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IlosicuuTeILHAA 3aNUCKA

Pabouas nmporpamMma no xumuu A 8-9 kiaccoB paspaboTaHa Ha OCHOBE (eepaaIbHOro
rocyJIapCcTBEHHOTO oOpa3oBaTenbHOro crangapra OOO, obpaszoBarenbHON mporpamMmbel MBOY
"bepezosckasg COLI um. C.H. KiiumoBa" u npumepHoil paboueil mporpaMmsl 110 XUMHUH, a TaKk
K€ Ha OCHOBE aBTOpcKoi yueOHo# nporpammsel O.C. ["abpuensHa.

Ha 06ase mnenrpa «Touka pocrta» oOecnedynBaeTcs peanusalus o00pa30BaTEIbHBIX
OpOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOIMYECKOW HAIpaBICHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSMM 3aKOHOJATelIbCTBA B cdepe o00pa3oBaHUs U € Y4ETOM
pexomenmanuii denepanbHOro omeparopa ydeOHOro mpemmera « Xumus» . OOpa3oBaTelbHas
IporpamMma IO03BOJISIET MHTEIPUPOBATh peAIn3yeMble MOAXObI, CTPYKTYPY U COACpkKaHHUE NPU
OpraHu3any oO0y4eHus: XUMuHU B 8—9 Kiaccax, BHICTPOCHHOM Ha 0a3ze J1I000ro M3 JTOCTYIHBIX

ydyeOHOo-MeToanuecknx kKomiuiekcoB (YMK) . MHcmons3oBanme obOopynoBanus «Touka
poctay» npu peanuzanuu gasHoi OIl mo3Bosser co3aaTh yCloBus:

. JUTSL pacIIupPEHUs COJIepKaHUs IIIKOJIBHOTO XUMHUYECKOTO 00pa30oBaHus;

. JUTSL TIOBBIIICHUS TMO3HABATEIHHONW AKTUBHOCTH OOYYaIONIUXCS B €CTECTBEHHO-
HAy4YHOU 00JacTH;

. JUISL  pa3BUTHUSL JIMYHOCTH peOEHKa B Mporecce OOy4YeHUsT XUMHUHU, €ro

CHOCOOHOCTEH, (HOpPMUPOBAHHMS H YAOBICTBOPEHHS COIMATBHO 3HAYMMBIX HWHTEPECOB U
noTpeOHOCTEH;

. it paboThl ¢ ONApEHHBIMU IWIKOJIBHUKAMHU, OPTaHU3alMM KX pPa3BUTHA B
pa3IUYHBIX 00J1aCTAX 00pa30BaTENBHOM, TBOPUECKON JEATEIHLHOCTH.

OO0uias xapakTepuCcTHKA Y4eOHOro npeamera « XuMus»

XUMUS KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK paclpoCTpaHWiIa CBOE BIIMSHHUE HA
BCE OOJIaCTH UEJIIOBEYECKOTO CYIIECTBOBAHHWS, 3aJajla HOBOE BHJEHHE MHpa, CTaja
HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM yCIOBHEM >KM3HU OOLIEeCTBA:
3HaHWE XUMHH CIY)KHT OCHOBOH JJIsi (OpPMHPOBAaHUS MHPOBO33PEHHS YEIIOBEKa, €ro
IpeACTaBICHUI 0 MaTepHAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAOT (OPMHUPYEMbIe XUMHUEH
NPEACTABICHNUS O B3aUMOIPEBPAICHUSIX SHEPTrHH M 00 DSBONIONHMU BEIIECTB B MPUPOJE;
COBpPEMEHHAsi XMMHUS HallpaBjieHa Ha pelleHHe INI00alibHbIX MPOOJIeM YCTOHYHMBOTO pPa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JIHEPTreTUYECKOM, MHINEBOW M HSKOJOTUYECKOW O€30MacHOCTH,
npo0seM 31paBOOXpaHeHUs. B yClIOBUSAX BO3pacTaroOlIero 3HaYeHUs XMMUU B KHU3HH 0OIIeCTBA
CYIIECTBEHHO TOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHMs. B miaHe conuanuzamuyl OHO
SBIISICTCS OJHUM U3 YCIOBUH (OPMHUPOBAHMS HHTEIUIEKTa JMYHOCTH M TapMOHUYHOTO ¢
pa3BuTHs. COBPEMEHHOMY 4YeNIOBEKY XHMHUECKHE 3HAHUS HEOOXOIUMBI IS TPUOOPETCHHS
OOIIEKYIbTYPHOI'O YPOBHS, HO3BOJISIFOIIEI0 YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOT0OOOpa3HOW >KM3HHM OOIIECTBA, Ui OCO3HAHHS BAXHOCTH Pa3yMHOTO
OTHOIICHUS K CBOEMY 3/I0pPOBBIO M 3J0POBBIO JPYTUX, K OKpYXarolleil MpupoaHoi cpene, At
TPaMOTHOTO TOBE/ICHUS NPU UCIIOJIH30BAHUHU PA3IMYHBIX MAaTEPUAIOB U XUMUYECKHUX BEIIECTB B
IOBCEHEBHOM >KM3HM XHMHYECKOEe O0pa3oBaHHE B OCHOBHOHM IIKOJE sIBJIETCS 0Aa30BBIM IO
OTHOIICHHUIO K CHCTeME OOIIer0 XMMHUYECKOro oOpazoBaHMs. [109TOMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peajJu3yeT HpHUCyIe OOIIeMy XMMHUYECKOMY OOpa30BaHHUIO KIIOUYEBbIE
[IEHHOCTH, KOTOPBIE OTPaXalT TOCYAapCTBEHHBIC, OOIIECTBEHHbIE W WHIMBHIyaJbHBIE
HOTPEOHOCTH. DTHM OIpEaeNseTCs] CYIHOCTh OOIIel cTparerud OOy4eHHs, BOCHHUTAHUS U
pa3BUTHA, 00ydalOIUXCs CPeACTBAMU ydueOHOro npeaMera «Xumus». M3ydenue npeamera: 1)
crocoOCTByeT (POPMUPOBAHUIO €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, JOCTHXKEHUIO 0o0well u
(YHKIMOHATBHON I'PaMOTHOCTH, JJA€T BO3MOXKHOCTH JIJISi CaMOPA3BUTHS JTMYHOCTH. 2) BHOCUT
BKJIaJ B ()OPMHUPOBAHME MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB MX
CaMOCTOSITENIbHOW yU4eOHOH eATeNIbHOCTH, SKCIIEPUMEHTABHBIX M UCCIIEIOBATEILCKUX YMEHHIH,
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HEOOXOJMMBIX KaK B IIOBCEIHEBHOM JXM3HU, TaK M B MPOo(ecCHOHATbHON NesATeNbHOCTH; 3)
3HAaKOMHT CO CIEHU(PHUKON HAyYHOTO MBIIIJICHHS, 3aK/IabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HA
€IMHCTBO TPHUPOJABI ¥ YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (OPMHPOBAHUU
€CTECTBEHHO-HAy4YHOM IPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (GOpMHUPOBAHUIO
LIEHHOCTHOTO OTHOILIECHHsI K €CTECTBEHHO-HAay4YHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCHUT
CBOM BKJIaJl B 9KOJIOIMYECKOe 00pa30BaHUE MOJPOCTKOB

Hazpannble HampaBieHuss B OOyYyeHUM XUMHUHU oOecrneuuBaroTcs —creunpukon
COJIep)KaHUsl IPEIMETa, KOTOpBIM SIBISETCA MEJArOrMuecKyd aJanTUPOBAaHHBIM OTPAKEHUEM
0a30BOll HayKH XMMHUHU Ha OIpene’aéHHOM 3rtarne e€ pa3Butusa. Kypc XUMUM OCHOBHOI IIKOJIBI
OpPUEHTUPOBAaH Ha OCBOEHHE OOYYalOIIMMUCS OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX
HNOHATUN U CBEJEHUI 00 OTIEeNbHBIX 00bEKTaxX opraHuueckod XxuMuu. CTpyKTypa coAepKaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOTO Mojxoia K ero usyudeHuro. CopeprkaHue
CKJIAJIbIBACTCSI U3 CUCTEMBI ITOHATUH O XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATUN
0 XuMmMuueckoil peakumu. OOe 53T CUCTEMBbI CTPYKTYPHO OPIaHM30BaHbl IO MPUHIMITY
IIOCJIETOBATEIBHOTO PAa3BUTHS 3HAHMM Ha OCHOBE TEOPETUYECKHUX IIPEACTABICHUM pPA3HOTO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HMs KaK OCHOBBI BCErO €CTECTBO3HAHHWS, YPOBHS
nepuoanyeckoro 3akona Jl. M. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBS3M, NPEACTABICHUN 00 3JIEKTPOIUTUYECKON TUCCOIMALNN BEIIECTB B
pactBopax. TeopeTnyeckne 3HaHUS PACCMATPUBAIOTCA Ha OCHOBE SMIMPHUYECKH MOJTYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCJIENOBATEIBHO OT OAHOTO YPOBHS K JIpyromy,
BBITIOJIHSSL (DYHKIMU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO TPUMEHEHMsI M IIOJyYEHUs H3y4daeMbIX BenlecTB. Takas opraHuzanus
COZIEpXKaHUsI Kypca CIOCOOCTBYET TMPEACTABICHUI0O XHUMHUYECKON COCTABISIOMICH HAy4YHOH
KapTHHBl MUpa B JIOTHKE €€ CUCTEeMHOM mpuponbl. TeM cambIM oOecrneunBaeTcss BO3MOKHOCTh
JUIst popMUpPOBaHUs y 00y4daroIUXCsl IEHHOCTHOIO OTHOLIEHUS] K HAyYHOMY 3HAHUIO U METOJIaM
[IO3HAaHUs B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHUE COACPIKAHUA Kypca IPOUCXOIUT C
IPUBJICYEHUEM 3HAHUM U3 paHee M3YUYEHHBIX KypcoB: «Okpyxatomui mMup», «buonorus. 5—7
KJ1IaccsD U «Pu3mka. 7 Kiace».

Jlannast oOpa3oBaTesibHasl IporpaMMa 00OecreurnBaeT YCBOSHHE YUAIUMUCS BaKHEHUIINX
XMMHUYECKHX 3aKOHOB, TEOpUH M MOHATHH; (OPMHUPYET MPEJCTaBICHHE O POJIM XUMHU B
OKPY’KaIOIlEM MUPE U KU3HM 4YesloBeKa. IIpu 3TOM OCHOBHOE BHUMaHUE YAEISETCS CYIIHOCTH
XMMHMUYECKHX peakUuid M MeTojaM HX ocyuiecTBieHus . OIHMM M3 OCHOBHBIX IIPUHLIUIIOB
INOCTPOEHUSI IPOTPamMMBbl SBJISIETCS MPHUHIMIT JOCTYITHOCTH . OKCIIEPUMEHTAJbHBIE JTaHHBIE,
IIOJyYEHHBIE yYalIUMKCS NPH BBIITOJHEHUU KOJWYECTBEHHBIX OIBITOB, IO3BOJISIIOT Y4alllUMCS
CaMOCTOSITENIBHO [IeJaTh BBIBOJBI, BBIABIIATH 3aKOHOMEpPHOCTH . llomxoxsl, 3ajl0KeHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jat0T HEOOXOAMMBbIE YCIIOBHS Uil CUCTEMHOTO YCBOEHUS
yYalUMHCS OCHOB HayKH, JUUIsl 0OO€CrieueHus] pa3BUBAIOILEr0 U BOCIUTHIBAIOLIETO BO3ACHCTBUS
o0yuyeHMs Ha JIMYHOCTh ydauierocs . @opMupyemble 3HaHUS JTOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOEKIEHUI HIKOJIbHUKA, IEHTPAJIbHBIM SPOM €r0 HAyYHOI'O MUPOBO33PEHUS .

Lean 1 0c00eHHOCTH U3Y4YeHHs Y4eOHOT0 MpeaMeTa

K HampaBieHuio mNepBOCTENEHHONM 3HAYMMOCTH IpH pealn3aluu o0pa3oBaTesbHBIX
byskuii npeamera «XUMHS» TPAaIUIUOHHO OTHOCIT (OopMHpOBaHME 3HAHHM OCHOB
XUMHYIECKOHN HAayKH KakK obiacTu COBpPEMCHHOT'O €CTCCTBO3HAHMA, npaKTqucxoﬁ ACATCIIBHOCTHU
YeJI0BEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTYypbl. 3ajada IpeaMeTa COCTOUT B
(bOpMHpOBaHI/II/I CHUCTEMBI XUMHUUYECKUX 3HAHUHA — Ba)KHEHIIHMX (baKTOB, HOHHTI/II‘/'I, 3aKOHOB H
TCOPCTUICCKUX HOJ'IO)i(CHHfI, AOCTYIIHBIX O606H.I€HPII>1 MHPOBO33PCHUCCKOTO XapaKTEpa, sA3bIKa
HayKH, 3HAaHUHA O HAayYYHBIX MCTOAaX H3YYCHHSA BCIICCTB MU XHUMHYCCKHUX peaKHI/Iﬁ, a TaKXXE B
(GbopMUPOBAHUU U PA3BUTUU YMEHUN M CIIOCOOOB JESATEILHOCTH, CBS3aHHBIX C IUITAHUPOBAHUEM,
Ha6J'II-OI[eHI/IGM n MPOBECACHUEM  XHUMHYECCKOT'O OKCIICPUMCHTA, CO6J'IIOI[CHI/I€M IpaBuJI
0€3011aCHOTO 06an.leHI/IH C BCIICCTBaAMH B HOBCGI[HCBHOﬁ JKHU3HU. Hapﬂz[y C OTHM LCIIHU
U3y4YCHUs IIpeaMeTra B IIPOrpaMMe YTOYHEHbl U CKOPPEKTUPOBAHbI C Y4YETOM HOBBIX
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IPUOPUTETOB B CUCTEME OCHOBHOIro obOuiero oOpazoBanus. CerogHs B oOpa3oBaHHM 0CO00
3HAYMMOI MpPU3HAETCS HANPABICHHOCTh OOYYeHMsS Ha pa3BUTHE M CAMOpPa3BUTHE JIMYHOCTH,
¢dopmupoBaHue e€ MHTEIUIeKTa U 00mIel KyabTypbl. OOyueHHe YMEHHIO YUYUTHCS U MPOJOIDKATh
cBO€ 00pa3oBaHUE CaMOCTOSATEIIBHO CTAHOBMUTCS OJHOW M3 BakHEHIIMX (QyHKUUH y4uyeOHBIX
PEIMETOB.

