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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu 1 8-9 kimaccoB pazpaboTaHa Ha OCHOBE (heaepaabHOTro
rocyJIapcTBeHHOTO oOpa3oBareiabHoro cranmapra OOO, oOpazoBaTenbHOUM TMporpamMmmbl MOY
Bepetbunckoil cpenneii o011e00pa3oBaTeIbHON MIKOJBI U IPUMEPHOM IPOrpaMMBbI 10 XUMHH.

Ha 06a3e nentrpa «Touka pocTa» obecrneunBaeTcsi peanuzalus 00pa3oBaTeNIbHbBIX
IpOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMUYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOAATEILCTBA B cdepe oOpa3oBaHUs U C Y4ETOM
pexkoMenanuii denepanbHOro omeparopa ydeoHoro mnpenmera «Xumus» . OOpazoBarenbHas
porpamMma MO3BOJISIET UHTEIPUPOBATh PeAIU3yeMble MTOAXObl, CTPYKTYPY U COAEPKAHHUE NPU
OpraHu3any oO0y4eHus: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e J1I000ro M3 JOCTYIHBIX
yuebHo-MeTondeckux komiuiekcoB (YMK) . Ucnonb3oBanue o6opynoBanus «Touka poctay npu
peanuzauuu qanHoi Ol mo3BossieT co3aTh yCiaoBUS:

. JUISL paCIIMPEHUS COIEPIKAHUS IIKOJIBHOTO XMMHUUECKOTO 00pa30BaHMs;

. JUIS TIOBBIIICHUS! TIO3HABATENFHOW AaKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
HAy4YHOU 0071aCTH;

. JUTSL pa3BUTHSI JIMYHOCTH peOEHKA B IpoLiecce 00yIeHHUsI XUMUH, €70 CTIOCOOHOCTEH!,
(GopMUpOBaHUS U yIOBIETBOPECHUS COLMAIBHO 3HAYMMBIX HHTEPECOB M IOTPEOHOCTEIH;

. Ui paboThl ¢ ONAapEHHBIMU MIKOJBHUKAMH, OPTaHWU3AalUU WX pa3BUTHI B

Ppa3INIHbIX o0macTIx O6pa3OBaTeJ'IBHOI7I, TBOp‘IGCKOﬁ ACATCIIBHOCTH .

OO01as XxapakTepuCcTHKA Y4eOHOro npeamera « XuMmus»

XUMHUS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HAayK paclpoCTpaHMiIa CBOE BIUSHUE HA BCE
00J1aCTH 4€eJI0BEYECKOIo CYLIECTBOBaHMS, 3a/lajla HOBOE BUJEHHE MHUPA, CTajla HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIbTYpbl, HEOOXOJIMMBIM YCIIOBUEM KHU3HHM OOIECTBA: 3HAHUE XUMUU
CIIY’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS 4YENOBEKa, €ro IMpeJICTaBICHUH O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH NIPEICTABICHUS O
B3aMMOIIPEBPAIIECHUAX SHEPIMM W 00 3BOJIONMU BEIIECTB B NPUPOJAE; COBPEMEHHAs XUMUS
HalpaBJieHa Ha pelleHHe TJI00albHBIX MPOOJeM YCTOHYMBOIO pa3BUTHUS Ue€IOBEYECTBA —
CBIDbEBOM, OJHEPreTHYecKoM, MHIIEBOM M  SKOJIOTMYEecKOM  Oe3omacHOCTH, MpolieM
3paBoOXpaHeHus. B ycioBHAX BoO3pacTalollero 3HA4Y€HHsS XUMUU B JKU3HH 0O0IecTBa
CYIIECTBEHHO TMOBBICHJIACh POJIb XMMHUYECKOro 00pa3oBaHMsA. B miaHe conuanus3aluyd OHO
ABIIIETCS OJHHUM W3 YCJIOBMM (OPMUPOBAHUS HHTEIIEKTa JMYHOCTM M TapMOHUYHOIO €€
pa3BuTHs. COBpEMEHHOMY YEJIOBEKY XHUMHMUYECKHE 3HaHHMsS HEOOXOTUMBI Ui NPHOOpETeHHUs
OOLIEKYJIbTYpPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KHM3HM OOIIECTBAa, Ui OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHONICHUSI K CBOEMY 3/I0POBBIO M 3[I0OPOBBIO IPYTUX, K OKpYXKalollel mpupoIHOi cpere, Uit
IPaMOTHOIO MOBEJEHUS IIPU UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPUATIOB U XUMUUECKUX BELIECTB B
MOBCETHEBHON JKM3HU XHUMHYECKOE O00pa3oBaHWE B OCHOBHOM IIKOJE SBJISETCS 0a30BBIM IO
OTHOILIEHHIO K CHCTEeME O0IIEero XUMHUECKOro oopazoBanus. [l03ToMy Ha COOTBETCTBYIOLIEM EMY
YPOBHE OHO PEaU3yeT MpUCyILIue o0IeMy XMMHYECKOMY O0pa30BaHUIO KIIHOYEBbIE [IEHHOCTH,
KOTOpbIE OTPa)atoT rocy1apCTBEHHbBIE, OOLIECTBEHHbBIE U MHANBUAYAJIbHBIE TOTPEOHOCTH. DTUM
OTpefieNiieTCcsl CYIHOCTh O0Iel cTpaTeruy o0ydeHusl, BOCIUTAHUS U Pa3BUTHS 00YyJaromIUXcs
cpeAcTBaMu yyeOHOro mpenMera «Xumus». HM3ydeHue mpeamera: 1) cnocoOcTByeT
(OpMHUPOBAHNIO €CTECTBEHHOHAYYHON KapTHHBI MUPA, JOCTHKEHHUIO 00IIEH 1 PYyHKIIMOHATBHON
IPaMOTHOCTH, [JA€T BO3MOXHOCTH JUIsl CaMOpPAa3BUTHS JIMYHOCTH. 2) BHOCHUT BKJIaJ B
dbopMUpOBaHHE MBINUIEHWS M TBOPYECKHUX CIOCOOHOCTEH TMOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW YueOHOH e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICA0BATENIbCKUX YMEHHUH,
HEOOXOAUMBIX KaK B IOBCEAHEBHOM *H3HH, TaK U B NPO(ECCHOHANBHON NesITeabHOCTH; 3)
3HAKOMUT CO CIIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3TJIs/1a HA
€IMHCTBO TPHUPOABI U YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
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€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH  MOAPOCTKOB; 4)  cmocoOCTByeT  (hOpMHUpPOBAHUIO
LEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHME MOIPOCTKOB

Hazpannble HampaBiieHus B 00y4eHUH XUMUU 00ECTIeUnBaIOTCA CIEU(PUKON COEepIKaHUS
npeaMeTa, KOTOPBIN SBISICTCS MeJarormyecky aJalTHPOBAHHBIM OTpPaKeHHEM 0a30BOM HAyKH
XMMHUHU Ha ONpeneneéHHoM dTane e€ pa3Butus. Kypc XMMUM OCHOBHOM LIKOJIBI OPUEHTUPOBAH Ha
OCBOCHHE 00YJarOIIMMHICS OCHOB HEOPIraHWYECKON XUMHUH U HEKOTOPBIX OHSATHH U CBEICHHIA 00
OTJIeNbHBIX 00BEKTaX oprannyeckoil xumun. CTpykTypa cojepkaHus mnpeamera copMupoBaHa
Ha OCHOBE CHCTEMHOIO MOAX0Aa K ero mizydeHuto. Copep:kaHME CKIaIbIBa€TCSd U3 CHCTEMBI
MOHATHUI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI 0 XuMuueckoi peakuuu. Obe
3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHBI [10 MPUHIIMITY OCIEA0BATEIHLHOTO PA3BUTHUS 3HAHUN Ha
OCHOBE TE€OPETHYECKHUX IMPEACTABICHUI Pa3HOrO YPOBHS: aTOMHO-MOJEKYJISIPHOTO YYEHHS Kak
OCHOBBI BCEro €CTECTBO3HAHMS, YPOBHs Iepuoauyeckoro 3akoHa JI. M. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMHHU, YICHHS O CTPOCHUH aTOMa M XMMHUYECKOH CBSI3U, MIPEJICTABICHUI 00
ANIEKTPOJIUTUYECKON  TUCCOIMAIIMU  BEIIECTB B  pacTBOpax. TeopeTHdecKue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE SMITUPHUUECKU MOTYUYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCJICIOBATEIPHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJNHSS (QYHKIHH OOBSICHCHUS U
MIPOTHO3UPOBAHUSA CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPaKTUYECKOrO0 MPUMEHEHUS U
MOJIYYCHHUS] HW3y4aeMbIX BelIecTB Takas opraHu3aiusi COJACpX aHUs Kypca CIOCOOCTBYET
MPEACTABICHUI0 XUMUYECKON COCTABIISIIOLIEH HAyYHON KapTUHBI MUpPA B JIOTHMKE €€ CUCTEMHOU
npupoabl. TeM cambiM 00eCreuMBaeTCs BO3MOXXHOCTBH Il (DOPMHUPOBAHUS Y OOYYAFOIIHXCS
LEHHOCTHOTO OTHOUICHUS K HAyYHOMY 3HAHHUIO M METOJaM IO3HaHUs B Hayke. BaxkHo Taxxke
3aMETUTh, YTO OCBOCHHUE COJEpkKaHUS Kypca MPOUCXOAMUT C MPUBJICUCHUEM 3HAHUN U3 paHee
U3Y4YEHHBIX KypcoB: «OKpy)awlmuii Mup», «buosorus. 5—7 kinaccb» u «Pu3mka. 7 Kiacey.

Jlannast oOpa3zoBarenbHas mporpaMMa 00eCIeunBaeT YCBOSHUE YUAITUMUCS BaKHEUIITUX
XUMHYECKHX 3aKOHOB, TEOPHH M TMOHATUH; (OpMUPYET NPEICTaBICHHE O POIH XUMHUHU B
OKPY’KaIOIIeM MHPE U KU3HH 4yeioBeka . [Ipu 3ToM OCHOBHOE BHUMAaHUE YJEISETCs CYIIHOCTH
XUMUYECKUX PEaKIUd M MeToAaM HX ocyllecTBiIeHHs . OJHUM M3 OCHOBHBIX IPUHIUIIOB
MOCTPOEHHUS TPOTPAMMBbI SIBJISIETCS TPHUHIIMI JIOCTYIMHOCTH . OKCIIEPUMEHTAJIbHBIC JaHHbBIE,
MOJIYYEHHBIE YYAIIUMUCS MPU BBITOJIHEHUH KOJMYECTBEHHBIX OIBITOB, MO3BOJISIOT yYalIUMCS
CaMOCTOSITENIbHO [IeJaTh BBIBOJBI, BBIABISTH 3aKOHOMEPHOCTH . [loaxonpl, 3ajloKEHHBIE B
coJlep>KaHuEe MPOrpaMMBbI Kypca, CO3/Ial0T HEOOXOJIUMBIE YCIOBHUS ISl CHCTEMHOTO YCBOCHHS
YYaIIUMHCSI OCHOB HAayKH, JJIsI 0OOECIeYeHUs] Pa3BUBAIOIIETO M BOCIUTHIBAIONIETO BO3/ICHCTBHS
oOydeHus Ha JUYHOCTH ydamierocs . GopmMupyemblie 3HaHHS JTOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOEXIEHUI MKOJIBHUKA, IEHTPATBHBIM SIIPOM €r0 HAy4YHOTO MUPOBO33PEHUS .

esu 1 0CO0EHHOCTH U3YyUYeHHsI Y4e€OHOTI 0 IpeaMeTa

K mnHampaBieHWIO MEpBOCTENIEHHOW 3HAYUMOCTH TpPH pealn3anui 00pa30BaTEeIbHBIX
byHkuui npeamera « XUMHsD TPAJUIMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOM
HAaYKH{ KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUIECKOH ACITEITHPHOCTH YeJIOBEKA M KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHI. 3ajaua MpeAMeTa COCTOUT B (HhOPMHUPOBAHUU
CHCTEMBI XUMHUYECKUX 3HAHUH — BaXHEUIHX (HAKTOB, MOHSATHH, 3aKOHOB W TEOPETHUYECKHX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOr0 XapaKkTepa, sA3blka HayKH, 3HaHUH O
HAYYHBIX METO/IaX HM3YYCHHUS BEIIECTB M XMMHYECKHX pEakiuii, a Takke B (pOpMHUpOBaHUH U
pPa3sBUTHHM YMEHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C IJIAHUPOBAHUEM, HAONIOJCHUEM U
MIPOBEJCHUEM XMMHUYECKOTO HKCIIEPUMEHTa, COOI0IEHUEM MPaBHJl 0€30IacHOro OOpalieHus ¢
BEIIECTBAMH B IOBCEIHEBHOW *HU3HU. Hapsaay ¢ 3TUM 1eiau U3ydeHus npeaMera B mporpaMmme
YTOYHEHBI U CKOPPEKTHUPOBAHBI C YUETOM HOBBIX NMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETro
oOpa3oBanus. CeroaHst B 00pa3oBaHuU 0c000 3HAYMMOM MPU3HAETCS HANIPABIECHHOCTh 00YUEHUS
Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (OPMHPOBAHME €€ MHTEJUIEKTAa W OOIIEH KYIbTYPHI.
OOydeHue yMEHHUIO YYUTHCS M TIPOJOJDKATh CBOE 0Opa3oBaHHE CAMOCTOSITENIBHO CTAHOBUTCS
OJIHOW W3 BaXKHEHIHMX (HYHKIIMH YICOHBIX TPEIMETOB.
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B cBsi3u ¢ 3TUM npH M3y4YEHUU MpeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
MPUOOPENHN TaKKe LeH, KakK:

* popMupoBaHUE MHTEIUICKTYAIBHO PAa3BUTOM JTUYHOCTH, TOTOBOM K caMOOOPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

* HalpaBJIICHHOCTb OOYYEHHs] Ha CHUCTEMAaTHYeCKoe MpUOOIIEHHEe YydYalluxcs K
CaMOCTOSITEJIbHOM ~ TO3HABATEJIbHOW  JESATENBHOCTH,  HAay4YHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

* obecrieueHUe YCIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETCHUIO OOYYAIOUIMMHCS OIbBITa
pa3HoOOpa3HON NeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHHE JIJIS1 PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

* opmupoBaHue yMEHHI OOBSACHATH M OIICHUBATH SIBJICHUS OKPY’KAIOLIEro MHpa Ha
OCHOBAHUU 3HAHWM U ONBITA, MOJTYYCHHBIX MTPU U3YYCHUH XUMUH;

* popmMupoBaHue y 00y4Jaroumxcs ryMaHUCTUYECKUX OTHOILICHUH, TOHUMaHUS [IEHHOCTU
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEJIecO00pa3HOro MOBEICHUS B OBITY U
TPYIOBON NEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIeH MpUpOTHOU
Cpelibl;

