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Pabouasi nporpamma

1o yueOHOMY npeamety «Xumusp» 8-9 kiaace

(c ucronp3oBaHueM HU(POBOTO U AHATIOTOBOT'0 000PYI0BAHUS IIEHTPA €CTECTBEHHOHAYYHOU U
TEXHOJIOTMUECKOW HarnpaBiieHHOCTeH 1eHTpa «Touka pocTta»)

Ha 2024-2025 y.r.

nep. Teipersb-2, 2024r.



IlosicHuTeILHAS 3amUCKA

PaGouas mporpamma mo xumuu s 8-9 kinaccoB pa3paboTaHa Ha OCHOBE (eepaibHOro
rocyJIapCTBEHHOro obOpaszoBarenbHoro cranpapra OO0, obpazoBaTenbHON mporpamMMmbl MOY
Broportsiperckas OOII u npuMepHOI TporpaMmsl 110 XUMHH

Ha o6a3e wnentpa «Touka pocra» oOecneuyuBaeTcs peaiu3anus 00pa3oBaTEIbHbBIX
MPOrpamMM €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpeOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUS H C y4ETOM
pexomennanuii denepanbHOro omeparopa ydeOHOro mpeamera «Xumus». OOpa3zoBarenbHas
IporpaMma MO3BOJISIET MHTETPUPOBATH PEATM3yEeMble MOAXO0/bl, CTPYKTYPY U COAEp)KaHHUE NpHU
opranuzanuu o0ydeHuss XuMuu B 8—9 kiaccax, BBICTPOCHHOM Ha 0ase Jt000ro u3 JOCTYIMHBIX
ydeOHOo-MeToandeckux komriekcoB (YMK). Hcmonb3oBanue obopymoBanus «Touka pocray
npu peasmzanuu ganHor Ol mo3BoJsieT co3aaTh yCloBus:

. IUIS1 pACIIMPEHUS] COJIEPAKAHUS IKOJIBHOTO XMMUYECKOI0 00pa30BaHus;

. JUISl TIOBBIIIEHMS TO3HABATEIbHONW aKTUBHOCTH OOYYarOIMXCA B €CTECTBEHHO-
Hay4HOH o0acTy;

. IS pa3BUTHUS JIMUHOCTH peOEHKa B IIpoliecce 00yueHHs: XMMUHU, €ro CIIOCOOHOCTEH,
(opMUpPOBaHUS U YJOBJIETBOPEHUS COLUAIbHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEN;

. s paboTel C ONApEHHBIMM IIKOJIBHUKAMM, OPraHU3alMM HMX pPa3BUTUS B

PAa3IMIHbIX o0acTax O6pa3OBaTeHBHOﬁ, TBOp‘IeCKOﬁ ACATCIIBHOCTH.

OO01mas xapaKTepuCcTUKA Y4eOHOr 0 nmpeaMera « XuMHsD)

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK pacIpOCTPaHUIa CBOE BIMSHUE HA BCE
00JIaCTH 4YEeJIOBEYECKOro CyIIeCTBOBAHMS, 3aJajla HOBOE BUJEHHE MHUpa, CTajda HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHEM XXH3HH OOLIECTBA: 3HAHHE XMMUHU
CIY)XUT OCHOBOH Ui (OPMHUPOBAHUS MHPOBO33PEHUS YEIOBEKA, €ro IPEACTaBICHUH O
MaTEepHaIbHOM SIUHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHEH MPEACTABICHUS O
B3aMMOIIPEBPAIICHUSIX PHEPrUd W 00 DBOJIOIUH BEUIECTB B IMPHPOJE; COBPEMEHHAs XHUMHS
HampaBjieHa Ha peIIeHHe TJI00aNbHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHUS YEIOBEYECTBA —
CHIDbEBOM, HSHEPreTMYEcKOoW, MHUIIEBOM M  3KOJOrMYeckod Oe3omacHOCTH, MpodseM
3IpaBOOXpaHEeHUs. B yClOBHAX BO3pACTAalONIIEro 3HAYECHUS XUMHUH B JKM3HHM 00IIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XUMHUYECKOro oOpa3oBaHus. B miiaHe coruamu3alid OHO
SBISICTCSL OHUM M3 YCJOBUI (OPMHPOBAaHUS HMHTEIUIEKTA JIMYHOCTH M TapMOHUYHOTO €&
pa3BuTUa. COBPEMEHHOMY 4YEJIOBEKY XMMMUYECKME 3HAHUS HEOOXOIUMBI JUIsl MpPUOOpETEHHs
OOILEKYJIFTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAHMTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI'00Opa3HOM JKM3HM OOMIECTBA, JUIS OCO3HAHHUS BAKHOCTH Pa3yMHOTO
OTHOWICHUSI K CBOEMY 3JI0POBBIO M 3AOPOBBIO JAPYTUX, K OKpYXKaloIleld MPUPOAHON cpene, Iis
I'PaMOTHOI'O MOBEEHUSI IIPU UCIOIb30BAHUU PA3IMYHBIX MATEPUATOB U XMMHUYECKUX BEIECTB B
IIOBCEIHEBHON JKM3HU XUMHUYECKOoe 0Opa3oBaHME B OCHOBHOM IIKOiE sBiIsieTcd 0a30BBIM IO
OTHOUIEHUIO K CHCTEME O0Iero XMMUYecKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM EMY
YPOBHE OHO peajH3yeT MpUCYLIHe OOmeMy XHUMHUYECKOMY O0pPa30BaHHIO KJIIOUEBBIC I[EHHOCTH,
KOTOpBIE OTPAXKatOT rOCyJapCTBEHHBIE, OOIIECTBEHHBIC U WHANBHYaJIbHBIC TOTPEOHOCTH. DTHM
OIpeNeNsAeTCsl CYIHOCTh 00Ieil cTpaTeruu o0y4yeHHs, BOCIUTAHUSA U pa3BUTHUs 00yYaroIMXcs
cpenctBamMu y4yeOHoro nmpenmera «Xumus». M3yuenuwe mpeamera: 1) cmocoOcTByer
(hOpMHUPOBAHUIO €CTECTBEHHOHAYYHON KapTHHBI MUpPA, JOCTHKCHUIO 00IIeH U (PYHKIIMOHAIBHOU
IPaMOTHOCTH, JaeT BO3MOXHOCTH JUII CaMOpa3BUTHS JIMYHOCTH. 2) BHOCHUT BKJAJ B
(dopMHpOBaHWE MBIIUIEHUS W TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB UX
CaMOCTOSITENTLHON Y4eOHOM e TEeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEOBATEIbCKIX YMEHHIA,



HEOOXOAMMBIX KaK B TOBCEIHEBHOW XHM3HU, TaK U B MPO(ECCHOHAIBHON AeITenbHOCTH; 3)
3HAKOMUT €O cHelu(UKON HayYHOIO MBILIUIEHUS, 3aKJ1a/IbIBA€T OCHOBBI LI€JIOCTHOIO B3rJIsfAa Ha
€IMHCTBO MPUPOABI U YEJIOBEKa, SBJAETCS OTBETCTBEHHBIM J3TarnoM B (opMHUpOBaHUU
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH TOIPOCTKOB; 4) cmocoOcTByeT  (HOpMHUPOBAHUIO
LIEHHOCTHOT'O OTHOIIEHMSI K €CTECTBEHHO-HAYYHBbIM 3HAHUSM, K MPUPOJE, K YETIOBEKY, BHOCUT
CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHME MOAPOCTKOB

HazpanHble HanpaBiieHUs B 00y4eHUH XUMUHU 00€CIeUnBalOTCs CEUPUKOI colepsKaHus
npeaMeTa, KOTOPbIM sBJsieTcs MeJaroruueckd aJanTHPOBaHHBIM OTpakeHHeM 0a30BOW HayKu
XMMHUH Ha ONpeAenEHHOM JTane €€ pa3Butusd. Kypc XUMHUM OCHOBHOW HIKOJIBI OPUEHTUPOBAH HA
OCBOEHHE 00YyJaIONIMMHCS OCHOB HEOPraHMYECKOH XUMUU M HEKOTOPBIX IOHITUN U CBEIEHUH 00
OTAENBHBIX 00bEKTaX opraHnueckod xuMuu. CTpyKTypa colepxaHus peamera copMupoBaHa
Ha OCHOBE CHCTEMHOIO IoAXoAa K ero uzydeHuro. CopepxkaHHe CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI OHATHI 0 XuMu4eckoi peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 MPUHIIMITY IOCJIEI0BATEIbHOIO Pa3BUTUSl 3HAHUN Ha
OCHOBE TEOPETUYECKUX IPEJCTABICHUN PA3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS Kak
OCHOBBI BCEr0 €CTECTBO3HAaHMS, YpPOBHs nepuoaudeckoro 3akoHa J[. M. MenneneeBa kak
OCHOBHOI'O 3aKOHA XMMUH, YUEHHUS O CTPOCHUU aTOMa MU XMMMUYECKOH CBSI3U, IIpeJCTaBIeHUNH 00
JJNEKTPOJIMTUYECKOM  JUCCOLMALMU  BEIIECTB B pacTBopax. TeopeTMdeckue 3HAHHUSA
paccMaTpHBAIOTCS HA OCHOBE SMITUPUYECKHU MOJTyYEHHBIX M OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCJIEIOBATENbHO OT OJHOIO YpPOBHSA K JApPYyroMmy, BBIIONHSAS (GYHKIUH OOBSCHEHHS U
IPOrHO3UPOBAHUSL CBOWCTB, CTPOEHHUS M BO3MOYKHOCTEH IPAKTUYECKOIO0 IMPUMEHEHUS U
MOJy4yeHUs] M3ydaeMbIX BellecTB Takas opraHu3alus COJAEp)KaHHsd Kypca CIHOCOOCTBYET
MIPEICTABICHUI0 XMMUYECKOM COCTaBIIONICH HAYYHOM KapTUHBI MUpA B JIOTUKE €€ CHCTEMHOMU
npupoasl. Tem caMmbiM OOecrmednBaeTcsi BO3MOXHOCTH ISt (DOPMHUPOBAHUS Y OO0YyUYaIOIIUXCS
LIEHHOCTHOI'O OTHOUICHMSI K HAyYHOMY 3HAHUIO MU METOJaM IO3HaHUs B Hayke. BaxkHo Taxxke
3aMETUTb, YTO OCBOCHHE COJIEPKAHHUS Kypca IPOUCXOAUT C MPUBJIIEUYEHUEM 3HAHUU U3 paHee
M3Y4YEHHBIX KypcoB: «OKpyxKawomuidi Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiaacey.

JlanHas obpa3oBaTesbHas MporpaMMa 00EeCreyuBaeT YCBOGHUE YUAIUMUCS BaXKHEUIINX
XMUMHUYECKUX 3aKOHOB, TEOPUH U MOHATHH; (OpMHUPYET NPEACTaBIEHHE O POJU XUMHH B
OKpY’KaloIlleM MHpE U ’KM3HU 4esoBeka . [Ipu 5ToM OCHOBHOE BHMMAaHUE YIESAETCs CYIIHOCTH
XMMHMUYECKUX pEaKIUil M MeTojaM uX ocyuiecTBiieHuss . OJHHUM M3 OCHOBHBIX IPUHILIUIIOB
IIOCTPOEHUSI MPOrPaMMBbl SIBJIIETCSl MPUHIUI JOCTYIHOCTH . ODKCIEpUMEHTAJbHbIE JaHHBIE,
MOJIYYEHHBIE€ YYAIIMMHUCS MPU BHIIOJIHEHUHM KOJIMYECTBEHHBIX OIBITOB, MMO3BOJIIOT yYalIUMCS
CaMOCTOATEJIHO JIeNaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH . Iloaxonpl, 3ajo0kKeHHbIE B
cofiepKaHUe MporpaMMbl Kypca, CO3Jal0T HEOOXOIMMBIE YCJIOBHUS AJI CHCTEMHOrO YCBOEHUS
y4yalMMHCS OCHOB HayKH, JUIsl 00€CeueHusl pa3BUBAIOIIEr0 U BOCHUTHIBAIOLIEIO BO3JENCTBUS
o0y4yeHHus Ha JMYHOCTh ydauerocs . @opmupyemble 3HaHUS JOJDKHBI CTaThb OCHOBOM CHCTEMbI
yOexX1eHUH MIKOJbHUKA, [IEHTPAIbHBIM SIIPOM €0 HayYHOI0 MUPOBO33PEHHUS .