B cBs13u ¢ 3TUM Npu U3yYEeHUH IIpeJMeTa B OCHOBHOM LIKOJIE JOMUHMPYIOLIEE 3HAaUeHUE
npuoOpeIH TaKue LEIH, KaK:

* (hopMupOBaHNE MHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY HPUHATHUIO DELIEHUH, CIIOCOOHOW aJanTHpPOBAaThCS K
OBICTPO MEHSIOIUMCS YCIOBHUIM KHU3HH;

* HaIlpaBJICHHOCTb OOYyYEeHHMsI Ha CHUCTEeMaTHU4YecKoe TMpUOOLIEHHE YydYalluxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHON  JEATENbHOCTH, HAy4YHBIM  METOJaM  IO3HaHU,
(OpMHPYIONIMM MOTHBALIMIO M Pa3BUTHE CLIOCOOHOCTEH K XMMHU;

+ obecrieyeHue YCIOBUI, CIIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaIOUIMMHUCS OIbITA
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINI ), UMEIOIINX YHUBEPCATIbHOE 3HAUEHUE [T PA3IMYHBIX BUIOB JI€ATEILHOCTH;

* (¢opMHpOBaHHE YMEHHH OOBSCHATH W OLECHHUBATH SIBICHHUS OKpPY)KAIOLIETO MHUpa Ha
OCHOBAHMU 3HAHUH U ONBITA, NOJYUYEHHBIX NPU U3YUYEHUN XUMUM;

* popmupoBaHue y 00yUJarOMMUXCsS TYMaHUCTHIECKUX OTHOIICHUN, TOHUMAHUS IEHHOCTH
XMMHUYECKHX 3HAHUHM A BBIPAOOTKU SKOJIOTMYECKH LIE€JIECOO0pa3HOro IOBEIAECHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbSl U OKpPYXarolleW MpUpOIHON
Cpelbl;

* pa3BUTHE MOTHBAlMK K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BbIOOPY IpO(UIIsl U HAIIPABJIEHHOCTH JaJIbHEHIIET0 00yUYEeHHUS.

MecTo yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero oOpa3oBaHusi «XuUMHUS» TpU3HAHA O00S3aTEIBHBIM YUeOHBIM
IpeIMEeTOM, KOTOPBIA BXOJUT B COCTaB MpeAMeTHOH ob6nactu «EcTtecTBeHHO-HayuyHBIE
peIMEThI». YUeOHBIM TUTAaHOM Ha e€ m3ydeHue orBeneHo 138 y4eOHBIX 9acoB — 1o 2 4 B
HEJeNIo B 8 U 9 K1accax COOTBETCTBEHHO.

Coaep:xxanue 00pa3oBaHus 10 rogaM 00y4eHUst

(mpakTHuecKass YacTb Y4eOHOTO COJAEp)KaHUs IpeIMeTa YyCHJIeHa MaTepHalbHO -
TexHuyeckoil ©Oazoii unentpa «Touka pocta» / gerckoro TexHomapka «KBanTopuym»,
UCTIOJIb3YEMOT0 ISl peasin3alui 00pa30BaTeIbHBIX IPOrPaMM B paMKax MPETOIaBaHUs XUMHH)

8 KNIACC 2024/2025 yueonutit 200

Beeoenue

Uto uzyuaer xumud. [Ipocteie u cioxHbie BeniecTBa. CBOWCTBA BEIIECTB. XUMHUYECKHI
as1eMeHT. POpMBI CYIIECTBOBAHUS XMMHUECKOTO 3JIEMEHTa. XUMHUUYECKUE SIBJICHUS, UX OTIMYUE
oT (u3nueckux sBICHUN. J[OCTMIKEHHS XMMMM W MX HpaBWIbHOE HcCHojdb3oBaHue. Vcropus
BO3HUKHOBEHUS U Pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUHM XUMHUYECKOU
Haykd. OCHOBHBIC 3akOHbI XuUMuH. OOIIee 3HAKOMCTBO CO CTPYKTYpPOH MEpHOIUYECKON
Tabnuupl: nepuoasl W rpynmbl. Tabmuma J[.J. MenpeneeBa kak CHpaBOYHOE IMOcoOWe IS
MOJyYEHHUs! CBEICHUM O XMMHYECKHUX »dJjeMeHTax. OO0o03HaueHHMe XHMUYECKUX 3JIEMEHTOB.
[IpoucxoxxaeHne Ha3BaHWN XMUMHYECKHX d3JeMeHTOB. Tabmuia MeHaeneeBa Kak CHpPaBOYHOE
nocoOue Ui MOJy4eHUsI CBEJICHUM O XUMUYECKHX AJIEMEHTaX. XuMudeckas Gopmyiia, MHIEKC,
k03 uument: 3anucu u yreHue Gopmys. Macca aTomMoB U MoJieKyJl. OTHOCUTENbHAsE aTOMHAs
Macca. OTHOCHTENBHAs MOJIEKYJIsIpHas Macca. PacyeT MaccoBOM JOJIM XMMHYECKOTO 3JIEMEHTA
no (opmyIie BemecTna.

Amomul Xumuueckux 31eMeHnos



JlokazaTenbcTBa CIIOKHOCTH cTpoeHusi aromoB. OmbiThl Pesepdoppa. Ilmanerapnas
MOJZIeJIb CTPOEHHMS aTOMOB. XapaKTEpUCTHKa HYKJIOHOB. B3auMOCBS3b NOHSATHIH: TNPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpEMEHHOE OINpeAe/IEHUE IMOHATUS «XUMUYECKHM 3JIEMEHT».
N3meHeHus, Npoucxoas e ¢ YUCIOM MPOTOHOB, AIEKTPOHOB U HEUTPOHOB B COCTABE aTOMOB
XUMHUYECKUX JJIeMEHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OJHOTO 3JIEMEHTa.
XapakTepucTuka 3eKTpoHOB. CTpoeHUe 3JIEKTPOHHBIX 000J04YeK aTOMOB 37eMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEpUICHHOM 3JIEKTPOHHBIX (3HEPreTHdecKux) YpoBHsX. Pacmosoxenue
3JEKTPOHOB HA DSHEPreTUYECKUX YPOBHIX, AaTOMbl METANIOB M HeMeTauioB. HoHBI
MOJIOKUTENbHBIE U oTpHLaTenbHble. [lonsTue nona. Monsl, 00pa3oBaHHbIE aTOMAMH METAJNIOB U
HemeTaioB. [loHsATHE 00 MOHHOW CBSI3U, CXEMbI 00pa30BaHMsI HMOHHBIX coenuHeHUil. Cxembl
o0pa3oBaHMsl MOJIEKYJ. DJIEKTPOHHbIE M CTPYKTypHble Qopmyibl. KoBaneHTHas mnossipHas u
HETNoJsIpHast XuMHuueckue cBsi3u. CxeMbl oOpa3oBanus monekyn coenunenuit (HCI, H2O, NH3z u
Ip.). DICKTPOHHBIC W CTPYKTYpHBIC Popmyibl. CxeMbl 00pa30BaHUS JIBYXATOMHBIX MOJCKYII
BOJIOPOJa, XJOpa, Cepbl, a30Ta U JAp. DJEKTPOHHBIE W CTPYKTypHbIe (hopmynbl. KpaTHOCTh
XUMHUYECKOM CBsI3M. [loHsATHE O MeTayuMueckod cBsi3U. EauHasg mpupoja XMMHYECKOM CBSI3H.
Ilonatue 06 arom-uonax. IloHsTe 00 000OIIECTBICHHBIX JJIEKTPOHAX. BpImonHeHue
YIpaXHEHUH, TOJArOTOBKA K KOHTPOJIbHOU padoTe.

IlIpocmuie éeuecmea

XapakTepucTUKa IOJIOKEHUS 3JIEMEHTOB-METaNIOB M HeMmeTauioB B Ilepmonnyeckoit
cucrteMe. CtpoeHrne ux atoMoB. Du3nyeckne CBONCTBA METAIJIOB U HEMETANIOB — MPOCTHIX
BeulecTB. Pacdyer OTHOCUTENBHOM MOJIEKYJSIpHOM Macchl (IOBTOpeHHUE). AJIOTponMsl Ha
npumMepe osoBa, ¢ocdopa, Kuciopoga u yriaepoaa. KomamuecTBO BellecTBA M E€IUHUIIBI €0
U3MEPEHHS: MOJIb, MIJTUMOJIb, KuioModib. [locTosiHHas ABoraapo. Pacuer MonekyIsipHbIX Macc
BEIIECTB IO UX XUMHYECKHUM QopmynaM. MuumMonisipHas W KWAJIOMOJISpHAsh Macchl.
BrinonHenne ynpaxHEHHUI C UCIIOJIB30BAHUEM IOHATHH «IIOCTOSIHHAsA ABOTaJIpo», «KOJIMYECTBO
BEIIIECTBA», «Macca», «MOJIIpHas Macca». OO0oOLIeHMe M 3aKperuieHHe 3HaHUM 1o TeMe
«KonuuecTBo BeliecTBa», pelleHne 3KCIEpUMEHTAIbHbBIX 3a1a4. [loHsaTre o MossipHoM oObeme
ra3oB. HopmanbHble ycioBus. MUTUMONISPHBIA W KUIOMOJSIPHBI 00beM. BrimonHeHue
YOPaXHEHUH C HCIOJB30BAHUEM TMOHATHI «MOJSpPHBIL 00BEM», «KOJIMYECTBO BELIECTBAY,
«Maccay, «MoJsipHas Macca». O0001eHe U 3aKpeIUieHHe 3HaHUH Ha TeMy «MOJsIpHBIH 00beM
ra3oBy», pelIeHre IKCIEPUMEHTAIBHBIX 3a7ad. O000IIeHre 1 cucTeMaTu3ays 3HaHui. Pemenne
3a/1a4 U yIPa)KHEHUH C UCTIOIb30BAHUEM MOHATUM «KOJUYECTBO BEIIECTBAY, «MOJISIPHASI Maccay,
«MOJISIPHBIN 00BEMY», KITOCTOSTHHAST ABOTAIPO».

Coedunenun XumMuueckux 31eMeHmoe

[Tonsatne o creneHu oxucieHus. OmpenereHUe CTENEHW OKHCICHHA 1o (opMyiam
coeaunenuil. CocraBnenue ¢GopMya OMHAPHBIX COEIUHEHUH, OOIMI crnoco0 MX Ha3BaHWM.
Oxkcunpl. CocraBnenue ux Gopmyn u HazBaHui. Pacuetsl mo ¢opmynam. CocTtaB v Ha3BaHUs
OCHOBaHMH, ux Kiaccudukaius. Pacuersl mo dopmynam ocHoBanuid. IIpeacraBurenu: NaOH,
KOH, Ca(OH)2. Pacuetst mo ¢dopmynam ocHoBanuii. COCTaB W Ha3BaHUS KHCJIOT, HX
knaccudukanusa. Pacuetsl mo ¢opmynam kucnot. IlpencraButenu xkucnot. Pacuetsl 1o
dopmyrnam kucinot. CoctaB u Ha3zBaHUs coseil. Pacuerst mo gopmymnam coneii. IlpeacraBurenu
coneii: NaCl, CaCOs, Ca3(PO4);. Pacuersr mo ¢opmynam coneit. IIpoBepounas pabora 1o
OCHOBHBIM KJacCaM HEOPraHMYeCKHX BellecTB. PacueTbl mo (opmyiaM OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BemecTB. AMQOTEpHbIE M KpHCTAIIMUECKHE BemiecTBa. Kpucrammnueckue
pemieTky. IIOHATHSA 0 MEXMOJIEKYJIIPHOM B3aHMOJCHCTBUN U MOJIEKYJISIPHOW KPUCTATUIMYECKOU
pemerke. CBONMCTBA BEIIECTB C 3TUM THIOM pemeTkd. CBOICTBA BEIIECTB C Pa3HbIM THIIOM
KPUCTAJUTMUECKUX PEUIETOK, X MPUHAAJICKHOCTh K Pa3HbIM KJlaccaM coeMHeHUN. B3anMocBs3b
TUIIOB KPUCTAJUIMYECKHUX PEIIETOK U BUIOB XUMUYECKOU CBs3U. [IOHATHS O 4MCTOM BEILECTBE U
cMmecH, ux oTmuns. [IpuMeps! KuIKUX 1 ra3000pa3HbIx cMeceld. CriocoObl pa3eieHus: cMecei.
[loHATHS O MOJIM KOMIIOHEHTa cMecH. BhlumciieHHe ee B CMECH M pacueT Macchl WM o0beMa
BElIEeCTBa B CMECH 10 €ero jaoJje. Pemienne 3a1a4 U ynpaxHEeHU Ha pacyeT J10Jid (MacCOBOW MU



00BEMHON) U HAXOKJEHHE Macchl (00beMa) KOMIIOHEHTa cMecH. BbllosiHeHne ynpaxxHEeHUH U
pelIeHue 3a1a4.

H3zmenenusn, npoucxooaujue c geujecmeamu

CriocoObl OUMCTKH BEIIECTB, OCHOBaHHbIE Ha UX (U3MUECKUX cBoWcTBax. OYHCTKa
NUTHEBOM BOJbI, neperoHka He(pTu. [loHATHE O XMMMUYECKHUX SBIECHUSX, MX OTJIMYHE OT
¢uznyeckux. [Ipu3Haku M yCIOBUS TPOTEKAHUS XUMHUYECKUX peakiuil. Peakuus ropenHwus.
KonnuecTBeHHas cTOpoHa XMMHUYECKHX pEakluil B CBET€ ydeHHs 00 aToMax M MoJIeKyJjax.
3HaueHHe 3aKOHa coxpaHeHus macchl BemiectB. Pons M.B. JlomonocoBa u /I. [lanpToHa B
OTKPBITHM W YTBEP)KJICHHUHM 3aKOHA COXPAHEHMWs Macchl BemlecTB. [loHsATHE O XUMHUYECKOM
YpaBHEHUHU Kak 00 yCIIOBHOM 3alMCH XMMHUYECKOH peakluu C MOMOIIBI0 XUMHUECKUX (POpMYIL.
3HadyeHne HHICKCOB M K03 ¢unneHtoB. CoCTaBleHHE YpaBHEHUNW XHUMHUYECKHUX PEaKIUH.
Pemenne 3amad Ha HaxOXJAEHHE KOJIMYECTBA, MacChl WIM 00beMa MpPOAYKTa pEakIHHu IO
KOJIMYECTBY, Macce WIM 00bEMYy MCXOJIHOTO BellecTBa. Te )K€ pacueTbl, HO C MCIOIb30BaHUEM
MOHATUA «IOJs» (MCXOJHOE BEIIECTBO JaHO B BHJIE PacTBOpa 3aJaHHOW KOHILIEHTPALUU WU
COJIEPKUT OTIPEICTICHHYO JI0JII0 IpUMeceit). Perienne skcriepuMeHTaIbHbIX 3aa4, 3aKpeIuieHne
3HAHUW MO TeMe «XUMUYECKUE ypaBHEHHs». CyLIHOCTh peakLUui pa3joKEHUs U COCTaBJICHHE
YPaBHEHUHN peEaklUi, NPOJECNaHHbIX yuHuTesneM. [IoHATHE O CKOPOCTM XMMHUYECKUX PEaKIIH.
Karanuzatoper, ¢depmentsl. CymHocTh peakiuii coeauHeHus. CocTaBieHHE YpaBHEHUU
peakmuii, mpojenaHHeix yuuteneMm. CymHOCTh peaknuil 3amenienus. CocTaBlieHUe ypaBHEHHI
peakiuii, MPOJCIAHHBIX Yy4YWUTeNeM. Ps1 aKTUBHOCTM METaUIOB, €ro HCIOJIb30BAaHUE IS
IIPOTHO3UPOBAHUSI BO3MOYKHOCTH IIPOTEKAHUS PEAKUUH MEXAy MeTalulaMd M pacTBOpaMu
KHUCJIOT. PeaKiiny BBITECHEHHUS OJHUX METAJUIOB M3 PACTBOPOB UX COJIEH IPYTMMU METaJJIaMU.
CymHocTts peakuuii oOMeHa. CocTaBlieHHE YpaBHEHUI peakuuid, NpOAENaHHBIX YUYUTEIEM.
Peaknun HelTpanu3anuu. Y ClIOBUS T€UEHUS PEAKUUA MEXIY pacTBOPAMM KHUCIOT, IIEJIOYed U
cojiell 10 KOHLA. Tumbl XUMUYECKMX peakuuil (0 MPU3HAKY «YHMCIO M COCTaB MCXOJHBIX
BEUIECTB M NPOAYKTOB pEAaKLUH») Ha IPUMEpPE CBOMCTB BOAbL. Peakuus pasioxeHus —
3JIEKTPOJIN3 BOJAbL. Peaknuum coeauHeHus — B3aMMOJECHCTBHE BOJABI C OKCHJAMHM METAIUIOB H
HeMeTauioB. [loHATHE «TUAPOKCUAB». Peakiuu 3aMelieHuss — B3aUMOJEUCTBHE BOABI C
HIEJIOYHBIMHM M IEJIOYHO3EMENIbHBIMU MeTalaMH. Peakium oOMeHa (Ha mpuMepe THIpOJu3a
cyiabdara aloMUHUS U KapOupaa kanpuus). Pemenue 3amau u ynpaxkuenuwid. IlogroroBka x
KOHTPOJIbHOH padore.