* pa3BUTUE MOTHBAIMH K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis ¥ HANPaBICHHOCTH JlalbHEHIIero o0yueHusl.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE
B cucreme o6mero oOpa3oBaHus «XUMHS» @pU3HAHA O00sA3aTENbHBIM Y4eOHBIM
OpeIMETOM, KOTOpPHIM BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTtecTBeHHO-Hay4HbIE
IpeAMETHD. YUeOHBIM IUIAHOM Ha €€ 3yueHue 0TBeieHO 138 yueOHbIX yacoB — M0 2 4 B HEJEIIIO
B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO rogaM 00y4eHus

(mpakTHuecKas 4acThb y4eOHOro coJlepKaHus npeaMera yCcHUJIeHa
MaTepHaIbHOTEXHUYECKON 0a30i1 leHTpa «Touka poctay / neTckoro TexHomnapka «KBaHTopuym»,
UCTIOJIb3YEMOTr0 JJISl pealli3aluu 00pa3oBaTeIbHbIX IPOrpaMM B PAMKax MPEroAaBaHus XUMHUH )

8 KNIACC 2023/2024 yuebnwtit 200

Beseoenue

Urto uzyuaetr xumus. [IpocTsie u cioxHbie BemecTBa. CBONCTBA BEIIECTB. XUMHUUECKHI
aneMeHT. DopMbI CyIIECTBOBAHUSI XUMUYECKOIO AJIEMEHTA. XUMHUUECKHUE SBJICHUS, UX OTINYHE
0T (U3MYeCKUX sBIeHUNA. J[OCTMKEHHS XUMHUM W MX TNpaBWIbHOE HCMOJIb30BaHHe. McTopus
BO3HHUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH XMMHUYECKOMN
Hayku. OCHOBHbIE 3aKOHBI XUMHH. OO0I11€€ 3HAKOMCTBO CO CTPYKTYPOH MEPHUOINUECKON TaOIUIIBI:
nepuonbl u rpymnmnbel. Tabnuma J[.M. MenaeneeBa kak CIpaBOYHOE MOCOOWE IS TOTYYEHUS
CBEJIEHUI 0 XUMHUYECKUX 31eMeHTax. O0o3HaueHHe XUMHUECKUX 21eMeHTOB. [Ipoucxoxaenne
Ha3BaHMW XMMHYECKUX ndyieMeHToB. Tabnmuna MeHnzeneeBa Kak CHpaBOYHOE IOcoOue JUIst
MOJIyYEHHUs CBEIEHUH 0 XMMUYECKHX dJIeMeHTaX. XuMudeckas popmyia, HHAEKC, KO3 (HUITUEHT:
3anmucu U ureHue Qopmyn. Macca aromoB u Mosekyna. OTHocuTelnbHasi aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJISIpHas Macca. Pacduer MaccoBOM JI0JIM XMMHUYECKOTO 3JIEMEHTa I10
dbopmyIie BemecTna.

Amompl Xumuueckux 31eMeHmos

JlokazaTenbcTBa CIIOXKHOCTH cTpoeHusi aromoB. OmbiThl Pesepdopna. Ilnanerapnas
MOJEJIb CTPOEHUS AaTOMOB. XapaKTepUCTHUKA HYKIIOHOB. B3aMOCBs3b IOHATUI: IPOTOH, HEUTPOH,
MaccoBoe 4uciio. COBpEMEHHOE ONpEeEIeHUE NMOHATHS «XUMHUYECKHH 3JIeMEHT». 3MeHenus,
IIPOUCXOSAIINE C YACIOM IIPOTOHOB, JIEKTPOHOB U HEMTPOHOB B COCTaBE aTOMOB XMMMUYECKHUX
37eMeHTOB. M30Tombl, Kak pPa3HOBUIHOCTb AaTOMOB OJHOIO JJIEMEHTA. XapaKTepUCTUKA
351eKTpOHOB. CTpOEHHE AMEKTPOHHBIX 000I0UEK aTOMOB 3JIeMEeHTOB. [IoHATHE O 3aBEepIIEHHOM U
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HE3aBEPIICHHOM JJIEKTPOHHBIX (PHEPreTHYECKUX) YypOBHSX. PacronoxeHue >3JIEKTPOHOB Ha
SHEPreTUYEeCKUX YPOBHSAX, aTOMbl METAJJIOB M HeMeTauloB. VOHBI NOJOXKHUTEIbHBIE U
orpunarensueie. [lonarue mona. MoHbl, 00pa3oBaHHbBIE aTOMaMH METANIOB M HEMETAJIJIOB.
[TonsTne 00 MOHHOW CBS3M, CXEMbl 00pa30BaHMs MOHHBIX coelnHeHHH. Cxembl 0Opa3zoBaHUs
MOJIEKYJl. DJIEKTpOHHBIE U CTPYKTypHBIe (hopmynbl. KoBaneHTHas moispHas ¥ HEMOJspHas
xuMuueckne cBsa3u. Cxembl oOpazoBanust mousiekyn coemamHenuit (HCI, H2O, NHz u ap.).
DJEeKTpPOHHBIE U CTPYKTypHBbIE (opMynbl. Cxembl 00pa3oBaHHS JBYXaTOMHBIX MOJIEKYJ
BOJIOPOJIa, XJOpa, CEepbl, a30Ta WU JAp. DJIEKTPOHHBIE U CTPYKTypHbIe (opMmyssl. KparHocTb
XAMHUYECKOU CBs3U. [loHATHE O MeTaM4ecKkou CBsA3W. EnuHas mpupoa XUMHYECKOW CBS3H.
[Tonsatue 06 arom-uoHax. IlonsTue 00 00OOIIECTBIEHHBIX 3JIEKTPOHAX. BelnonHeHue
yIpakHEHHH, TOArO0TOBKA K KOHTPOJIBHOI padore.

Ilpocmuie séeuecmea

XapakTepUCTHUKA ITOJIOKEHUS DJIEMEHTOB-METAUIOB M HeMmeTauloB B Ilepumonnueckon
cucreme. CTpoeHrne ux aromMoB. PHU3MUECKUE CBOWCTBA METAVIOB M HEMETAJIOB — IPOCTHIX
BEIECTB. PacyeT OTHOCUTENILHON MOJIEKYJISIPHOM MaccChl (MMOBTOPEHKE). AJUIOTPOIIUS Ha IPUMEpE
oJioBa, (ocdopa, kucinopona u yriaepona. KonnuecTBo BeliecTBa U €IMHUIBI €0 U3MEPEHUS:
MOJIb, MUJJIUMOJIb, KUJI0MOJIb. [locTosiHHAs ABoragpo. Pacuer MoseKyIsIpHBIX Macc BEIIECTB 110
UX XMMUYEeCKUM ¢opMmynaM. MuuMMoOspHas M KWJIOMOJIApHAas Macchl. BeinonHeHue
YIPaXHEHUHN C UCIOJIB30BAHUEM HMOHSITUH «IIOCTOSIHHAs ABOIaJipo», «KOJUYECTBO BELECTBAY,
«Maccay, «MmoisipHas Macca». OO0oOmieHue M 3akpervieHue 3HaHui no teme «KomuuecTBo
BEIIECTBA», PEUICHHE SKCIEPUMEHTANbHBIX 3a1ad. [loHsTHE O MOJIsSpHOM OOBEME Ta30B.
HopmanbHble ycioBus. MUIUITMMOJISIPHBIA ¥ KUJIOMOJISIPHBIN 00beM. BoinosHeHne ynpaxxHeHuit ¢
UCTIOJI30BAaHUEM TIOHATHH «MOJISIPHBI 00BEM», «KOJIMYECTBO BEIIECTBAY, «MACCay, «MOJISPHAs
macca». OOoOmieHue U 3akperieHue 3HaHui Ha TeMy «MOJspHbI 00beM ra3oB», pelieHue
AKCIIEPUMEHTANIbHBIX 3amad. (O0oOmeHne W cucrteMaTusamus 3HaHuW. Pemienue 3amad u
YIPaXHEHUM C MCIOJIb30BAHUEM IIOHATUH «KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00bEM», «IIOCTOSTHHAsT ABOTaIpO».

Coedunenun XuMuueckux 371eMeHmo6

[lonsitue o crenenu okucieHus. OmnpeneneHUe CTENEHU OKUCIEHHS Mo (dopMyiaM
coeauHenuii. CocraBieHue (opMya OMHApHBIX COEIUHEHHH, OOHmMH crmoco® MX Ha3BaHWI.
Oxcupapl. CocraBnenue ux Gopmyn v HazaHui. Pacuetsl mo ¢opmynam. CoctaB U Ha3BaHUs
OCHOBaHMH, X Kiaccu¢ukanus. Pacuetsl no ¢popmynam ocHoBanuid. IIpencrasurenn: NaOH,
KOH, Ca(OH)2. Pacuerst mo dopmynam ocHoBanuit. CocTaB W Ha3BaHHUS KHCIOT, WX
knaccugukanus. Pacuerst no popmynam kucnot. [Ipencrasurenu kucinot. Pacuersl no popmysnam
kuciot. CocTaB v Ha3BaHusI coyieid. Pacuersl mo ¢popmynam coneit. [IpencraBurenu coneii: NaCl,
CaCOg, Caz(PO4)2. Pacuetsl o hopmynam coneit. [IpoBepouHas paboTa 10 OCHOBHBIM KJIaccaM
HEOopraHn4yecKux BemlecTs. PacueTsl no opMynaM OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
AmboTtepHble U KpucCTaulndeckue BemiecTBa. Kpucramnuueckue pemerku. IlloHstus o
MEXMOJIEKYJIIPHOM B3aMMOJIEHCTBUM U MOJIEKYJIPHON KpUCTAIIIMYECKOM pemerke. CBolicTBa
BEUIECTB C 3TUM TUIIOM pewmeTKku. CBONMCTBAa BEWIECTB C Pa3HbIM THUIIOM KPUCTAITIMYECKHX
pelIeToK, WX TMPUHAAJICKHOCTh K pa3HbIM KiaccaMm coeluHeHud. B3aumocBs3p THIIOB
KPUCTAITIMYECKHUX PELIETOK U BUIOB XUMUYECKON CBs3U. [IOHATHS O 4MCTOM BEIIECTBE U CMECH,
ux oTyinuus. [IpuMepsl KUAKUX U Ta3000pa3HbIX cMeceit. CriocoOs! paznenenus cmeceil. [lousTus
0 JI0JIM KOMITIOHEHTa cMecH. BrIuuciieHne ee B cMecH M pacdeT Macchl Wi 00beMa BelecTBa B
cMecH 110 ero foJe. Pemenue 3a1a4 ¥ ynpaxHEHUI Ha pacyeT J0Ju (MaccoBOM Ui 00beMHOI) 1
HaXO0’KJIeHHEe Macchl (00beMa) KOMIIOHEHTa CMeCH. BrinonHeHne yrpa)kHeHUI U pelieHue 3a/1au.

H3menenusn, npoucxooaujue c eeujecmeamu

CriocoObl OYMCTKH BEUIECTB, OCHOBAaHHBbIE Ha MX (HU3MUECKUX CcBoicTBaX. OumncTka
NUThEBOM BOABI, meperoHka Hedtu. [loHATHE O XMMHYECKHMX SBJIEHUAX, MX OTIMYUE OT
¢usnueckux. Ilpu3Haku W yclaoOBUS NPOTEKAHUS XUMHUYECKUX peakiuil. Peakmust ropeHus.
KonnyecTBeHHass CTOpOHAa XUMMUYECKHX pPEaKLUil B CBeTe ydeHHMs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemiectB. Ponbs M.B. JlomonocoBa u JI. JlanbToHa B
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OTKPBITMM U YTBEP)KICHUM 3aKOHA COXPAaHEHMs Macchl BewecTB. IloHsATHE O XUMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOMH 3aliCH XMMHYECKON peaklUy ¢ MOMOIIbI0 XUMUYECKUX (OPMYIL.
3HayeHne MHJICKCOB M Kod(duimentoB. CocTaBieHHE YpaBHEHHHA XHMHUYECKHUX PEAKIIHUM.
Pemennie 3amay Ha HaxoOXIEHHE KOJMYECTBA, MacChl WIM 00beMa MPOJYKTa peakiuu IO
KOJIMYECTBY, Macce WiIH 00beMy MCXOJHOTO BemecTBa. Te ke pacyeTsl, HO C UCIOJIb30BAHUEM
MOHSATUS «HOJs» (MCXOJHOE BEIIECTBO JAHO B BHUJE PacTBOpa 3aJaHHOW KOHIIEHTPAIMHU WU
COJICPKUT OIIPEAEIIEHHYIO JI0JII0 ITpUMeceit). Perienne skcriepuMeHTanbHbIX 3a/]a4, 3aKpeIIeHue
3HaHUH 10 TeMe «XUMHUYecKrue ypaBHEHUs». CyHIIHOCTh peaklMi pa3joKE€HUs U COCTaBIICHUE
YpPaBHEHUM DPEAKIU, NPOJEIaHHbIX yuuTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHMA.
Karanuzatopsl, hepmentsl. CymHOCTh peakiuii coequHeHus. CocTaBiaeHUE YpaBHEHUN PEaKIIUM,
npojieaHHbIX yuutesneMm. CynHoCcTh peakuuil 3amemienusi. CocTaBiieHUE YpaBHEHHUM peakiuid,
MPOJIETAHHBIX yuyUuTeNneM. Psii aKkTUBHOCTH METaJIOB, €r0 UCIOIb30BAHKE JIJIS1 TPOTHO3UPOBAHUS
BO3MOYKHOCTH IIPOTEKAHMS PEAKUUMH MeXAy MeTaulaMM M pacTBOpamMu Kucior. Peakuun
BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB MX coyiel ApyrumMu MetaiaMu. CyIHOCTh peaKkuui
oOMeHa. CocTaBiieHHE ypaBHEHUN peakUui, IpoAeIaHHbIX yuuTeneM. Peakuuy HelTpanu3auuu.
YcnoBusl TeUEHUS PeakLUMid MEXIy pacTBOpPAMHU KMCIOT, IIEJIOYEHd M COJIEM 10 KOHIA. TuIbl
XUMHUYECKMX PEaKIUil (110 NMPU3HAKY «UYUCIO M COCTaB HMCXOJHBIX BEIIECTB U MPOAYKTOB
peakuu») Ha MpUMEPEe CBOMCTB BOIBI. Peakiiusi paszinokeHUsi — 3JEKTPONH3 BOAbl. Peakuuu
COCIMHEHUS — B3aUMMOJEHCTBHE BOJbl C OKCHUIAMU METAUIOB M HeMerauioB. IlonsaTue
«rugpokcuabpl». Peakuum 3amelieHuss — B3aUMOJEWCTBUE BOJbl €  IIECJIOYHBIMH U
MIEJIOYHO3EMENIbHBIMA  MeTalaMH. Peaknmm oOMmeHa (Ha mpuMepe THIpoin3a cynbdara
ATIOMUHUS U KapOuaa xanbius). Pemenue 3amau u ynpaxsenuil. [loarotoBka x KOHTPOIbHON
pabore.