Henu 1 0coO0eHHOCTH M3Yy4YeHUs y4eOHOr 0 mpeamera

K HampaBiieHHIO NEpBOCTENEHHON 3HAYMMOCTH MpU peasn3allud 00pa30BaTEIbHBIX
¢byHKumii npeaqmera « XuMus» TPAIUIIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHU OCHOB XUMHYECKON
HayKH KaKk 00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMSI, TPAKTUIECKOM JeATEIbHOCTH YeJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOH KYIbTYphl. 3ajada mpeaMera COCTOMT B (OPMUPOBAHHUH
CHUCTEMbl XMMHYECCKUX 3HAHUH — BaKHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX
MIOJIO’KEHUH, TOCTYIHBIX 0000IIEHNH MUPOBO33PEHUECKOI0 XapaKTepa, 3blka HayKd, 3HAaHUI O
Hay4YHBIX METOJaX M3YyYeHHs BEUIECTB M XUMHYECKHX peakiil, a Takke B (OpPMUPOBAHUU U
pa3BUTUU YMEHHH M CIOCOOOB N1E€ATEIbHOCTH, CBA3aHHBIX C IUIAHUPOBAaHUEM, HAOIIOJACHUEM U
MPOBEJCHUEM XHUMHYECKOTO DKCIEPUMEHTa, COOII0OICHHEM NpaBUI 0€30MacHOro OOpallieHus ¢
BELIECTBAMH B IIOBCEAHEBHOM *U3HU. Hapsany ¢ 3TUM 1enm u3ydeHus: IpeaMeTa B IpOrpaMMe
YTOYHEHBl U CKOPPEKTHUPOBAaHbl € YYETOM HOBBIX



IPUOPUTETOB B CHUCTEME OCHOBHOro obimero oOpazoBanusi. Cerogns B oOpa3oBaHUM 0c000
3HaYUMOW NpU3HAETCS HANPaBJIEHHOCTh OOYYEHHs Ha pPa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
(dopmupoBaHue €€ MHTEJUIEKTa U o01Iel KynbTypbl. O0ydeHHEe YMEHUIO YUYUTHCS U MPOJOJDKATh
cBO& 00pa3oBaHHE CAMOCTOSTEIBLHO CTAHOBUTCS OJHOM M3 BaKHEHIIMX (YHKIUH y4eOHBIX
MIPEIMETOB.

B cBsi3u ¢ 3TUM Ipy U3y4EHUU MpeAMeTa B OCHOBHOM LIKOJIE JIOMUHUPYIOIIEE 3HAaUeHHE
puodpen Takue e, Kak:

* (hopmupoBaHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMUHOCTH, FOTOBOM K caMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY HPHUHATHIO pEIICHUH, CHOCOOHOW alanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS yCIOBUSM JKU3HHU;

* HampaBJIEHHOCTh OOYYEHUS Ha CHCTEMAaTHYECKOe TMPHOOIIEHHE ydaluxcs K
CaMOCTOSITEIbHOW ~ TIO3HABATENbHOW  JEATENbHOCTH,  HAyYHBIM  METOAaM  IO3HaHUS,
(hopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

* obecrieueHne YCIOBHH, CHOCOOCTBYIOLIMX MPUOOPETEHHIO OOYYaAIOIIMMUCS OIbITa
Pa3sHOOOPa3HOH JesTeNbHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINH ), UMEIOIINX YHUBEPCAILHOE 3HAUCHHE [T PA3IMYHBIX BHJIOB J€ATEIHHOCTH;

* GopmupoBaHHEe yMEHHIl OOBSCHATH M OLICHHBATHh SBJIEHUS OKPY)KAIOIIEro MHpa Ha
OCHOBAHUY 3HAHWUU U OIIBITA, TIOTYYEHHBIX TPH U3YUYCHUH XHUMHUU;

* opMHUpOBaHUE y 00y4YaIOUIMXCSA 'YMAHUCTUYECKUX OTHOILIEHUH, TOHUMAaHUs LIEHHOCTH
XMUMHMYECKUX 3HAHHUU JJIs1 BBIPAOOTKH SKOJIOIMYECKH I[€I1€CO00pa3HOro IMOBEIEHUs B OBITY U
TPYAOBOH AEATEIbHOCTU B LIEJIAX COXPAaHEHHUS CBOETrO 3JI0pPOBbS U OKPY’KAIOLIEH MPUPOIHON
cpenbl;

* pa3BUTHE MOTHUBAlMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCHUTAHMIO Ha OCHOBE YCBOGHHS OOIICYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MpO(dUIIS U HAIPABJICHHOCTHU JabHEHIIIEro 00ydeHHUsl.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHe
B cucreme o6mero oOpa3oBaHus «XUMHS» TMpU3HAHA O0S3aTEIbHBIM Y4EOHBIM
MPEeIMETOM, KOTOPBIH BXOAHT B COCTaB MpeAMETHOW obnactH «EcTecTBeHHO-HayYHbIE
MpEeIMEThI». YUeOHBIM IJIAHOM Ha e€ u3y4eHne oTBeeHo 138 ydeOHbIX 4acOB — M0 2 4 B HEJIEIIO
B 8 1 9 KJ1accax COOTBETCTBEHHO.

Coneprxanue 00pa3oBaHus MO roAamM o00y4eHHs

(mpakTHyeckas 4acThb y4ebHOro colepKaHus peaMera yCUJIeHa
MaTepuallbHOTEXHUYECKOi  0a3oii  meHtpa «Touka pocray [/ [OETCKOro  TEXHOIApKa
«KBaHTOpHYM», HCIIOJIB3YEMOro JUIsl peanu3alu o0pa3oBaTENbHBIX IIPOIpaMM B paMKax
MPEToIaBaHusl XUMUH )

8 K/IACC Beseoenue

Uro m3yuaer xumus. [Ipocteie u cinoxubie BenjecTBa. CBOKWCTBA BEIMIECTB. XUMUYECKUN
aeMeHT. POpMBI CYIIECTBOBAaHUS XUMUYECKOI0 IEMEHTA. XUMUYECKHE SIBJICHUS, UX OTJIMYHE OT
¢usnyeckux sBieHUN. JlocTkeHHsT XMMHUHM M MX HpaBWIbHOE Hcnosb3oBaHue. McTopus
BO3HUKHOBEHMS M Pa3BUTHUS XUMUHU. POb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMUYECKOU
Hayku. OCHOBHBIE 3aKOHBI XUMUHU. OO1IIee 3HAKOMCTBO CO CTPYKTYPOU MEPUOINYECKON TaOIHUIIBL:
nepuoabl U rpymnnbl. Tabmumna J[.M. MenzaeneeBa Kak CIpaBOYHOE IMOCOOME IS IONTYYCHUS
CBEJIEHUH O XMMHUYECKUX deMeHTax. OO03HaueHne XUMUYECKUX 3J1eMeHTOB. [Iponcxoxaenue
Ha3BaHUM XMMHUYECKUX OJJIeMEHTOB. Tabimua MeHgeneeBa Kak CIpPaBOYHOE IOCOOME JUIs
MOJTyYEHHs CBEICHUN 0 XMMHMUYECKHX dJIeMeHTaX. Xumuueckas popmyia, uHIeKC, K03)PUIIHEHT:
3anmucl W uTeHue Qopmyn. Macca aroMoB W MoisieKyl. OTHOCHTENbHas aTOMHas Macca.
OTHOocuTeNnbHAsE MOJEKYJsIpHas Macca. PacueT mMaccoBOM A0AM XMMHUYECKOrO 3JIEMEHTa 10
(dopmyIie BemecTa.

Amomol Xumuueckux In1emMeHmos



JlokazarenbcTBa CIOXKHOCTU CTpoeHus: aTtoMoB. OmnbiThl Pesepdopma. Ilnanerapnas
MOJIEJIb CTPOEHMS aTOMOB. XapaKTepUCTUKA HYKJIOHOB. B3aMMOCBS3b MOHATHI: IPOTOH, HEUTPOH,
MaccoBoe uucio. COBpeMEHHOE ONpeeeHue MOHATUS «XUMHUYECKUU aneMeHT». M3MeHeHus,
MPOUCXOSIIUE C YUCIOM IIPOTOHOB, 3JIEKTPOHOB M HEHTPOHOB B COCTABE ATOMOB XUMHUYECKHX
3JIeMeHTOB. M30TOmbl, Kak pa3HOBHIHOCTh AaTOMOB OJHOTO 3JEMEHTA. XapaKTepHCTHUKA
351eKTPOHOB. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3J1eMEHTOB. [IoHATHE O 3aBEpLICHHOM U
HE3aBEpILEHHOM »JJIEKTPOHHBIX (PHEPreTUUYEeCKHX) YpOBHSX. PacronoxeHue 3JIEeKTPOHOB Ha
SHEPreTUYECKUX YpPOBHSIX, aTOMbl METaUIOB M HeMeTa/uioB. VOHBI MONOXKUTENbHBIE U
orpunarenbHbie. [lonsTne monHa. MoHbl, 00pa3oBaHHBIE aTOMaMH METAJJIOB U HEMETAJJIOB.
[TonsiTue 00 MOHHOHM CBSI3HM, CXeMbl 00pa30BaHUS MOHHBIX coeAuHeHHi. Cxembl 0Opa3zoBaHUs
MOJIeKYJ1. DJIEKTPOHHbIE U CTPYKTypHble (opmynbl. KoBajeHTHas monsipHas U HEMOJApHAs
xumuueckue cBasH. Cxembl obOpasoBanus Mosekyn coemunenud (HCI, H20, NHs u nmp)).
ONEeKTpOHHBIE M CTPYKTypHble (opmyiabpl. CxemMbpl 00pa30BaHUSA JBYXaTOMHBIX MOJEKYJ
BOZIOPO/A, XJIOpa, CEphl, a30Ta U ApP. DJIEKTPOHHBIE U CTPYKTypHble (hopmyisl. KpaTHocThb
xuMudeckoil cBsa3u. IloHaTue o meramummueckoil cBsi3u. EnmHas mpuponia XMMHUECKOH CBS3H.
ITonsitTue 06 arom-uoHax. IloHsTHe 00 O00OOLIECTBIEGHHBIX 3JEKTpOHAX. BelnonHeHne
yIpa)KHEHUH, TOAr0TOBKA K KOHTPOJIbHOH padore.

Ilpocmuie sewecmea

XapaKTepuCTHKa IOJOKEHUS 3JIEMEHTOB-META/NIOB U HeMmeTauioB B Ilepuonuueckoi
cucreme. CtpoeHue ux aromMoB. duznyeckue CBOWCTBA METAJUIOB U HEMETAJUIOB — IPOCTBIX
BeIeCTB. PacueT OTHOCHTENBHOM MOJIEKYJIIPHOM Macchl (IOBTOpEHKE). AJIIOTPONHS HAa IIpUMepe
osnoBa, ¢ocdopa, Kkuciaopona u yriaeposaa. KoimdecTBo BemiecTBa U €IUHUIBI €M0 U3MEPEHUS:
MOJIb, MIJLTUMOJIb, KujoMouib. [locTosiHHas ABorazapo. PacueT MoseKkyIsspHbIX Macc BEIIECTB 110
UX XUMHYECKMM QopmyliaM. MuiauMmonspHas W KWIOMOJSpHas Macchl. BreinonHeHue
YIPOKHEHUH C UCIOJIb30BAaHUEM IMOHATHI «IIOCTOSIHHAs ABOraJpo», «KOJIUYECTBO BEILIECTBAY,
«Mmacca», «MoisipHas macca». OOoOLIeHHe M 3aKpelJieHHe 3HAaHUH 10 TeMme
«KonnuecTBo BeliecTBay, penieHue SKCIEPUMEHTAIbHBIX 3a7a4. [loHaTHE 0 MOJISIpHOM 00beMe
ra3oB. HopmaneHbie ycnoBus. MUJUTUMONSPHBIA W KHJIOMOJSIPHBIH 00beM. BrimonHeHue
YIPaXXHEHUH C HCIOJIb30BAHMEM IOHATUN «MOJIPHBIA 00BEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MoJsipHas Macca». O0o01IeHre 1 3aKkpernsieHne 3HaHui Ha TeMy « MoJspHbIi 00beM
ra3oBy, peleHre SKCIepUMEHTAIBHBIX 3a1a4. O600111eHne U cucTeMaTu3anus 3HaHui. Pemienne
3aJ1a4 U yNpa>KHEHUH € MCII0JIb30BAHUEM IOHSITUN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJIIPHBINA 00BEM», «ITOCTOSHHAS ABOTaapO».

Coedunenus Xumuueckux 371eMeHmog

[TonsiTue o creneHu okucieHus. OnpenesieHUe CTENEHUW OKHCIeHHS o (opmysam
coenuHeHnil. CoctaBiieHue (GopMysn OMHAPHBIX COEJUHEHUH, O0IuMi crnocod WX Ha3BaHWM.
Oxcuppl. CocraBnenue ux Gopmyn u HazBaHui. Pacuetsl mo ¢opmynam. CoctaB M Ha3BaHUS
OCHOBaHMH, Ux Kiaccudukanusa. Pacuersl mo ¢opmynam ocHoBanuil. IlpencraBurenn: NaOH,
KOH, Ca(OH)2. Pacuetrsi mo ¢opmynam ocHoBaHuii. CoCTaB W Ha3BaHUS KHUCIOT, HX
kinaccuukanys. Pacyersl mo popmynam kucnot. [Ipencrasurenu kuciaot. Pacuets! no popmynam
kucinor. CocTas u Ha3BaHus cojieil. Pacuetsl o Gpopmyiiam codeit. [pencrasurenn cosneii: NaCl,
CaCO0g, Caz(POA4),. Pacuetsl o popmyam coueii. [IpoBepounas paboTa M0 ocHOBHBIM Kiiaccam
HEOpraHU4yecKux BemiecTB. PacueTsl o popmyaaM OCHOBHBIX KJIACCOB HEOPTaHUUECKU X BEIIECTB.
AmdoTepHble U KpHcTaJuIMueckue BemiectBa. Kpuctamnuueckue pemeTtkd. [loHsTus o
MEXMOJIEKYJIPHOM B3aUMOJEHCTBUH U MOJIEKYJISIPHOM KpPUCTAJUNIMYECKOM pemerke. CBOMCTBA
BEIIECTB C 3TUM THIOM pemerky. CBOHCTBa BEIIECTB C pPa3HbIM THIIOM KPUCTAUIMYECKUX
pEIIETOK, KX NPUHAMISKHOCTb K PasHbIM KJjlaccaM CO€IMHEHUH. B3auMocBs3bp THIIOB
KPUCTAJUIMUECKUX PELIETOK U BUAOB XUMHUUECKON CBsA3H. [IOHATHS 0 UnCcTOM BELIECTBE U CMECH,
ux omuust. [IpuMepsl KUAKUX U ra3000pa3Hbix cmeceil. CriocoOwl pazaeneHus cmeceid. [TlonsTrs
0 JI0JM KOMIIOHEHTa cMecH. BbruncieHne ee B cMecu M pacdeT Macchl WM 00beMa BEIecTBa B
CMecH 0 ero foie. Pemenne 3ai1ay u ynpaxHeHU Ha pacyeT 1011 (MaccoBOM MU



00BbEMHOI) M HaxOXJAeHHEe Macchl (00beMa) KOMIIOHEHTa cMecH. BbInmosHeHue yrnpakHeHUH U
peleHue 3aaau.