Ilpocmeitwue onepayuu c eewjecmeamu (XumuuecKuil nPaAKmMuKym)

[IpaBuia TexHukH O€30MAaCHOCTU MpU OOpalleHUH C JaOOpPaTOPHBIM 000PYIOBAHHUEM,
npu paboTe B KaOMHETe XMMHH. 3HAKOMCTBO C JIabopaTOpHBIM 00opyAoBaHueM. dusnueckue u
XMMHUYECKHE peaklUy Mpu ropeHuu cBeuu. KadecTBeHHbIN cocTaB mouBbl. Cpesia MOYBEHHOTO
pactBopa. AHanu3 Boabl. IIpo3paunocTts BoAbl. [Ipu3HaKM XMMHUYECKMX DPEAKLMil: BBIICICHUE
rasa, BbIIIQJICHHE OCaJiKa, U3MEHEHHE 1BeTa BenlecTB. KauecTtBeHHble peakuuu. [Ipurorosienne
pacTBopa caxapa U pacyeT €ro MacCoBOH /10U B pPacTBOpE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena. OxuciaumenvHo-
6occmanogumesnbHvie peaKyuu

PactBopel. ®usnueckas M XUMHUYECKas TEOPHs PacTBOPOB. TeIioBbIE SBICHUSA IIPU
pacTtBopeHuHu. ['mapaTsl W KpUCTAJUIOTHAPATHI, KpUCTAUIM3alMOHHass Boaa. HacwllieHHsbIe,
HEHACBIIICHHBIE, IEPECHILIEHHBIE PAcTBOPBI. XOPOIIO PACTBOPUMBIE, MaJOpPaCTBOPUMBIE U
IPAKTUYECKH HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAS
JUccoManus U accouuanus. MeXaHu3M JUCCOLMAalUy BEIIECTB C PAa3JIMYHBIM THUIIOM CBSI3U.
CreneHb MEeKTPOIUTHYECKOM Aucconnany. CusbHble U caaldble 3IeKTPOIUThL. DJIEKTPOIUTHI U
HEAIEKTPOJIUTEl. MeXaHW3M JUCCOLMAIMU BEIIECTB C PAa3IMYHBIM THUIIOM CBs3u. CreneHb
NEKTPOIUTUYECKON aucconnanui. CuibHbIe U ciiadble 31eKTpouThl. MoHsl. CBOICTBa HOHOB.
Knaccudukanus HOHOB 10 cocTaBy (IIPOCTBIC U CIIOKHEIC), 110 3apsay (KaTHOHBI M aHUOHEI), TIO
HAJIMYHIO BOJHOW 000JOYKHM (TMAPOTHPOBAHUE M HETHJIPOTHpoBaHKE). OCHOBHBIC MOJIOKEHUS
TO/l. Peakuuu B BOIHBIX pacTBOpax AJIEKTPoJauToB. HeoOpaTumbie u 0OpaTHMbIE pPEaKIUU.
MornekynsipHoe W HOHHOE ypaBHEHHE peakinuil. Peakuuu wnoHHOro ooOmena. Peakuuun
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HeuTpammsanuu. Kucnotel. Ux kmaccudukanms mo pa3nuuHbiM mnpusHakam. OnpeneneHue
KHUCJIOT KaK JIEKTPOJINTOB, UX JUccoLManus. B3aumMoaeincTBue KUCIOT ¢ METaNIaMH, yCIOBHUS
TEYEHUs] ATHX pPEaKUHMH. DIEKTPOXUMHUECKUH psJl HamnpsyKeHUs MeTauloB. B3ammonelicTBue
KHCJIOT C OKCHJAaMH METauIOB M OCHOBAaHMsSMM. Peakuum HedTpanusauuu. B3ammoneincrtsue
KHCJIOT C COJISIMH. 3alMch ypaBHEHUN peakiuil (MOJEKYJSIPHBIX M MOHHBIX) C UCIOJIb30BAaHUEM
Tabauubl pacTBOpUMOCTH. OmnpeneneHUe OCHOBAaHMH Kak 3JIEKTPOJIMTOB, HMX JAUCCOLIMALIMSL.
Knaccudukanus ocHOBaHUM 10 pa3iaUYHBIM IpU3HaKaM. B3auMmopeicTBue OCHOBaHUHN ¢
KucinoTamu (moBTopeHue). B3aummopeiicTBue 1mienodeir ¢ comsimu  (pabota ¢ Tabnmuein
pacTBOPUMOCTH) M OKCHJaMH HeMmeTauioB. Pa3nokeHune HepacTBOpUMBIX ocHOBaHUU. CocTaB
OKCHJIOB, UX Kiaccudukamys. CBOHCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB. OmnpeneneHue cosuei
KaK OJJICKTPOJIUTOB, WX jauccomnumanus. Krnaccudukanus coneit. BzaumonelictBue comneit ¢
MeTaJulaMH, OCOOCHHOCTH STHX peaKkIMid M B3auMOJAEHCTBHE coyieii ¢ coisimu (pabota ¢
Tabiuuuel pacTBOpuMocTH). B3auMopeiicTBue coneil ¢ KUCIOTaMu U LIejIouaMu (IIOBTOPEHHE).
[lonsTHE O TEHETUYECKOW CBSA3M M T'€HETUYECKUX PsAlaX METAJUIOB U HEMeTauloB. Pasnuunble
OpU3HAKK KiIaccu(UKaMM XUMHUYECKUX peakuuid. OmpezeneHue cTeneHed OKUCICHUS
9JIEMEHTOB, O0pa3yIOIIMX BeLIeCTBa pa3IM4HbIX KiaccoB. Peakuun OBP. Ilonstne 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCIEHUM U BOCCTAHOBJIEHUU. PellieHne pacueTHbIX 3a/1ad 1o
YPaBHEHHUSIM, XapaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COEIUHEHWM, U BBIIIOJIHEHHE
OCHOBHBIX KJIACCOB COEIMHEHMI JTOro IUIaHA HAa TEHETUYEeCKylo CBs3b. [loAroToBka k
KOHTPOJIbHOH paboTte. ITorosas KoHTposbHas paboTa.
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Oowan xapakmepucmuka Xumuieckux nemenmos (4 u).

CrpoeHue aToma, XapakTep IPOCTOTO BELECTBA; CPABHEHUE CBOICTB MTPOCTOTO BEILECTBA
CO CBOWMCTBAMH TPOCTBIX BEIIECTB, OOPa30BaHHBIX COCETHHMH MO TEPUONYy M MOIATPYIIEe
9JIEMEHTAaMH; COCTaB U XapaKTep BBICHIETO OKCHAA, TUIPOKCUIA; COCTAB JIETYYEro BOJIOPOIHOTO
coenuHeHus (st HeMeraia). CBoiicTBa anekTposnToB B cBete TOJ[. I'eHeTnueckue psiibl
Metayula U HeMeTtauia. CamocTosTeNnbHass paboTa ¢ ydaluMHcs. 3akpelvleHHe MaTepuala.
[lonsiTe o mnepexoAHbIX »3yeMeHTax. AMQoTepHOCTh. ['eHeTHdyecKuil psii MEepexoqHOro
aneMmeHTa. Ileproauueckuii 3akoH u Ilepuoauueckas cucrema, crpoenue atoma. 3Hauenue [13 u
IcC.

Memannwt (14 u)

XapakTepucTuka TIIOJIOKEHHUsI JJIEMEHTOB-MeTauioB B llepuoanueckoil cucreme.
CrpoeHre aToMOB MeETaJIOB. MeTaJuIMYecKue KpHCTaNIMYecKue peleTkd. Mertammndeckas
XHUMHYECKast CBSA3b. XapaKTePUCTHKA OOMIMX XUMHUYECKUX CBOWCTB METAJJIOB HA OCHOBAaHHMU MX
HOJIOXKEHUS B JJNEKTPOXMMHUYECKOM DSy HalpsDKEHHM B cBeTe NpeAcTaBiIeHUH 00
OKHCIIUTEITHhHO-BOCCTAHOBUTEIBHBIX peakiusx. CaMopoTHbIE METAUTBI i OCHOBHBIE COCTMHEHUS
METaJuIoB B npupoe. Baxkneiimue pynel. [ToHsTHe 0 MeTamypruu 1 ee pa3sHOBUAHOCTAX: MUPO-
, TUAPO-, AnekTpomeTautypruu. Kopposus meramioB. CriocoObl 3alIUThl METANIOB OT KOPPO3HUHU.
OcobeHHOCTH (U3NYECKUX M XUMHUYECKHMX CBOMCTB IMIETOYHBIX MeETaJUIOB. Baxueimue
COCIMHEHUS WICTIOYHBIX METAJIOB: INEJIOYM, COJIM; WX CBOWCTBA W mnpuMeHeHue. OOmas
XapaKTepUCTUKa METAJIJIOB BTOPOM IpyMIbl IVIAaBHOM MOArPYMIbI, OCHOBHbIE (U3NYECKHE U
XUMHAYECKHE CBOIMCTBA MIEIOYHO3EMEIBHBIX METa/UIOB. Baxknelimme coequaenus Ca u Mg, ux
npuMeHeHue. Poib KanmbIys ¥ MarHus B JKUMBBIX opranusmax. CtpoeHue atoma, pusnyeckue u
XuUMHu4Yeckne cBoucTBa. llpumeHenne amomuaus. COETUHEHUS AaTIOMHUHHSA — OKCHIBI H
THJIPOKCUBI, UX aM(OTepHOCTh. BaxkHelue comu amoMuHus. 3aKpeIuieHue U CUCTeMaTH3alHs
3HaHUU 1O TJIaBe MEepBOM: 00IIasi XapaKTepUCTHKA METAJUIOB, XUMUYECKUE CBOMCTBA METAJLIOB.
Pemenne SKCnepuMEHTANbHBIX 33734, pelleHne ypaBHeHHH. CTpoeHue aroma jxenesa.
®usnyeckue U xumudeckue cpoiictpa. [Ipumenenue xenesa. Coenunenus xenesa Il u xenesa
I1l. Tenernueckue psaapl. KauecTBeHHbIE peakiiMy Ha HOHBI JKeJe3a.

Ceolicmea memainnoe u ux coeOuHeHul (Xumuueckuil npaxmuxkym)(3 u).



Pemenne nenoyexk XuMUYECKHUX IIPEBpAIleHU 10 BapuaHTaM. [IoBTOpeHne Ha IpakTHKe
XMMHUYECKHX CBOMCTB METAJJIOB. 3aKpEIUICHWE 3HAHMM 10 pPACO3HABAHMIO U IOJYyYEHUIO
BEILECTB, 3aKPEIUICHUE 3HAHUN 110 XUMHUYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenne nHemeramwioB B Ilepuoanueckoil cucteme, OCOOEHHOCTH CTPOCHMSI HX
atoMoB. Psanel D0. Kpucramummueckoe CTpOeHHE HEMETAIOB — IPOCTBIX BEUIECTB. AJIIIOTPOIUSI.
O30H. CoctaB Bo3ayxa. @Dusnueckwe CBONCTBa HeMETaIOB. OTHOCHUTEIHLHOCTh MOHSITHUH
«MeTaul» U «HeMeTall». XHMMHYECKHE CBOMCTBA HeMeTauloB. OKHCIMTENBHBIE CBOMCTBA!
B3aUMOJICHCTBUE C METaUIaMHM, BOJOPOJOM, MEHEe 3JIEKTPOOTPULATEIbHBIMA METAJIAMH,
HEKOTOPBIMHU CJIOKHBIMHU BELIECTBAMU. BOCCTaHOBUTEIbHBIE CBOMCTBA HEMETAIOB B PEAKIMAX
C KHCIIOPOAOM, CJIOKHBIMU BEIECTBAMHM-OKHCIHUTEISIMA. MaKpOAJIEeMEHTBI 1 MUKPOAJIEMEHTBI.
Ponb MUKpPORJIEMEHTOB B )KM3HENEATEIBLHOCTH PACTEHUH, )KUBOTHBIX U ueroBeka. Oprannyeckue
BellecTBa: O€NKHu, XKUpbl, yriaeBoabl. PepmeHThl. Buramunel. 'opmonsl. Ilonoxenue B
[Tepuoanueckoii cucreme JI. M. Menneneea. CtpoeHue aromMa U MOJeKydbl. Puznueckue u
XMMHUYECKHE CBOMCTBAa BOAOPOJA, €ro MoilydeHue M npuMmeHeHue. OOas XapakTepHUCTUKa
rajioreHoB. CTpO€HHE aTOMOB TaJIOT€HOB, CTENEHM HX OKucieHus. CTpoeHue MOJeKyl
raJIOreHOB. ['anoreHsl — MpoCThie BEIECTBA. 3aKOHOMEPHOCTH B U3MEHEHMM UX XUMUYECKUX U
(Gu3MUecKux CBOIMCTB B 3aBHCUMOCTH OT YBEIMYEHMs MOPSAAKOBOIO HOMEpAa XHMHYECKOTO
anemenTta. Kparkue cBeneHus o xjope, Opome, uozae, ¢prope. Ilomydenue xmopoBomopona.
XnopoBoJopox B npupoze. XJIOpOBOAOPO MU COJsHAs KUCJIOTA. XJIOPHIBL, UX NPUMEHEHHUE B
HapoJHOM Xxo3s1icTBe. [loydeHne raroreHoB METOI0M JIEKTPOIn3a. brosornyeckoe 3HauyeHue
TaJIOTEHOB M UX coenuHeHui. Ilpumenenune ranoreHoB. CTpoeHHE aroma KHCIOPOAA.
Annorponus Kuciaopoaa. XapaKTEpPUCTHKAa XMMHYECKHMX CBOMCTB KHCIOpPOJa B CBETE
npencrasieHuit o6 OBP. Ilpumenenue kuciopoma. CrpoeHue artoma cepbl. AJIOTPOMMUSL.
®dusnyeckue CBOMCTBa pomMOUYECKOl cepbl. XapaKTepUCTHKa XHMHUYECKUX CBOWMCTB CEphl B
cBete mpexacraBieHuit 06 OBP. Baxwneiimme coeauHEHUs! Cepbl: CEPOBOJAOPOJ, CYIb(HIBL,
OKCHJIBI, CEpHHCTas KHUCIOTa, CyJIb(UTH; HMX CBOWHCTBA, NOJIY4YCHHE H NpPUMEHECHHE.
Paz6aBieHHas 1 KOHLIEHTPUPOBAHHAs CEpHas KHCIIOTa, €€ CBOMCTBA, MOJyYeHHE U TPUMEHEHHE.
Peakuuu B3aumoneicTBus ¢ cepHoil kucinoroil. CTpoeHure aromoB a3ota. CTpoeHnue MOJIEKYJIbl
azota. PU3MYECKUe U XMMUYECKUE CBOWCTBA a30Ta B cBeTe mpenacrasieHuii 06 OBP. Ctpoenue
MOJIEKYJIbl aMMHaka. PU3NYeCKue CBOMCTBA, MOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE aMMHUaKa.
XUMHUECKHEe CBOWCTBA aMMMAaKa: BOCCTAHOBMTENIbHbIE M 0Opa3oBaHWE HOHA aMMOHHS I10
JIOHOPHO-aKIENnTOpHOMY MexaHu3My. ColM aMMOHHUS: COCTaB, MOJNy4YeHHE, (PU3MUYECKHEe U
xumnueckue cporctsa. IIpencrasurenu. Ilpumenenue B HapogHOM X03sKcTBe. OKCHIBI a30Ta.
A30THas KuCIOTa, €€ cBoiicTBa M npuMmeHeHue. Hutpartbl, cenutpsl. CTpoeHue aToma.
Annorponus. CpaBHeHHE CBOWCTB M NMPUMEHEHHE KpacHOro u 6enoro ¢ocdopa. Xumudeckue
cBoiictBa (hochopa. Oxcun docdhopa (V) u oprodochopnas kucnora. Comu oprodochopHoOit
kucnotel. ®Pochop B mpupoge. DocdopHble ynodpenus. CrpoeHue aroma yriepoja.
Annorponusi, cBoiictBa Moaupukanuii — anmasza u rpadura. Ux mpumenenue. AMopdHBIA
YIJEPOJ U €ro copTa: KOKC, caxka, IpeBECHBIA yroyib. ACOpOIMs U ee MPAaKTUUIEeCKOe 3HaUYEHHeE.
XuMmunyeckue cBoricTBa yrieponaa. Okcuabl yrieposa, X CBOMCTBA, IOJYyUYEHUE U IPUMEHEHUE.
CrpoeHue MoJIeKyJl OKCUAOB yIiepo/ia. YTojbHasi KUCIIOTa U ee coyid. BaxHel e kapOoHaThI:
KaJIBLIUT, CO/a, MOTAll — UX 3Ha4eHHe W npuMeHeHue. Pacmno3naBanue kapOonatoB. [lepexon
KapOOHaTOB B TUApokKapOoHaThl M oOpaTHO. CrpoeHue aroma. CpaBHEHHE €ro CBOMCTB CO
CBOMCTBaMM aroma yriepona. Kpucraumyeckwii KpEeMHHH, CpaBHEHUE €ro CBOWCTB C
yrnepogoM. Ilpuponnble coepamHenust kpemuus: SiOz, CHIMKAaTel W aTFOMOCHJIMKATHI.
PasnoBugHOCTH CTekna, ero mnpoucxoxnaeHue. Ilomydenme nementa. IIpouwsBoacTtBo u
npuMeHeHue ctekna, ¢apdopa, nemMeHra. 3aKpeIuieHHe M CHCTEeMaTH3alus 3HaHUU MO TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HENOJSpHAs XUMHYECKass CBA3b. Pemenune
SKCHEPUMEHTAJbHBIX 3a/a4 M ypaBHeHHMH peakiuid. [loaroroBka K KOHTpPOJILHOW paboTe.
3akperyieHue M CHCTeMaTu3alus 3HaHUM 10 TeMe: XMMHUYEeCKue U (U3MuYecKue CBOMCTBA
HEMETAJUIOB,  XMMMYECKHE  DPEAaKUUHM,  KOBAJIEHTHAas  MOJsIpHas  CBA3b.  PeleHue
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9KCIIEPUMEHTAJbHBIX 3a/1a4 U ypaBHeHuil. [lonroroBka k koHTposbHOU pabote. Pabora Han
omrOKaMu.