Ilpocmeiiuiue onepayuu c gewecmeamu (XumuuecKuili NPaKmuKym)

[IpaBuiia TeXHUKHM O€30MACHOCTH MTPH 0OpaIleHUH C Ja0OPATOPHBIM 000PYyI0BaHUEM, ITPU
pabote B KabuHETe XUMHMM. 3HAKOMCTBO C JaOOpaTOpHbIM oOopynoBaHHeM. Du3nuecKkue H
XUMHUYECKHE peakluy Mpu ropeHuu cBeud. KadecTBeHHbIN cocTaB mouBbl. Cpena MoYBEHHOIO
pactBopa. AHanu3 BoAabl. [Ipo3paunocTs Boabl. IIpH3HakKM XMMHUYECKUX pEaKIMil: BBIIACICHHE
rasa, BbIaJICHUE OCaJKa, U3MEHEHME 1BeTa BemecTB. KauecTBeHHble peakuuu. [Ipurorosinenue
pacTBOpa caxapa M pacyeT €ro MacCoBOM J0JIU B PaCTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena. OxuciumenvHo-
6occmanosumesibHvle peaKyuu

PactBopel. ®@usnueckas M XUMHYECKas TEOPHsl PacTBOPOB. TeEIIOBBIE SIBICHUS IIPU
pacTBOpeHMH. ['maparbl M KpUCTAJUIOTUAPATHI, KpPUCTAUIM3AallMOHHAas Bojaa. HacelieHHsble,
HEHACBIIICHHBIC, IEPECHIIIEHHBIE PACTBOPBL. XOPOUIO PAaCTBOPHUMBIE, MaJOPaCTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUcconManus U accouuanus. MexaHusM IUCCOLUAlMU BEIIECTB C PA3JMYHBIM THUIIOM CBSI3H.
CreneHb 3J1eKTPOIUTUYECKON Auccouuani. CUabHbIE U cIa0ble AIEKTPOIUTHL. DIEKTPOIUTH U
HEIIEKTPOJINUTHI. MeXaHu3M JHCCOIMAlMM BEIIECTB C PA3JIMYHBIM THIOM CBs3H. CTeneHb
AIIEKTPOIUTHYECKOH Aucconunanuu. CuiibHble U cinadbie 31ekTponuThl. Monsl. CBoicTBa HOHOB.
Knaccudukanus 1OHOB 110 cocTaBy (MPOCTHIE U CIOXKHBIE), MO 3apsAAy (KaTHOHBI U aHHOHBI), 110
HAJIMYMIO BOJHOW 000JIOYKHM (TMIPOTHPOBAHHE M HETUAPOTHUpOBaHHE). OCHOBHBIE MOJOXKEHHUS
TO/M. Peakuuu B BOAHBIX pacTBOpax 3JeKTpoiuToB. HeoOpatumble u oOpaTHMble peaklUu.
MonekynsipHoe ¥ HMOHHOE YpaBHEHHe peakumid. Peakuuu woHHOro oOmeHa. Peakiun
HerTpamm3anuu. Kucinoter. Ux kinaccudukanms mo pazauaabsIM mpu3HakaMm. OnpeneneHne KUCiaoT
KaK 3JIEKTPOJIMUTOB, UX Juccouuanus. B3auMoaecTBue KUciaoT ¢ METaUIAMHU, YCIIOBUS TEYCHUS
ITUX pEaKUUi. DIEKTPOXMUMHYECKUHN sl HANPSDKEHHUs METAUIOB. B3amMopeicTBue KHCIOT C
OKCHJaMU METAJUIOB U OCHOBAaHUsAMM. Peakuuu HeWTpain3auuu. B3anmonencTBue KUCIOT C
COJISIMU. 3aluCh ypaBHEHUN peakuuil (MOJEKYJISIPHBIX U UOHHBIX) C UCHOIb30BAHUEM TaOJIMIIBI
pactBopuMocTH. OnpesiereHne OCHOBaHUH KakK AJIEKTPOIUTOB, UX Auccounanus. Kinaccudukanms
OCHOBaHUH I10 pa3JIMYHBIM MTPU3HAKaM. B3anmoielicTBre OCHOBaHM ¢ KHCIIOTaMU (IIOBTOPCHHE).
BsaumopeiictBue menoudeit ¢ comsimu (pabota ¢ Tabnuueld pacTBOPUMOCTH) M OKCHUAAMU
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HEMETaIIOB. PasnoskeHne HepacTBOPUMBIX OCHOBaHUM. COCTaB OKCHAOB, X KIACCHU(PUKAIIUS.
CBolicTBa KHUCIOTHBIX M OCHOBHBIX OKCHIOB. OmpenerneHue cojieil Kak 3JIEKTPOJIUTOB, HX
mucconumanus. Knaccudukamms coneii. BzaumopeiicTsre coneit ¢ MetamiaMu, 0COOCHHOCTH ITHX
peakuuii U B3auMojeicTBue cojeil ¢ coismu  (pabota ¢ Tabnuueld pacTBOPUMOCTH).
B3aumopeiictBue coneit ¢ kuciotamu U 1menaodamu (motopeHue). [loHstue o reHeTndeckoit
CBSI3M M F€HETUYECKHX PsAAaxX METAJIOB M HEMETayuloB. Pa3nnyHble MpU3HaKU KilacCU(UKALUN
XUMHUYECKHX peakimidi. OmnpesenieHne cTerneHell OKUCISHUS 3JIEMEHTOB, 00pa3yIoNIuX BEIeCTBa
pasnuuHbixX KiaaccoB. Peakuuu OBP. Ilonstre 00 okuciuTene ¥ BOCCTAHOBUTENIE, OKHCIICHUH U
BOCCTAaHOBJICHUHU. PerieHne pacyeTHBIX 3ajay IO YpPaBHEHHUSM, XapaKTEPU3YIOLIUM CBOMICTBa
OCHOBHBIX KJIACCOB COE€IMHEHUH, U BHIMOJIHEHUE OCHOBHBIX KJIACCOB COEUHEHH 3TOTO IJIaHa Ha
TeHETHUYECKYIO CBs3b. [10AT0OTOBKA K KOHTPOIBHOM paboTe. ToroBast KOHTpoJIbHAS paboTa.

9 KNIACC 2023/2024 yueonutit 200

Oowaa xapakmepucmuka XumuuecKux rjaemenmos (4 u).

Crtpoenue aToma, XapakTep IpOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB MPOCTOIO BEIIECTBA
CO CBOMCTBAMHU MPOCTBHIX BEIIECTB, OOpPA30BAaHHBIX COCETHUMH IO MEPUOAY U MOIATPYIIE
AJIEMEHTaMH; COCTaB U XapaKTep BBICHIEr0 OKCHJA, THAPOKCH]IA; COCTAB JIETYYEro BOJAOPOIHOTO
coenuHeHUsT (11 Hemertauia). CBoicTBa 2IeKTpoauToB B cBere TDOJl. I'eHeTmueckue psabl
MeTaia U Hemerauia. CamocrosiTenbHas paboTa ¢ ydamuMUCs. 3aKperuieHHe Marepuaa.
[TonsiTHe 0 MEpexOAHBIX AeMeHTaX. AM(DOTEpHOCTh. | eHETHYECKUH PsIJT IEPEXOTHOTO JJIEMEHTA.
[Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema, ctpoenue aroma. 3uauenue 113 u I1C.

Memannwt (14 u)

XapakTepucTuKa TIOJIOKEHHUSI DJIEMEHTOB-METAUIoB B [lepuonuueckoir  cucrteme.
CtpoeHne aToOMOB MeTaUIOB. MeTauIMUecKue KPHUCTALIMYSCKHUE PEIIeTKH. MerandecKas
XUMHUYECKAsI CBSI3b. XapaKTEPUCTHUKA OOIIMX XUMHUYECKHUX CBOMCTB METAJUIOB HA OCHOBAHUH HUX
MOJIO’KEHHUS B ANIEKTPOXUMUYECKOM PSITy HANIPSDKEHUH B CBETE MPEICTaBICHUM 00 OKUCITUTENHHO-
BOCCTAHOBUTEIBHBIX peakiusax. CaMOpOHbIE METAJIbIl U OCHOBHBIE COCIMHEHHS METAIOB B
npupoae. Baxneitmue pyabl. [loHsiTHE 0 MeTaNypruu M €€ pa3HOBHUJHOCTSX: MHUPO-, TUAPO-,
anekTpometrautyprun. Kopposuss metamioB. CrocoObl 3alIUThl METAIJIOB OT KOPPO3UH.
OcoOeHHOCTH (PHU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METAIOB. BaxHeimue
COCIMHEHUS IIEJIOYHBIX METAJUIOB: IIEJIOYH, COJHU; WX CBOWCTBA W mpuMmeHeHue. OOmas
XapaKTepUCTHUKA METAJIJIOB BTOPOW TPYIIBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (hHM3HUECKUE U
XUMHUYECKHE CBOWCTBA IMIEIIOYHO3EMEIBHBIX METAIOB. Baxkueiimue coequuenus Ca m Mg, ux
npuMeHeHue. Ponb KanmbpIus U MarHus B JKUBBIX opraHu3Max. CTpoeHue aroma, Gpusndeckue u
XUMUYeckne cBoicTBa. [Ipumenenune amomuHus. COEIWHEHUS ATIOMHHHS — OKCHIABI M
THUAPOKCHUIBI, NX aM(POTepHOCTh. BaxkHeiimme conu anfoMuHus. 3aKperuieHne U CUCTeMAaTH3alus
3HAHWH 110 TJIaBe MEepPBOM: 00Ias XapaKTEPUCTHKA METAIOB, XUMUYECKHE CBOMCTBA METAJIOB.
Pemienne »skcnepuMeHTANbHBIX 3aja4, pelnieHue ypaBHeHHd. CTpoeHHe aroma Kelesa.
dusndeckue U xumMuaeckue cporicta. [Ipumenenue xxenesza. Coenunenus xenesa |l u sxenesa lll.
I'enetnueckue psiabl. KauecTBeHHbIE peaklliy HAa MOHBI JKEJe3a.

Ceoilicmea memanioe u ux coeOUHeHuil (Xumudeckuit npakmuxkym)(3 u).

Pemrenue nenoyex XuMUYECKUX MpeBpalieHuii mo Bapuantam. [loBTOopeHue Ha nmpakTHKe
XUMHUYECKUX CBOMCTB META/UIOB. 3aKpEIUICHWE 3HAHUW TIO0 PACIIO3HABAHUIO M TOJYYCHHIO
BEILIECTB, 3aKPETUICHHE 3HAHUN M0 XUMUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenue HemetamioB B [leproaudeckoi cucteme, 0COOEHHOCTH CTPOCHUS UX aTOMOB.
Paner 90. Kpucramiueckoe CTpoeHHE HEMETaIOB — MPOCTHIX BeulecTB. Atorponus. O30H.
CocraB Bo3nyxa. dusnyeckue cBOMCTBA HEMETAIIOB. OTHOCUTEIBHOCTh MOHSATUN «METALD) U
«HeMeTaIDy. XUMHUYECKHE CBOMCTBA HEMETaINIOB. OKHCIUTENIbHBIE CBOMCTBA: B3AMMO/ICHCTBHE C
MeTaJIaMH, BOJOPOJIOM, MEHEE AJIEKTPOOTPUIIATEIbHBIMA METAINIAMU, HEKOTOPBIMH CJI0KHBIMU
BellleCTBaMH. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAIIIIOB B PEAKITUSAX C KHUCIIOPOIOM, CJIOKHBIMU
BEILECTBAMHU-OKHUCIUTENAMA. MaKpo3JIeMEHTbl U MHUKPO3JIEMEHTHl. POib MHUKpPO3JIEMEHTOB B
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KU3HEJEATEIIbHOCTH PACTCHHIA, )KUBOTHBIX U YenoBeka. OpraHnyeckre BeniecTBa: OeIKu, JKUPHI,
yrieBoabl. @epmenThl. Buramunbl. 'opmonsbl. I[lonoxkenue B Ilepuonnueckoi cucreme 1. U.
MenpeneeBa. CtpoeHue atoma U MosieKyJibl. Du3nueckne 1 XMMHUUECKHE CBOMCTBA BOAOPOIA, ET0
nosiyueHue u npumeHenue. OOmias xapakrepucTuka rajgoreHoB. CTpoeHHEe aTOMOB TaJIOT€HOB,
CTeneHu HX okuciaeHuss. CTpoeHHe MOJIEKYJ TrajoreHoB. ['ajoreHsl — IpOCThIE BELIECTBA.
3aKOHOMEPHOCTH B HM3MEHEHHHU UX XHUMHUYECKUX M (DU3MUYECKUX CBOWCTB B 3aBUCHMOCTH OT
YBEIMYEHUS MOPSAKOBOTO HOMEpa XMMHUYECKOTro 3eMeHTa. KpaTkue cBenenus o xjope, 6pome,
uone, prope. Ilomyuenue xmopoBonopoaa. XiopoBoIopoa B pupoae. XJIOPOBOIOPOA U COJIHAS
KHMCJIOTA. XJIOpU/bI, UX NMPUMEHEHUE B HAPOAHOM XO3sicTBe. lloiydeHne rajoreHoB METoIoM
3JIeKTpoJin3a. buonornyeckoe 3HaU€HHE rajJOreHOB U UX coeauHeHU. [I[puMeHeHne ranoreHos.
CrtpoeHue aroma KucCIOpoJa. AJIOTPONHUS KUCIOPOoJa. XapaKTepUCTHKA XUMMHUYECKUX CBOMCTB
KuciopoJia B cBere npesacrasieHuii 00 OBP. [Ipumenenne kuciaopoaa. CTpoeHHe aToMa Cephl.
Annorponusi. PU3nUECKUe CBOWCTBA POMOMUYECKON Cephl. XapaKTEPUCTHKA XMMUYECKHX CBOIMCTB
cepsl B cBeTe npeacrasieHuii 06 OBP. Baxueiiiue coennHEeHNs Cephl: CEPOBOAOPO/I, CYIb(UIBI,
OKCHJIBI, CEPHHCTAs KHCIIOTA, CYIb(MUTHI; MX CBOIMCTBA, MOJIydeHHE U MprMeHeHue. PazoaBienHas
U KOHLICHTPUPOBAHHAsl CEpHasi KHCIIOTa, €€ CBOMCTBA, IMOJY4YeHUE W INpuMeHeHue. Peakuuum
B3aUMOJEHCTBUS ¢ cepHOM KucioTod. CTpoeHue aromMoB a3zoTa. CTpoeHHEe MOJIEKYJbl a30Ta.
Ousnyeckue M XMMHUYECKHE CBOICTBa azota B cBere mpenctaBienuii o0 OBP. Crpoenue
MOJIEKYJIbl aMMHaka. PU3nyecKkue CBOMCTBA, MOJIyY€HHE, COOMpaHue, paclio3HaBaHUE aMMHUaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBHUTENbHBIE M OOpa3oBaHME HMOHA AMMOHHMS TIO
JIOHOPHO-aKLeNnTOpHOMY MexaHu3zMy. Coyli aMMOHHSA: COCTaB, IOJYy4YeHHE, (PU3NYECKUE U
xumuueckue cBoiictBa. [IpencraBurenu. [Ipumenenue B HapoaHOM xo3siicTBe. OKCHIBI a30Ta.
A3oTHas KucioTa, ee cBoictBa M npumeHenue. Hurparsl, cenutpel. CrTpoeHue aroma.
Amnotponusi. CpaBHEHHE CBOMCTB U MpUMEHEHHUe KpacHoro u Oejoro docdopa. Xumudeckue
cBorictBa (ochopa. Oxcun dochopa (V) u oprodocdhopnas kucinora. Conu oprodochopHon
kucnotel. Docdop B mpupoae. Dochopusie ynodpenus. CTpoeHne aTroma yriiepoja. AII0oTpONus,
cBoMcTBa MouduKanuii — anmasza u rpaduta. Ux npumenenne. AMOpQHBIA yraepo 1 ero copra:
KOKC, Caka, IPEBECHBIN yroiib. AICOpOIUS U ee MPAaKTUYeCKOe 3HaUYeHNEe. XUMUYECKIE CBOMCTBA
yraepoaa. OKcuabl Yriiepoja, UX CBOMCTBa, MoJyueHHWE U npuMeHeHue. CTpoeHHe MOJEeKyI
OKCHJIOB yTJiepofa. YTolibHas KUCIIOTa U ee coH. BaxkHeline kapOoHAThI: KaIbIUT, CO/A, OTAII
— MX 3HaYeHWE W mnpuMeHeHwe. Pacmo3zHaBanme kapOoHaToB. Ilepexon kapOoHaTOB B
ruapokapOoHatsl U 00patHo. CtpoeHue atoma. CpaBHEHUE €ro CBOWCTB CO CBOWCTBAMHU aToMa
yriepona. Kpucramnmyeckuil KpeMHHUI, CpaBHEHHE €ro CBOWCTB ¢ yriepoaoMm. [IpupoaHbie
coenuHeHnss kpemHus: SiOz, CHIMKATBl M aTFOMOCHIMKAThI. Pa3sHOBHIHOCTH CTEKJa, €ro
npoucxoxaenue. Ilomyuenune uementa. [IpousBoncTBo M mpuMeHeHue cTekna, (apdopa,
LEMEHTAa. 3aKpelIeHUEe W CHCTeMaTH3allksl 3HAHUM 10 TeME: CTPOEHUE aTOMOB HEMETAIIOB,
KOBAJICHTHAsI HETIOJISIPHASI XUMUYECKast CBSA3b. PerieHne SKCepuMEeHTAIBHBIX 3a/1a4 U YPaBHEHU T
peakiuii. [ToAroToBka K KOHTPOIBHOU paboTe. 3aKperuieHne U CUCTEMAaTH3AIUs 3HAHU 110 TeMe:
XUMHUYECKHE U PU3NYECKUE CBOMCTBA HEMETANIOB, XUMHUUECKHE PEaKIIii, KOBAJICHTHAs MOJISIpHas
CBsI3b. PelieHne skcepuMeHTalbHBIX 33/1a4 U ypaBHeHUU. [1oAr0TOBKAa K KOHTPOJIBHOU padoTe.
Pabora Hag ommoOkamu.