H3zmenenusn, npoucxooaujue ¢ ewjecmeamu

CrnocoObl OYMCTKHM BEIIECTB, OCHOBAaHHBbIE Ha MX (HU3MUECKUX CcBoWcTBax. OuucTka
NUTbEBOM BOABI, meperoHka Hedru. IloHATHE O XUMHUECKUX SBIECHHUSAX, HUX OTIMYUE OT
¢uznueckux. IlpusHaku M yciaoBHS NMPOTEKaHHUS XUMHUYECKHUX peakuuid. Peaknus ropenus.
KonnuectBeHHast cTOpoHa XMMHUYECKHX pEaKIUil B CBETe ydeHUs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi Macchl BemecTB. Porps M.B. JlomonocoBa u /. /lanbToHa B
OTKPBITUM M YTBEP)KIEHUM 3aKOHA COXpPAHEHMsI Macchl BewecTB. IloHATHE O XMMHUYECKOM
YPaBHEHUH KaK 00 YCIOBHOH 3alMCH XUMHYECKOH peaklnu C MOMOUIbI0 XUMHUECKHX (HOPMYIL.
3HaueHue MHIAEKCOB M Ko3(ppuuueHToB. CocTaBieHHE YPaBHEHUH XUMHYECKHX pPEAKIIMM.
Pemenne 3amad Ha HaxoXJEGHHE KOJMYECTBA, MACChl WM OO0beMa MPOAYKTa pPEaKIHH MO
KOJIMYECTBY, Macce MM 00beMy MCXOIHOIO BellecTBa. Te ke pacdeTsl, HO C UCHOJIb30BaHHEM
MOHSATUS «IOJs» (MCXOTHOE BEIIECTBO JAaHO B BHUJAE PACTBOpA 3a/JaHHOM KOHLIEHTPAMHM WU
COIEPXKUT OIPENEICHHYIO JIOJII0 puMeceit). Penenne skcrepuMeHTalbHbIX 3a/1a4, 3aKperieHue
3HaHUN N0 TeMe «XuUMHuYecKue ypaBHEHUs». CyIIHOCTh peaklUil pa3noKeHHs U COCTAaBIIEHUE
YPaBHEHMI peakluil, NMpOACJaHHbIX ydyuTeneM. IloHATHE O CKOPOCTM XUMHYECKUX PEaKIHil.
Karanu3zaTtopsl, hepMenTsl. CyIHOCTh peakiuii coennHenns. CocTaBiieHNe ypaBHEHUH peakluid,
npozenaHHblx yuuteneM. CyIIHOCTh peakuui 3amenieHus. CocraBiieHME YpPaBHEHUN pEaKLUi,
IIPOJIEJIaHHBIX YYUTENEM. Pl akTUBHOCTH METAJIIOB, €r0 UCI0JIb30BAHUE I IPOTHO3MPOBAHUS
BO3MOKHOCTH MPOTEKAHUS peakuuil MexAy MeTalslaMd M pacTBopaMH KHCJIOT. Peakuuu
BBITECHEHUS OJIHUX METAJUIOB U3 paCTBOPOB UX cosiel ApyruMu MetauiaMu. CyIHOCTb peakuuit
ooMena. CocTaBiieHHE ypaBHEHUI PeakIuid, MPOAEIaHHbIX yuyuTeaeM. Peakiiuu HelTpanu3auu.
VYciloBUS TeUEHHs peaklMii MEeXAy pacTBOpaMH KHCJIOT, MIeIo4Yeld U cojied Jo KOHIA. THIibl
XMMHMUYECKUX PpEaKUMi (II0 NPU3HAKY «UYUCIO M COCTaB HCXOAHBIX BEUIECTB M IPOJYKTOB
peakiuu») Ha MpUMeEpe CBOKMCTB BOAbI. Peakuus pa3iokeHUss — 3JIEKTpoM3 BOAbI. Peakunu
COCIMHEHHSI — B3aMMOJIEHCTBHE BOJBl C OKCHUAAMH METAUIOB M HemeTrauioB. [loHsTtne
«TUAPOKCUIB. Peaknuu 3aMelleHuss — B3aWMOJIEWCTBHE BOJIbI C  IIEJIOYHBIMH U
IIeIOYHO3EMENIbHBIME  MeTa/ulaMu. Peakiun oOMmeHa (Ha mnpuMepe THIpoiM3a cyibdara
AMIOMHUHMS U KapOuaa kanplus). Pemenne 3agau u ynpaxkaenuid. [ToaroToBka K KOHTPOIHHON
paborTe.

Ilpocmeiimue onepayuu ¢ eewjecmeamu (XumuuecKuilt RPAKMUKYM)

[TpaBua TeXHUKU 6€30MaCHOCTH MPH 0OpalIeHuu ¢ J1a00paTOpHBIM 000PYIOBaHUEM, MPU
pabote B KabWHETe XUMHH. 3HAKOMCTBO C JabopaTopHbIM oOopynoBaHueMm. dusznueckue u
XMMHMYECKUE peakluu MpU ropeHuH cBeud. KadecTBeHHBINH cocraB mouBbl. Cpenga MOYBEHHOTO
pactBopa. AHaim3 Bozsl. [IpodpaunHocTs Boxbl. IIpU3HakM XMMHYECKUX pEaKLMil: BBIACICHHE
rasa, BbIlaJICHUE 0CaJKa, U3MEHEHUe 11BeTa BeuecTB. KauecTtBeHHble peakuuu. [Ipurorosienue
pacTBOpa caxapa ¥ pacder ero MacCoBOM JI0JIM B PacTBOPE.

Pacmeopenue.  Pacmeopwvi.  Peakyuu  uonnozo  oomena.  OKucaumenvHo-
60ccmanosumenbHbvle peaKyuu

PactBopel. dusnueckass U XUMHUYECKass TEOpUS DPACTBOPOB. TENJIOBBIE SBJIECHUSA INpU
pacTBOpeHMM. ['MapaTsl M KpHUCTAJUIOTMApPAThI, KpUCTaUIM3aluMoHHass Boja. HacelieHHEIE,
HEHACBIIICHHBIE, IEPECHIIIEHHBIE PACTBOPBL. XOpOLIO PACTBOPUMBIE, MaJIOpPACTBOPUMBIE U
MIPAKTUYECKN HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTEI U HEIJIEKTPOIUTHI. DIIEKTPOIUTHY ECKast
JUCCOLMANMA M accouuanus. MexaHu3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIM THUIIOM CBS3U.
CreneHb 3J1EKTPOIUTUY €CKOM Arcconuanui. CHUIIbHbBIE U Cl1a0ble 3JIEKTPOIUTHI. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. MeXaHu3M JUCCOLMAllMK BEIIECTB C Pa3JIMYHBIM TUNOM CBsi3u. CTeneHb
AIIEKTPOIUTHUECKON uccormani. CuiibHbIe U cialble 351eKTposnuThl. oHbl. CBOICTBa HOHOB.
Knaccudukaius HOHOB 10 cocTaBy (TPOCTHIE U CIIOXKHBIE), MO 3apsay (KaTHOHBI M aHUOHBI), 11O
HAJIMYMIO BOJHOW O0OJIOUKH (TMAPOTHPOBAHME W HETUAPOTHpOBaHHE). OCHOBHBIC MOJOXKECHHUS
TO/M. Peakuuu B BOIHBIX pacTBOpax 3JIEKTPOJIUTOB. HeobpaTumbie W oOpaTUMBbIe peEakIUu.
MornekynspHoe M HMOHHOE YypaBHeHUE peakiuil. Peakunn w#oHHOro ooOmena. Peakuun
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HelTpanuzanuu. Kucnorsl. Ux knaccuukanus no pa3anuHbiM npu3Hakam. OnpeneneHne KUCIoT
KaK 3JIEKTPOJIMTOB, UX Aucconuanusd. B3aumonelcTBue KUCIOT ¢ METa/UIAMH, yCIOBUS T€YEHUS
9TUX pEaKIUH. DIEKTPOXUMHUYECKHUM PsiJi HANPSKEHHUs MeTauloB. B3anmMoneincTtBue KUCIOT C
OKCUJAMH METAJUZIOB U OCHOBaHUsSMHU. Peaknuu HeWTpanuzanuu. B3aumopelcTBUE KHUCIOT C
COJIIMU. 3allUCh YPAaBHEHHH peakiuil (MOJEKYJSIPHBIX U MOHHBIX) C MCIIOJIb30BAaHUEM TaOJIUILIbI
pactBopumMocTu. OnpeneseHrne OCHOBaHUH KakK AJIEKTPOIUTOB, UX auccounanus. Knaccupukanus
OCHOBAHWII 110 pa3IMIHBIM MTPU3HAaKaM. B3anmoielicTBre OCHOBaHUM ¢ KHUCIOTaMH (TOBTOPEHHUE).
BsaumogeiictBue menoueit ¢ comsimu (pabora ¢ TabnMuel pacTBOPUMOCTH) M OKCHAAMHU
HeMeTaJU10B. PasnojkeHue HepacTBOPUMBIX OCHOBaHUU. COCTaB OKCHIOB, MX KJacCH(HUKAIUS.
CBolicTBa KHCIOTHBIX M OCHOBHBIX OKCHUJOB. OmnpeneineHue cojell Kak 3JIEKTPOIUTOB, UX
nuccounanus. Knaccudukamus coneit. B3aumoneiictBue cosieif ¢ MmetamiaMu, 0COOEHHOCTH 3THX
peakuuMii W B3aUMOJEHCTBHUE coJjied ¢ comsimMu (pabora ¢ TaOnued pacTBOPUMOCTH).
B3aumopeiicTBue coneli ¢ KHCIOTaMH U 1miejodyaMu (moBTopeHue). [IoHsATHE O TeHEeTHYeCcKOi
CBSI3M M TEHETHYECKUX PsiIaX METAJUIOB M HEMETAJJIOB. PazmuHble MpU3HAKK Kiacch(DUKaIuu
XUMHUYECKUX peakiuil. OnpeneneHue cTerneHeil OKUCIeHHs 3JIEMEHTOB, 00pa3yloIInX BEIlecTBa
pasznuuHbiX kjaccoB. Peakuuu OBP. IlonaTtue 06 okuciuTene 1 BOCCTAHOBUTENE, OKUCICHUU U
BOCCTAHOBJIEHUHU. PellleHne pacueTHbIX 3aJad MO YPABHEHMSAM, XapaKTEPU3YIOLIUM CBOWMCTBA
OCHOBHBIX KJIACCOB COECMHEHH, U BBIIIOJIHEHNE OCHOBHBIX KJIACCOB COCAMHEHUMN ATOrO IJaHa Ha
TeHEeTUYECKYIO CBs3b. [l0AroTOBKAa K KOHTPOJIBHOM pabore. MIToroBas KOHTpoipHas pabora.

9 KJIACC

Obuwan xapaxkmepucmuka xumuueckux snemenmos (4 u).

CrpoeHue aToma, XxapakTep IPOCTOro BEIlIECTBA; CPABHEHUE CBOMCTB MPOCTOIO BEIIECTBA
CO CBOIMCTBaMH NPOCTHIX BEIIECTB, O0OPA30BAaHHBIX COCEAHMMH [0 TEPUOAY W MOATrPYIIE
2JIEMEHTAMM; COCTaB U XapaKTep BBICIIEr0 OKCUAA, TUAPOKCH/IA; COCTAB JIETY4€ero BOAOPOIHOIO
coenuHeHus (i Hemetaia). CpoiicTBa anekTpoiauToB B cere TOJ. I'eHetnueckue psiibl
MeTayiia U Hemertaiuia. CamocrosiTenbHas paboTa € ydallMMUCS. 3akperieHue MaTepuaa.
[TonsiTe 0 mepeXxoaHbIX dIeMeHTax. AM(OTEepHOCT. [ eHeTHY ecKuii psJT MepeXOqHOT0 dIIEMEHTA.
[lepunonnueckuii 3akoH u [lepuonuueckas cucrema, crpoenue aroma. 3uauenue [13 u TIC.

Memannwt (14 u)

XapaKkTepucTuKa TOJOKEHUSI JIIEMEHTOB-MeTaioB B [lepuommueckoil cucreme.