Ceoiicmea nememainnoe u ux coeournenuit (3 u).

Pemenne skcnepumeHTanbHbIX 3amad no teMe «lloarpymma kucnopoma». Pemenue
JKCIIEPUMEHTAIBHBIX 331a4 1o Teme «[loarpymnna asora u yriepoaa». 3akperieHue 3HaHUN 10
IIOJIyYEHUIO U PAaCIIO3HABAHUIO I'a30B.

Opzanuueckue eewyecmea (12 u)

BemectBa opranndeckue W HeopraHuueckue. IIpuunHbl MHOT0OOpa3usi OpraHUYEeCKUX
coenMHeHU.  BaneHTHOCTb.  XHMMHMYECKOE€  CTPOCHME  OPraHMYECKHMX  COCIUHEHHUH.
MornekymsipHble U CTPYKTYpHbIE (DOPMYJIbI OPraHMYECKUX COeTUHEHUH. ['oMosoruueckuit psia
npenenbHbIX y/B. Paaukanbel. M3omepsl u nsomepus. dusznueckue U XMMUYECKUE CBOWCTBA.
Mertan u »JTaH: CcTpoeHHUE MOJeKysl. lopeHune merana u »3TaHa. lIpuMeHeHue wmertaHa.
XHUMHUYECKOE CTPOECHUE MOJIEKYJIbI dTUIICHA. J[BOWHAs CBA3b. B3auMoaeicTBre 3TUIEHAa C BOJOM.
[Tonnmepuszanus stunena. [lonuatunen u ero 3HayeHue. IloHsTHE O MpEEIBHBIX OJHOATOMHBIX
CUpTax Ha HpUMepe MeTaHoja W JTaHoja. TpexaromMHbld cnupT riauuepuH. OKHCIeHue
STUJIOBOTO CIIUpPTA B YKCYCHBIN ambjaerun. Ilonsrtue o6 anpaernaax. OKuClIeHUE anbleruia B
kucaoty. OJHOOCHOBHBIE HENpeAeibHblE KapOOHOBBIE KHCIOTHI Ha NPHUMEpPE YKCYCHOMH
kuciaoTel. Ee cBolicTBa n npumeHeHue. (CTeapuHOBas KHCIOTa KakK NPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCIIOT. Peakuusa stepudukauuu. Ilonstue o cnoxsbix 3¢upax. [lonstue o0
aMHHOKHUCIIOTax. Peakuuu nonukoHneHcauuu. benku, ux crpoeHue W OMOJIOTHYECKas POJIb.
[lentuanas cBs3p ¥ nonunentuasl. [lepBuuynas crpykTtypa OenkoB. buonormueckue (yHkunn
6enkoB. CBoiicTBa 0eNKOB M KauyecTBEHHble peakuuu Ha Oenku. IlonsTHe 00 yrieBojax.
I'moxo3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosormyeckas poJib.
[Tomumeps! NpUpPOJIHBIE W CHUHTETHUYECKHE. Peakunmy noaumepusalvv U MOJUKOHICHCALNU.
[Inactmaccbl ¥ BOJOKHA.  3akperieHMe M cucTeMaTu3auus 3HaHud.  PemieHue
9KCIIEPUMEHTAJIBHBIX 3a1a4.

3axpennenue (6u)

OO6oOuieHre, 3aKpelvieHne M CUCTeMaTH3alMs 3HaHUM 1Mo Kypcy XUMHUHM 9 Kiacca.
[ToBropenue mnpoiineHHeix TeM: [lepmoamueckuii 3axkoH u Ilepmogmyeckas cucrema, BHUABI
XMMHUYECKHUX CBA3EH M THUIIBI KPUCTAIUIMUECKUX PELIETOK, TUIIBI XUMUYECKUX PEaKLUi, KIacChl
XUMHYECKHUX COCIMHEHUH. PellleHrne SKCIIepUMEHTANbHBIX 3a/1a4, PEIICHUE YPABHEHUN PEAaKIUM.

Meosicnpeomemnvie ceasu

Peanuzanus MeXNpeOIMETHBIX CBA3€H IpU HM3ydYeHMHM XumMuu B 8 U 9 Kkiacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W
NOHATHH, SABJIAIOIIUXCS CUCTEMHBIMU U1l OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA
OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAy4yHBIH (DakT, rumoresa, 3aKOH, TEOpUs, aHAJM3,
CHHTE3, Kiaccu(uKkanusi, NEepUOAUYHOCTb, HAONIOJCHHE, HKCIEPUMEHT, MOJEeIUpOBaHHE,
U3MEpEHUe, MOJIeNb, SBJICHUE, TAPHUKOBBIA J(PQEKT, TeXHOJOTHs, MaTepuansl Du3MKa:
MaTepus, aToM, 3JEKTPOH, IMPOTOH, HEUTPOH, HMOH, HW30TOI, PaJMOaKTUBHOCTb, MOJEKYJIA,
DIIEKTPUYECKUI  3apsd, TPOBOJHUKH, MOJYNPOBOIHUKH, JUAIIEKTPUKH, (HOTORIIEMEHT,
UHJIMKAaTOp, BEIIECTBO, TeJ0, OO0BEM, arperaTHOe COCTOSIHME BELIeCTBa, Tra3, pacTBOD,
pacTBOPUMOCTb, KpUCTAJLIMYECKass pemETKa, CIUIaBbl, (U3MYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHUs,, KOCMHUUECKOE MPOCTPAHCTBO, IUIaHeTh, 3BE3bI, ConHue. buonorus: ¢orocunres,
IOpIxaHue, — Oumocdepa,  dKocHCTeMa,  MHHEpaJIbHBIE  yIOOpPEHHUS,  MHKPOAJIEMEHTHI,
MaKpodJIEMEHThI, NMUTaTeNbHbIE BemiecTBa ['eorpadus: atMmocdepa, ruapocdepa, MHUHEPAIbI,
TOPHBIE MOPO/IBI, TIOJIE3HBIE NCKOIIAEMBbIE, TOIUINBO, BOJAHBIE PECYPCHI.

Ilnanupyemble pe3yJibTAThI OCBOCHUS Y4eOHOT0 NMpeaMeTa

Jluynocmuwvie  pezyromamsl  OOyuawwuiica  NOAYYUM  603MONCHOCHbL 014
dopmuposanua cnedyouwux ruunocmuvix YY/I:
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* OIpEaACIICHUC MOTUBAIIUU N3YUCHUA y‘IC6HOF0 Marcpuaja,

. OLICHMBaHME YCBAaWBAEMOIo y4eOHOro MmarepHaja, HCXOJs W3 COLMAIbHBIX H
JIMYHOCTHBIX [ICHHOCTEH;

. HOBBIIIEHHNE CBOETO OO0pa30BaTEIbHOIO YPOBHS M YPOBHA TOTOBHOCTH K
U3Y4YEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTUEM XUMUU U 00ILIECTBA;

. 3HAHHE NIPABUJI IOBEJICHNUS B YPE3BBIYAHBIX CUTYyaLMsIX;

. OLICHMBAHHE COLIMAJILHON 3HAYUMOCTHU IIpodeccuil, CBSI3aHHBIX C XUMUEIL;

. BJIaJICHUE MpaBHJIaMU 0€3011aCHOrO OOpalleHHsl ¢ XMMUYECKMMHU BEIECTBAMU U

000pyTI0BaHUEM, TIPOSIBIICHUE DKOJIOTHUECKON KYJIBTYPHI.
Memanpeomemmuwie pe3yrvmamnol

PeryasituBHbie

Obyuarowuiics nOayYUm 603MONCHOCHb OISl POPMUPOBAHUS CEOVIOUSUX Pe2YNAMUBHBIX
YVI:

. HenenojaraHie, BKJIOYas IIOCTAaHOBKY HOBBIX LieJed, mpeoOpa3oBaHUe
IIPAKTUYECKOM 3a/Jaud B IIO3HABATEIIBHYIO, CAMOCTOSITENbHBIM AHAJINW3 YCIOBHHU JTOCTHUKECHUS
[Ield Ha OCHOBE Y4Y€Ta BBIACICHHBIX YYHUTEIEM OPHUEHTHPOB JIEHCTBUS B HOBOM Yy4eOHOM
MaTepHuae;

® IUIaHUPOBAHHUC ITYTU OOCTUIKCHUA ueneﬁ;
° YCTaHaBJICHHUEC MLCJICBBIX IMPUOPUTCTOB, BBIJACJICHUC aAJIbTCPHATHBHBIX croco0oB
JOCTHOKCHUA ICIIN 1 BLI60p Hauboee B(I)Q)CKTI/IBHOFO CHOCO68.; ¢ YMCHUC CaMOCTOATCIIBHO

KOHTPOJIUPOBATh CBOE BPEMsI U YNPABIATh UM; * YMEHHUE NPUHUMATh PElIeHUsl B MPoOIeMHOMN
CUTyaluH;

. MOCTAaHOBKA Yy4YEeOHBIX 3a7ad4, COCTaBJICHUE IUTAaHA W TOCIEAOBATEIBHOCTH
JIEHUCTBHIA;

® OpFaHI/BaHI/IH pa60qer0 MecTa HpI/I BBIIIOJIHCHUHN XUMHUYCCKOT'O BKCHepI/IMeHTa;

. MIPOTHO3UPOBAHKE PE3yJIbTATOB OOyUEHUs, OIICHHMBAHHE YCBOEGHHOTO MaTepuaa,

OIICHKAa Ka4Y€CTBa W YPOBHSA ITOJYUCHHBIX 3HaHI/II\/II, KOppCKUUA IJIaHa U crocoba I[CI\/IICTBI/IX npu
HeoOxonumocTH . [To3HaBarenbHble OOy4YaOUIMIACS MOIYYUT BO3MOXKHOCTH it (POPMHUPOBAHUS
CIEAYIOLIMX MO3HABaTENbHbIX Y'Y /I:

. MIOUCK U BBIAETICHHE HHPOPMALIUY;

. aHaJM3 YCIOBUW W TpeOOBaHMI 3a/lauu, BHIOOp, COMOCTABICHUE W OOOCHOBAHHE
crioco0a pereHus 3a1auH;

. BBIOOp HamOosee APPEKTHUBHBIX CHOCOOOB pEIICHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIDKEHUE M 000CHOBaHHME TUIIOTE3bI, BBIOOP CrIoco0a e€ MpoBEpKH;

. CaMOCTOSITENIbHOE CO3[JaHME alrOpUTMa JEsTEeIbHOCTH IPU pEIIeHUH Mpodiem
TBOPYECKOTO M TOUCKOBOTO XapaKTepa;

. YMEHHUS XapaKTepPH30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOHCTBAM;

® OINMMCHIBAHNE CBOMCTB: TBépI[BIX, KHUIOKUX, ra3006pa3HHx BCIICCTB, BBIJICICHUEC UX
CYLIECTBEHHBIX ITPU3HAKOB;

. n300pakeHHe cocTaBa MPOCTEUIINX BEIECTB C MOMOIIbI0 XUMUUYECKUX (GOPMYIT U
CYHIHOCTU XUMHUYICCKUX peaKL[I/Iﬁ C IOMOIIIBIO XUMHYCCKHX ypaBHCHI/Iﬁ;

. IPOBEJICHUE HAOIIOIEHNH, ONTMCAHUE PU3HAKOB U YCIOBUM TEUEHHS] XUMUYECKUX

peakuuii, BHIIOJHEHNE XUMHUECKOT0 HKCIIEPUMEHTA, BBIBO/IBI HA OCHOBE aHaJIN3a HaOJIIOJCHUN
3a JKCHEPUMEHTOM, pEeLIeHHe 3ajad, MOJIy4YeHHEe XMMHMYECKON HH(pOpMalud W3 pa3iIMuHbIX
HCTOYHHKOB;