Cesoiicmea Hememannoe u ux coeouneHui (3 u).

Pemenne skcnepuMmeHTanbHbIX 3anad no Teme «lloarpymma kucimopoaa». Pemenue
AKCIIEpUMEHTANIbHBIX 3a7au 1o Teme «lloarpynma a3ora u yriepona». 3akperieHue 3HaHUM 1o
MOJIyYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eéewjecmea (12 u)

BemecTtBa opranuueckue u Heopranmdeckue. [IpuumHbl MHOrooOpasusi OpraHH4eCKHX
COeIMHEHUN. BaneHTHOCTE. XMMHUUYECKOE CTPOCHUE OPraHUYECKUX COCAMHEHUN. MOeKyIspHbIe
U CTPYKTYpHBIE (DOPMYIIBI OpraHMYECKUX coeAMHEeHHM. ['oMonornueckuil psii nmpeneiabHbIX Y/B.
Papuxansl. M3omepsl u usomepus. Pusndeckue U XUMUYECKHE CBOMCTBA. MeraH M JTaH:
cTpoeHue Moiiekyn. ['opeHne MeraHa U »TaHa. [IpuMeHenue meraHa. XHMMHYECKOE CTPOCHHE
MOJIEKYJIbI 3TWieHa. JlBoMHas cBA3b. B3aummopeinctBue 3TuieHa ¢ BoaoH. [lomumepusauus
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stwiieHa. [lonuatunen u ero 3HaueHue. IloHATHE O IpENENbHBIX OJHOATOMHBIX CIIHUPTAaxX Ha
IIpUMEpE METAHOJIA U 9TaHOJa. TpexaTOMHBIN CIUPT TauLepruH. OKUCIEHHE STHIIOBOIO CIIUPTa B
yKkcycHbIN anbaeru. [lonstae 06 anpaerunax. OkuciaeHue anbaeruaa B KuciaoTy. OHOOCHOBHBIE
HernpeseabHble KapOOHOBBIE KHUCIOTHI Ha IpUMepe YKCYCHOM KucioTel. Ee cBoiictBa u
npuMeHenne. CTeapuHOBasi KUCIIOTA KaK MPEICTABUTENb KUPHBIX KAPOOHOBBIX KUCIOT. Peakuus
srepudpukanuu. Ilonatue o cnoxubix 3¢pupax. Ilonsrue o6 amuHOKHMcioTax. Peakiuu
NOJMKOHJCHCAIMN. benku, ux crpoeHue u Ouonormueckas poisb. llentuaHas cBs3p H
nonunentuasl. IlepBuunas crpykrypa OenkoB. buonormueckue ¢gynkumu OenxoB. CBoiicTBa
0enKoB M KadecTBEHHBIE peakiuu Ha Oenku. [lonsrtue 06 yrineBogax. ['mokosa. Ee cBolicTBa u
3HayeHue. Kpaxman u nemmonosa. Mx Ouonorunyeckas ponb. [lomumepsl mpupoHsle H
CUHTeTHYEeCKHE. Peakuuu nonumepusalud U IOJUKOHJAEHcauuu. Ilmactmaccel M BOJIOKHA.
3aKkperIeHUe U CUCTEMaTH3alys 3HaHui. Pelmenne sKkcepuMeHTalIbHbIX 3a1ad.

3akpennenue (6u)

OO6oOuieHre, 3aKpervieHne M CUCTeMaTH3alMs 3HaHUM Mo Kypcy XuMuM 9 Kiacca.
IToBropenne mnpoinneHHelx TeM: I[lepmomguueckuii 3axkoH u llepuoguyeckas cucrema, BUABI
XUMHUYECKHUX CBA3CH M TUIIBI KPUCTAJIUIMUECKUX PELIETOK, TUIIBI XUMUYECKUX PEAKIMM, KJIacChl
XHMHYECKHUX COCIMHEHUH. PellieHne sKkcnepuMeHTalbHbIX 3a/1a4, PEIICHUE YPABHEHUN PEaKIUM.

Meoswcnpeomemmnnie ceasu

Peanuszamusi MexXnpeaMeTHBIX CBA3€dl Hpu H3ydyeHUHM XuUMHM B 8 u 9 Kkiacce
OCYIIECTBIISIETCA 4Yepe3 HCIOIb30BAaHME KAaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSATHUH, TaK U
MOHSITUM, SIBJISIFOIIUXCS CHCTEMHBIMU 711 OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIa
OOme ecTeCTBEHHO-HAyUYHbIE TMOHATHA: HAy4dHBIH (DaKT, THMOTe3a, 3aKOH, TEOpHSs, aHaJu3,
CUHTE3, Kiaccu(UKaIUs, TEPUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHHUE,
WU3MEpPEHHE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN 2P (DHEKT, TEXHOJIOTHS, MaTepuaibl Ou3uka: MaTepusi,
aToM, 3JIEKTPOH, MMPOTOH, HEUTPOH, NOH, U30TOI, PATUOAKTUBHOCTh, MOJIEKYIIA, ANEKTPUUECKUI
3apsiji, MPOBOAHUKHU, TOTYIMPOBOJHUKHU, TUAICKTPUKH, (POTORIEMEHT, MHAUKATOP, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUIMYECKas
peméTka, CriaBbl, (GU3NYECKHUE BEIIUMYMHBI, €AMHUIIBI H3MEPEHHUs, KOCMHUECKOE MPOCTPAHCTRBO,
rianetsl, 3BE3abI, Connie. buomorus: ¢oTocuHTe3, apIXxaHUe, OuWocdepa, IKOcHUCTEMA,
MUHEpaIbHBIE YIOOpPEHUsS, MHUKPOIIEMEHThI, MaKpPOIJIEMEHThI, THUTATEIbHbIE BEIIECTBA
['eorpadus: armocdepa, rumpochepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, IMOJE3HBIE HCKOMAEMBbIE,
TOTUTMBO, BOJIHBIE PECYPCHI.

Ilinanupyemble pe3yJibTaThl OCBOCHHUS Y4e0OHOI'0 NpeaMeTa

Juunocmnwvie pesynomamur  Obyuaiowjuiica  noayuum  603MOMCHOCHL 01
dopmuposanusn cnedyrouwyux auunocmuvix YY/I:

* OnpeaACIICHUC MOTUBAIUU U3YUCHUA yLIC6HOFO MaTepuaia,

® OLICHUMBAHHUEC YCBAMBACMOI'O yqe6H0ro Marc€puaja, HCXOAd U3 COLNUAJIBbHBIX H
JINYHOCTHBIX HGHHOCTCﬁ;

® ITOBBIIICHHUE CBOCTO O6pa3OBaTeJ'II)HOFO YPOBHA U YPOBHA T'OTOBHOCTH K U3YYCHHIO
OCHOBHBIX HCTOPUUYCCKHUX CO6LITHI>1, CBA3aHHLIX C Pa3BUTUCM XUMHHU U 06IJ_IGCTB8.;

® 3HaHUWEC IIPpaBUJI IMTOBEACHHUA B HPGSBBIqaﬁHBIX CUTyalluiX,

° OLICHMBAHUE COLIMAIbHOM 3HAUNMOCTH HpO(I)CCCPIﬁ, CBA3aHHBIX C XHMHCﬁ;

® BJIaACHUC ITpaBHUJIaMH 0e3011acHOro 06pameHm[ C XUMHYCCKHMHU BCIICCTBAMH H

00opyoBaHNEM, MTPOSIBICHUE SKOJIOTHUECKON KYIbTYpPHI .
Memanpeomemmboie pe3yibmamol

PeryasituBHbIe



Obyyarowuiica nOayYUm 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOWUX Pe2YIAMUBHBIX
YVII:

. [enenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX Lejiel, mpeoOpa3oBaHue
MIPaKTUYECKOW 3a/1a4M B [I03HABATEIIBHYIO, CAMOCTOSITENIbHBIA aHAJIN3 YCIOBUI TOCTHUKEHUS LIEJIN
Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUYUTEIEM OPUEHTHPOB JACHCTBUS B HOBOM y4eOHOM MaTepHale;

. IUTAHUPOBAHKE ITYTH JOCTHIKCHUS TICIICH;
. YCTaHABIICHUE IIEJICBBIX TPUOPUTETOB, BBIJCICHUE aTbTCPHATUBHBIX CIIOCOOOB
JIOCTYDKCHHUS 1IeJTM U BBIOOp Hambouiee 3(hPpeKTUBHOTO crtocoda; © yMEeHHE CaMOCTOSITEIIHLHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABJIATh UM; * YMEHHUE IPUHUMATh PEIICHUs B MPOOIEMHON
CUTYaLWu;

. MOCTAaHOBKA Y4YEOHBIX 3a/1ay, COCTABJIICHWE IUIAHA U IOCJIEI0BATEILHOCTH
JIEHCTBHI;

. OpraHu3aIys padoyero MecTa MpH BBITTOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB OOy4YEHHS, OIICHUBAHHE YCBOCHHOTO MaTepuana,

OLICHKAa Ka4Y€CTBa W YPOBHS ITOJTYUCHHBIX 3HaHI/II71, KOppCKLUA IJIaHa U criocoba IIGIZCTBPI?I npu
HeoOxoaumocty . [lo3HaBarensubie OOyYarOmMiics TOTYYUT BOSMOKHOCTE ISl (pOpMHUpOBaHUS
CIEAYIOLIMX MTO3HABaTEIbHbIX Y'Y /I:

. IIOUCK U BbIJIeJICHHE UH(POPMALIUY;

. aHaJIM3 yCIOBUU M TpeOOBaHMI 3a1auu, BHIOOp, COMOCTaBIEHWE M OOOCHOBaHHUE
crioco0a pereHus 3a/1auu;

. BbIOOp Hambosee 3(P(PEKTUBHBIX CIOCOOOB pEIICHUsS 3a/la4d B 3aBHUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBU)KEHUE 1 000CHOBaHHE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITEJIbHOE CO3[aHHE AJITOpPUTMA JIESTEIbHOCTH HPU PELICHUU IMpodiemM
TBOPYECKOTO M IMTOMCKOBOTO XapaKTepa;

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

. OTIMCBIBAHUE CBOWCTB: TBEPIBIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIICICHHE HX
CYIIECTBEHHBIX TPU3HAKOB;

. n300pakeHNe cocTaBa MPOCTEUINX BEIIECTB C MOMOIIbI0 XUMHUECKUX (GOpMYIT U
CYIIHOCTH XMMHUYECKHX peaKkIuil ¢ HOMOIBI0 XUMUYECKUX YPaBHEHHIA;

. NpOBE/ICHUE HAOIIOICHHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUH TEUCHUS XUMUIECKUX

pEaKIIMii, BRITIOJTHEHUE XUMUYIECKOTO YKCIICPUMEHTA, BHIBOIBI HA OCHOBE aHAIIN3a HAOII0ICHUN 32
OKCIEPUMEHTOM, pEIICHUE 3aJad, IOJIyYCHHEe XHUMHUYECKOH HWHGPOPMAIUU W3 Pa3TUUHBIX
UCTOYHUKOB,;

. yMEHHE OpPraHM30BhIBATh UCCIICIOBAHKE C IIEbIO IIPOBEPKHU THUIIOTES;

. YMEHUE JIeNIaTh YMO3AKIFOUEHHS (MHIYKTHBHOE M 10 aHAJIOTUH) U BBIBOJIBI;

. yMeHHe OOBEKTHBHO OICHHBATh HH(MOPMAIMIO O BEIIECTBAX W XHUMHYECKHX
nporieccax, KpUTUYSCKH OTHOCHTBCS K TICEBIOHAYYHOU UHPOPMALINH.