CrpoeHne aToMOB MeETauIOB. MeTajuIMueckue KpUCTAUIMYECKHe pemeTku. Merannmdeckas
XMUMHYECKas CBS3b. XapaKTEPUCTUKA OOLIMX XMMHUYECKHX CBOWCTB METAJJIOB Ha OCHOBAHUHU UX
MOJIO’KEHUS B AJIEKTPOXUMHUYECKOM DAY HAIPSKEHUI B CBETE MPEICTaBICHHH 00 OKUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX peakuusx. CaMopoAHbIE€ METAJUIBI U OCHOBHBIE COEIUHEHHUS METajIOB B
npupoze. Baxueinmme pynsl. [IoHsTHE O METAITYpPIUM U €€ PAa3HOBUHOCTSX: IUPO-
, TUApO-, anekTpomeramtypruu. Kopposust metannos. CrocoObl 3alIMThl METAJIOB OT KOPPO3HH.
OcobenHoctd (U3MYECKUX W XUMHYECKUX CBOMCTB IIEJNIOYHBIX MeETauioB. BakHelmme
COCAMHEHMsS WIENOYHBIX METaJUIOB: IIEeJIOYH, COJM; HMX CBOWCTBAa M mNpuMmeHenue. OOmas
XapaKTepUCTUKAa METAJUIOB BTOPOM TIPYNIbl I'JIaBHOW MOATPYMIBI, OCHOBHBIE (U3UYECKUE U
XUMHYECKUE CBOMCTBA LIECTOYHO3EMENBbHBIX MeTauioB. Baxnelmue coenunenus Ca u Mg, ux
npuMeHeHue. Poib kampiius U MarHusi B KUBBIX opranu3Max. CTpoenune atoMa, pU3NYECKUE U
xuMu4eckue cBoictBa. [Ipumenenue amomunus. CoeAMHEHHS AaTIOMHUHHS — OKCHIBI U
TUAPOKCHIIBL, UX aM(OTEpHOCTh. BaxxHelimume cou amroMUHUS. 3aKpenjeHne U CUCTEeMaTH3aIlHs
3HAHUM MO TJIaBe MEPBOM: O0Ias XapaKTepUCTHKA METAJJIOB, XMMUUYECKHE CBOWCTBA METAJLJIOB.
Pemenne »skcrnepuMeHTalbHBIX 3ajJady, pelleHue ypaBHeHud. CTpoeHue arToma Kelesa.
dusnueckre U xumMuueckue coiictBa. [Ipumenenue xene3a. Coenunenus xenesa |l u xenesa
I1l. Tenetnueckue psapl. KauecTBeHHBIE peaKlIMKM HAa HOHBI JKeJie3a.

Ceoiicmea memannioe u ux coeOuHeHuil (XUMuU4eCKuil NpaKmuxKym)(3 u).



Pemenue nenouyek XMMUYeCKUX MpeBpalieHul 1o BapuantaM. [loBTopeHne Ha MpaKTHKe
XUMHYECKUX CBOWCTB METAJUIOB. 3aKPEIUICHWE 3HAHUU [0 PACHO3HABAHMIO M IOJIYYEHHIO
BEILECTB, 3aKPETVICHUE 3HAHUI 110 XUMUYECKUM CBOMCTBAM BEILECTB.

Hememannwt (26 u)

[Tonoxxenue HemeTaiioB B Ilepuonnueckoii cucreme, 0COOCHHOCTH CTPOSHUS KX aTOMOB.
Paner D0. Kpucrammueckoe cTpoeHME HEMETAIUIOB — MPOCTBIX BellecTs. Ayutorponusd. O30H.
CocraB Bo3nyxa. Pusmyeckue cBoiicTBa HeMeTasioB. OTHOCHUTENBHOCTH MOHSTHI
«META» U «HEMETAI». XUMUYECKHE CBOMCTBA HeMeTaioB. OKHCINTEIbHBIE CBOWCTBA!
B3aMMOJICUCTBHE C MeETaJUIaMH, BOAOPOJIOM, MEHEE >JIEKTPOOTPUIATEIbHBIMU MeETaJIaMH,
HEKOTOPBIMU CIIOKHBIMU BelllecTBaMH. BoccTaHOBHUTENIbHBIE CBOWCTBA HEMETAILJIOB B PEAKLIMIX C
KHCIOPOJOM, CIOXHBIMU BELIECTBAMM-OKUCIUTENAMU. MaKpOaJIEMEHTBl U MHUKPOIJIEMEHTHI.
Ponbp MUKpO37IEMEHTOB B KU3HEAEATEIbHOCTH PACTEHMI, )KUBOTHBIX U yejoBeka. Opranndeckue
BellecTBa: Oenku, XKHUpbl, yrieBonbl. Pepmentsl. Burtamunel. ['opmonsl. Ilonoxenue B
[Tepuoguueckoii cucreme JI. . Mengeneea. CtpoeHue atomMa U MOJIEKYIbl. PU3HUECKUE U
XMMHMUYECKHE CBOWCTBAa BOJOpPOJA, €ro IMolydeHHe M InpuMmeHeHue. OOmas XapakTepHUCTUKA
rajioreHoB. CTpoeHue aTOMOB IaJIOr €HOB, CTENIEHU UX OKUcIeHUs. CTpOeHH e MOJIEKYJI rajlor €HOB.
I"anorens! — npocTeie BelecTBa. 3aKOHOMEPHOCTH B U3MEHEHUN MX XUMHUYECKUX U (QU3NYECKUX
CBOMCTB B 3aBUCHMOCTH OT YBEJIUYEHHMS MOPSIKOBOTO HOMEPA XUMHUECKOro 3yeMeHTa. KpaTkue
CBEIIeHUs O XJIope, Opome, noze, prope. [lomyduenue xmopoBogopoa. XIopoBOIOPO B IPUPOJE.
XJ0pOBOOPOJ M COJISIHAs KHUCJIOTA. XJOPHUAbI, UX INPUMEHEHHE B HApOJHOM XO3SMCTBE.
[Tosydenue rajmoreHoB METOJAOM JJIEKTPOJIM3a. bHONIOrM4eckoe 3Ha4y€HHE TAJOI€HOB M HX
coenquHeHni. [Ipumenenne ramorenos. CTpoeHue aToma KUCIOpOAa. AJUIOTPOINHS KHCIOPOJA.
XapakTepucTHKa XMMHUYECKHUX CBOMCTB KHcIopoa B cBeTe npeactasienuit 06 OBP. [Ipumenenue
kucimopona. Ctpoenue aroma cepbl. Asutorponus. dusndyeckue cBoWCTBAa pOMOWYECKOW CEpBI.
XapakTepucTHKa XMMHUYECKUX CBOWMCTB cepbl B cBere mpencraBienuii 00 OBP. Baxuelimme
COCAMHEHHS CEPhl: CEPOBOAOPOJ, CYIb(UIBI, OKCHUABI, CEPHUCTAS] KHUCIOTA, CYJIb(QUTHI; HX
CBOMCTBA, IOJlydyeHUE U TpUuMeHeHue. Pa30aBiieHHas U KOHIICHTPUPOBAaHHAs CEpHas KHUCIIOTa, ee
CBOICTBA, ITOyYEHUE U IPUMEHEHNE. Peakiinu B3auMoiecTBUS ¢ CepHOM Kucnotoil. CtpoeHue
aToMoB a3zora. CTpoeHre MOJIeKyJIbl a30Ta. PU3NUYECKNE U XMMUYECKUE CBOWCTBA a30Ta B CBETE
npencrasiennii 00 OBP. Crpoenne Moinekynsl ammuaka. dusnueckne CBOKMCTBa, MONydeHUE,
cobmpaHue, paclio3HaBaHUE aMMHaKa. XHMHUECKHE CBOMCTBA aMMHAKa: BOCCTAHOBUTEIHHBIC U
oOpa3zoBaHHe MOHA aMMOHUS IO JJOHOPHO-AaKLIENTOPHOMY MexaHu3My. ColM aMMOHUS: COCTaB,
nonyuyeHue, puznueckue U Xxumuueckue cpoiicta. Ilpencrasurenu. [Ipumenenue B HapOAHOM
xo3sicTBe. OKcHubl a3oTa. A30THAsi KACIIOTA, €€ CBOMCTBA U IpuMeHeHue. HuTpaTsl, cenuTpsl.
Crpoenue atoma. Aitorponus. CpaBHEHHE CBOWCTB M TPUMEHEHHUE KpacHOro u 6emnoro gocdopa.
Xumuueckue cporictBa Qocdopa. Oxcun dochopa (V) u opropocopnas kucnora. Conu
oprodocdopnoit kucinorel. Pochop B mpupone. @ocdopusie ymnobdpenusi. CTpoeHue aroma
yriaepoja. AuoTponus, cBoiicTBa Moaupukauuil — anmasza u rpadura. VX mpumeHeHue.
AMOp(hHBII yrIepoa U ero copra: KOKC, caxa, APEBECHbIH yrojib. AICOpOLMs U ee MPaKTHIecKoe
3HaueHHe. XUMHYEeCKUe cBoiicTtBa yriepoaa. OKcuabl yriepoaa, UX CBOMCTBA, MOJIy4€HUE U
npuMmeHeHne. CTpoeHnEe MOJIEKYJI OKCUJOB yriepoaa. YrojbHas KMCIOTa U ee coiu. Baxueimme
KapOOHATHI: KaJbLIUT, COAA, OTALl — X 3HAUEHUE U IpuMeHeHue. Pacno3HaBanne kapOOHATOB.
[Tepexon kap6oHaToB B TuapokapOoHaThl M 00paTtHO. CTpoeHue atoma. CpaBHEHHE €r0 CBONCTB
CO cBOWCTBaMHM artoma yriepoaa. Kpucramimueckuii KpeMHHI, CpaBHEHHE €ro CBOWCTB C
yraeponom. Ilpuponnbie coenuHeHus KpemHusi: SiOp, CHIMKATBI U ATIOMOCHJIMKATHL.
Pa3znoBupHocTy crekna, ero mnpoucxoxiaeHue. Ilomydyenwe 1emeHTta. IIpousBoacTtBo u
NpUMEHEeHue creksa, ¢apdopa, 1eMeHTa. 3aKkperieHne M CHUCTeMaTHU3alus 3HaHUU 10 TeMe:
CTPOEHME aTOMOB HEMETAJIJIOB, KOBAJICHTHAs HENOJsIpHAas XuUMUYecKas CBsA3b. PemreHune
SKCHEPUMEHTATIbHBIX 3aJad U YypaBHeHMH peakiuil. IlonroroBka K KOHTpOJILHOM paboTe.
3akpenjieHne W CHCTeMaTH3alus 3HAaHWM 1O TeMe: XUMHUYecKHne W (U3MYecKue CBOHCTBA
HEMETAJUIOB,  XMMHUYECKME  peaKIuu, KOBaJeHTHas  TMOJspHas  CBsA3b.  PelneHue



9KCHEPUMEHTAIbHBIX 3aJa4y U ypaBHeHMH. IlonroroBka k KoHTpoJsibHOW pabote. Pabora Han
omrOKaMH.

Cesoiicmea nememannios u ux coeounenui (3 u).

Pemenne skcrnepuMmenTalbHbiX 3a7ad 1no teme «lloarpymma kucinopoga». Pelienue
JKCIIEpUMEHTaJbHBIX 3a/1au 1o teme «lloarpynna azora u yriepona». 3akperjieHue 3HaHUM 10
ITOJIYYEHHIO ¥ PACIIO3HABAHUIO T'a30B.

Op:zanuueckue eewecmea (12 u)

BemectBa opranuueckue W Heopranudeckue. [IpudmHbl MHOrooOpa3usi OpraHU4YecKHX
coelMHEHU. BalleHTHOCTh. XMMUUECKOE CTPOEHUE OPraHUYECKUX COCIMHEHUNW. MOJIEKyIIsIpHbIE
U CTPYKTypHBIE (POPMYIIBI OPraHMYECKUX COCAMHEHHA. ['OMOIOrndecKuil psi mpeaenbHbIX Y/B.
Papukanel. M3omepsl u n3omepusd. Pusnueckue U XUMHUYECKHE CBOMCTBA. MeTaH M 3TaH:
cTpoeHue MoJsekyls. ['opeHne MeTtana u 3TaHa. [IpuMmeHeHne metaHa. XHMHYECKOE CTPOCHHUE
MOJIEKYJIbI 3TUjeHa. JIBoMHas cBsA3b. B3aumopeictBue stuiieHa ¢ Bopou. I[lommmepusanus
stwiieHa. [lomuatunen m ero 3Hauenuwe. [loHsTHE O MpenenbHBIX ONHOATOMHBIX CHUPTax Ha
IIpUMEpe METAHOJIA U ATaHOJA. TpexaToMHBIN cupT rimuepuH. OKucIeHre 3TUIIOBOTO CIIUPTA B
yKcycHbIl anbaeru. [Tonstue o6 anpaeruaax. OkuciaeHue anpaeruia B Kuciaoty. OTHOOCHOBHbIE
HenpezelbHble KapOOHOBBIE KUCIOTHI Ha IpUMeEpe YKCycHoW kucinoTel. Ee cBoiictBa u
npuMeHenne. CTeaprHHOBasi KHCIOTa KaK MPEACTaBUTEIb )KUPHBIX KapOOHOBBIX KHCIOT. Peakuus
srepuukanuu. Ilonstue o cnoxsabix 3¢upax. Ilonarue o6 amuHOKHCTOTax. Peakiuu
NOJUKOHJeHcanu. benku, ux crpoeHue u Ouonoruyeckas poib. llenTuaHas cBA3b U
nonunentuel. IlepBuunas crpykrypa OenkoB. buonormueckue Qynkuun 6enxon. CBoiicTBa
0€nKOB M KauecTBEHHbIE peakuuu Ha Oenxu. [lonstue o6 yrineBomax. I'moko3a. Ee cBoiicTBa u
3Hauenue. Kpaxman u nemmonoza. Ux Ouonoruueckas ponb. Ilomumepsl npupoaHsie u
cUHTeTHueckue. Peaknuu nonuMmepusalud U NOJIMKOHAeHcanuu. IlmacTtmaccsl W BOJIOKHA.
3akperieHre U cucreMaTu3anus 3HaHui. Pelienne skcnepruMeHTalbHbIX 3a/a4.