° YMCHHUEC OPTaHU30BLIBATH UCCIICAOBAHUE C LCIIBIO IIPOBECPKU TUIIOTE3;
° YMCHHUC ACJIATh YMO3AKIIKOUCHUA (I/IHIIyKTI/IBHOG H 110 aHaJ'IOFI/II/I) U BBIBOJBI,
® YMCHUE 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BfIIECCTBAX MW XUMHYCCKHX

nmpoueccax, KpUTUICCKU OTHOCUTLCA K HCGB,I[OH&y‘IHOﬁ I/IH(1)OpMaHI/II/I.
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Kommynukamugnwie
Obyuarowutica  noyuum  B03MONCHOCMb Ol (QOPMUPOBAHUS  CLEOVIOUJUX
Kommynukamusnwvix YVJI:

° IIOJIHOC W TOYHOC BLIPAXKCHHUC CBOHX MBICIIEH B COOTBETCTBHH C 3aJadyaMHu M
YCIIOBUAMH KOMMYHUKAIIUH,
® AJICKBATHOC HCIIOJIb30BAHHUC PCUCBLIX CPCACTB AJII YYaCTHA B AOUCKYCCHUH H

apryMEeHTalluu CBOCH MO3UINH, YMEHHE MPEJICTABIISATh KOHKPETHOE COAEPIKaHUE C COOOIIEHHEM
€ro B MMCbMEHHOM M YCTHOH (opMe, olpesielieHne Clioco00B B3aUMOICHCTBHSI, COTPYJHUYECTBO
B IIOMCKeE U cOope uHpopMaIuy;

. olpeJielIeHue CrocoO0B B3aMMOAEUCTBUS, COTPYIHMYECTBO B IMOUCKE M cOOpe
uHpOpMallMy, y4yacTHE€ B Juajore, IJaHUPOBAaHUE OOHIMX CIOCOOOB paboOThl, MPOSBIICHUE
YBaKUTEIBHOT'O OTHOLICHUS K APYTUM YHAILTUMCS;

. OTMHMCAHUE COJCPKAHMS BBITIOIHIEMBIX JCHUCTBUH C I1EJIbI0O OPUEHTUPOBKH B
MPEIMETHO - MPAKTUYECKON NeSTENIbHOCTH;

. YMEHHUSI YYHUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIMHU Pa3IMUHBIX
MO3ULUNA B COTPYIHUYECTBE;

. dopMyIIMpoBaTh COOCTBEHHOEC MHEHHE W TIO3WIMIO, apryMEHTHPOBATh U

KOOPAMHHUPOBATh €€ C MO3UIUSAMU MApTHEPOB B COTPYAHHUYECTBE TMPU BBIPAOOTKE OOIIETO
pelIeHNs B COBMECTHOM AESITENbHOCTH;

. OCYILIECTBIISAITh ~ B3aUMHBIA  KOHTPOJIb W  OKa3blBaTb B  COTPYJIHUYECTBE
HEO0OXOMMYIO B3aMMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIOCOOBI Pa0OTHI; OCYNIECTBISTH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JieficTBUI mapTHEpa, yMeTh yOexkK1aTh;

. UCIIONIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPENICTBA ISl OTOOPaKEHUSI CBOUX UYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEN; 0TOOpakaTh B peun (omucaHue, OOBSICHEHUE) CONepKAHUE
COBEpILIAEMBbIX JIEHCTBUH, Kak B (popMe I'pOMKON COLMAIM3UPOBAHHON peyH, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHIIMIO, HUCIIOIb3Ysl CPEACTBA YCTHOU M
NUCbMEHHOH KOMMYHHMKAllMM Npu paboTe C TEeKCcTaMu Y4yeOHHMKAa U JIONOJHUTEIbHOMN
JUTEPATypOi, CHPABOYHBIMU TAaOIMLAMH, MPOSBIATH TOTOBHOCTh K YBAXXKCHHMIO WHOW TOYKHU
3peHus npu 00CYKJIEHUH Pe3yIbTaTOB BHIIOJIHEHHON paObOTHI.

Ilpeomemnvimu pezynomamamu uzyuenusn npeomema «Xumusn» 6 8 Knacce agnawomcs
cneoyrowue ymeHua:

1. B noznasamenvhou chepe:

JAaBaTb OHNPCACICHUA H3YUYCHHBIX IMOHATUH: BEIIECCTBO (XI/IMI/I'-IGCKI/Iﬁ OJICMCHT, aTOM, HOH,
MOJICKYJIa, KpUCTAJNIMYCCKasdA pCIICTKa, BEIICCTBO, IIPOCTHIC U CIIOKHBIC BCIICCTBA, XUMUYCCKas
Q)OpMy.TIa, OTHOCHUTCJIbHAsA aTOMHasd MacCa, OTHOCUTCIIbHAA MOJICKYJIIpHAsA MaccCa, BaJICHTHOCTD,
OKCHUBbI, KHCJIOTBI, OCHOBAHMH, COJINH, aM(I)OTepHOCTI), HHIWKATOpP, nepﬂonﬂqecxnﬁ 3aKOH,
nepuoandecKas CHUCTEMA, nepuoandcCKas Ta6JII/ILIa, MN30TOIIbI, XHUMHUYCCKas CBA3b,
QJICKTPOOTPpUIATCIIbHOCTD, CTCIICHb OKHCJICHHA, BJICKTpOJ'II/IT); XUMHNUYCCKas peaKnus

(XuMu4eckoe  ypaBHEHHE, TreHeTUYeCcKass  CBA3b,  OKHUCJEHHE,  BOCCTaHOBJICHHE,
JNEKTPOJINTUYECKAS JUcconuanus, CKOpPOCTh XUMHUYECKON peaxkuun);
* OIIUCBIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEJIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIOJb3YS
JUIL  3TOro €CTECTBEHHBIN (pycckuii, pOIHOM)  sA3BIK M A3BIK  XHUMHU;
ONMCHIBATh U PA3INYaTh HM3YyUYEHHBIE KJIACChl HEOPraHWYECKUX COEAMHEHUN, MPOCThIe U
CJIOKHBIE BELIECTBA, XUMHYECKHE peakuuu;
KJIaccu(uIpoBaTh U3y4EHHbIE 00BEKTHI U SIBJICHUS;
HaOJII0/1aTh JIEMOHCTPUPYEMbIE M CaMOCTOSITEIbHO IPOBOAMMBIE OIBITHI, XUMHYECKHE
peakuuu, MIPOTEKaoI1e B pupojie u B OBITY;

JACJaTb BbIBOABI MW  YMO3AKJIIFOYCHUA M3 HaGJIIO,HeHI/Iﬁ, H3YUYCHHBIX XHUMHUYCCKHX
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BaKOHOMCpHOCTGI\/’I, MMPOTrHO3UPOBATH CBOMCTBA HCHU3YUYCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBaMH U3YYEHHBIX;
CTPYKTYPHUPOBaTh HM3YYCHHBI MaTepuall M XHUMHYECKYI0 WH(POPMANHIO, TOIYYCHHYIO W3
OpyTrux HCTOYHUKOB;
MOJIETUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO0 — TPETHEro NEPUOIOB (B paMKax

M3YYEHHBIX MOJIOKeHU Teopun . Pesepdopaa), cTpoeHne npocTenmx MoIeKyI.

2. B yennocmuo-opuenmayuoHHou cgepe:
aHAJIM3UPOBATh M OLCHUBATh IIOCJIEACTBUS JJIS OKpYyXarolled cpelbl OBITOBOM H
IPOM3BOJICTBEHHOM JeSITEIbHOCTH YeJIOBEKA, CBI3aHHOM C epepaboTKOM BEIeCTB.

3. B mpyoosoii cgepe:
* IPOBOJIUTH XUMHUYECKUI SKCIIEPUMEHT.

4. B cghepe bezonacrHocmu sHcuznedesimensbHOCmu:

* OKa3bIBaTh MEPBYIO OMOIIb IPU OTPABICHUSAX, OKOTAX U IPYTHX TpaBMaX, CBI3aHHBIX
BELIECTBAMMU U J1a0OPaTOPHBIM 000PYJOBAaHUEM.

OMKCHIBATh CBOWMCTBAa TBEPHABIX, JKHUIKHUX, Tra3000pa3HBIX BEIIECTB, BBIACTAS UX
CYIIECTBEHHBIC TTPU3HAKH;

* XapaKTepu30BaTh BEIECTBA IO COCTaBy, CTPOCHHIO U CBOMCTBaM, YyCTaHaBIUBAaTh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEK/Y JTaHHBIMU XapaKTEPUCTUKAMHU BEIECTRA,;

* PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATHUH «aToOM», «MOIEKYyJay,
«XUMUYECKUI 3JIEMEHT», «IIPOCTOE BEHIECCTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;

* M300pakaTh COCTaB TPOCTCHINUX BEMIECTB C IOMOIMIBI0 XHUMHYCCKHX (QOpMYyIT U
CYIIHOCTh XMMHYECKHUX PEaKIIHii C TOMOIIbI0 XUMUYECKUX YPABHEHUN;

* BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TaKkKe
MAacCOBYIO JIOJNII0 XMMHYECKOTO JJIEMEHTAa B COCOUHEHHSIX [Js OICHKH HUX MPaKTHYECKOMH
3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHHS, KHCIIOTHI, COJIH;

* KJIacCCU(UIIUPOBATH OKCUJIBI 1 OCHOBAHMSI 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTAaBY;

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM U XUMHUECKOH MOCY10H;

* IPOBOJIUTH HECJIOKHBIC XMMHUYCCKHE OTBITHI W HAOIIOICHUS 32 U3MCHCHUSMHU CBOWCTB
BEIIECTB B IMpollecce€ HMX NpeBpalleHuii; coOIoAaTh MpaBWiia TEXHUKH O€30MacHOCTH IPHU
MIPOBEJICHUH HAOJFOICHUHN U OIBITOB;

* pa3iaMyaTh OSKCIEPUMEHTAIBHO KHUCIOTHl M WIENOYH, IMOJB3YSICh WHAMKATOPAMH,
0CO3HaBaTh HEOOXOAMMOCTH COOJIO/ICHUS Mep O€30MacCHOCTH MPU OOpAIICHHH C KUCIOTaMH U
HIeI0YaMHu.

* PacKpbIBaTh CMBICI NEpHOIUUECcKOro 3akoHa [[. . Menaeneena;

* ONUCHIBATh W XapakTepHU30BaTh TaOMW4HYI0 (OpMy TEPUOAMYECKON CHUCTEMBI
XUMHYECKHUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SIEP M paclpelesieHHe 4YHciia JJIEKTPOHOB II0
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX JJEMEHTOB MAaJbIX TIEPHUOJOB IEPHOIUICCKON
CUCTEMBI, a TAK)KE KaJusl ¥ KaJbIIUs;

* pa3MYaTh BHIBI XUMHUYCCKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTHUYECKYIO;

* M300paXkaTh SJIEKTPOHHO-HOHHBIC (HOPMYIIBI BEIIECTB, OOpPa30BaHHBIX XUMHUYCCKHUMH
CBSI3SIMH Pa3HOTO BUJA;

* BBISIBIISITH 3aBUCHMOCTB CBOWCTB BEIIIECTB OT CTPOCHUS MX KPHUCTAUIMICCKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XMUMHYECKUE DJIEMEHTHI W WX COCIWHEHUS Ha OCHOBE ITOJIOXKCHUS
3JIEMEHTOB B MIEPUOIUYECKON CUCTEME 1 OCOOEHHOCTEH CTPOCHHSI UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE MEPUOIUYECKOr0 3aKOHA U
NEepUOIUYECKON CUCTeMbl XUMHMYecKUX »dyeMeHToB Jl. M. MeHaeneeBa; ¢ OOBSCHATH CYThb
XUMHAYECKHX TPOILIECCOB U MX MPUHIUITHAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBAaTh NPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEeaKLUH;

* YCTaHABJIMBATh NPUHAJUIEKHOCTh XMMHMUYECKON peaklUuu K OINpeneaEéHHOMY THILY I10
OJTHOMY M3 KJIacCU()MKALMOHHBIX MPU3HAKOB: 1) M0 YMCIy UM COCTABy HCXOJHBIX BEILECTB U
OPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3loXKeHHs, 3aMelleHus MU oOMmeHa); 2) no
BBIJICJICHUIO WM TOTJIOMICHUIO TEIUIOTHI (peakUuu 3K30TePMHUYECKHE M SHIOTEPMUYECKHE);
3) M0 M3MEHEHUWIO CTENEHEeW OKUCICHHS XUMHYECKUX JIIEMEHTOB (PEaKIUH OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIC); 4) IO 0OpAaTUMOCTH TIpoliecca (peakiuu 00paTuMbIe U HEOOpaTUMBIE);

* COCTaBIISITh YPAaBHEHMS IJIEKTPOJUTUYECKON JHUCCOLMALNNA KHCIOT, IIEJIOYEH, COJIEH;
IOJIHbIE M COKpALIEHHbIE HOHHbIE YPAaBHEHHUS peakUuil OOMEHa; ypaBHEHMS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI;

* IPOrHO3UPOBATh NMPOJYKThI XUMHUUECKUX peakIHid Mo popmyaM/Ha3BaHUSIM HUCXOTHBIX
BELIECTB; ONPEJIEISATh UCXOIHBIE BELIECTBA 110 (OpMyJIaM/Ha3BaHUSIM MPOTYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHHUS PEAKLUI, COOTBETCTBYIOLIUX [TOCIIEOBATEIBHOCTHU («LEMOYKE))
IpEeBpaLICHU HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJIATH B TIPOLIECCE SKCIEPUMEHTA MPU3HAKU, CBUIETENILCTBYIOLIUE O MPOTEKAHUH
XUMHYECKON PEaKIINu;

* IPUTOTOBIIATH PACTBOPHI C ONPEEIEHHON MAaCCOBOM J0J1€H pacTBOPEHHOIO BEILECTBA;

* OIPEIENATh XapaKTep CPelbl BOAHBIX PACTBOPOB KHUCIOT M ILIEIOYEH MO M3MEHEHHIO
OKpAacKu UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHbIE PEaKLIUU, MOATBEPKIAIONINE HAJMUYUE B BOJHBIX PAacTBOPAX
BEILIECTB OT/AEIbHBIX HOHOB

* OIpENENITh NPUHAJUIEKHOCTh HEOPTaHWYECKUX BELIECTB K OJHOMY M3 M3YUYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* ONIpPENIENATh BAJIEHTHOCTh U CTETIEHb OKHUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (DOPMYJIbl HEOPraHMYECKUX COCAUHEHMH IO BAJIEHTHOCTSAM U CTEHEHSIM
OKHCJICHHS JIEMEHTOB, a TaK)Ke 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBaHHUI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUsI (PU3MUECKUX U XUMUYECKUX CBOWCTB MPOCTHIX
BEUIECTB (METAUIOB M HEMETAJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO ¥ TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XMMMYECKHE CBOMCTBA, XapaKTEpHblE [UIsl TpPyHI OKCHUJOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0OIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE M KaKJIOro M3 KIACCOB
HEOpPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh  NPUMEPHl  peakUuid, MOATBEPKAAOIMUX  XUMHYECKHE  CBOMICTBa
HEOPraHUYECKUX BEILECTB: OKCUA0B, KUCIOT, OCHOBAaHUI U COJIEH;

* OIPENENATh BELIECTBO-OKUCINUTENb U BEIECTBO-BOCCTAHOBUTENb B OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUsX;