Kommynuxamuenuie

Obyuarowuiica  nomyuum  803MONCHOCMb Ol (QOPMUPOBAHUSL  CNLeOYIOUUX
KoMmyHuxamusnvix YV/I:

° IMMOJIHOC U TOYHOC BBIPAKCHHUEC CBOUX MBICJIEM B COOTBETCTBHU C 3aJadyaMH H
YCJI0BUSAMH KOMMYHHKAIIUU
° AZICKBATHOC MHCIIOJIb30BAHUC PCYUCBLIX CPCACTB IJId Y4YaCTHUsA B IOUCKYCCUH U

apryMEHTalliu CBOCH MO3UITNH, YMEHHE MIPEIICTABISATH KOHKPETHOE CO/IEpPIKaHNe C COOOIIEHUEM
€ro B MMCbMEHHON U YCTHOHM (opMe, onpeiesieHrne Clioco00B B3aMMOACHCTBHS, COTPYTHHUYECTBO
B IIOKCKE U cOope nHpOopMaIny;

. OTIpesieNieHue CIocoO0B B3aUMOCHUCTBUS, COTPYAHUYECTBO B IOHMCKE U cOope
uH(popMmaluu, ydactue B JUANOre, IUTAHUPOBAHME OOIIMX CIOCOOOB pPalOOThI, MPOSBICHUE
YBOXUTEIHLHOTO OTHOIIECHUS K APYTUM yUaIIUMCS;

. OMKCAHUE COJACPNKAHMS BBIMOJIHSIEMBIX ICHCTBHI C LEIbI0 OPUEHTUPOBKH B
IPEIMETHONPAKTHUECKON ACATEIbHOCTH;
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. YMEHUSl YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAWHAIMU PAa3TUYHBIX
HO3ULIUN B COTPYIHUUYECTBE;

. dbopMymupoBaTh COOCTBEHHOE MHEHUE W TIO3UIMIO, apTyYMEHTHPOBATh U
KOOPJMHUPOBaTh €€ C MO3ULMSIMU MApTHEPOB B COTPYJHHMUYECTBE IPU BBIPAOOTKE O0OILEro
pELIEHUsI B COBMECTHOM JI€ATEIbHOCTH;

. OCYLIECTBIIATh  B3aUMHBIH KOHTPOJIb U  OKa3blBaTb B  COTPYJHHYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIIOCOObI PabOThI; OCYILECTBIIATH KOHTPOJIb, KOPPEKLHUIO,
OLIEHKY JecTBUI apTHEPA, YMETh yOeKIaTh;

. UCIIOJIb30BaTh aJIeKBAaTHBIE S3bIKOBBIE CPEJCTBA JJIs1 OTOOPaKEHUSI CBOMX UYBCTB,
MBICJIEH, MOTHBOB U MOTPEOHOCTEN; 0TOOpaXkaTh B peuH (OmucaHue, OObSICHEHUE) CONEpIKaHHe
COBEpIAeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPECHHEH peuu;

. pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHLIMIO, UCIOJb3Yys CPEICTBA YCTHOM M
NUCHbMEHHOW KOMMYHHMKAIMM Tpu paboTe ¢ TeKcTaMH Y4eOHMKa | JOMOJHUTEIHHON
JUTEPATypOl, CHPAaBOUYHBIMU TaOJMIIaMH, NMPOSABIATh FOTOBHOCTh K YBAXXKCHMIO MHOM TOUYKU
3peHus Ipu 00CYKIEHUU PE3yJIbTaTOB BBIIIOJIHEHHON paOOThI.

Ilpeomemnvimu pezynomamamu uzyuenun npeomema «Xumusa» ¢ 8 Knacce agnawomesa
cneoyouiue yMeHus:

1. B nosnasamenvhoti cghepe:

AaBaTb ONPCACICHUA H3YUCHHBIX MMOHATHUH: BEIIECTBO (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIA, KPUCTAJUINYCCKAA PCUICTKA, BEHICCTBO, IIPOCTHIC U CIIOKHBIC BCUICCTBA, XUMHUYCCKAA
q)OpMy.]'Ia, OTHOCHUTCIIbHAd aTOMHad MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAasA MaccCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTbI, OCHOBAHMHA, COJIH, aM(i)OTCpHOCTB, HHJAUKATOP, nepnonnqecxﬂﬁ 3aKOH,
nepuoandcCKas cucrema, nepuoanvcCKas Ta6J'II/IIIa, HU30TOIIHI, XHUMHUYCCKas CBA3b,
SJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKUCJICHUS, 3HeKTpOHI/IT); XUMHYCCKas pCaKuAa (XI/IMI/I‘-ICCKOG

ypaBHEHUE, TeHETUYECKass CBS3b, OKHUCJIICHHE, BOCCTAHOBIICHHUE, DJIEKTPOJIUTUYECKAS
U CCOIaus, CKOPOCTb XUMUYECKON peaxIumn);
* OMHCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MPOBEECHHBIE YKCIIEPUMEHTHI, UCTIOIb3YS
JUTSt 3TOTO €CTECTBEHHBIN (pycckuii, pOIHOM)  s3BIK M S3BIK  XHMHUH;
* OMIUCHIBATh U Pa3InyaTh U3yUEHHBIE KJIACCH HEOPTAaHUYECKUX COSUHEHUH, TPOCTHIE U CIIOKHBIC
BEILIECTBA, XUMUYECKUE peaxkuuy;

KJIacCU(PUITUPOBATH W3yYCHHbIC 00BEKTHI u SIBJICHUSI;
* HaOJIIOAATh JJEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOIMMBIE OTBITHI, XUMUYECKUE PEAKIINH,
MPOTEKAIOIINE B npupoze " B OBITY;

JenaTh BBIBOABI M YMO3AaK/IIOUEHHUs U3 HAOMIONEHWH, M3YyYEHHbIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AaHAJOTUU CO
CBOICTBaMH U3Y4YCHHBIX;
* CTPYKTYPHUPOBATh U3YUEHHBIN MaTepHall U XUMUYECKYIO HH(POpMAIIHIO, TOTYYEHHYIO U3 APYTUX
HCTOYHUKOB;

MOJIEJIMPOBaTh CTPOEHHUE aTOMOB 3JIEMEHTOB IEPBOIO0 — TPETHETO NEPUOAOB (B paMKax
U3yYEHHBIX MOJIoXKeHu Teopun  D. Pezepdopra), ctpoeHue npocTermx MoaeKyl.

2. B yennocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHHUBATh IOCIEJICTBUS AJI OKpYXKarolled cpeabl ObITOBOM U

MIPOU3BOJICTBEHHOU JCSITEIFHOCTH YEIIOBEKA, CBI3aHHOM ¢ MepepaboTKOM BEIIECTB.

3. B mpyooeoti cghepe:
* MPOBOJIMTH XUMHYECKUIN IKCIICPUMEHT.
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4. B cghepe bezonacnocmu dcuznedessmenrbHOCHU:

* OKa3bIBaTh [IEPBYIO IIOMOIIb IIPU OTPABJIEHUAX, OKOTaX U IPYIMX TPAaBMax, CBA3aHHBIX
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHUEM.

OMKCHIBATh CBOMCTBA TBEPHABIX, KHUJIKHX, Tra3000pa3HbIX BEIIECTB, BBIICTAS UX
CYILIECTBEHHbIE TPU3HAKY;

* XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOCHHMIO U CBOMCTBaM, YyCTaHaBIUBAaTh
MIPUYMHHO-CJIEACTBEHHBIE CBS3U MEK/Y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHATUA «aTOM», «MOJIEKYJan,
«XMMHYECKUHI DIIEMEHT», <IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB NPOCTEHINUX BEIIECTB C IOMOIIBI0 XUMHUYECKHX (OpMYyIT U
CYIIHOCTh XUMHUYECKUX PEAKIIUN C TOMOILbIO XUMUUECKUX YPABHEHUH;

* BBIUUCJIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO Macchl BEUIECTB, a TakKkKe
MacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTAa B COEIUHEHUSX JJIs OLEHKUM HX IPAKTHUECKOUN
3HAYUMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHMUSI, KUCJIOTHI, COJIN;

* KJ1acCU(UUIMUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCIOTHI U COJIU TIO COCTAaBY;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUECKOM MOCY1011;

* IPOBOJUTH HECIOKHbIE XUMHUYECKHE OMBITHI U HAOMIIOICHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIECTB B MpOIECCe HMX IPEBPAIICHUH; COOMIOAATh TpaBHIIa TEXHUKH OE30MacHOCTH TpHU
MPOBEJICHIH HAOIIOICHUN U OTIBITOB;

* pa3nuyaTh OSKCHEPUMEHTAJIBHO KHUCIOTHI M IIENOYHM, MOJb3YACh HWHAMKATOPaMHU;
OCO3HaBaTh HEOOXOAMMOCThH COOIIOJEHUSI Mep OE30MacHOCTH MpHU OOpalllEeHUU C KUCIOTaMU U
HIeJI0YaMHU.

* pacKpbIBaTh CMBICI IIepuoaAnYeCcKOro 3akoHa /. 1. Menneneesa;

* ONUCBHIBATh U XapakTepu3oBaTb TaOIUYHYIO (OpMYy NEPUOAMYECKONH CHCTEMBbI
XUMUYECKHUX AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SIIEp M pacHpeleieHHe 4YHcia AJIEKTPOHOB I10
ANIEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKHX 3JEMEHTOB MaJlbIX MEPUOJOB MNEPHUOJIUYECKON
CHCTEMBI, a TAK)KE KaJIHs U KaJbIIus;

* pa3nyaTh BUAbl XUMUYECKOW CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUTMYECKYIO;

* U300paXkaTh DIEKTPOHHO-HOHHBIE (HOPMYINBI BEIIECTB, 00pPa30BAaHHBIX XWMUYECKUMU
CBS35IMH pa3HOT0 BUJA;

* BBISIBJISITh 3aBUCUMOCTD CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTATUNIMUECKUX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAIUTHYECKHX;

* XapaKTepU30BaTb XMMHUYECKHE DJIEMEHTHI M MX COEIUHEHUS HAa OCHOBE MOJIOKEHUS
AJIEMEHTOB B MEPUOINYECKON cHCTEME U OCOOEHHOCTEN CTPOSHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHHUE MIEPUOJIUUYECKOTO 3aKOHA U
MEePUOUYECKON CHCTeMbl XuUMHUUeckux »dieMeHToB [I. . MennaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHX TPOIECCOB U UX MPUHIMITHATBEHOE OTIIMYUE OT PUBNUYECKUX;

* Ha3bIBaTh MIPU3HAKHU M YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITU;

* YCTAHABJIMBATh MPUHAJJICKHOCTh XUMUYECKOM PEAKUUU K ONPEeNeNEHHOMY THUIlY IO
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peaKkIMU (peakluu COEAMHEHUS, pas3loKeHHus, 3aMelleHus u oOMeHa); 2) o
BBIJIEJICHUIO WJIM TOTJIOMIEHUIO TEIUIOTHI (peakluy 3K30TepMUYECKUE U SHAOTEPMUYECKHUE); 3) IO
U3MEHEHUIO CTENEHEH OKMCIEHMS XHMUYECKUX JJIEMEHTOB (pEaklMHU OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC); 4) TI0O 0OPAaTUMOCTH TIporiecca (peakiuyu 00paTuMbIe 1 HEOOpATUMEIE);

* COCTaBISITb YPAaBHEHMS JJICKTPOJUTUYECKON IHUCCOLMALUU KUCIOT, IIEJIOYEH, COJIEH;
MOJIHbIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMsI peakluil oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;
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* POTHO3UPOBATH MPOAYKTHl XUMHUECKHUX PEaKIUil o popMynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; ONPEACIIATh HCXOAHBIC BEIIECTBA 10 (OpMYysIaM/Ha3BaHUSM MPOAYKTOB PEaKIINH;

* COCTaBJISITh YPaBHEHHUS PEAKIINIl, COOTBETCTBYIOIIUX MOCIIEIOBATEIBLHOCTH ((«IICTIOUKEY)
MPEBPAILICHU I HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B IPOIIECCE DKCIEPUMEHTA MPHU3HAKHU, CBUACTEIIbCTBYIOIINE O MPOTEKAHUU
XUMHYECKON peaKIluu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM 10JIEH PACTBOPEHHOIO BEILIECTBA;

* ONPENETATh XapaKTep CpeAbl BOJAHBIX PACTBOPOB KUCIOT M LIEIOYEH MO MU3MEHEHUIO
OKpacKU UHJIUKATOPOB;

* IPOBOJINTh KAQYECTBEHHBIC PEAKIIMH, MOATBEPKAAOIINE HAIMYKNE B BOJHBIX PACTBOpAx
BCIISCTB OTACIbHBIX HOHOB

* ONPENENATh MPUHAICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 H3yYEHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAJUIBI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

* COCTaBIIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUAM;

* OIPEACIIATh BAJICHTHOCTD U CTEMIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (DOPMYJIBI HEOPraHMYECKUX COCAMHEHMH IO BAJICHTHOCTSM U CTEHEHSIM
OKHCJICHHS JICMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHUI U COJICH;

* O0BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PHU3UYECKUX M XUMUYCCKUX CBOMCTB MPOCTHIX
BeIECTB (META/NIOB 1 HEMETAJUIOB) U MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JICMEHTAMH BTOPOTO
U TPETHETO NEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIE ISl TPYIII OKCUAOB: KUCIOTHBIX,
OCHOBHEBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIC JUIsI KaXKJIOTO M3 KJIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTh  NPUMEPBl  PEaKUUi, MOATBEPKIAIINX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCHIOB, KHCIIOT, OCHOBAHUI U COJIEH;

* ONPEACNIATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTENb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBINA OalaHC (711 M3YUYEHHBIX PeakIiuii) mo
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPIKIAIOIINE XUMUIECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

Ilpeomemnvimu pesynomamamu uzyuenus npeomema «Xumua» 6 9 knacce asgnawomcs
ceoyroujue ymenus:

1. B nosnasamenvuoui cghepe:

* 1aBaTh ONPEEICHUS U3YUYEHHBIX TOHATHI: BEIIECTBO (XUMHUECKHUH 3JIEMEHT, aTOM, UOH,
MOJIEKYJIa, KPUCTAJUTMYECKasl peIIeTKa, BEIIECTBO, MPOCTHIC U CIIOKHBIE BEIIECTBA, XMMHUYECKas
dbopMyIna, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJISpHAsi Macca, BaJCHTHOCTb,
OKCHJIbI, KHCIIOTBI, OCHOBAaHHS, COJIM, aM(pOTEPHOCTh, MHAMKATOP, MEPHOTUYECKUN 3aKOH,
nepuoAnyYecKas CHcTeMa, [Mephoauveckas TaOnmuIa, W30TOMbI, XWMHYECKas  CBA3b,
AIEKTPOOTPHUIATEIIFHOCTD, CTETICHh OKUCIICHUS, SJICKTPOJINT); XUMUUYECKAsI PEAKIUs (XUMUUECKOe

YpaBHEHHE, TEHETUYECKAsl CBsA3b, OKHUCIEHHE, BOCCTAaHOBIEHHUE, DJIEKTPOIUTHUYECKAS
JUCCOLHALNA, CKOPOCTh XUMHYECKON peaxkiun);
* OIMCHIBaTh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIBHO IPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUIs 3TOr0 €CTECTBEHHBIN (pycckuit, POZIHOIN) A3BIK 51 A3BIK XUMUH;
* ONMCHIBATh U Pa3IMuaTh U3YUYEHHBIE KJIaCChl HEOPraHMUECKUX COEIMHEHUH, IPOCTHIE U CII0KHbBIE
BELICCTBA, XUMHYECKHE peakuuu;

KJ1accu(UIUIpoOBaTh U3YYEHHBbIE 00BEKTHI u SIBJICHUS;
* HabJII0JaTh JEMOHCTPUPYEMBIE I CAMOCTOSATENIBHO ITPOBOINMBIE OIBITHI, XUMUYECKUE PEAKIIH,
IIPOTEKAIOIINE B IIpUpoJIE u B ObITY;
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ACJIaTh

BbIBOJbI H

YMO3AaKJIOUYCHUA U3

HaOMIOACHUHN, U3YyYEHHBIX

XUMHNYCCKHUX

SaKOHOMepHOCTeﬁ, IMPOIrHO3UPOBATH CBOMCTBaA HEU3YUCHHBIX BCIICCTB 110 AHAJIOIHMHM CO

CBOMCTBaMU

HU3YUYCHHBIX;

* CTPYKTYPHUPOBATh U3YUEHHBIN MaTepHall U XUMUYECKYIO HH(POpMALIHIO, TOTYYEHHYIO U3 APYTUX

HCTOYHHKOB;

MOACIIUPOBATE CTPOCHHUE ATOMOB DJJIEMCHTOB II€PBOI0 — TPETHETO IICPHUOIAOB (B paMKax

M3YYCHHBIX MOJIOKeHU Teopun . Pesepdopra), ctpoeHne mpocTenmx MOJICKYII.