3akpennenue (6u)

OO6o0uenne, 3aKperyieHue M cHUcTeMaTu3allus 3HAaHMW MO Kypcy XUMHUU 9 Kiacca.
[ToBropenne mnpoiinenHsix Tem: I[lepmonnueckuit 3akoH n Ilepmoamueckas cucrema, BHIbBI
XUMHYECKUX CBSI3€M M TUIBI KPUCTAJUIMYECKUX PELIETOK, TUIBl XMMUYECKUX PEAKLIMM, KJIACChI
XUMHYECKUX COCIMHEHUN. Pelienne skcnepuMeHTalbHbIX 3aa4, PEIICHUE YPAaBHEHUN PEaKIUid.

Meoswcnpeomemmunie ceazu

Peanu3anusi MeXNpeAMETHBIX CBs3ed MNpuU HM3ydeHUHM XuMuu B 8 W 9 Kiacce
OCYIIECTBJISCTCS Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX IMOHATHH, TaK H
MOHSITUH, SIBJISTFOIIUXCS CHCTEMHBIMU JIJISL OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOrO UK
OO0mume ecTeCTBEHHO-HAYYHBIE TMOHSITHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHS, aHAJM3,
CHHTE3, KJaccH(HKAIs, TEpUuOAUYHOCTh, HAOIIOACHNE, OSKCIIEPUMEHT, MOJEIHPOBAHHE,
U3MepeHue, MOJIeITb, IBJICHUE, TAPHUKOBBIN 2P (HEKT, TeXHOJIOTHs, MaTepranbl Ou3uka: matepus,
aTOM, 3JICKTPOH, IPOTOH, HEHTPOH, MOH, U30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPHUIYCCKU I
3apsia, MPOBOJHHMKH, TOJYINPOBOIHUKH, AMAJEKTPUKU, (OTOIIEMEHT, WHIUKATOP, BEILIECTBO,
TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTb, KPUCTAIITHNIESCKAS
pemérka, criaaBel, (GU3HUECKUE BEIMINHBI, SAMHUIBI H3MEPECHUS, KOCMUYECKOE MPOCTPAHCTBO,
mnaHetsl, 3BE3abl, Comune. buonmorus: ¢ortocuHTe3, nwbixanue, Ouochepa, sKOocHCTEMA,
MUHEpaJbHBIC YI0OPEHUS, MHKPOIJIEMEHTBI, MaKpO3JEMEHTHI, IUTATEIbHBIC BEIIECTBA
I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIbI, MOJE3HBIE HCKOIAeMbIC,
TOILIMBO, BOJHBIC PECYPCHI.

Ilnanupyembie pe3yJbTaThl 0OCBOCHHUA YU4EOHOI 0 IpeaMera

JIuunocmuvte  pesyavmamol  OOyyarOwjuiicas  ROAYYUM — 6OZMONCHOCHL 01
gopmupoeanusa credyrowjux ruunocmuvix YY/1:



M OIIpCACICHUEC MOTUBALIUKU U3YUCHUA yqe6H0r0 MaTepualia,

. OLICHWBAaHUE yCBAaMBAEMOro y4eOHOro MaTepHuayia, UCXOJs W3 COLUAIBHBIX U
JIMYHOCTHBIX I[EHHOCTEM

. MOBBIIIEHUE CBOETO O0OPa30BATEILHOTO YPOBHS M YPOBHS T'OTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPUUYECKHX COOBITUH, CBA3aHHBIX C PA3BUTHEM XUMHH M 00IIIECTBA;

. 3HAHUE MPABUJI TOBEJICHHS B YPE3BbIUAMHBIX CUTYAIUSX;

. OILICHWBAHUE COIMATBLHON 3HAYMMOCTH PO ECCUii, CBI3aHHBIX C XUMHUCH;

. BIIQJICHUE TIpaBWJIaMU 0€30MacHOr0 OOpalieHUs] ¢ XUMHYECKUMHU BEIIECTBAMH U

000pyZI0BaHUEM, TIPOSIBJICHUE SKOJIOTUYECKON KYIbTYPHI .
Memanpeomemnmnule pe3yiomamot

PeryastuBHbIC

Obyuarowuticss NOIYYUM 803MOHNCHOCb OJisl POPMUPOBAHUA CLEOVIOWUX DecYIAMUBHBIX
YVII:

. [eNernoyaranie,  BKIIOYas IMOCTAaHOBKY HOBBIX  IIeJied, TmpeoOpazoBaHue
MPAKTHYECKOM 3a/]a4¥ B ITO3HABATEILHYIO, CAMOCTOSI TEJIbHBIA aHATH3 YCIIOBUN JIOCTHKECHUS [1EJTH
Ha OCHOBE Y4€Ta BBIICTICHHBIX YIHTEJIEM OPHEHTHUPOB JCHCTBYS B HOBOM Y4e€OHOM MaTepuaie;

. TUTAHUPOBAHNUE ITYTU JTOCTHKCHHS IIeTICH;

. yCTaHABJICHHE IIEJIEBBIX MPUOPUTETOB, BbIAENCHHE albTEPHATUBHBIX CIIOCOOOB
JOCTIDKEHUS 11eu U BbIOOp Haubonee 3¢ dexkTuBHOrO cmocoda; * ymeHue CaMOCTOSITEIILHO
KOHTPOJIMPOBATH CBOE BPEMS H YIIPABJISTh UM; * YMEHHUE IPUHUMATh PEIICHHS B MPOOJIEMHON
CHUTYaIIlWH,

. MMOCTAHOBKA Yy4YEOHBIX 3aJa4, COCTaBJICHUE IUTAHA H I10CJEAOBATEIbHOCTH
e CTBHM;

. opranu3anus pabo4yero Mecrta nmpy BBIOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

. MPOrHO3UPOBAHUE PE3YJIHTATOB O0yUYEHHUsI, OIICHUBAHHE YCBOCHHOI'0 MaTepuala,

OLIEHKa KauyecTBa M YpPOBHS MOJIy4YE€HHBIX 3HAHWMM, KOPPEKLHMs IUIaHA U criocoda AeHCTBUS MpH
HeoOxoaumocTH . [lo3HaBaTenbHbie O0y4arOnMiics MOJIYYUT BO3MOXKHOCTD AJ1 (POPMUPOBAHUS
CIeNYIOUIMX Mo3HaBaTeabHbIX Y Y /1:

. MIOUCK U BBIJIeJIeHHE HH(OpMAIIN;

. aHaJlu3 YCJIOBHM M TpeOOBaHMI 3aqauu, BHIOOP, COMOCTAaBJIEHWE U O0OOCHOBaHUE
croco0a pelieHus 3a/1auu;

. BbIOOp Hambozee 3P (PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/a4M B 3aBHCUMOCTH OT
KOHKPETHBIX yCIOBUH;

. BBIJIBUXKEHUE U 000CHOBaHHUE I'MIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

. CaMOCTOSITEJIbHOE CO3/1aHHUE aJIropuTMa JEATENbHOCTH IpU pEUIeHUU Ipodiem
TBOPYECKOI'0 U IOUCKOBOI'O XapaKTepa;

. YMEHUS XapaKTepu30BaTh BELIECTBA [10 COCTAaBY, CTPOEHHIO U CBOMCTBaM;

. OIUCBIBAHUE CBOMCTB: TBEPIBIX, )KUIKUX, Fa3000pa3HbIX BELIECTB, BBIACIECHUE X
CYLIECTBEHHbIX IPU3HAKOB;

. n300pa’keHHE COCTaBa MPOCTEUIINX BELIECTB C IOMOILBI0 XUMUYECKUX (GOPMYI U
CYIIHOCTU XUMHYECKUX PEaKLU C TOMOIIbIO XMMUYECKUX YpaBHEHUH;

. IpoBe/ieHre HaOJII0IeHNH, ONMCaHNe IPU3HAKOB U YCIOBHM TEUEHHUS XMMUYECKUX

pCaKHHﬁ, BBIITOJIHCHU € XUMHWYCCKOI'O OKCIICPUMECHTA, BBIBOJbI HA OCHOBC aHaJIM3a Ha6JIIOI[eHHI>'I 3a
OKCIICPUMCHTOM, PCHICHUC 3aJayd, IIOJIYUYCHHC XUMHYECKON I/IH(l)OpMaHI/II/I U3 Pa3InYHbIX
HCTOYHHUKOB,

. YMEHHE OPraHU30BbIBAaTh UCCIIEN0BAHNE C LENbI0 IPOBEPKH TUIIOTES;
. yYMEHHE JeNlaTh YMO3aKIIIOUeHUs (MHIyKTUBHOE U [0 AaHAJIOTHH) ¥ BBIBOABI;
. yMeHHE OOBEKTUBHO OLEHMBATh WH(POPMAIMIO O BEIIECTBAX U XMMHUYECKHX

nponeccax, KpuTHICCKU OTHOCUTBHCS K HCCB}IOHaquOﬁ I/IH(bOpMaHI/II/I.
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Kommynuxkamuensle
Obyuarowutics ~ noayuum  B03MONCHOCMb Ol (QOPMUPOBAHUS  CAEOVIOWUX
KommyHuxamugnvix YV/I:

® IMOJHOC W TOYHOC BBIPAXCHHC CBOUX MBICIIEH B COOTBETCTBHHU C 3aJadyaMu Hu
YCIIOBUAMH KOMMYHUKAIIUN;
M AICKBATHOC HCIOJB30BAHUC PCUYCBBIX CPEACTB JId Y4YaCTHd B AUCKYCCHUH U

apryMeHTaly CBOEH MO3UIINH, YMEHHUE MPEICTaBIsATh KOHKPETHOE COepKaHUE C COOOIIEHNEM
€ro B MIUCHbMEHHOM U yCTHOU (opMe, ompeesieHrne croco00B B3aMMOICHCTBUS, COTPYTHHYECTBO
B ITOMCKe U cOope nudopmanuu;

. OIpENIEJIEHUE CIOCOOOB B3aMMOJECHCTBUS, COTPYAHMUECTBO B IIOMCKE M cOope
uHpOpPMaILlMK, ydacTHe B JHalore, IUIAHUPOBaHHME OOLIMX CIIOCOOOB pabOoThI, MPOSBICHHE
YBa)KUTEJIBHOI'O OTHOIIEHUS K APYTUM ydallMCS;

. ONMCaHUE COJEP)KAaHUS BBIMOIHIEMbIX JCUCTBUH C IEJbI0 OPUEHTHUPOBKH B
MIPEIMETHON PAKTUUECKOM J1€SITEIbHOCTH;

. YMEHMsI yYUTHIBAaTh Pa3HbIE MHEHUS U CTPEMHUTBCS K KOOPAMHALMU Pa3INYHBIX
NO3ULIUH B COTPYIHUYECTBE;

. dopMynupoBaTh COOCTBEHHOE MHEHME M TO3MLHUIO, apryMeHTHpPOBaTh M
KOOpAMHUPOBAaTh €€ C IMO3ULUAMHU MApTHEPOB B COTPYAHMUYECTBE IPU BHIPAOOTKE OOLIEro
pelleHusl B COBMECTHOM €A TEIbHOCTH;

. OCYIIECTBJISATh B3aUMHBI KOHTPOJb U  OKa3blBaTb B  COTPYIHUYECTBE
HEO0OXOAMMYIO B3aUMOIIOMOIIIb;

. IUIAaHUPOBATh OOIIME CHOCOObI PabOThI; OCYLIECTBIISITH KOHTPOJIb, KOPPEKIHIO,
OLIEHKY JlelicTBUI apTHEPA, yMETh YOSXKIaTh;

. UCIOJIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPEJCTBA JIISI OTOOpakeHUsl CBOUX YYBCTB,
MBbICIIeil, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peuu (omnucaHue, OObSICHEHUE) COAepKaHHU e
COBEpIIAEMbIX JICHCTBUH, KaK B (hOpME I'POMKOH COIMAJM3UPOBAHHON peuH, Tak U B (opme
BHYTPEHHEN peuu;

. pa3BHUBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHIIMIO, MCIOJIb3ys CPEICTBA YCTHOM H
MMCbMEHHON KOMM YHUKAIIUHU U paboTe ¢ TeKCTaMU y4eOHHKa U IO OJTHUTENILHON JIMTEPaTypoi,
CIPaBOYHBIMH Ta0JMIIAMU, MPOSBIATH TOTOBHOCTh K YBAKEHUIO MHOW TOYKHM 3pEHUS IMpU
00CYXICHUH PE3yJITATOB BBITOJIHEHHONW paboTHI.