* COCTaBJIATh OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (11 U3YUYEHHBIX peakiuil) 1o
NPEIOKEHHBIM CXeMaM PeaKlnii;

* IPOBOJUTH J1a0OpAaTOPHBIE OMBITHI, IOATBEPXKAAIOIIME XUMHUYECKHE CBOICTBa
OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX BEILECTB;

IlIpeomemnvimu pezyromamamu uzydenusn npeomema «Xumusay ¢ 9 Knacce aenawmes
cneoyroujue yMeHuA:

1. B no3nasamenvHoti cghepe:
* J1aBaTh OIpeNeeHHs] U3yUYEHHBIX IMOHITHI: BEIIECTBO (XMMUYECKUH AJIEMEHT, aTOM,
UOH, MOJIEKYJa, KPUCTAJJIMUECKasi peIleTKa, BELIECTBO, MPOCTbleé M CIOXHbIC BEILIECTBA,
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XHUMHUYCCKas @opMyna, OTHOCHUTCJIbHAsA aTOMHas MacCa, OTHOCHUTCJIbHAsA MOJICKYJIAPpHAas Macca,
BaJICHTHOCTD, OKCHUIHI, KHUCJIOTHI, OCHOBAHUA, COJIH, aM(bOTepHOCTL, HUHAUKATOp,
nepnozmqecxnﬁ 3aKOH, ICpUOAHNYCCKad CHCTCMA, MCPHUOANICCKAA Ta6JII/IIla, HN30TOIIHI,
XUMHUYCCKas CBA3b, JICKTPOOTPULATCIbHOCTDb, CTCIICHbL OKHCJICHMA, BJIGKTpOJ'II/IT); XUMHNYCCKasd

peakuusi (XMMHUYECKOE YpaBHEHHE,  TIEHETHuYecKas CBs3b, OKHCIIEHHWE, BOCCTaHOBJICHUE,
JIEKTPOIUTUYECKAs JccolMalus, CKOPOCTh XUMHUYECKOH peaKiun);
* OIMCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEJIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIOJb3YS
UIL  3TOro €CTECTBEHHBIN (pycckuii, pOIHOM)  sA3BIK M A3BIK  XHUMUU;
ONMCHIBATh U pA3IMYaTh HM3YyUYEHHBIE KJIACChl HEOPraHWYECKUX COCJAMHEHUN, MpPOCThIe U
CJIO’KHBIE BEIIIECTBA, XUMUYECKHE peaKuu;
KJIacCU(UIUPOBATH U3yYEHHbIE 00BEKThI U SIBJICHUS;
HaOJII0/1aTh JIEMOHCTPUPYEMbIE M CaMOCTOSTENIbHO IPOBOAMMBIE OIBITHI, XUMHYECKHE
peakuuu, IIPOTEKaoI1e B pupoJie u B OBITY;

AcJIaTb  BBIBOABI W YMO3AKIIOYCHHA U3 Ha6J'IIOI[CHI/II71, HN3YYUYCHHBIX XUMHYCCKUX
BaKOHOMepHOCTGI\/II, MMPOTrHO3UPOBATH CBOMCTBA HCHU3YUYCHHBIX BCUICCTB II0 aHAJIOIUHU CO

CBOMCTBaMH U3Yy4EHHBIX;
CTPYKTYPHUPOBaTh HM3YYCHHBIH MaTepual M XHUMHYECKYI0 WH(POPMANHIO, TOIYYCHHYIO W3
IpyTruxX HUCTOYHUKOB;
MOJIETUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOIO0 — TPETHETO NEPUOAOB (B paMKax

U3YYEHHBIX MOJIOKeHU Teopun  J. Pesepdopaa), ctpoeHne npocTenmx MoJIeKyI.

2. B yennocmno-opuenmayuonnoii cgepe:
aHAJIM3UPOBATh M OLCHUBATh IOCJIEACTBUS AJI OKpYyXarolied cpelnbl OBITOBOM H
IPOM3BOJICTBEHHOM JeSITEIbHOCTH YEJIOBEKa, CBI3aHHOM C epepaboTKOM BEIECTB.

3. B mpyoosoii cgepe:
* POBOJIUTH XUMHUYECKUI SKCIIEPUMEHT.

4. B cghepe b6ezonacrHocmu sHcuzHedessimenibHOCu:

* OKa3bIBaTh IICPBYIO MOMOIIB IMPU OTPABJICHUAX, OXKOraX U APYIrux TpaBMax, CBA3aAHHBIX
C BEIIECTBaMHU U JIaOOpaTOPHBIM 000PYOBAHHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoxa Ocnoenvie uovt oeamenvnocmu | Hcnonvzos
pazoena odyuarowuxcs aHue
ooopyoosa
HusA
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Ciymianue oObsICHEHUH yuuTes.
Bewecmaea. CamocTosiTenbHast paboTta ¢ y4eOHUKOM.
OO0bsicHEeHNEe HAOIIOAACMBIX SIBIICHUM.

2.1lpespawenus
pespaty PaboTa ¢ pa31aTOYHBIM MaTEpUAIOM.
seujecms. Ponw .
Cnymanue oObSICHEHUN yUnTes.
XUMUU 8  IHCU3HU
CamocrosTenbHas paboTa ¢ yueOHUKOM.
uenosexa.

3.Kpamkuii  ouepx | Ciyuianue oObSICHEHUN YUUTEIIA.
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ucmopuu paszsumus | CaMmocTosITeNbHas paboTa ¢ yYeOHUKOM.
Xumuu. OTbop u cpaBHEHHE MaTepuana [0
HECKOJIBKUM MCTOYHHKAM.
4.11CX2 1. | Cnymianue 0ObsICHEHUN yUNTEs. Hatuuk
Menoeneesa. 3uaxu | CamocrosiTenbHas paboTa ¢ yYUeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora ¢ Tabnuueit Menaeneena. TeMIeparyp
9/1eMEHMO8. Pabota c kapToukamu. bI, JlaTamk
TEeMIIepaTyp
Bl
TJIATUHOBBIN
5. Xumuueckue
Ananuz popmy.
dopmynsi.
Omuocumenvuas Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
AMOoOMHAA u | KAUCCTBCHHBIX 3aJa4.
MOJIeKYIIAPHAA Crnymianue oObsICHEHUN yUUTETIsI.
Maccoi. PaboTa B mapax.
Pabota B rpynmax.
Amomut 1. OcHogHule Pa6 JaTuuk
XUMUYECKUX | CB8e0eHUs] o | (20OTA ¢ PASAATOMHEIM MATCPHATIOM. BBICOKOU
Cnymanue oObSICHCHUN YUUTEIS.
HIEMERINO6 CIMPOCHUL AMOMOS. | CavocTosTeNbHAS paboTa ¢ y4eOHUKOM. Temneparyp
(8u) Hzomonwi. b, JlaTumk
TeMIeparyp
BI
IJIATUHOBBIN
2. Cmpoenue | Ciiymanue 0ObSICHEHUN YIUTEIIA.
91eKMPOHHBIX CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
obonouex amomos. | Padbota ¢ Tabnuieit Menneneena.
Hsmenenue uucna | Pabota ¢ kapToukamu.
91eKMPOHO8 na | Pabora B mapax.
BIY. Pabota B rpynmax.

3. Hounas cesse.

Cnyumanue oObSICHEHUN yUnTeNs.
Perienue nocraBiaeHHbIX 3a1a4.
Pabota ¢ yueOHHKOM.

Pab6ota B mapax.

Pabora B rpynmnax.

4. Crnymanue oObsCHEHUN YUUTEIS.
Bzaumooeticmeue Pabora ¢ Tabaureit Menneneena.
amomoe Pemenue 3agad.

91eMeHmMOo8- Pa6ora B mapax.

HeMemaios PaGora y mockwu.

medxncdy codoll.

5. Kosanenmnas

Xumudyeckas Ce6:3b.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
Crnymranue oObsICHEHUH yIUTETIS.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYeckas césa3b.

Pabota ¢ pa3iaTOYHBIM MaTEpUAIOM.
Cnyumanue oObSICHEHUN yUnTeNs.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

7. Obobwenue u
cucmemamu3ayust
3HAHULL .

Pabota B mapax.
Pa6ora B rpynmax.
Pemenne 3amau.
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[IpoBepka Mmosy4eHHBIX 3HAHUM.
[ToaroToBKa K KOHTPOJIBHOM paboTe.

8. Konmponvnas

Pemenue 3amannii KOHTPOJIBHOM PAOOTHI.

paboma Ne |.
Ilpocmuie 1. Ilpocmuie aTYNK
p P Pabora ¢ pa31aToOuHBIM MaTEPHATIOM. A .
eéewecmea (7 | sewecmsa — o BBICOKOM
Cnyumanue oObSICHEHUH yUNTENs.
y) MemaJiibl u TeMIiepaTyp
CamocrosTenpHas paboTa ¢ yueOHUKOM.
HememaJibl. AHATH3 OLIHGOK b, Jlatumk
Ananus s TeMIepar
. AHanu3 KOHTPOJIbHOM pabOTHI. patyp
KOHMPOIbHOU Bl
Pabora Hajg omubOkamu. .
pabomul. ILUTATUHOBBIH
Pemrenue 3amau.
— HW3MEpeHue
TeMIIepaTyp
bl TIEPEXOJIOB
AJUTOTPOITHBI
X
MoauuKaIm
71 CepHl;
HU3MEPCHHE
TEeMIIEpaTyp
bl IUIABJICHUS
BEIIECTB.
2. Konuuecmeo Anams dopMyn
sewecmea. ’

PeleHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUH YUHTEsL.

3. Pewenue 3a0au .

Ananmuz popmy.

Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 33/1a4.
Caymanue 0ObsICHEHUN yUUTENs.

4. Mounsapnuiii
o0bvem 2a308.

Amnanuz ¢popmyi.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 33/1a4.
Caymanue 0ObsICHEHUN YUUTEs.

5. Pewenue 3aoau.

Amnanuz ¢popmyi.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 33/1a4.
Cayumanue oObsICHEHUH yUUTesL.

6. Obobwenue u

Pabota B mapax.

cucmemamusayusi | Pabora B rpynmax.

3Hanulti no 2naee | Pemienue 3anau.

«Ilpocmole [IpoBepka Mmoy4YeHHBIX 3HAHUM.

gewjecmeay. [ToaroToBka K KOHTPOJIBHOU padoTe.

7. Kommponvuas | Pemienue 3ajaHuii KOHTPOJIbHOU pabOTHI.

paboma Ne 2.
Coeounenusn | 1. Cmenens | Cnynianue OObSICHEHUN yUUTEIS.
xumuueckux | oxkucnenus. Ananuz | CamocrosiTenibHas paboTa ¢ yUeOHUKOM.
NeMEenmoe KOHMPOJIbHOU Pabora ¢ Tabauieit Menneneena.
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(15 u). pabomai. Pabota c kapToukamm.
2. Baoicnetiwue
Pabota ¢ pa31aTOYHBIM MaTepUaAIOM.
Ka1accol  OUHAPHLIX .
. Cnymanue oObSICHEHUN yUnTeNs.
CcoeOuHeHUl .
CamocrosTenbHas paboTa ¢ yYeOHUKOM.
3. Ocnosanusi. Jatuuk pH
Pabora ¢ pa3naTouyHbIM MaTEpPHUATIOM.
Cnyumanue oObSICHEHUN yUNTENs.
CamocTosTenbHasi paboTa ¢ y4eOHUKOM.
4. Ob6o6wenue u | PaboTa c pa3gaTOYHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHUIL. 3akpernieHue 3HaHUM 110 TeME.
5. Kucnomu. Crnymanue oObsCHEHUN YUUTE. Hatuuk pH
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop W cpaBHeHHE MaTepuana [0
HECKOJIbKUM HCTOYHHMKAM.
6. O6o6wenue u | Pabota c pa3gaTouHbIM MaTepHAIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3akperieHue 3HaHuM 10 TEME.
7. Conu. Cnymanue oObSICHEHUN yUnTes. Hatunk pH
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OTéop W cCpaBHEHHWE MaTepHaia I0
HECKOJIbKUM MCTOYHHKAM.
8. O6obwenue u | Pabora c pa3gaToOuHbIM MaTEPHAIIOM.
cucmemamusayus | Pemenue 3anau.
SHAHUI. 3akperieHne 3HaHUM 10 TEME.
9. Ob6obwenue u | PaboTa c pa3gaToYHBIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHaHUu 00 | 3akperieHue 3HAaHUH 10 TEMeE.
OCHOBHBIX KIACCAX
Heop2aHuyecKux
gewecms.
10.
Pabota ¢ pa31aTOYHBIM MaTEpUAIOM.
Kpucmannuueckue .
Cnymanue oObSICHeHUN yUUTEINS.
peutemxu.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
12. Yucmoie | Cnymanue 0ObSICHCHUH YUUTEN.
sewecmea u cmecu. | CamocrosiTesibHas paboTa ¢ yUeOHUKOM.
Ot6op ® cpaBHeHHME Marepuana I0
HECKOJIbKUM MCTOYHHKAM.
13. Maccosas u
Ananuz popmyi.
obvemHas oonu
KOMNOHEHNO8 Pemenne TeKCTOBBIX KOJHYECCTBCHHBIX U
cmect. Ka4eCTBEHHBIX 33]1ay.
Cayumanue oObsICHEHUN YUUTENSL.
14. Pacuemeui,
Amnanuz ¢popmyi.
CB853aHHble c
nousmuem «00JisNy. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
Ka4eCTBEHHBIX 33]1ay.
Crnynraane oObsICHEHUH yUUTETIs.
15. Koumponavnas | Peuienue 3aganuii KOHTPOJIbHON pabOTBHI.
paboma Ne 3.
Hzmenenun, | 1. Duzuueckue

Pabora ¢ pa3aaTOUYHbIM MATCPUATIOM.
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npoucxooawu | aenenus 6 xumuu. | CiaymiaHue OObSICHEHUN yUnTeNs.
e ¢ | Ananus CamocrosrenbHas paboTta ¢ yueOHUKOM.
eeujecmeamu | KOHMPOJIbHOU
(12 u). pabombi.
2. Xumuueckue | CiymaHue 0ObSICHEHUH YIUTEIIA.
peaxkyuu. CamocTosiTenbHast padoTa ¢ y4eOHUKOM.
OTtbop u cpaBHEHHE MaTepuana IIo
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuuecxue | Cinymanue oObICHEHUN YUUTEIS.
VPABHeHUsL. CamocrosiTenpHast paboTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
4.  Pacuemvr no
AHanm3 GpopmyIL.
XUMUYECKUM
YPABHEHUSAM. Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX M
KaueCTBEHHBIX 3aJau.
Crnynraaue oObsICHEHUH YUIUTETIS.
5. Pacuemvr no
AHam3 GpopMmyL.
XUMUYECKUM
YPABHEHUAM. Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX M
KaueCTBEHHBIX 3aJau.
Crnynraaue oObsICHEHUH YUIUTETIS.
6. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTEpUAIOM.
DA3N0AHCEHUSL. .
Cnymanue oObSICHEHUN yUUTENS.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabota ¢ pa31aTOYHBIM MaTepUaAIOM.
CcoeouHeHUsl. .
Cnyumanue oObSICHEHUN yUnTeNs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanvue oObSICHCHUH YUUTEN.
3ameuyeHusl. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
OTtbop u cpaBHEHHE MaTepuana IIo
HECKOJIbKUM MCTOYHHKAM.
9. Peaxyuu | Cnymanvue oObSICHCHUH YUUTEN.
obmena. CamocrosTenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHeHHE MaTepuana IIo
HECKOJIbKUM MCTOYHHKAM.
10. Tunw
Pabota ¢ pa3naTouHbIM MaTepHaIOM.
XUMUYECKUX .
N Cnyumanue oObSICHEHUN yUnTes.
peaxyuil Ha
. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
npumepe  C80UCm8
800bl.
11. Ob6o6wenue | Paborta B mapax.
suanuii no meme | Pabora B rpynmnax.
«H3menenus, Pemenne 3amau.
npoucxoosawue ¢ | IlpoBepka Moay4YeHHBIX 3HAHU.
gewecmeamuy. [TonroroBka K KOHTPOJIBHOU paboTe.
12.  KommponvHas | Pemenue 3ajaHuii KOHTPOJIBbHOM pabOTBHI.
paboma No 4.
Ilpocmeiiwiue | 1. [lpaxmuueckas

onepauuu c

paboma Noj.