2. B yennocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHHUBATh IOCIEICTBUS JI1 OKpYXarolled cpenbl ObITOBON U

MIPOU3BOJICTBEHHOM JICSITEIBHOCTH YEJIOBEKA, CB3AHHOM € MepepabOoTKON BELIECTB.

3. B mpyooeoti cghepe:
* IPOBOJMTH XUMHYECKUHN IKCIICPUMEHT.

4. B cghepe bezonacnocmu dcuznedessmenrbHOCH:
* OKa3bIBaTh MIEPBYIO TIOMOIIIb TP OTPABJIICHHSIX, 0KOTaX U JIPYTHX TPABMaX, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC (70 HACOB)

Ha3zeanue Tema ypoka Ocnognble euovt oesasmenvnocmu | Hcnonv3os
pazoena ooyuarowuxcs anue
0bopyooea
HUA
uenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Caymanue oObICHEHUN yUUTEIIS.
Bewecmea. CamocTrosTenbHas paboTa ¢ y4eOHUKOM.
OO0BsicHeHHe HaOII0/1aeMbIX SBJICHHUH.
2 1Ipespawyenuz PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
Getecme. Por Cnymianue oObCHEHUN yUUTEs.
XUMUL 6 HCUSHU | CapocTostTenbHAS pabota ¢ yueOHUKOM.
yenosexa.
3. Kpamkuii ouepx | Cnymanue oObsICHEHUN YUUTEIS.
ucmopuu pazsumusi | CaMOCTOsATENbHAS padoTa ¢ y4eOHUKOM.
XUMUU. Otbop ™ cpaBHEHHE MarTepuaiga IO
HECKOJIbKUM HCTOYHHUKAM.
4.11CXD .U | Cnymanue 0ObsICHEHHI yUUTEs. Jatuuk
Menoeneesa. 3naxu | CamoctosiTenbHasi paboTa ¢ ydeOHUKOM. | BBICOKOM
XUMUYECKUX Pabota ¢ Tabnuueit Menpeneesa. TeMIIeparyp
9/1eMeHMO8. Pabota ¢ kaproukamu. b, Jlarumk
TEMIIepaTyp
Bl
TJIATUHOBBIN
5. Xumuueckue A
Haau3 Gopmyi.
dopmynsi.
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Ommnocumenvrnasn

Pemrenne TEKCTOBBIX KOJIMYECTBEHHBIX M

amomuast u
Ka4eCTBEHHBIX 3a]1a4.
MOJeKyIApHas .
Crnymanue 0ObsICHeHUH y4uTesl.
maccul.
PaGota B nmapax.
PaboTa B rpynmax.
Amomul 1. Ocnognvie P Jatuux
aboTa C pa3JaTOYHbIM MaTEPUATIOM. .
XUMU4ecKux | ceeoenus °|c . BBICOKOU
TylmaHue 0ObSICHEHUN YUUTEs.
I71eMEeHmM 08 cmpoeHuu amomos. TEMIIepaTyp
CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
(8u) H3zomonbl. bl, Jlaruuk
TEMIIepaTyp
Bl
TJIATUHOBBIN
2. Cmpoenue | Cnymanue oObsCHEHUH yuuTens.
9NEeKMPOHHBIX CamocrosiTenpHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabora ¢ Tabiuueii Meneneesa.
Hszmenenue uucna | Pabora ¢ kapToukamu.
971eKMPOHO8 Ha | Pabora B mapax.
BIYV. Pabota B rpynmnax.
3. Hounas ceasv. Cnymianue oObACHEHUN yUUTEs.
Pemrenue nmocraBiaeHHbIX 3a/1a4.
Pabora ¢ yaeOHUKOM.
PaGota B mapax.
Pabora B rpymnmnax.
4. Bzaumooeiicmeue | Cnymanue oObSICHEHUN YUUTES.
amomos Pabota ¢ Tabnuueit Menzeneesa.
9n1eMeHmos- Pemenue 3anau.
HeMemainios Pa6ota B mapax.
Mmedxncdy coboll. Pabota y nocku.
5. Koeanenmnas
PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
XUMUYECKAs! CEA3b. .
Crnymanue oObsICHEHUH yuuTesl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
6. Memannuueckas
PaboTa ¢ pa3maTOYHBIM MaTepUaIOM.
XUMUYECKAsl CB53b. .
Cnymanue oObCHEHUN yUUTes.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
7. Obobwenue u | Pabota B mapax.
cucmemamuszayusi | Pabora B rpymnmnax.
3HaHUlL . Pemenue 3anau.
[TpoBepka MOTyICHHBIX 3HAHHA.
[TonroroBka K KOHTPOJIBHOM paboTe.
8. Konmponvnas Pemenue 3a1anuii KOHTPOJIBLHON PaOOTHI.
paboma Ne |.
IIpocmoie 1. IIpocmule Jartuux
PaboTta ¢ pa3aTOYHBIM MaTEpUAJIOM. .
sewecmea (7 | sewecmaa - N BBICOKOM
Crnymanue 0ObsICHEHUH yuuTesl.
y) Memannvl u TeMIIeparyp
CamocrosTenbHas paboTa ¢ yueOHUKOM.
HeMemaJbi. b, Jlarumk
AHanmu3 ommooK.
Ananuz . TeMIIeparyp
. AHaJn3 KOHTPOJIBHOM paboTHI.
KOHMPOTbHOU Bl
Pabora Hag ommoOkamu. .
pabomboi. TUTATUHOBBIN
Pemenue 3amau.
— HU3MEpeHue
TEMIIEpaTyp
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bl TIEPEXOJI0B

AJJIOTPOIIHBI
X
Mo I UKaIH
71 CepBHI;
U3MepeHue
TeMIeparyp
bl TUTABIICHUS
BEIIIECTB.
2. Konuuecmeso A
HaH3 GOpMYyIL.
sewecmaa.
Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnynianue oObsSCHEHUH YUUTEIs.
3. Pewenue 3aday . A
HaM3 GopMyIL.
Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnynianue oObsCHEHUH YUUTEIs.
4. Monsapuviu Anaimus GopMyiL.
00veM 2a308.
Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnynianue oObsSCHEHUH yUUTEIsl.
5. Pewenue 3aoau. A
Hau3 Gpopmyi.
Perenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnymianue oObsSICHEHUH YUUTEs.
6. Ob6o6wenue u | Paborta B mapax.
cucmemamuszayusa | Pabota B rpymnmnax.
3Hanui no e2naee | Pemenne 3anau.
«IIpocmoie IIpoBepka NOIy4eHHBIX 3HAHUMN.
geuecmear. ITonroroBka K KOHTPOJIBHOU paboTe.
7. Kommponvnas | Pemienue 3ajaHuii KOHTPOJIbHOMN paboTBHI.
paboma Ne 2.
Coeounenun | 1. Cmenens | Crymianue OObsICHEHUH yUUTeNsL.
xumuueckux | oxucienus. Ananuz | CamoctosiTenabHas padoTa ¢ yueOHUKOM.
DIEMEHMO8 KOHMPONbHOU Pabora ¢ Tabaueit Menneneesa.
(15 u). pabombi. PaboTa ¢ kapToukamm.
2. Baorcneriwue P
aboTa ¢ pa3JaTOYHBIM MaTEPHUATIOM.
KIACCHL  OUHAPHDLY Cnymianue oObSICHEHUH yUUTeNs
coeouHeHull . Y 4 '
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
3. Ocnosanus. P Hatuuk pH
aboTa ¢ pa3aTOYHbIM MaTEPHATIOM.
Crnymanue 0ObsICHEHUH yuuTesl.
CamocrosiTenbpHas paboTa ¢ yueOHUKOM.
4. Obobwenue u | Pabota c pa3gaTOYHbIM MaTEPUAJIOM.
cucmemamuszayusi | Pemenue 3anad.
SHAHU. 3akperieHue 3HaHUM 110 TEME.
5. Kucnomui. Crnymianue oObSCHEHUN YIUTEI. Hatuuk pH

CamocrosiTenpbHas paboTa ¢ yueOHUKOM.
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OTbop ™ cpaBHEHHWE Marepuaiga IIo

HCCKOJIBKMM HCTOYHUKAaM.

6. Obobwenue u

PaGoTa ¢ PasaaToOYHbIM MaTCpUATIOM.

cucmemamuszayusi | Pemenue 3anad.
SHAHUII. 3akperieHUue 3HaHUMU 110 TEME.
7. Conu. Cnymanue oObsICHEHUH yunuTeNsl. Hatuuk pH

CamocrosiTenpHas padoTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

8. Obobwenue u

Pabota ¢ pa31aTO4HBIM MaTEpUaIOM.

cucmemamuszayusi | Pemenue 3anad.
3HAHUUL. 3akperuieHre 3HaHul 1o TEMe.
9. Obobwenue u | Paborta ¢ pa3gaTOUHBIM MaTEPHAIOM.
cucmemamuszayusi | Pemenue 3anad.
3HaHUull 06 | 3akperuieHue 3HaHUIl 110 TeMe.
OCHOBHBIX KIACCAX
Heop2aHuyecKux
sewecms.
10.

Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
Kpucmannuuecxkue N

Crnymanue oObsICHEHUH yuuTesl.
peulemKu.

CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
12. Yucmule | Cnymanue 0ObSICHEHUN YUUTES.

eseuecmeda U cmecu.

CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

13. Maccosas u
Ananuz popmyi.
obvemHas odonu
KOMNOHEHMO8 Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
cmecu. Ka4eCTBEHHBIX 3a/1ay.
Crnymanue oObsICHEHUH yUnTesl.
14. Pacuemur,
Ananusz popmyi.
CBA3AHHbIE c

NOHAMUEM «OO0JIAN.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a/1ay.
Crnymanue oObsICHEHUH yUuTeNsl.

15. Kommponvuas

Pemenue 3a1anuii KOHTPOIHLHON PaOOTHI.

paboma Ne 3.
H3menen 1. Duzuyeckue
IMERERUR, PaboTa ¢ pa3aTOYHBIM MaTEpUAJIOM.
RPOUCX00AWU | SIGNEHUS 6 XUMUU. .
Crnymanue 0ObsICHEHUH yuuTesl.
e ¢ | Ananus C
. aMOCTOsTENIbHAs paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMpOIbHOU
(12 u). pabombi.
2. Xumuueckue | CnymaHue 0ObSICHEHUN YUUTES.
peaxyuu. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTtbop ™ cpaBHeHHWE Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuueckue | Cnymanue oObsICHEHUN YUUTEIS.
VPAHeHUsL. CamocrosiTenbHas padoTa ¢ yueOHUKOM.

OTéop ® cpaBHEHHE MaTepuana IIo
HECKOJIbKUM HCTOYHUKAM.
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4. Pacuemwvr no
Ananuz ¢popmyit.
XUMUYECKUM
VYPAGHEHUSAM. Perienre TEKCTOBBIX KOJIMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yUUTENsL.
5. Pacuemwvr no
Ananuz Gpopmyit.
XUMUYECKUM
VYPAGHEHUSAM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yUnTeNsL.
6. Peaxuyuu
Pabora ¢ pa3aTouyHbIM MaTEepHAIOM.
DA3N0ACEHUSL. C .
JylIaHue OObSCHEHUN YUUTENS.
CamocTosaTenabHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3iaTouHbIM MaTepHaIoOM.
COeOUHEeHUsL. .
Crnymanue oObsICHeHUI yUnuTesl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanue oObsICHEHUH yUUTEIs.
3ameuyeHusl. CamocrosiTenpHas paboTa ¢ yueOHUKOM.

OTbéop u cpaBHEHHE MaTepuana [0
HECKOJIbKUM MCTOYHUKAM.

9. Peaxyuu oomena.

Cnymianue oObACHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OT1bop M cpaBHEHHE MarTepuaiga IO
HECKOJIBKMM HUCTOYHHKaM.

10. Tunwv
Pabora ¢ pa3naTouyHbIM MaTEpPHUATIOM.
XUMUYECKUX .
g Crnymanue oObsICHEHUH yuuTesl.
peaxkyuil Ha
. CamocTtosaTenpHas padoTa ¢ y4eOHUKOM.
npumepe  ceolcme
6000L.
11. O6o06wenue | Pabota B mapax.
3nHanuti no meme | Pabora B rpynnax.
«H3menenus, Pemenune 3anau.
npoucxooawue ¢ | IlpoBepka NoaydeHHBIX 3HAHUM.
geuiecmeamuy). ITonroroBka K KOHTPOJIBHOU paboTe.
12.  Koumponvnas | Pelienue 3agaHuii KOHTPOJIBHON pabOTHI.
paboma Ne 4.
Ilpocmeiimue | 1. [Ipakmuueckas
P P HaOmronenune 3a JIEMOHCTpPAIUSIMHU
onepauyuu ¢ | paboma Nel.
T YUUTEIS.
uembvl .
etecmeant g OO0BbscHeHre HAOIIOAaEMbIX SBIICHHH.
K obpawenus c
(xumuueckui pay [TocTaHOBKa OMBITOB AJISI IEMOHCTPAIIUU
npakmukym) |1abopamopHuim KIaCCy
(5 u). 060opyoosanuem. '

Brinonaexnue HpaKTI/I‘-IeCKOI\/'I pa60TBI .