Ilpeomemmnvimu pezyiomamamu uzyyeHus npeomema «Xumusa» 6 8 Knacce A61a10mca
cneoyroujue yMeHuA:

1. B nosnasamenvnoii cghepe:

JaBaTb OHNPCACICHUA H3YUYCHHBIX MOHSTHN: BEIIECTBO (XI/IMI/I‘IGCKI/Iﬁ 3JICMCHT, aTOM, HOH,
MOJICKYJId, KPUCTAJIMYCCKAs pC€IICTKa, BEUICCTBO, IIPOCTBIC U CIIOKHBIC BCIICCTBA, XUMHUYCCKAA
(1)0pMyJ1a, OTHOCUTCIIbHAad aTOMHasA MaccCa, OTHOCUTECJIbHAA MOJICKYJIsIpHasd MaccCa, BaJICHTHOCTD,
OKCHIbI, KHUCJIOTBI, OCHOBAaHHsA, COJIH, aM(l)OTepHOCTB, HWHIUKATOD, HCpI/IOI[I/I‘IGCKI/Iﬁ 3aKOH,
nepuoanveckasd CUCTEMA, nepuoanvcckas Ta6m/1ua, N3 0TOIIHI, XUMHNYCCKas1 CBA3b,
QJICKTPOOTPHULATCIIbHOCTD, CTCIICHDb OKHCJICHH, SHCKTpOJ'II/IT); XUMHUUCCKasa pCaKus (XI/IMI/I‘leCKOC
YpaBHCHHUC, I'CHCTHNYCCKasd CBA3b, OKHCJICHHC, BOCCTaHOBJICHUC, QJICKTPOJIUTHUYCCKAs

U CCOLMAlINA, CKOpPOCTb XUMHUYECKOU peaxkuun);
* OMMUCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITEIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIOJIb3YS
TSt 3TOro €CTECTBEHHBIN (pycckuid, POJIHOI) SI3BIK u SI3BIK XUMUU,
OMMUCHIBATh M paA3IMYaTh H3YYEHHBIE KJIACChl HEOPraHWYECKUX COEAMHEHHH, MPOCThIE U
CIIO’KHBIE BEILIECTBA, XUMUYECKHE peaxkiuu;
KIacCU(UITUPOBATH H3y4YEHHbIE OOBEKTHI u SIBJICHUS;
HaOMIOAaTh JEMOHCTPUPYEMBIE W CaMOCTOSATEILHO MPOBOJUMBIE OIMBITH, XUMHYECKHE
peaxkuuu, MPOTEKAIOIINE B pupoje u B ObITY;

JACJIaTb  BbBIBOABI HW  YMO3AKJIOYCHHA U3 Ha6J'II-0)]eHPII71, HU3YUCHHBIX XHUMHWYCCKHX
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3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEHU3YUYEHHBIX BEIIECTB MO AHAJIOTHMH CO

CBOWCTBaMU U3yYEHHBIX;
CTPYKTYpPUpPOBaTh M3YUYEHHBIH MaTepuad U XUMHUYECKYI0 HH(OpMAalUIO, NOIYyYEHHYIO U3
IpyTUX HNCTOYHUKOB;
MOJIEIUPOBATh CTPOEHUE ATOMOB JJIEMEHTOB IIEPBOIO0 — TPETHETO IMEPHOJOB (B paMKax

M3YYEHHBIX TTOJIOKeHuH Teopun . Pesepdopaa), ctpoeHne mpocTedmmx MoJeKyJI.

2. B yeHHOCMHO-0OpUeHmayuoHHou cgepe:
aHAJM3UPOBATh W OILICHWBATH MOCIEACTBHS ISl OKpPY)KAIOIIeH Ccpelabl OBITOBOW U
MTPOU3BOACTBEHHOM JIEATEILHOCTH YEIOBEKA, CBSI3aHHOM ¢ TIEpepadOTKOM BEIIECTB.

3. B mpyooeoti cghepe:
- TIPOBOJIUTHh XUMHYECKHI IKCIICPUMEHT.

4. B cghepe bezonachocmu HcuzHeOesimeabHOCMu.:

- OKa3bIBaTh IIEPBYIO MOMOILb IIPU OTPABJIEHUAX, OKOraxX U JPYrUX TpaBMaX, CBSI3aHHBIX
BELIECTBAMHU U J1a0OpaTOPHBIM 000Dy OBAHUEM.

ONUCHIBATh CBOMCTBA TBEPABIX, JKUIKHUX, T[a3000pa3HbIX BELIECTB, BBIACHAS HX
CYLIECTBEHHbIE IPU3HAKH;

* XapaKTepU30BaTh BEIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATh
IPUYUHHO-CIIEICTBEHHBIE CBSI3H MEX/1Y JaHHBIMH XapaKTePUCTHKAMU BEIIECTBA;

* pacCKpbIBaTb CMBICII OCHOBHBIX XMMHMUYECKHUX TIOHATUH  «aTOM», «MOJIEKYJIay,
«XMMHMUYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAJIEHTHOCTBHY,
WCIOJBb3Ys 3HAKOBYIO CHCTEMY XUMUMU;

* U300paxkaTh COCTaB MPOCTEUIIMX BEHIECTB C IOMOIIbIO XUMUYECKUX (opMyn u
CYLIHOCTh XUMUYECKUX PEaKIUi C OMOIBI0 XMMUUECKUX YPABHEHMUIA;

* BBIYUCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BEIIECTB, a TaKKe
MacCOBYIO JIONIO XHMHUYECKOTO 3JIEMEHTa B COEIUHEHMUSX JUIsl OLIEHKH HX IPaKTUYECKOM
3HaYUMOCTH;

* CPaBHUBATh [10 COCTaBY OKCHU/bI, OCHOBAHMSI, KHCIIOTHI, COJIH;

* KJI1accu (UIIMPOBATH OKCU/IBI U OCHOBAHMS 110 CBOWCTBAM, KUCIOTHI U COJIM 11O COCTaBY;

* M10JIb30BATHCS TA0OPaTOPHBIM 000PYIOBAaHUEM M XMMHUYECKOI TOCYA0i;

* POBOJUTH HECIIOKHBIE XMMHUYECKHE OMBITHI U HAOMIOICHUS 32 U3MEHEHUSIMH CBOMCTB
BEIIECTB B IIpollecce HMX MpeBpalleHU; coOIoAaTh MpaBUiIa TEXHUKH O€30MacHOCTH MpHU
IPOBEACHUN HAOIIOEHHI U OMBITOB;

* pa3aMuyaTh OSKCIEPUMEHTAIBHO KHCIOTHI W HIENOYM, MOJIB3YSICh HMHAMKATOPaMU;
0CO3HaBaTh HEOOXOIMMOCTb COOIOEHUs Mep O€30MacHOCTU NMpH OOpAIlEHUH C KUCIOTaMU U
1IeJI09aMH.

* pacKpbIBaTh CMBICII epuoandeckoro 3akona J[. 1. Menneneesa;

* ONMCBHIBATh M XapakTepu3oBaTb TaOJM4HYIO (OpMYy NEpPUOAMYECKON CHCTEMBI
XMUMHUYECKUX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB AaTOMHBIX SE€p M pacHpeleseHHe 4YHClIa 3JIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM ATOMOB XUMHYECKHX OJJIEMEHTOB MAaJbIX TMEPUOAOB IEPHOJUIECCKON
CHCTEMBI, & TAKXKE KaJIusl U KaJbIH;

* pa3aMyaTh BHUJIBI XHMUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HEMNOJISIPHYIO M METAJUTHY €CKYIO;

* U300paxkaTh SJEKTPOHHO-WOHHBIE (HOPMYJBI BEIIECTB, 0Opa30BaHHBIX XHMHUYECKHUMHU
CBSI3SIMU Pa3HOr0 BHJIA;

* BBISIBJISITH 3aBUCHUMOCTD CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAJUINYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METaJUTHYECKUX;

* XapaKTepHU30BaTh XUMHUYECKUE 3JIEMEHTHl M HMX COCIMHEHHS Ha OCHOBE IOJIOKEHUS
3JIEMEHTOB B NIEPHUOINYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX ATOMOB;
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* XapaKTepU30BaThb HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHUE IIEPUOANUYECKOTO 3aKOHA U
MIEpPUOANYECKON cucTeMbl Xumuueckux siemeHToB J[. M. MenneneeBa; * OOBSACHATH CYTh
XMMHUYECKUX MPOLIECCOB U UX MPUHIUIHNAIBHOE OTINYUE OT PU3UUECKUX;

* Ha3bIBATh IPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIMIA;

* yCTaHaBJIMBaTh IPUHAJIEKHOCTh XMMHUYECKON pPEaKLUU K ONPEACIEHHOMY THUILY IO
OJJHOMY M3 KJaccU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIIy M COCTaBy MCXOJHBIX BEIIECTB U
MPOAYKTOB pEaKIHUU (peaklUHWH COEAMHEHHUS, PpA3JIOKEHHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIICJICHUIO HJIM TOTJIOIIEHUIO TEIJIOThl (peakUuu SK30TePMHUECKHE M 3HIOTEPMHUYECKHE);
3) IO U3MEHEHMIO CTENEeHEH OKUCIEHUS XMUMHYECKUX 3JIEeMEHTOB (pPEeaklHUH OKHUCIMTENBbHO -
BOCCTaHOBUTEIbHBIE); 4) IO 00paTUMOCTH Tpoliecca (peakiuy 0OpaTUMbIe U HEOOPAaTUMBIE);

* COCTABJIATH YPAaBHEHUS DJIEKTPOJIUTHUYECKOM JUCCOLUALMUA KHUCIOT, IIEIOYEH, COJIEH;
MOJIHBIE U COKpalIEHHbIE MOHHBIE ypaBHEHHUS peakiuii oOMeHa; ypaBHEHUS OKHUCIUTEIbHO -
BOCCTaHOBUTENIBHBIX PEAKIIHii;

* IPOTHO3MPOBATh MPOAYKTHI XUMHYECKUX PEaKIHi 1Mo (hopMyIaM/Ha3BaHUAM UCXOTHBIX
BELIECTB; ONPENEIATh HCXOAHBIE BELECTBA 110 (POpPMYJIaM/Ha3BaHUAM MPOJYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHUS peakLUii, COOTBETCTBYIOIINX I10CIE0BATENLHOCTHU («ILIEOUKE))
MIPEBPALLEHUI HEOPraHMYECKUX BEIECTB PAa3JINYHBIX KIACCOB;

* BBISBIIAITh B IPOLIECCE DKCIIEPUMEHTA NMPU3HAKU, CBUIECTEILCTBYIOLIME O MPOTEKaHUU
XUMUYECKON PEaKLNu;

* [IPUTOTOBJIIATE PACTBOPBI C OIPENEIEHHON MACCOBOM JOJIEH PaCTBOPEHHOI'O BEIIECTBA;

* OIpEENTh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH 1O HM3MEHEHUIO
OKPAaCK{ UHAMKATOPOB;

* IPOBOJUTH KaUE€CTBEHHBIE PEAKLIMY, TOATBEPKAIOIIME HATMYUE B BOAHBIX PaCTBOPax
BELIECTB OT/AEIbHBIX HOHOB

* ONpEeAeNsITh MPUHAJISKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HU3YyUEHHBIX
KJIACCOB/TPYII: METAJLJIbl 1 HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIbI BEIIECTB MO UX HAa3BaHUSIM;

* ONpeeNsITh BaJCHTHOCTb U CTENEHb OKHCICHUS JIEMEHTOB B BEILIECTBAX;

* cOCTaBJIATh (HOPMYJIBl HEOPraHMYECKHX COCAMHEHHH IO BAJCHTHOCTSM U CTEHEHSIM
OKHCJIEHHS DJIEMEHTOB, a TAK)XKE 3apgaM HOHOB, YKa3aHHBIM B TaOJIMIE PACTBOPUMOCTU KUCIIOT,
OCHOBaHUM U coJieii;

* 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHHs (PU3NYECKUX U XUMHYECKHUX CBOMCTB MPOCTHIX
BElIEeCTB (METAJIOB M HEMETAJUIOB) U MX BBICIIUX OKCHAOB, 00pPa30BAHHBIX JIEMEHTAaMH BTOPOTO
U TPEThEro Mepuo/0B;

* Ha3bIBaTh O0IIME XMMHUECKHE CBOWCTBA, XapaKTEPHBIE AJIs TPYII OKCUOB: KUCIOTHBIX,
OCHOBHBIX;

* Ha3bpIBaTh OOILIME XMMHUYECKHME CBOMCTBA, XapaKTEpHbIE [UIsl KaXKJIOro U3 KJIAcCOB
HEOPraHWYECKUX BEUIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTh  IIPUMEPBl  pEAKLUUW, IMOATBEPKAAIOLNIMX  XUMUYECKHME  CBOMCTBA
HEOPraHWYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH;

* OIpPEENITh BEIIECTBO-OKUCIUTEIb U BELIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIbHO-
BOCCTaHOBUTEIBHBIX PEAKLIHAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBINA OanaHc (A1 M3YYEHHBIX peakiuil) mo
MIPEJIOKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJIUTH JTA0OPATOPHBIE OMBITHI, TOTBEPHKAAIOLINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu uzyuyenus npeomema «Xumusa» 6 9 knacce A61a10mMc
cneoyrowue yMeHuA:

1. B nosnasamenvHoii cghepe:
JIaBaTh OMNpPENeNICHUS M3YYCHHBIX MOHSITHN: BEIIECTBO (XMMHUYECKUH 3JIEMEHT, aToM,
WOH, MOJIEKYyJa, KPUCTAJUIMYECKas peIIeTKa, BEHIECTBO, INPOCThIE M CIOKHBIC BEIIECTBA,
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XUMHUYecKas ¢popMmylia, OTHOCUTENbHAs aTOMHAas Macca, OTHOCHTENIbHAs MOJEKYJsIpHas Macca,
BAJICHTHOCTb, OKCU/IbI, KUCIIOTBI, OCHOBAHHSI, COJIA, aM(OTEPHOCTh, HMHAUKATOP, MEPUOIUYECKUI
3aKOH, NEPUOAMYECKas CHCTeMa, MepHoauYecKas TaOnWia, HW30TOMbI, XHUMHYECKas CBs3b,
ANEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHHUS, JJIEKTPOJINUT); XUMUUECKasl peaKIus (XUMHUYECKOE
YpaBHEHUE, TEHETHYECKAass  CBsI3b, OKHUCJIEHUE, BOCCTAHOBJIEHUE,  AJIEKTPOIUTHYECKAs