HaGmiogenne  3a  JI€MOHCTpalUsIMH
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eeugecmeamu | [lpuemoi VUHTEIIS.
(Xumuueckuit | oopawjenus ¢ | O0bsicHeHrEe HAOII0JAEMBIX SIBIICHHIA.
npakmukym) | 1ab6opamopHuim [TocTaHOBKA OIBITOB JJISI IEMOHCTPAITUU
(5 u). obopyoosanuem. KJIaccy.
BrinosHeHne npakTuyeckoil paboThl.
2. Ilpakxmuueckas Jatuuk
HaGmtogenne  3a  JI€MOHCTpaLUsIMH
paboma N2 TeMIeparyp
YUHUTETIS.
Habnwoenue 3a . BI
. . OOnbscHeHne HAOTIOIACMBIX SIBIICHUH. .
2opsaueti ceedoll. MJTATUHOBBIN
[TocTaHOBKA OIBITOB IS IEMOHCTPAITUN
KJIaccy.
BrinonHeHne npakTHIecKoil paboThl.
3. Ilpaxmuuyeckas HaTtuuk
HaOmronenue 3a JEMOHCTPAIUSIMH .
paboma  No3 BBICOKOM
yUHTETIS.
Ananuz  nousvi u . TEeMIIepaTyp
OO®bscHeHne HAOTIOACMBIX SIBIICHUH.
800bl. I bl, JlaTuuk
OCTaHOBKA OIBITOB JIJISl JIEMOHCTPAIHH
TeMIeparyp
KJIaccy.
. Bl
BrinonHenue npakTudeckoit paboThl. .
TUTATUHOBBIN
—H3MepeHue
TeMIeparyp
bl B
nporecce
oOydeHus
nprueMam
BbINIAPUBaHU
s BOABI W3
o0pasioB
MTOYBHI.
Jatunk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
MOKa3aTes
BBITSDKKHU
pacTBopa
TTOYBEI
4. Ilpaxmuueckas Jlatank
HabGmonenne  3a  J1eMOHCTpanusiMu .
paboma  No4 BBICOKOU
YVUHATETIS.
Ilpusnaxu o TeMnepaTyp
OObsacHeHnne HaOIIOJaeMbIX SIBICHUU.
XUMUYECKUX I bl, Jlaruuk
g OCTaHOBKA OIBITOB JIJISl IEMOHCTPAINH
peaxkyutl. TeMIeparyp
KJIaccy.
. BI
BrimonHeHne mpakTHIecKoi paboTHlI. .
TUTATUHOBBIH,
HMatunk pH —
MpU3HAKU
peakuuid 1o
HU3MEHEHUIO
cpenabl
(peakmus
HEHTpaIn3al
15049)]
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5. Ilpaxmuueckas Ha6 DNEeKTPOHHBI
abioieHue  3a  JIEMOHCTpAIUsIMU
paboma Nos. — e BECHI,
Ilpucomoenenue X o Habo
p OObsicHeHnEe HAOIIOAACMBIX SIBIICHUM. P
pacmeopa caxapa u naboparopuu
[TocTaHOBKa OMBITOB AJISi IEMOHCTpAIIUU
pacuem e2o I'MA
i KJIaccy.
maccogoti 0oy 8 .
BrinmonHeHue npakTu4eckoi paboThl.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Pa6 JaTuuk
aboTa ¢ pa3gaTOYHbIM MaTEPUATIOM. .
Pacmeopel. Pacmeopumocmo O —— —— BBICOKOM
Peakuuu gewecms 6 8ooe. ! TeMIepar
" “ CamocrosTenbHas paboTa ¢ yueOHUKOM. patyp
UOHHO20 bl, Jlaruuk
oomena. TEeMIIEpaTyp
Okucnumenvn Bl
0- IJIATUHOBBIN
eéoccmanogum - 1o
e/lbHble TOPEHUIO0
peaxyuu(1l CKa3aHo
y) BBIIIIE,
2. 9MIC. OcHosnvie atuuk pH —
a ™0 Pabota ¢ pa3marouHbIiM MaTepuaIoMm. A p
NOJI0JCEeHUs . npu
Cnymanue oObSICHeHUN yUUTEIS. 5 .
W3YYCHHUH
CamocrosiTenpHast paboTa ¢ yueOHUKOM. Y
3 Honnvie Kot 1
) AHanu3 GpopmyL. OCHOBaHUI
VpasHeHus. (cpena
PellieHie TEKCTOBBIX KOMMYCCTBEHHBIXK H | ‘P A
KaueCTBEHHBIX 3aJ1a4. pacTsopa).
Crnynraaue oObsICHEHUH yUHUTETIS. Harank
4.. Kucnomwl, ux B
K;z‘accu Puxa u’ﬂ y Pabora ¢ pa3naTouHbIM MaTEepHAIOM. OJIHOCTH -
- Y Crnymraaue oObsICHEHUH yIUTETIS. M3yUeHHe
ceoticmea.
CamocrositenbHas paboTa ¢ y4eOHHKOM. | poBOoAMMOC
5. OcHosanus, ux
p ’ Pabota ¢ pa3naTouHbIM MaTepHaIOM. ™
Knaccugurayus  u .
4 Crynianue 00bSICHEHHI yUUTEN. pacTBopoB

ceolicmaa.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. Okcuosl, ux
Kiaccuguxayus  u
ceoucmad.

Cnymanue oObSICHEHUN yUnTes.
CamocTosTenbHas paboTta ¢ y4eOHUKOM.
OTéop W cCpaBHEHHWE MaTepHaia Io
HECKOJIbKUM MCTOYHHKAM.

7. Conu, ux
Knaccuguxayus u
ceoticmaa.

Crnymranve oObsICHEHUH yIUTETIS.
CamocTosiTenbHast paboTta ¢ y4eOHUKOM.
OTbop u cpaBHEHHE MaTepuana IIo
HECKOJBKHM UCTOYHUKAM.

8. Tenemuueckasn

Pa6ota ¢ pa3aToYHBIM MaTepUaIoM.

c653b MmedxHcoy .

Cnyumanue oObSICHEHUH yUNTENs.
Kaaccamu

CamocrosrenbHas paboTa ¢ yueOHUKOM.
seujecms.
9. Oxucnumenvro- | Cinynianue oObsSCHEHUN YUUTEI.
goccmanosumenvr | CamocTosATeNnbHas padoTa ¢ y4eOHUKOM.
ble peaxyuu. Otbop u cpaBHeHME Marepuana I0

HECKOJIBKUM HUCTOYHHKAaM.

10. Obobwenue u
cucmemamusayust

Pa6oTa B mapax.
Pabora B rpynmnax.
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3HAHUUL N0 meme «

Pemenue 3amau.

Pacmeopenue. IIpoBepka noIy4eHHBIX 3HAHUMN.
Pacmeopur. [ToaroroBka Kk KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
obmena. OBP»y.
11.  Koumponavnas | Pemienue 3a1aHuii KOHTPOJIBHON paOOTHI.
paboma No 5
Ceoiicmea 1. Ilpakxmuueckas
HabGmronenne  3a  1eMOHCTpanusiMu
anekmpoaumo | paboma  Ne 6. —
6 Honnvie peaxyuu. X .
. OOmbscHeHne HAOTIOJACMBIX SIBIICHUH.
(Xumuueckuit
[TocTraHOBKa OMBITOB AJISi IEMOHCTpAIIUU
RPAKMuKym)
) KJIaccy.
y o
BrinosHeHne npakTuyeckoil paboThl.
2. Ilpakmuyeckas Hatuuk
HabGmonenne  3a  1eMOHCTpanusiMu
paboma  Ne 7. TeMIIepaTyp
YUHUTETIS.
Yenosus o bl
OObsicHeHrEe HAOIIOMAEMBIX SIBICHHUIA. .
NpOmMeKauusl TJTATUHOBBIN
[TocTaHOBKa OMBITOB AJISI IEMOHCTpAIIUU
XUMUYECKUX
< KJIaccy.
peakyuii  mexHcoy .
BrinonHenue npakTuyeckoil paboThl.
pacmeopamu
INEKMPOAUMO8 00
KOHYQ.
3. Ilpaxmuuyeckas Hatuuk pH
HabGmronenne  3a  1eMOHCTpanusiMu
paboma  Ne 8.
8 VUHTETIS.
Cesoticmsa xuciom, .
OObscHeHne HAOTIOAAeMbIX SIBICHUH.
OKCUO08,
. . | IlocraHOBKa OMBITOB JJISl JIEMOHCTPAINH
OCHOBAHULL U conell.
KJIaccy.
BolnosiHeHNe npakTUu4ecKkoi paboThl.
4.  Ilpakxmuuecxasn H
abmiomeHne 32 JEMOHCTpAlUSIMHU
paboma  Ne 9.
VUHTETIS.
Pewenue .
OObscHeHne HaOTIOJaeMbIX SIBICHUU.
IKCNEPUMEHMANBH |
OCTaHOBKA OIBITOB JIJISl IEMOHCTPAIIHH
bIX 3a0ay.
KJIaccy.
BrinosiHeHne npakTuyeckoi paboThl.
3axnwuenue | 1.0600wenue u | Pabora B mapax.
(4u) cucmemamusayusi | Pabora B rpynmax.
SHaHuu no | Pemenue 3anmauy.

VUEOHUKY XUMUU 3d
8 knacc.

[IpoBepka Mmosy4eHHbIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM padoTe.

2.0600wenue u
cucmemamu3ayust
3HAHUU no
VUeOHUKY XUMuUu 3a
8 knacc.

PaboTa B mapax.

Pabota B rpynmax.

Pemrenne 3agau.

[IpoBepka mony4eHHbIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

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

Pemenwe 3ananuii KOHTPOJIBLHON PaOOTHI.

4. Ananus
KOHMPOJIbHOU

AHann3 ommooK.
AHaM3 KOHTPOJIBHOU pabOTHI.
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pabomul.

Paboma
Hao owubramu.

Pabora Hajg ommOKamMu.
Pemenue 3agad.
Cayumanue oObsICHEHUN yUUTEsL.

9 KVIACC (68 YACOB)
Haszeanue Tema ypoka. OcHosnbvie 8uowt Hcnonvzoe
pasoena, oeamenvHocmu anue
Koiuyecmeo ooyuarowuxcsn ooopyoosa
yacoe HuUA
uenmpa
«Touka
Pocmay
Oowasn 1. Xapaxmepucmuka | Citymanue oObsICHEHUH yUUTes.
xapakmepucmu | xumudeckoeo snemenma | CaMocrosiTenlbHass ~ pabora ¢
Ka Xumuueckux | Ha  OCHO8aHuu €20 | y4eOHUKOM.
nemenmos (4 | nonooicenus ¢ | Pabota ¢ Tabnmiieii Meneieesa.
u). Ilepuoouuecroti Pabota ¢ kapToukamu.
cucmeme I .
Menoeneesa.
2. Xapaxmepucmuxa | Cnyuianue oObSICHEHUIN YUUTENs.
xumuueckozo snemenma | CamocTosiTeNnlbHast ~ pabora ¢
Ha  OCHOaAHUU €20 | yYCOHUKOM.
NoJI0dCeHUs 6 | Pabora ¢ Tabnuueiit Menzaeneena.
Ilepuoouueckoti Pabora ¢ kaproukamu.
cucmeme pIs u
Menoeneesa.
3. Xapaxmepucmuxa | Ciaymanue 0OObICHEHHH yuuTens.
xumuyecxkozo snemenma | CamocroarensHas  pabora ¢
no KUCIOMHO- | y4eOHUKOM.
ocHosHbiM  ceolicmeam | Pabota ¢ Tabnuueit Menneneesa.
obpasyembix um | Pabota ¢ kapToukamu.
coeOuHeHull.
4. Ilepuoouyeckuii | Ciymanue oObsICHEHUH yUUTes.
3aKOH u | CamocrositennbHast ~ pabora ¢
Ilepuoouueckas Y4EOHUKOM.
cucmema xumuyeckux | Padora ¢ Tadnuuein Menneseesa.
anemenmos  J]. M. | Pabota ¢ kKapTouKamu.
Menoeneesa.
Memannot (13 | 1. Ionoxcenue | Cnymanue oObSICHEHUN YUUTEIIS.
y) Memannos ¢ | CamoctosiTennbHast ~ pabora ¢
Ilepuoouueckoti Y4EOHUKOM.
cucmeme Pabora ¢ Tabaureit Menneneena.

JI.U.Menoeneesa u
CmpoeHue ux amomos.

Pabota ¢ xaproukamu.
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2. Xumuueckue Hatuuk
. Pabora c pa3gaTouyHBIM
CBOUCMBA MEMAILO8. TEMIIepaTypbl
MaTepHaJIOM. .
. TUTATUHOBBIH
Cnyumanue oObSICHEHUN yUnTes.
CamocrosarenbHass  pabota ¢
y4eOHUKOM.
3. Ionyuenue | Cnymanue OObICHEHHH yUUuTeNs.
memannos.  Kopposus | CamoctositenbHast ~ pabota ¢
Memannoas. y4eOHUKOM.
Otbop M cpaBHEHHE MaTepuaia
110 HECKOJIbKUM MCTOYHHKAM.
4, Il]enounvie | Cnynianue oObSICHEHUN yIUTETIS. Jatuuk
Memannol. CamocrosTenbHass ~ pabota ¢ | TeMIepaTypbl
y4E€OHHUKOM. IUTaTUHOBBIN
Otbop W cpaBHEHHE MaTepuana
10 HECKOJIbKUM MCTOYHHKAM.
5. I]enounvie | Pemenne 3agay.
Memannvl. PaboTa mo kapToukam.
Pemmenue XMUMUYECKUX
YPaBHEHHUH.
6. BPepuniui, macHuu u P
abota c pa3aToYHbIM
WenoYHo3eMenbHble
MaTepHAJIOM.
Memannvl. .
Criymanue oObsCHEHUN YUUTE.
CamocrosiTennbHast ~ pabota ¢
y4eOHUKOM.

7. Bepunnuu, maznuil u

Pemenue 3agay.

wenoyHozemenbHvle PaGota o kapToukam.

Mema’vl. Pemienue XUMHYECKUX
YPaBHEHHUHU.

8. Antomunuil.
PaGora c pa3naToYHBIM
MaTepHajIoM.
Cnymanue oObSICHEHUN yUUTENS.
CamocrosiTennpHast ~ pabota ¢
y4eOHUKOM.

9. Anromunuii.

Pemrenue 3amau.
PaboTa mo kapToukam.

Pemenue XMMHYECKHUX
YpaBHEHUN.

