumepei.

Crnymanue oObSICHEHUI yUUTENS.
CocraBnenue XUMUYECKHUX
bopmyt.

Pabota B mapax.

PaGora y nmocku.

11. Obobwarowuil ypox

Pabota B mapax.

no meme | Pabora B rpymnmax.
«Opeanuueckue Pemenne 3amau.
gewecmeay. IIpoBepka noy4eHHBIX 3HAHU.
ITonrotoBka K  KOHTPOJBHOMU
pabore.
12. Koumponvnasa | Pemenne 3agaHuii KOHTPOJIBHOU
paboma Ne4. paboTHI.
13. Ananus | AHanu3 ommooK.
KOHMPObHOU pabomel. | AHaIN3 KOHTPOJILHOHN pabOTHI.
Pabora Haj ommOKamH.
Pemenwne 3anay.
Caymanue oObsSCHeHUN YUUTEIsL.
3akpennenue 1. Ilepuoouueckuii | Pabora B mapax.
(6uv) 3aKOH u | Pabora B rpynmax.
Ilepuoouueckas Pemenne 3amau.
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cucmema  xumuueckux | [IpoBepka MmoyrydeHHbIX 3HAHUH.

971eMEHMO8 J.HA. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccel xumuveckux
coeouHenuli 6 ceeme
T3/1.

5. Umoeosas Penrenne 3aJaHui
KOHMPObHAsl paboma. | KOHTPOJIHHOW pabOTEHI.

6.Ananuz KoHmpoavbHOU | AHaIU3 OIIMOOK.

pabomboi. AHanm3 KOHTPOJIBHOH paboTHI.
PaGora Hag ommOkamu.
Pemenue 3axau.

Craymianue oObsSCHEHUN YUUTEIS.
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