2. Ilpakmuueckas Jatuuk
HaOmronenune 3a JIEMOHCTpPAIUSMHU
paboma  Ne2 TEMIEPATYP
YUUTEISL.
Habnooenue 3a . bl
N . OO0bsicHeHNE HAOIIOJaEMBIX SIBJICHU. .
eopsyelt ceevoul. I TUTATUHOBBIN
OCTaHOBKA OIIBITOB JIS JIEMOHCTpAIUU
KJ1accy.
BeInonHenue npakTHYecKon paboThlI.
3. Ilpaxmuueckas Jatuuk
Habmionenue  3a  J1eMOHCTpaiusiMu .
paboma  Ne3 BBICOKOM

YUUTEIIA.
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Ananuz nousvl u | OObACHEHHE HAOTIOIAEMBIX SIBJICHHM. TeMneparyp
800bL. [TocTanoBKa OMBITOB /JIs AEMOHCTpauuu | b,  JlaTumk
KJ1accy. TeMIeparyp
Beinonnenue npakTHYecKon paboThlI. bl
IJIATUHOBBIN
—M3MEPEHHE
TeMIeparyp
bl B IIpOLIECCE
o0ydeHus
npuemMam
BbIMIAPUBAHU
s BOABI W3
00pasioB
MOYBBI.
Jarunk pH —
pH -
U3MEepeHHe
BOJIOPOJTHOTO
oKa3arest
BBITSDKKHU
pacTtBopa
MIOYBHI
4. Ilpaxmuueckasn Jlatumk
HabGmonenue  3a  JeMOHCTpaIusiMu .
paboma  Ned BBICOKOM
YUHUTEIIA.
Ilpusnaxu o TeMIIepaTyp
OO0bsicHeHHe HAOI0IaeMBIX SBJICHHIA.
XUMUYECKUX bl, Jlaruuk
g [TocTaHOBKa OMBITOB AJIA JEMOHCTPAIIUH
peaxkyuil. TeMIIepaTyp
KJ1accy.
. BI
BrinoiHeHNE MPaKTHYECKO paboTHI. .
TUTATUHOBBIN,
Harunx pH —
MPU3HAKU
peakuuii 1o
WU3MEHEHUIO
CpeJibl
(peaxuus
HEUTpaIn3an
15049
5. Ilpakmuueckas DIIEKTPOHHBI
HaOmronenune 3a JIEMOHCTpPAIUSIMU
paboma Nos. e BECHI,
YUUTEIA.
IIpucomosnenue o Habop
O0BacHeHne HAOIIONAEMBIX SIBJIEHUA.
pacmeopa caxapa u naboparopuu
[locTaHOBKA OMBITOB AJI JEMOHCTPALIUU
pacuem ezo I'nA
. KJ1accy.
maccosoui  doau 8 .
BrimonHeHne npakTu4eckoi paboThl.
pacmeope.
Pacm Hue. | [.  Pacmeopenue. aT4YUK
acmeopenue P Pabota ¢ pa3naTouyHbIM MaTEepPHAIIOM. A .
Pacmeoppl. Pacmeopumocms o BBICOKOM
Crnymanue 0ObsICHEHUH yuuTesl.
Peakuyuu seuyecms 8 8ooe. TeMIlepaTyp
CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
UOHHO020 bl, JlaTuuk
oOmena. TEMIEPATYP
Okucnumenvh bl
0- TJTATUHOBBIN
6occmanosum — o
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ejibHble
peaxyuu(1l1 u)

2. J/C. Ocnosnole
nonooicenuss T/

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue 0ObsICHEHUH yunuTeNs.
CamocrositenbHas paboTa ¢ y4eOHHKOM.

3. Honnvie
VPasHeHUsl.

AHanu3 hopmyiL.

Pemenrie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJ1a4.
Crnymianue 00bsICHEHUN YUUTEIIS.

4.. Kucnomwl, ux
Kraccuguxkayus  u
ceoticmea.

Pabora ¢ pa31aToOuHbIM MaTEepUAIIOM.
Cnymianve o0bsICHEHUH YUIUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

5. Ocnoesanus, ux
Kiaccuguxayus  u
ceoticmaa.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Cnymanue oObsICHEHUH yuuTensl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

6. Okcuowsl, ux
Kraccuuxkayus  u
ceoticmea.

Cnymanue oObsICHEHUH yuuTesl.
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

7. Conu, ux
Kraccuguxkayus  u
ceoticmaa.

Crnymanue oObsICHEHUH yunuTes..
CamocTtosaTenpHas padoTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia 1o
HECKOJIbKUM MCTOYHHUKAM.

8.  T'enemuueckas
CB513b MeHCOy
KIaccamu 8euecms.

PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
Crnymanue oObsICHEHUH yuuTens.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

9. OxucaumenvHo-
80CCMAHOBUMEIbH
ble peakyuu.

Crnymanue 0ObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM MCTOYHHUKAM.

10. Obobwenue u

PaGoTa B mapax.

TOPEHUIO
CKa3aHOo
BBIILIE,
Haruux pH —
npu
U3Yy4YEHUU
KHUCIIOT u
OCHOBaHMI
(cpena
pactBopa).
Jatauk
AJIEKTPOIIPOB
OIHOCTH -
U3y4YeHUe
IPOBOJAMMOC
TH PacTBOPOB

cucmemamuszayusi | Pabora B rpymnmax.
3Hanul no meme « | Pemenne 3anmau.
Pacmeopenue. [TpoBepka MoTydYeHHBIX 3HAHHH.
Pacmesopur. [TonroroBka Kk KOHTPOJIBHOU paboTe.
Peaxyuu  uonnoco
oomena. OBPy.
11.  Koumponvuas | Pemenue 3agannii KOHTPOJIbHOM pabOTHI.
paboma No 5
Ceoiicmea L. Ilpaxmueckan HaGnronenue  3a  JIeMOHCTpALUSIMU
anekmpoaumo |paboma  Ne 6. —
6 . Honnvie peaxyuu. O0BgacHEHNE HAOITIONAEMBIX SIBJICHUIA.
(xumunecKkui [TocTaHOBKA OMBITOB JUISI IEMOHCTPAITHH
npaKmukym) KTacey.
(44

BrlimmotHeHNE MPaKTHYECKOM pabOTHI.

2. Ilpakxmuueckas
paboma  Ne 7.
Yenosus

HaoOmronenue 3a
YVUUTEIS.
OO0bsicHEHHE HAOIIONAEMBIX SABJICHUM.

JACMOHCTpalusAMU

JlaTuuk
TeMneparyp
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NpPOMeKaHusl [TocraHOBKa OMBITOB AJII IEMOHCTPAIUMU | b
XUMUYECKUX KJiaccy. TUTATUHOBBIN
peakyuii  medcoy | BeImoaHEeHNE TPAKTUYECKON PabOTHI.
pacmeopamu
9NeKMPOAUMo8 00
KOHYA.
3. Ilpakxmuueckas H Hatuuk pH
abmiogeHne 32 JEMOHCTPALUSIMHU
paboma  Ne 8.
8 YUUTEISL.
Ceoticmea kuciom, 06 .
bSICHEHUE HAOII01aeMbIX SBJICHUM.
OKCU008, I
. . OCTaHOBKA OIIBITOB ISl JIEMOHCTPAIHH
OCHOBAHULL U conlel.
KJ1accy.
BeInonHenne npakTH4ecKon paboThlI.
4. Ilpaxmuueckasn
HabGmonenue  3a  JeMOHCTparusiMu
paboma  Ne 9.
VUUTEIS.
Pewenue N
OObsicHeHHnEe HAOI0IaeMBIX SIBICHHM.
IKCNEPUMEHMANBH |
OCTaHOBKA OIIBITOB ISl JIEMOHCTPAIIH
bIX 3a0aH.
KJ1accy.
BrinosHeHne npakTuyeckoil paboThl.
3akniouenue | 1.0600wenue u | Pabota B mapax.
(4u4) cucmemamu3ayusi PaGota B rpynmnax.
3HaHutl no yuebnuxky | Pemenue 3anad.
xumuu 3a 8 kracce. [TpoBepka MoTyYEHHBIX 3HAHHA.
ITonroroBka K KOHTPOJIBHOM paboTe.
2.0000wenue u | Pabora B mapax.
cucmemamuszayusi | Pabora B rpymnmax.
3Hanull no yueonuxy | Pemenue 3amau.
xumuu 3a 8 kracc. IIpoBepka NOIy4eHHBIX 3HAHUMN.
[ToaroroBka Kk KOHTPOJILHOM paboTe.
3. Hmozcosas | Pemenne 3agannii KOHTPOJIbHOM pabOTHI.
KOHMPOTbHASL
paboma no xumuu
3a 8 knacc.
4. Ananuz | AHaIu3 ommoOOoK.
KOHMPOAbHOU AHanan3 KOHTPOJIbHOM paboThI.
pabomvl. Paboma | Pabota Haa ommOKaMu.
Hao owmubKamu. Pemrenune 3amgau.
Crnymianue oObSICHEHUH YUUTEIIs.
9 KUIACC (68 YACOB)
Haszeanue Tema ypoka. OcHognbuie 8uowt Hcnonvzos
pazoena, oesamenvHocmu anue
KoJluuecmeo ooyuarowuxcs 0bopyooea
qyacoe HUA
uenmpa
«Touka
Pocmay
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Oowan 1. Xapaxmepucmuxa | Ciymanue oObsSCHEHUN yUUTEIs.
xapakmepucmu | xumuyeckoeo snemenma | CamocrositepbHas  pabora ¢
Ka XUMUYeCKUX | Ha  OCHOB8AHUU €20 | yYCOHUKOM.
Inemenmos (4 | nonoowcenus ¢ | Pabora ¢ Tabinuieii Meneneena.
u). Ilepuoouueckoti Pabota ¢ kapToukamu.
cucmeme I u
Menoeneesa.
2. Xapaxmepucmuxa | Cnymanue 0ObSICHEHUN YUUTENs.
xumuueckozo snemenma | CamocTosTenbHass  pabora ¢
Ha4  OCHOBAHUU €20 | yYCOHUKOM.
NOJI0JCEeHUS 6 | Pabora c Tabnuueii MeHneneesa.
Ilepuoouueckoti Pabora ¢ kapToukamu.
cucmeme /. u
Menoeneesa.
3. Xapaxmepucmuxa | Ciaymanue 0ObICHEHUN yUUTEIIsl.
xumuuecxozo snemenma | CamoctosiTenbHass ~ pabora ¢
no KUCTIOMHO- | YYCOHUKOM.
ocnoenbiM  ceoticmeam | Pabora ¢ Tabnuueit Menaeneesa.
obpazyemulx um | Pabota ¢ kapToukamu.
coeOuHeHull.
4. Ilepuoouyeckuii | Ciymanue oObsICHEHUH YUUTEIs.
sakoH u Ilepuoouueckas | CamocrositesibHass ~ pabota €
cucmema  XUMU4eCKux | y4eOHHKOM.
anemenmos  J[. M. | Pabora ¢ Tabauneit Menaeneena.
Menoeneesa. PaboTa ¢ kapToukamu.
Memannwt (13 | 1. Ionoowcenue | Cnymanue oObSICHEHUN YUUTES.
u) Memannos 6 | CamocrosiTenbHas ~ pabota  C
Ilepuoouueckoti Y4€OHUKOM.
cucmeme Pabora c Tabnuieit Menaeneena.

JI.U.Menoeneesa u
cmpoenue ux amomos.

Pabora ¢ kaproukamu.

2. Xumuueckue Hatuuk
. Pabota c pa3iaTOYHBIM
ceoticmea Memaios. TeMIIepaTyphl
MaTepHaIoM. .
. TUTATUHOBBIN
Cnymanue oObSICHEHUN yUUTENs.
CamocrosaTenbHass ~ pabota ¢
y4eOHUKOM.
3. Tonyuenue | Cnymanue 0ObSICHEHHH yUUTENs.
memannos.  Kopposus | CamoctoarensHas  pabota ¢
Memanios. Y4eOHUKOM.
OT10op ¥ cpaBHEHHE MaTepraa 1mo
HECKOJIbKUM MCTOYHHUKAM.
4, L]enounsie | Cnymanue 0ObSICHEHUN YUUTES. Hatunk
Memannul. CamocrosaTenbHass ~ paboTa ¢ | TeMIeparypsl
Y4EeOHHUKOM. TUTATHHOBBIH

OTt60p u cpaBHEHUE MaTepHaa 1o
HECKOJIbKUM MCTOYHUKAM.

5. LH]enounvie
Memanuol.

Pemenue 3agay.

PaboTta o kapToukam.

Pemienue XHUMHYECKHUX
YpaBHEHUU.
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6. bepunnutl, macHutl u
wenouHo3eMebHble
Memainnol.

Pa6ora c
MaTepUaIoM.

Crnymranue oObsICHEHUN YUUTETIA.

CamocrositenbHast ~ pabotra  C
Y4eOHHKOM.

pasgaTOYHbIM

7. bepunnuu, mazHuil u

Pemenue 3anau.

wenoyHozemenbHvle Pabota no kapToukam.

Memanub. Pemenue XUMHYECKUX
YpaBHEHUU.

8. Anromunuil.
Pa6ora c pa3aaToYHbIM
MaTepUaIoM.
Crymanue oObsCHEHUN yUUTEs.
CamocrosiTenpbHast ~ pabotra ¢
y4eOHUKOM.

9. Amomunuil.

Perenue 3agau.
PaboTa o kapToukam.

Pemenne XHUMHYECCKUX
YpaBHEHUM.

10. Kenes3o. CnymaHnue oObSICHEHUN YUUTES.
CamocrosiTenpHast ~ pabora ¢
y4E€OHUKOM.

OO0ObsacHeHUE HaOJIFOJaEMBIX
SIBIICHUM.

11.  3akpennenue u

Pab6ota B mapax.

cucmemamuzayusl Pabora B rpymnmnax.

s3Hanuil no 2naee nepeotl | Pemenne 3anad.

«Memannwviy. IIpoBepka noIy4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienue 3agaHuii KOHTPOJIBHOU

paboma Nel | paboThI.

«Memannvi».

13. Ananusz | AHanu3 ommoOOoK.

KOHmMpONbHOU pabomel. | AHaIN3 KOHTPOJILHOM pabOTHI.