10. JKene3o. Cnyumanue oObSICHEHUN yUnTes.
CamocrosarenbHass ~ pabota ¢
YICOHHKOM.
OOmbsicHeHne HaOII0JTaeMBIX
SIBJICHUH.
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11.  3axpennenue u

Pabota B mapax.

cucmemamu3ayusl PaGora B rpynmax.

3HaHUU no 2naee nepsoti | Pemenue 3amad.

«Memannviy. IIpoBepka nory4YeHHBIX 3HAHUM.
[logrotoBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienne 3amaHuii KOHTPOJIBHOU

paboma MNel | paGoThI.

«Memannwvy.

13. Ananus | AHanu3 ommoOoK.

KOHMPOAbHOU pabompl. | AHAIIN3 KOHTPOJIBHOW pabOTHI.

Pabora Hajg onmmubOkamu.
Pemenue 3agay.
Cnymanue oObSICHeHUN YUUTEIS.

icm Ipaxmuueckas paboma aTYUK
Ceoticmesa p p HaOmroneune 3a Zv[
memannos u ux | Nel.  Ocywecmenenue TIEMOHCTPAITHAMH YIHTEIs BBICOKOH
COeOUHeHUll YENOUKU  XUMUHECKUX | oo oo Ha6J‘II-O,£[aeMBIX TEeMIepaTyp b,
(xumuueckuii npespayeHull. P — JlaTunk
npakmukym)(3 : TeMmeparyp bl
P ) ITocranoska OIIBITOB TS p ypu
u). TJIATUHOBBIN —
JIEMOHCTpPAIINH KIIACCY.
. | mI3MepeHune
Brmonnenue MPaKTUYECKON
TEMIEPATyp bl
paboTHL.
MepeXo10B
QJUTOTPOITHBI X
MoauduKamy i
CepHI;
HU3MEpPCHHE
TEMIEPaTyp bl
ILIABIIEHUS
BELIECTB.
Tpaxmuueckas paboma
p p HaOmronenune 3a

Ne2.  Ilonyuenue u
ceoncmea CoeOUuHeHull

ACMOHCTpalsAMU YUYHUTECIIA.

O0bsaAcHeHNE HAOJIFOJaeMBIX

MemaJilos. N
SIBJICHU.
ITocta"oBka OIILITOB IS
JIEMOHCTPAIIHH KIIACCY.
Brinmonnenune MIPAKTUYECKOU
paboTHI.

Ipakmuueckasa paboma

P p HaoOmroneune 3a

No3.

ACMOHCTpalsAMU YUYHUTECIIA.

IKcnepumenmanvHole
O0bsicHeHUE HaAOJIFOJaeMBIX
3a0ayu no .
SIBIICHU.
PAcno3HABAHUIO u
ITocTanoBka OIIBITOB s
NOJIYYeHUI0 8eujecms.
JEMOHCTPAIIMH KJIaccCy.
Brinonnenune MIPAKTUYECKOU
paboTHI.
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Hememannut 1. Hememannvi: amomer | Crynianue OObSICHEHUN YIUTETIS. JaTtaux
(26 u) u npocmeie sewecmaa. | CamocTosiTenbHasi ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | yUEOHUKOM. TEMIEpPATyp bl,
8030YX. Otbop u cpaBHeHue Marepuana | JlaTumk
10 HECKOJIbKUM UCTOYHUKAM. TEMIIEPATypP bl
IJIJATUHOBBIA —
HU3MEpPCHHE
TEMIEPATyp bl
MEePEexXo0I0B
AJUTOTPOTIHBI X
MoauduKamy i
Cephl;
HU3MEpPEHHE
TEMIEpaTyp bl
TIJTaBJICHUS
BEILECTB.
2. Hememannwi. | Pemienue 3anau.
Xumuuecxkue ceovicmea | PaboTa 1o kapToukam.
HeMemaios. Pemenue XUMHYECKHX
YPAaBHEHUM.
3. Xumuueckue
Pabora C pa3IaTOYHBIM
9NeMeHMbl 6 KIemKax MATEpHATIOM.
HCUBLLX OpedHUZMO6. Crnymraaue 0ObsICHEHUH yIUTETIsI.
CamocrosarenbHass  pabota ¢
YICOHHKOM.
4. Booopoo. Pemenue 3anay.
Pa6ota no kapToukam.
Pemenue XAMUYECKHUX
YpaBHEHUM.
5. I'anocenvi. Cnyumanue oObSICHEHUN yUnTes.
CamocrosiTenbHast ~ pabota  C
y4eOHUKOM.
OObscHeHue HaAOII0JTaeMBIX
SIBJICHUN.
6. Coeounenus | Pemenue 3amau.
2aN02€eH08. Pabota no kapTtoukam.
Pemenune XUMHYECKHX
YpaBHEHUI.
7. Ionyuenue | Cnymanue OObSICHEHUH yUuTens.
2aN02€eHO8. CamocrosiTennpHast ~ pabota ¢
buonozuueckoe yIeOHUKOM.
sHauenue u npumenenue | OTOOp M CpaBHEHHWE MaTepuala
2aN02eH08 u Ux | IO HECKOJIbKHM HCTOYHUKAM.
coeOuHeHull.
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8. Kucnopoo.

Pabora c
MaTepHaJIOM.
Cnyumanue oObSICHEHUN yUnTes.
CamocrosarenbHass  pabota ¢
y4eOHUKOM.

pa3aaTOYHbIM

Hatuuk
BBICOKOH
TeMIEepaTyp bl,
JlaTunk
TeMnepaTryp bl
IIATUHOBBINA —
W3MEpPEHUE
TeMnepaTryp bl
Mepexoa0B
AJUIOTPOITHBI X
MoauduKamy i

CEpBI;
HU3MEpCHHE
TEMIEpaTyp bl
IJIaBJICHHS
BCIICCTB.
9. Konmponvnas | Pemienue 3agaHuii KOHTPOJIBHOU
paboma Ne?2 paboThI.
10. Cepa. Crnymranvie 0ObsICHEHUN yIUTETIsI. JaTtaux
CaMocTtosiTenpbHast ~ paboTa  C | BBICOKOH
Y4eOHUKOM. TEMIIEPATyp bl,
OO0bsacHeHnE HaOmomaemMbIX | JlaTuuk
SIBJICHU. TeMneparyp bl
IIATHHOBBINA —
HU3MEpPCHHE
TEMIEpaTyp bl
MepPEX0I0B

AJUIOTPOIHBI X
MoauduKamy i

CEpBI;
U3MepeHue
TEeMIIepaTyp bl
IUTaBJICHUS
BELIECTB.

11. Coeounenus cepvi. | Cnynianue 0ObSICHEHUN yIUTEIIS.
CamocrosrenbHass ~ pabota ¢
y4eOHUKOM.

OT0op W cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.

12. Cepnasa kucnoma. Craymanue oObsCHEHUN YUUTEI. JaTtuuk
CamocrositennbHast ~ pabora ¢ | pH
y4eOHUKOM.
O0bsicHeHME HaOJIFOJaeMBIX
SIBJIEHUU.

13. Azom. Permrenue 3amau.
Pabora no kapToukam.
Pemenne XUMHUYECKHUX
YpaBHEHUI.
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14. Ammuax. Crnymraave 0ObsICHEHUH yIUTETIs. Hatuuk
CamocrosrenbHass  pabora ¢ | pH
y4eOHUKOM.

OObscHeHue HaOII0JaeMBIX
SIBJICHUU.

15. Conu ammonus. Cnyumanue oObSICHEHUH yUnTeNs.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

OO0bsicHEHUE HaAOJIFOJaeMBIX
SIBJICHUU.

16. Kucnopoounwsie | Cnynianue oObsICHEHUN yIUTETIS.

COeOuHeHus azomad. CamocrositenbHast ~ pabotra  C
YIECOHHKOM.

Ot0op W cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.

17. @ocgop u eeo PaGora c pa3IaTOYHBIM Aarank

COCOUHEeHUsL. TEeMIEPATypPhl
MaTepUajIoM. .
Cnyumanue oObSICHEHUN yUnTENs. TIATHHOBLIH
CamocTtosTenpHas ~ pabora ¢
y4eOHUKOM.

18. @ocgpop u eco | Pemenue 3amau.

coeouHeHus. PaboTa mo kapToukam.

Pemenue XUMHYECKHUX
YpaBHEHUI.

19. Venepoo. Craymanue oObsCHEHUN yUUTeIIs.
CamocrosiTennpHast ~ pabota ¢
y4EOHUKOM.

OO0bscHeHne Ha0JII0JaeMBbIX
SIBJICHUU.

20. Kucnopoounwie | Pemenue 3amau.

coeduneHnus yenepooa. | Pabora mo kapToukam.

Pemenue XAMUYECKHAX
YPaBHEHHUHU.

21. Kpemnuiti u eeco | Cnymanue OObSICHCHUIN YUUTEI.

coeouHeHus. CamocTtosiTenpbHast ~ pabora ¢
y4eOHUKOM.

OObscHeHne HAOII0JTaeMBIX
SIBJICHUM.

22. Cunuxamnas | Cnymanue oObSICHEHUN YUUTEI.

NPOMBIULIEHHOCb. CamocrosTenbHass ~ pabora ¢
y4eOHUKOM.

Otbop M cpaBHEHHE MaTepuaia
110 HCCKOJIBKUM HCTOYHHUKAM.

23. Obobwarowuti ypox
no meme
«Hememainwvi».

Pabota B mapax.

Pa6ora B rpynmax.

Pemrenue 3amau.

[IpoBepka mosry4eHHbIX 3HAHUM.
IlonrotoBka K  KOHTPOJIbHOM
pabore.

24. Obobwarowuil ypox
no meme

Pabota B mapax.
Pa6ora B rpynmnax.
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«Hememannwvi».

Pemenne 3amau.

[IpoBepka 1mony4eHHbIX 3HAHUM.
[logrotoBka K  KOHTPOJIBHOM
pabore.

25. Koumponvnas
paboma Ne 3.

Pentenue 3aJaHuN

KOHTPOJIbHOM pabOTHI.

26. Ananus
KOHMPOAbHOU pabombi.

Amnanus ommuooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pa6ota Hajg ommoOKaMu.

Pemrenue 3amau.

Cnymanue oObSICHeHUN YUUTES.

Ceoiicmea
Hememanioe u

IIpakxmuueckas paboma
Nod.

HaOmroneune 3a
JIEMOHCTPALUSAMH YIUTEISL.

ux coeounenuil | JKkcnepumeHmanbHole
P OO0bsacHeHne HaOII0daEMBIX
3 u). 3adavu no meme .
SIBIICHUH.
«Ilooepynna
[TocranoBka OTIBITOB JUTSE
KUCIOPOOAy.
JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paboTHI.
Ipaxmuueckas paboma
P p Habmonenue 3a

Nos.

ACMOHCTpalsIMU YUYHUTCIIA.

Oxcnepumenmanvhvie
OO0BsicHeHUE HaOJIFOJaeMBIX
3a0ayu no meme .
SIBIICHUH.
«llooepynnvl  azoma u
[TocranoBka OTIBITOB JUTSE
yenepooay.
JIEMOHCTPAIIHH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paboTHI.
Ilpaxmuueckas paboma DnexTp
Habmonenue 3a
Noé. Ilonyuenue, OHHBI € BECHI,
JIEMOHCTPAIUSMH YIUTEISL.
cooupanue u Habop
O0bsicHeHME HaOJIFOJaeMBIX
pacnosHasauue 2a308. . naboparopuu
SIBIICHUH.
'MA
ITocTanoBKka ONBITOB s
JIEMOHCTPAINH KIIACCY.
Brinmonnenue MPAKTHYECKON
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YUUTES.
seugecmea (13 | opeanuueckoil xumuu. CamocrosiTenbHast ~ pabota  C
y) Y4eOHUKOM.

Otbop M cpaBHEHHE MaTepuaa
110 HECKOJIbKUM HCTOYHHKAM.

2. IIpeoenvuvie | Cnymanue 0ObSICHEHUN yUUTETIS.
Y2neeo00pooui. CocraBieHue XUMHYECKHUX
dbopmyI.

PaboTa B mapax.

Pabota y mockwu.
3. Henpeoenvnvie | Cnymanue OObSICHEHUN yUUTEIS.
Y211e6000p00bL. CocraBnenue XUMUYECKHUX

bopmy.
Pabota B mapax.
Pabora y mocku.
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4. Cnupmoei.

Cnyumanue oObSICHEHUN yUnTes.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OT0op M cpaBHEHHE MaTepuana
110 HECKOJIbKUM HCTOYHHKAM.

pH

Hatuuk

5. IIpedenvhvie
OOHOOCHOBHbLE
KapbOoHOBblE KUCTIOMbI.

Cnyumanue oObSICHEHUH yUnTeNs.
Cocrasnenue XUMHUYECKUX
bopmy.

PaboTa B mapax.

Pabota y mocku.

Jatuuk

6. Cnoocrvle 3¢upeoi.
Kupol.

Crnymranve 0ObsICHEHUH yIUTETIS.
CocraBieHue XUMHUYECKUX
dhopmyi.

Pabora B mapax.

Pabota y mockwu.

7. Amunoxuciomer u
oenku.

Pabora c
MaTepHaJIOM.
Cnyumanue oObSICHEHUN yUnTENs.
CamocrosrenbHass  pabota ¢
y4eOHUKOM.

pa3daaTOuYHbIM

8. Amunoxuciomer u
oenku.

Crnymraave oObsICHEHUH yIUTETIS.
CocraBnenue XUMUYECKUX
bopmy.

Pabora B mapax.

Pabota y mocku.

9. Vanesoowi.

Cnyumanue oObSICHEHUN yUnTes.
CocraBieHue XUMHUYECKUX
dhopmy.

Pab6ota B mapax.

Pabota y mockwu.

10. Ilonumepvol.

Cryuranue oObsSICHCHUN YUUTEIIS.
CocraBnenue XUMUYECKHUX
bopmy.

PaboTa B mapax.

Pabora y 1ockH.

11. Obodbwarowuil ypox

Pabota B mapax.

no meme | Pabota B rpymnmax.
«Opzanuueckue Pemenue 3anau.
gewecmeay. IIpoBepka noIy4eHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJIBHOH
pabore.
12. Konmponvnas | Peuienne 3agaHuii KOHTPOJIBHOM
paboma Ne4. paboThL.
13. Ananuz | AHanu3 ommoOOoK.
KOHMPOAbHOU pabompl. | AHAIIN3 KOHTPOJIBHOW pabOTHI.
PaGora Hajg ommOkamu.
Pemrenue 3amau.
Caymianue oObsCHEHUN YUUTEIISL.
3akpennienue 1. Ilepuoouuecxuii | Pabora B mapax.
(6u) 3aKOH u | Pabora B rpynmax.
Ilepuoouueckas Pemenne 3amau.
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cucmema  xumuveckux | [IpoBepka mosy4eHHBIX 3HaHUH.
971eMEHMO8 J.H. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

seujecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccor xumuyeckux

coeduHeHull 8 ceeme

T9/4.

5. Hmoecosas Pemenne 3aJIaHUN
KOHMPOAbHAsL paboma. | KOHTPOJIBHOU pabOTHI.

6. Ananusz KoHmMpoILHOU
pabombi.

Amnanus onmooK.

AHann3 KOHTPOJIbHOM pabOTHI.
Pabora Hajg ommOkamu.

Pemenue 3agay.

Caymanue oObsICHEHUN yUUTesL.
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