U CCOLalIus, CKOpPOCTb XUMUYECKOU peaxkuun);

* ONHUCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSATEIbHO MPOBEIECHHBIE IKCIIEPUMEHTHI, HCIONb3Ys
IS 3TOro €CTECTBEHHBIN (pycckuit, POIHOIN) SI3BIK 51 SI3BIK XUMUU;
ONHKCHIBAaTh M pa3IN4aTh M3y4YEHHbIE KJACChl HEOPraHMYECKUX COEIUHEHHH, MpOoCThie U
CIIO’KHBIE BEIIECTBA, XMUMHYECKUE peakiuu;
KJ1accu(puIUpoBaTh H3y4YECHHBIC OOBEKTHI u SBJICHUS;
HAOIOaTh JIEMOHCTPUPYEMBbIE U CaMOCTOSITEIbHO TMPOBOAUMBIE OIBITH, XUMHUYECKHE
peaxkuuu, IPOTEKAIOIINe B npupoze U B ObITY;

JACJIaTb  BBIBOJbI W YMO3AKIIOYCHHA U3 Ha6J'IIOI[eHPII7[, HN3YUYCHHBIX  XUMHYCCKUX
3aKOHOMepHOCTeI>’I, IIPOIrHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCHICCTB 110 aHAJOIMHU CO

CBOMCTBAMH U3Y4YEHHBIX;
CTPYKTYpUpPOBaTh H3Y4YEHHBIH MaTepual M XUMHUYECKYI0 HH(GOPMALUIO, MOJIYYEHHYIO W3
ApyTHUX HCTOYHUKOB;
MOJIEIUPOBAaTh CTPOCHHE ATOMOB 3JEMEHTOB IEPBOr0 — TPETHEro MEPUOIOB (B paMKax

U3yUEHHBIX MOJ0XKeHui Teopun . Pesepdopaa), cTpoeHue mpocTeHmx MOIeKyI.

2. B yennocmno-opuenmayuonmoii cghepe:
aHAJM3UPOBATh U OICHUBATH IOCIEICTBUS JJISI OKPYXKAIOWEeH Cpeabl OBITOBOW M
MPOU3BOICTBEHHOMN JIEITEIbHOCTH YE€JIOBEKA, CBA3aHHOM C IepepaboTKOM BEIIECTB.

3. B mpyooeoti ciepe:
- TIPOBOJIUTH XUMHYECKHI IKCIICPUMECHT.

4. B cgpepe bezonacnocmu sHcu3HeoesmensHOCmu.

* OKa3bIBaTh MECPBYIO IOMOIIb ITPHU OTPABJICHUAX, OKOIr'aX U IPYTrUX TpaBMax, CBA3aHHBIX
C B€CIICCTBaAMM1 1 J'Ia60paTOpHBIM 060py210BaHI/ICM.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC (70 HACOB)

Has3zeanue Tema ypoxa OcHogBHblIE 6UObL OCAMEIbHOCHU HUcnonwzos
paszoena ooyuarwuxca aHue
0bopyoosa

HUA yenmpa

«Touka
Pocma»

Beeoenue (5u) | 1.Ilpeomem xumuu. | Ciaynianue oObsSCHEHUN yUUTEIIs.
Bewecmea. CamocrosiTenbHas paboTta ¢ yueOHUKOM.
OObsicHeHNEe HAOII01aeMbIX SIBJICHH.

2.Ilpespawenus
peepaiy PaGoTa ¢ paznaTouHBIM MaTepUaIoOM.
eeuecms. Ponv C .
JymaHue OObSICHEHUM YIUTEIS.
XUMUU 6  JICU3HU
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
yenosexd.

3. Kpamkuii  ouepk | Ciymanue oObsICHEHUH yIUTEIS.
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ucmopuu pazeumusi | CamocrosTeabHasi pabora ¢ yueOHUKOM.
XuMuU. Otéop ® cpaBHEHHE MaTepHana IIo
HECKOJIbKUM HCTOYHUKAM.
4.11CX2 .U, | Cnymanue o0ObsSICHEHUI YUHUTETIs. Jatuuk
Menoeneesa. 3naku | CamocrositenbHas paboTa ¢ yY4eOHUKOM. | BBICOKOM
XUMUUECKUX Pabota ¢ Tabiueit Menneneena. TeMIIepaTyp
2/1IeMEHMO8. Pabora ¢ kaproukamu. b,  JlaTumk
TeMIIepaTyp
BI
TUIATUHOBBIN
o. Xumuueckue Anamus GopMmyiL.
Gopmynol.
Omnocumenvhas PenieHre TeKCTOBBIX KOJIMYSCTBEHHBIX U
aAmomMHas u | KAUECTBCHHBIX 3a/1a4.
MONEKYIAPHASL Cnymanue oObsICHEHUN YUUTeTIsl.
Maccol. PaGoTa B mapax.
Pabora B rpynnax.
Amomn 1 Ocuosrsie Paborta ¢ pazgaToYHBIM MaTEpHAIOM. I[aTqHKU
Xumuueckux | ceedenus AR TS g— BBICOKOH
IN1eMEeHmM 08 CIPOCHUL AMOMOS. | .\ o paboTa ¢ yIeGHHKOM. TeMIIepaTyp
(Su) Hzomonwi. b, JlaTuuk
TeMIIepaTyp
BI
TUIATUHOBBIN
2. Cmpoenue | Cnymanue oObsICHEHUN YUIUTEIsL.
9NEeKMPOHHBIX CamocrosiTenbHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabota ¢ Tabmmieit MeHnneneena.
Hzmenenue uucna | Pabota c kapToOuKaMu.
971eKMPOHO8 na | PabGoTta B mapax.
BOYV. Pabora B rpynnax.

3. Honuas ceasen.

Crnymanue 0ObSICHSHHI YIUTEIIS.
Penrenue mocraBjeHHBIX 3a/1a4.
Pabota ¢ yaueOHUKOM.

PaGoTa B mapax.

PaGoTa B rpymnmax.

4. Cnymanue oObsACHEHUH yuuTens.
Bzaumooericmeue Pabora ¢ Tabmuneir Menneineesa.
amomos Pemenne 3amauy.

2J1eMeHmos- PaGoTa B mapax.

HeMemaiios PaGoTa y mockwu.

Mmedxncdy coooll.

5. Kosanenmnas

Xumudeckas CeA3b.

Paborta ¢ pazgaTo4HBIM MaTEpUAIOM.
Cnymanue o0bsCHEHUI yIuTesl.
CamocrosTenbpHas paboTa ¢ y4eOHUKOM.

6. Memanmuueckas
XUMUYECKas ces3b.

Paborta ¢ pa3gaToYHBIM MaTEpHAIOM.
Crnymanue o0ObsICHEHUH yUUTEIs.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayust
3HAHUUL .

PaGoTa B mapax.
PaGora B rpymnmnax.
Pewenne 3anau.
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[IpoBepka mosry4eHHbIX 3HAHU.
IToaroToBka K KOHTPOJILHOH paboTe.

8.Konmponvnas

Pemenue 3agannii KOHTPOJIBHON pabOTHI.

paboma Ne 1.
Lpocmure 1. THpocmeie | pagora ¢ pa3IaTOYHBIM MAaTEPUAIIOM. HaTqHKU
eewmecmea (71 | sewyecmsa aile . BBICOKOM
JylIaHue 0ObSICHEHUN yUUTEsl.
y Memansl u TeMIepa
) CamocrosTenpHas pabora ¢ y4aeOHUKOM. patyp
HeMemaJuibi. AHAIN3 OMIHGOK b, JlaTumk
Ananuz A o TeMIIepaTyp
. HaJIU3 KOHTPOJIBHOM paboTHL.
KOHMPObHOU BI
PaGoTa Han ommOkamu. .
pabomul. Permere 3amad MJIATHHOBBIN
' — U3MEepeHue
TeMIeparyp
BI TIEPEXOJI0B
aJJIOTPOITHBI
X
MoauQpuKanu
71 CepBl;
U3MepeHne
TEMIIEpaTyp
Bl TUTABJICHUS
BEIIIECTB.
2. Konuuecmeo
Ananm3 GpopMmy.
sewecmaa.
Perienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yUUTeIs.
3. Pewenue 3a0ay . A
Ham3 GopMyIL.
Penrenne TeKCTOBBIX KOJIMYECTBEHHBIX H
KayeCTBEHHBIX 33]1ad.
Cnyumianue oObsiCHEHU yunuTeNs.
4, Monsapuwiu
P Anamms ¢popmyi.
00vem 2azo08.
Pemienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1ad.
Cnymianue oObsiCHEHUH yunuTes.
5. Pewenue 3aoau.
Anamus popmyi.
Pemienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 33]1ad.
Cnyuranue o0ObsiCHEHUH yunuTeNs.
6. Obobwenue u | Pabota B mapax.
cucmemMamu3ayusl PaGora B rpymmax.
3HaHuli no 2nage | Pemenue 3amad.
«IIpocmuie [IpoBepka moaydeHHbIX 3HaAHUI.
seuecmeay. [TonroroBka K KOHTPOJIbHOM padore.
7.  Komwmponvhas | Pemenue 3aqanuii KOHTPOJIbHON PaOOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenens | Criymianue o0bsCHEHUH yIUTeIs.
xumuueckux | oxucienusi. Ananuz | CamocrosiTenbHas paboTa ¢ yaeOHHKOM.
INIEMEHM 08 KOHMPOJbHOU PaGoTa ¢ Tabauieit Menneneena.
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(15 u.

pabomeot.

Pabora ¢ kapToukamu.

2. Baorcnerimue
K1accol  OUHAPHBIX
coeouneHuul .

PaboTa c pazgaTodHbIM MaTepHUaIoM.
Cnymanue oObsCHEHUH yauTens.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Ocroeanus. PaboTa c pa3zgaTouHbIM MaTepUajIoM. Aaraux pH
Cnymanue oObsCHEHUH yauTens.
CamocrosiTenpHast paboTa ¢ yueOHUKOM.

4. Ob6odbwenue u | Pabota ¢ pa3gaToOYHBIM MaTEPHAIIOM.

cucmemamusayus | PemieHue 3agau.

SHAHUIL. 3akpenJieHrue 3HaHUi 1o TeMe.

5. Kuciomul. Cnymanue oObsCHEHUH yauTens. Hatunk pH
CamocrosTenpHas paboTa ¢ yueOHUKOM.
OTtbop ¥ cpaBHEHME MaTepuaia IIo
HECKOJIbKMM MCTOYHHUKAM.

6. Obobwenue u | Pabota cpa3naToOYHBIM MAaTEPUAIOM.

cucmemamusayusa | Pemenue 3agau.

3HAHU. 3akpernJieHue 3HaHUi 1o TeMe.

7. Conu. Cnymanue oObsCHEHUH yuuTens. Hatuuk pH

CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
Otbop ® cpaBHEHHE MarTepuana Io
HECKOJIbKUM UCTOUHHKAM.

8. Obobwenue u

Paborta ¢ pazgaToYHBIM MaTEpUAIOM.

cucmemMamu3ayusl Permenue 3amauy.
3HAHULL. 3akperieHrue 3HaHUH 110 TEME.
9. Ob6obwenue u | Pabota c pa3gaTodHBIM MaTEPHATIOM.
cucmemamu3ayusl Pemenue 3agau.
SHAHUU 00 | 3akpeneHue 3HaHUM 110 TEME.
OCHOBHBIX  KIACCAX
Heop2anu4ecKux
sewecms.
10. p

aboTa ¢ pa3aTOYHBIM MaTEPHATIOM.
Kpucmannuueckue Cr 6 N

yIIaHUue OOBSICHEHUH yUUTEIS.

peutentxi. CaMocrosiTenbHas padoTa ¢ y4eOHUKOM.
12. Yucmeie | Ciymanue oObsICHEHUH yUUTENsL.

seuecmea U cmecu.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OTéop u cpaBHEHHUE MaTepuana IIo
HECKOJBKHM UCTOYHUKAM.

13. Maccosas u

Ananu3 popMmyI.

obvemnas oonu
KOMNOHEHMOE Penienrie TeKCTOBBIX KOIHYECTBEHHBIX U
cmec. KayeCTBEHHBIX 3aa4.
Cnymanue oObsiCHEHUH yunuTes.
14. Pacuempi, Ananus GopMmyJL.
C6s3aHHbIe c

NOHAMUEM «O0JIANY.

Penienne TeKCTOBBIX KOJIMYECTBEHHbIX U
KaueCTBEHHBIX 3a/1au.
Cnymanue oObsiCHEHU yunuTes.

15.  Koumponvnas
paboma Ne 3.

Pemenue 3anannii KOHTPOIBHON paOOTHI.