Pabora Hag ommoOkamu.
Pemrenne 3amau.
Cnymanne 0ObSICHEHUN YIUTEs.
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Ceoiicmea Ilpaxmuueckas paboma aTYnK
P p HabGnronenue 3a 1eMoHCTpanusIMu IUI
memannos u ux | Nel.  Ocywecmenenue — BBICOKOM
coeounenuil EeNnoYKU  XUMUYECKUX i TeMIIEpaTyp bl
. Y N OO0bsicHeHUE HaOJIFOJaeMBIX paryp bl,
(xumuueckuii npespaujeHul. J—— JlaTumk
npakmuxym)(3 ! TeMIIepaTyp bl
P yM(. ITocraHoBKa OIIBITOB JUISt patyp
y). IUIATUHOBBINA —
JIEMOHCTpAIINH KJIACCy.
. | m3MepeHue
Brimonnenue MPaKTUYECKOU
TEMIEPATyp bl
paboTHL.
MepexoI0B
QIUTOTPOITHBI X
MoauduKay i
CepHI;
HU3MEPCHHE
TEMIEPATyp bl
IIJIaBJICHMS
BEILIECTB.
Ipaxmuueckas paboma
Hab6nronenue 3a 1eMoHCTpausaMu
No2.  ITlonyuenue u
~ . | yamurens.
ceolcmea  coeoOuHeHull
OO0ObsacHeHHE HaOJIFOJaEMBIX
Memanos. .
SIBJICHUH.
ITocraHoBKa OIIBITOB JUISL
JIEMOHCTpAIINH KJIACCy.
Breimonnenue MPAKTHYECKOMN
paboTHI.
Ipaxmuueckas paboma
o3 Habmroienue 3a 1eMOHCTpausMu
(0]
= VUUTEISL.
Oxcnepumenmanvhvie
OObscHEHUE Ha0JII01aeMBIX
3a0aqu no N
SIBJICHUH.
PACno3HABAHUIO u
IToctaHoBKa OIIBITOB JUISt
NOJYYEHUIO 8elecms.
JIEMOHCTpAIINH KJIACCy.
Brinonnenue MIPAKTUYECKOU
paboTHI.
Hememannwi 1. Hememannovr: amomur | Ciymanue oObsICHEHUN YUUTEIS. Jatuyunk
(26 u) u npocmuie seujecmea. | CamocroarenbHas  paboTa € | BBICOKOU
Kucnopoo, 030H, | YUEOHHUKOM. TEMIEPATYP bl,
8030)X. OTt60p u cpaBHEHHE MaTepHuaia 1Mo | JlaTank
HECKOJIbKMM UCTOYHUKAM. TEMIEPATyp bl
MJIaTHHOBEIN
U3MepeHne
TEMIIEPATyp bl
MEPExX0JI0B
QIUTOTPOITHBI X
Moudukany i
CepHI;
U3MepeHne
TEMIIEPATyp bl
IIJIABJICHMS
BEIIIECTB.
2. Hememannel. | Pemenue 3agay.
Xumuyeckue ceoticmea | Pabora 1o kapToukam.
HeMemaios.
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Pemenue XUMHUYECKHUX
YpaBHEHUM.
3. Xumuueckue
Pa6ora c pa3aaToYHbIM
9eMEHMbl 8 KIemKax
MaTepUaIOM.
JHCUBBIX OP2AHUZMOS. .
Cnymanue oObSICHEHUN YUUTEs.
CamocrositenbHast ~ pabotra  C
Y4eOHHKOM.

4. Booopoo. Pemenwne 3amay.
PaboTa o kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUU.
5. I'anocenwi. CnymaHnue 0ObSICHEHUN YUUTENS.
CamocrosarenbHass  pabota ¢
y4E€OHUKOM.
OO0ObsacHeHNE HaOJIFOJaEMBIX
SIBJICHUU.
6. Coeounenus | Pemenue 3amau.
2a102€HO8. Pabora no kaproukam.
Pemenue XUMUYECKUX
YpaBHEHUM.
7. Tonyuenue | Cnymanue oObSICHEHUH yuuTeNs.
2a102€H08. CamocrosiTenbHast ~ pabora ¢
buonozuuecroe Y4eOHUKOM.
3Hauenue u npumenernue | OTOOpP U CpaBHEHHE MaTepUaa 1o
2an02eHos u uxX | HECKOJIbKUM UCTOYHHUKAM.
coeOuHeHull.
8. Kucnopoo. Pabora ¢ pa3aaToYHBIM IULaTqHK
MaTepraIoM. BHICOKOU
Craymanue oObsCHEHUN yIUTEs. R
CamocrosiTenpbHast ~ pabota ¢ Aarank
YUeGHUKOM. TEMIEPATyp bl
IUTATUHOBBIA —
U3MEpEHHE
TEMIEPATyp bl
NIEPEXO0I0B
AJIJIOTPOIIHBI X
Moudukany i
CepbI;
U3MepeHne
TEMIEPATYpP bl
TUTaBJICHUS
BEIIIECTB.
9. Koumponvnas | Pemienne 3agaHuii KOHTPOJBHOU
paboma No2 paboThLI.
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10. Cepa.

Crnymanue oObsICHEHUN YUUTETIS.

CamocrosiTenbHast ~ pabora  C
Y4€OHHKOM.

OOmbsicHeHue HAOII0JTaeMBIX
SIBJICHUM.

JlaTuuk
BBICOKOM
TEeMITepaTyp bl,
Jatuuk
TEeMIIepaTyp bl
IVIATHHOBBINA —
HU3MEPCHHE
TEeMIIepaTyp bl
MepexoI0B
AJUIOTPOITHBI X
MoauduKay i

cephl;
U3MepeHue
TEMIIEPaTyp Bl
TUTaBIICHUS
BEIIIECTB.
11. Coeounenus cepvr. | Cnymanue oObsICHEHUN YUUTEIS.
CamocrosiTenpbHast ~ pabotra ¢
Y4eOHUKOM.
OT60p 1 cpaBHEHHE MaTEpHaJIa IO
HECKOJIbKUM HCTOYHHKAM.
12. Cepnas kucnoma. Crnymanue oObsICHEHUN YUUTETIS. Hatuuk
CamocrositenbHast ~ pabora ¢ | pH
Y4€OHUKOM.
OObsicHeHnE HAOII0JTaeMBIX
SIBJICHUU.
13. A3om. Pemenue 3anau.
Pabora no kapToukam.
Pemmenue XUMUYECKUX
YpaBHEHUM.
14. Ammuax. Crymanue oObsCHEHUN yIUTEs. Jatuynk
CamocrositenbHast ~ pabora ¢ | pH
Y4EOHUKOM.
OObscHeHne HaOJII0JaeMbIX
SIBJICHUU.
15. Conu ammonus. Cnymanue oObSICHEHUN yUUTENs.
CamocrosarenbHass  pabota ¢
Y4eOHUKOM.
OObsicHeHnE HAOII0JTaeMBIX
SIBJICHU.
16. Kucnopoonwie | Cnymanue o0ObsICHEHUH yuuTens.
COeOUuHeHuUs: azoma. CamocrosiTenpHast ~ pabota ¢
Y4EOHUKOM.
OT10op ¥ cpaBHEHHE MaTepraa 1mo
HECKOJIbKUM MCTOYHHUKAM.
17. ~@ocop u  ezo Pabota c pa3IaTOYHBIM Haraux
COeOUHeHUs. TeMIIepaTyphbl
MaTepHaIoM. o
Crnymanue oObsICHEHUN YUUTETIS. [IATHHOBBIM
CamocrosiTenpbHast ~ pabora ¢
YIeOHUKOM.
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18. @ocgop u eco

Pemnrenne 3amau.

CcoeOUHeHUsl. Pabora o kapToukam.
Pewmenue XUMHUYECKUX
YpaBHEHUM.

19. Yenepoo. Crnymranue oObsICHEHUH yUUTETIS.
CamocrositenbHast ~ pabotra  C
Y4€OHHKOM.
OOmbsicHeHue Ha0Jr01aeMBIX
SIBJICHU.

20. Kucnopoonvie | Pemenue 3anau.

coedunenus yenepooa. | Pabora mo kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUU.

21. Kpemnuti u eco | Cnymanue 0ObSICHEHUN YUUTENS.

coeOuHeHUsl. CamocrosiTenbHast ~ pabora ¢
Y4E€OHUKOM.
OO0ObsacHeHHE HaOJIFOJaEMBIX
SIBJICHUU.

22. Cunuxamnas | Caymanue oObSACHEHUN yUUTES.

NPOMBIULTIEHHOCTD. CamocrosiTenpbHast ~ pabotra ¢
Y4eOHUKOM.

OT60p 1 cpaBHEHHE MaTEpHaJIa TIO
HECKOJIbKUM HCTOYHHUKAM.

23. Obobwarowutl ypox
no meme
«Hememannvl».

PaGota B mapax.

Pab6ota B rpymnmnax.

Pemenne 3amau.

IIpoBepka nosy4yeHHBIX 3HAHUM.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypok

PaGota B mapax.

no meme | Pabota B rpymnmnax.

«Hememannwvi». Pemenne 3amau.
IIpoBepka NoIy4eHHBIX 3HAHUMA.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas Pemenue 3aJaHui

paboma Ne 3. KOHTPOJILHOH paboThI.

26. Ananuz | AHanu3 ommoOoOK.

KOHmMPpONbHOU pabomyl. | AHaIN3 KOHTPOJIbHON paboTHI.

Pabora Hax ommoOkamu.
Pemrenne 3amau.
Cnymanne 0ObSICHEHUN YIUTEs.

Ceoiicmea
Hememanioe u
ux coeoumnenui

(3 u).

Ipakmuueckas paboma
Ned.

DKrcnepumenmanvhoie
3a0ayu no meme
«Ilooepynna
KUCI0p0oO0a».

HabGnronenue 3a reMoHCTpausIMu

YUUTEIS.
OOnbsacHenue Ha0JIF0JaeMBIX
SIBIICHUM.

ITocTanoBka ONBITOB 1A
JIEMOHCTpAINH KJIACCy.
Brinonnenue MPaKTUYECKON
paboTHI.
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Ipaxmuueckas paboma
Nos.

HabGnronenue 3a 1eMoHCTpanusIMu

YUUTEISL.
Oxcnepumenmanvhbie
OO0bsicHeHUE HaOJIFOJaeMBIX
3a0ayu no meme .
SIBIICHU.
«llooepynnvl  azoma u
[TocranoBka OTIBITOB JUIS
yenepooay.
JEMOHCTpAIMH KJIaccy.
Brinonnenue MPaAKTUYECKOM
paboTHL.
Ipakmuueckas paboma DIeKTp
Habmroienue 3a 1eMoHCTpausaMu
No6. Ilonyuenue, OHHBI € BECHI,
YUUTEISL.
cooupanue u Habop
OO0bsicHeHUE HaOJIFOJaeMBIX
pacnosHasanue 2a308. . nabopaTopuu
SIBIICHU.
I'A
[TocranoBka OTIBITOB TUIS
JEMOHCTpAIINH KJIaccy.
Beinosinenue MIPAKTUYECKOU
paboTHI.
Opzanuueckue | 1. IIpeomem | Cnymanue oObsICHEHUH YUUTEIS.
semgecmea (13 | opeanuueckoti xumuu. CamocrosiTenpbHast ~ pabotra  C
y) y4eOHUKOM.
OT60p 1 cpaBHEHHE MaTEpHaJIa IO
HECKOJIbKUM HCTOYHHKAM.
2. Ilpedenvuvie | Cnyiianue 0ObSICHEHUN YUUTEIS.
Y21e6000poobL. Cocrasiienue XUMHYECKHX
dbopmy.
Pab6ota B mapax.
Pabota y nocku.
3. Henpeoenvnuvie | Ciiymianue 0ObsICHEHUH YUUTEIS.
Y211e6000p00bL. CocraBnenue XUMUYECKUX
bopmys.
PaGota B mapax.
Pabota y nocku.
4. CnupmeoL. Crnymanue oObsICHEHUN YUUTETIS. Hatuuk
CamocrositenbHast ~ pabora ¢ | pH
Y4E€OHUKOM.
OT10op 1 cpaBHEHHE MaTepUaia o
HECKOJIbKUM HCTOYHHUKAM.
5. IIpeodenvnuie | Cryimanue oObsICHEHUH yuuTens. JaTtuuk
00HOOCHOBHbIE CocraBnenue xumuueckux | pH

Kap60H06’ble KUucjionibl.

bopmy.
PaGoTa B mapax.
Pabora y nmocku.

6. Cnooicnvle 3¢hupul.

Cnymanue oObSCHEHUN yUUTEs.

Kupui. CocraBnenue XUMUYECKUX
dbopmy.
Pab6ota B mapax.
Pabota y nockwu.
7. Amunokucnomol u
Pabora C pa3IaTOYHBIM
benxu.
MaTepUaIoM.

Crnymanue 0ObsICHEHUN YUUTETIS.
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CamMocrogrenabpHas
Y4€OHUKOM.

pabora ¢

8. Amunoxuciomel u
benxu.

Crnymranue oObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKUX
dbopmy.

Pabora B mapax.

Pabota y nockwu.

9. Vanesoowi.

CnymaHnue 0ObSICHEHUN YUUTENS.
CocraBieHue XUMHYECKHX
dbopmyL.

Pa6oTa B mapax.

Pabora y nocku.

10. Ilonumepeol.

Crnymranue oObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKUX
dbopmyL.

PaGota B nmapax.

Pabota y nocku.

11. Obobwarowuil ypox
no meme
«Opeanuueckue
seuecmear.

PaGota B mapax.

Pabora B rpymnmnax.

Pemenne 3amau.

[TpoBepka moay4eHHbIX 3HAHUH.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnas
paboma Ne4.

Pemenne 3agaHuil KOHTPOJIBHOM
paboTHI.

13. Ananus
KOHMPONLHOU pabomul.

AHanu3 ommooK.

AHanan3 KOHTPOJIbHOM paboThI.
PaboTta Hajg ommoOKaMu.
Pemrenne 3amau.

Cnymanne 0ObSICHEHUN YUUTEs.

3akpennenue

(6v)

1. Ilepuoouueckuii
saxon u Ilepuoouyeckas
cucmema  XUMUYECKUX
2/IeMEHMO08 U,
Memnoeneesa.

2. Cmpoenue
seuyecmaa.

3. Xumuyeckue
peaxryuu.

4. Knaccer xumuyeckux
COeOuHeHull 8 ceeme
a1

PaGota B mapax.

Pab6ota B rpymnmnax.

Pemenne 3amau.

IIpoBepka nony4yeHHBIX 3HAHUM.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

5. HUmoeosasn
KOHMPpObHAs paboma.

Pemenue
KOHTPOJIBHON paOOTEHI.

3aJITaHUA

6.Ananuz KOHMpPOILHOU
pabomei.

Ananus omnooK.

AHann3 KOHTPOJIBHOM pabOTHI.
Pabora Hag ommoOkamu.
Pemenue 3amau.

Crnymanue 0ObsICHEHUN YUUTETIS.
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