H3zmenenus,

1. Dusuueckue

PaboTa ¢ pa3sagaTOYHbIM MAaTCpHUAJIOM.
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npoucxooawu | aenenus 6 xumuu. | CryniaHue oObSICHEHUH YUUTEIS.
e ¢ | Ananus CamocrosTenbHas padbora ¢ yueOHUKOM.
eewecmeamu | KOHMPOIbHOU
(12 u). pabombi.
2. Xumuuecxue | Ciylianue oObSICHEHUIH yduTEs.
peaxyuu. CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
Otbop ™ cpaBHEHHE MaTepuana I0
HECKOJIbKMM MCTOYHHUKAM.
3. Xumuuecxkue | Cnymanue oObsICHEHUN YUUTEINSL.
VpasHeHusl. CamocrosiTenpHas paboTa ¢ y4eOHHKOM.
OTt6op ¥ cpaBHEHME MaTepuana IIo
HECKOJIbKHM HCTOYHUKAM.
4.  Pacuemwvr no Ananus Gopmy1.
XUMUYECKUM
ypasHenusm. Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4.
Cnymanue oObsiCHEHUH yunTes.
5.  Pacuemwvr no AHami3 hopMyJI.
XUMUYECKUM
ypasHenusm. Penrenye TeKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1ay.
Crnymanue 0ObSICHEHUN YUUTEIIs.
6. Pearyu | pgora ¢ pa3IaTOYHBIM MAaTEPUAIIOM.
PASTONCEHUA. Cnymanue oObsCHEHUH yUuTens.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
1. Peakyuu Pa6
cocOuHeHIL. ab0Ta C pa3/laTOHEIM MAaTEPHAIIOM.
Crnymanue o0ObsICHEHUH YUUTEIs.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanue o0bsICHEHUN yUUTENS.
3ameujeHusl. CamocrosiTenpHas paboTa ¢ y4eOHHKOM.
OTOOop W cpaBHEHHE MaTepuaia IIo
HECKOJIbKMM UCTOYHUKAM.
0. Peaxyuu | Cnymanue o0bsICHEHUN yUUTENS.
obMmeHa. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ¥ cpaBHEHHE Marepuana I0
HECKOJIbKUM UCTOYHHKAM.
10. Tune | pagora ¢ pa3maTOYHBIM MAaTEPUATIOM.
Apecix Cnyuianue o0bsCHEHUI yUUTesl.
pearyuu . | CamocrositenbHas paboTa ¢ ydeGHHKOM.
npumepe  c80lcma
8000l
11. Obobwenue | Pabota B mapax.
3Hanuli no meme | Pabota B rpymmax.
«H3menenus, Pemenune 3anau.
npoucxoodsawue ¢ | IlpoBepka Moy4eHHbIX 3HAHHH.
sewecmeamuy. IToaroToBka K KOHTPOJIBHOU paboTe.
12.  KoumpoavHas | Penienue 3aganuii KOHTPOJIBbHOH pabOTHI.
paboma Ne 4.
Ipocmeinmue |1. Ilpaxkmuyeckas

onepauuu C

paboma Nel.

HabGmonenne  3a  jeMOHCTpanusiMu
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sewecmeamu
(xumuueckuii
npaKkmuKym)

(5 u).

Ilpuemor
obpawenus c
1a60pamopHvim
obopydosanuem.

YUUTENS.

OO0bscHeHne HaOII0AEMbIX SBJICHUI.
[TocTaHOBKa ONBITOB JJI JEMOHCTPALIMU
KJIaccy.

BrinonHenne npakTuueckoi paboThl.

2. Ilpax K TUUK
PAKMUMECKAT | a6 o nenne 3a JIEMOHCTPALHSIMHU Ha
paboma  Ne2 R—— TEMIIEPATYP
Habmiodenue  3a ' . bl
. . OObsicHeHNe HAOII01aeMBIX SIBJICHHH. .
2opaueli ceeyoll.
PAUY [1oCTaHOBKA OIBITOB ISl AEMOHCTpamuy | - a  AHOBBIH
KJiaccy.
BrinonHeHne npakTH4ecKoi paboThlI.
3. Ilpakmuueckas aTYUK
P Habmronenue 3a JIEMOHCTPALUSIMH A .
paboma  Ne3 —— BBICOKOM
Ananuz nousvl u . TeMIIepaTyp
OO0bsacHenue HaOII0AAEMbIX SBJICHUI.
6000l b, Jlatumk
[TocTaHOBKa OMBITOB JAJISI IEMOHCTpPALIUU
TeMIIepaTyp
KJIaccy.
. Bl
BrImonHeHne TPaKTHIECKON PaOOTHI. .
ITATUHOBBIH
—M3MepeHue
TEeMIEepaTyp
BI B
nporiecce
o0yueHus
nprueMam
BBITIAPUBAHU
s BOOBI W3
00pasioB
TTOYBHI.
Hatumk pH —
pH -
U3MEpeHUe
BOJIOPOJTHOTO
MOoKa3aTens
BBITSDKKH
pactBopa
OYBBI
4. Ilpaxmuueckas JlaTamk
Habmonenue 3a  JIEMOHCTpAIUsMU .
paboma  Ned e — BBICOKOM
Ipusnaxu ' . TeMIIEpaTyp
OObsacHenue HaOIIOAAEMbIX SBJICHUI.
XUMUYECKUX b, JlaTyuk
g [TocTaHOBKA OIMBITOB JISI AEMOHCTPAIHH
peaxkyutl. Kacey. TeMIIepaTyp
. BI
BeImostHeHHE TPAKTHYECKON PaOOTHI. .
TUTATHHOBBIH,
Jatunx pH —
MIPU3HAKU
peakuuii 1o
M3MEHEHUIO
cpenbl
(peakuust
HEWTpanm3arg
Wn)
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5. Ilpakmuueckas Ha6:mo neHne 3 JIeMOHCTDAIAME DNEKTPOHHBI
paboma Nos. e BECBI,
IIpuzomosnenue A Ha0o
P OO0bscHeHrEe HA0II01aeMbIX SIBJICHUM. p
pacmeopa caxapa u nabopaTtopuu
[TocraHOBKA OMBITOB JAJISI IEMOHCTpPAIIUU
pacuem e2o I'MA
o KJIaccy.
maccosoii  0onu 8 .
BIMIOJTHEHU € ITPAKTHYECKOH TBL
Brimonnenue npa ecKoii pabo
pacmeope.

. | 1.  Pacmeopenue. aTYnK
Pacmeopenue P PaGoTa ¢ paznaTouHBIM MaTepUaIoOM. A .
Pacmeoput. Pacmeopumocms O P — BBICOKOM

: ' TEMIIEpa
Pearyuu seujecms 6 600e CamocrosiTenbHas paboTa ¢ yueOHUKOM. patyp
UOHHO20 b, [atumk
oomena. TEMIIEpaTyp
Okucnumenovn bl
0- TUIATUHOBBIN
éoccmanosum - o
enibHble TOPEHUIO0
peaxuuu(11 CKa3aHo
y) BBIIIIC,
atunk pH —
2. IAC. OCF}O; MBI | PaBoTa ¢ pa3aaTOYHBIM MATEPHATIOM. g 0 p
NON0JCEHUSA .
A Cnyuianue o0bsCHEHUH yUUTesl. 1/113) N
CamocrosTenbHas paboTa ¢ y4eOHUKOM. i
3 7 KHCIIOT u
. OHHble .
Ananu3 popMmyII. OCHOBaHHMH
VPasHeHUsl. (cpena
PenieHre TEKCTOBBIX KOJIMICCTBCHHBIX U pel
acTBOpA).
KaueCTBEHHBIX 3a/1a4. P pa)
Crymanue 0ObICHEHUH yIUTEs. HaTmk
AJIEKTPOIIPOB
4.. Kucnomwi, ux
knaccugura u;z y Pabora ¢ pazgaTo4HBIM MaTEpUAIOM. OJIHOCTH -
- Y Crnymanue oObsICHEHUI yIuTesl. U3yueHHe
ceoticmea.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM. | poBOHMOC
3. OcHosanus, ux PaGoTa ¢ paznaTouHBIM MaTEpUAIOM. ™
Knaccuurayus - u Cnymanue 00bICHEHHH yaUuTeIs. pacTBopos

ceoticmea.

CamocrosTebHast pa60Ta C y‘le6HI/IKOM.

6. Okcuoeli, ux
Kraccuguxkayus  u
ceoticmed.

Cnymanue oObsCHEHUH yauTens.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTt6op ¥ cpaBHeHME MaTepuana o
HECKOJIbKMM HCTOYHHUKAM.

7. Conu, ux
Kiaccupurkayus  u
ceoticmada.

Cnymanue o0bsCHEHUH yUUTes.
CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
Ot0op ¥ cpaBHEHHE MaTrepuana Io
HECKOJIbKUM UCTOYHHKAM.

8. Tenemuueckas

Pabota ¢ pa3zgaTouHbIM MaTepUaIoM.

C653b mexnco 9

i Cnymanue oObsCHEHUH yauTens.
Kuaccamu

CamocrosTenbHas paboTa ¢ yueOHUKOM.

seujecms.
9. Oxucnumenvro- | Cnymanue oObsCHEHUHN yUUTes.
soccmaHnosumenvr | CamocTosiTeNIbHAs paboTa ¢ y4eOHHUKOM.
ble peaxkyuu. OTt6op ¥ cpaBHEHME MaTepuana IIo

HECKOJIbKUM HCTOYHHKAaM.

10. Obobwenue u
cucmemMamu3ayusi

PaboTa B nmapax.
PaGoTa B rpymmax.
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BHAHUU N0 meme «
Pacmeopenue.
Pacmeope.
Peaxyuu  uonnozo
oomena. OBPy.

Pemenue 3anau.
IIpoBepka moay4eHHBIX 3HAHU.
[ToaroToBKa K KOHTPOJIILHOU paboTe.

11. Koumponvnas
paboma Ne 5

Pemenue 3agannii KOHTPOJIBHON pabOTHI.

7] 1. Ilpakmuueckas
Ceoticmea 5 P Iy 5 Haomronenue 3a JIEMOHCTPALIUSIMH
aboma o .
:ﬂekmp(mumo Zlom%ze eaxkyuu Y AHTeI.

. pearyuu. OO0bsicHeHHEe HAOIIOaEMBIX SIBJICHUI.
(cumuueckuil ITocTaHOBKA OIMBITOB ISl JICMOHCTPAIIUN
ngakmukym) Knacey.
4w BrinonHeHne npakTH4eckoi paboThI.

2. [lpaxmuueckas aT4YnK
p Ha0mronernue 3a JIEMOHCTpPALUSIMH A
paboma  Ne 1. yamTens TEeMIEepaTyp
Vcnosus ] . Bl
OO0bsicHeHNE HAOIIOIaEMBIX SIBJICHUI. .
NPOMeKaAHUS [LIATHHOBBII
[TocraHOBKA OIMBITOB /ISl IEMOHCTpPAIIUU
XUMUYECKUX
. 5 KJIaccy.
eaxyuil Mmednc .
peary Y | Bemosmenmue MPAaKTHYECKON padOTHI.
pacmeopamu
9NeKMPOIUMO8 00
KOHUA.
3. Ipaxmueckas HaoOmronenue 3a JEMOHCTPALASIMHA Harauk pH
paboma  Ne 8.
Cesoticmea xuciom Y IHTCIA.
5 > | OOBAcCHEeHHE HAOIIONAEMBIX SABJIICHUN.
OKCUOO08,
. . | TlocraHOBKa ONIBITOB JUIS JIGMOHCTPAIlUU
OCHOBAHUU U COJlel.
KJIaccy.
BrinonHeHne npakTH4eckoi paboThlI.
4. Ilpaxkmuueckas
P Haomroenue 3a JIEMOHCTPALIUSIMH
paboma  Ne 9. R——
Pewenue ) .
OObsIcHeHnEe HAOMIOIaEMBIX SIBIECHUH.
SKCNePUMEHMATIbH
P [TocTaHOBKA OIMBITOB /ISl IEMOHCTPAIIUU
bIX 300a4.
KJIaccy.
BrimoniHeHHE TpakTHYECKOW padOTHI.
3aknruenue | 1.0600wenue u | Pabora B napax.
(44 cucmemamuzayus PaGora B rpymnmnax.
3HAHUL no | Pemienue 3amauy.

VUeOHUKY XUMUU 34
8 knacc.

[IpoBepka mosry4eHHbIX 3HAHUA.
[ToaroToBka K KOHTPOJILHOI paboTe.

2.0600wenue u
cucmemamu3ayust
SHAHUU no
VUEOHUKY XUMUU 3d
8 knacc.

PaGoTa B mapax.

PaGoTa B rpymnmax.

Pemenne 3amau.

IIpoBepka noay4eHHbBIX 3HAHU.
IToaroToBKa K KOHTPOJILHOW paboTe.

3. Hmoeosas | Peuienue 3agaHuii KOHTPOJIbHOIN pabOTHI.
KOHMPObHAS

paboma no xumuu

3a 8 knacc.

4, Ananuz | Ananu3 ommoOoK.

KOHMPOJIbHOU AHaIM3 KOHTPOJIBHOIN pabOTHI.
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pabomovl.  Paboma
Hao owuoKamu.

Pabora Hax omubOKkaMu.
Pemenne 3agau.
Cnymanue oObsiCHEHUI yunTes.

9 KJIACC (68 YACOB)

Hazeanue Tema ypoxa. Ocnognvle  6uUObl Hcnonwzoe
paszdena, deamenpHOCMU anue
KOLUYECNEO odyuarowuxcs ooopyoosa
HUA UeHmpa
yacoe
«Touka
Pocmay
Oowan 1. Xapaxmepucmuxa | CnymaHue oObSICHEHUN yUUTENS.
xapakmepucmu | xumuyeckoeo snemenma | CamoctosiTelbHass ~ pabora ¢
Ka XUMUYeCcKUxX | H4a  OCHOBAHUU €20 | YIEOHUKOM.
anemenmos (4 | nonosicernus 6 | Pabota c TaOimieit MeHneneesa.
u). Ilepuoouueckoii PaboTa ¢ kapToukamu.
cucmeme . u
Memnoeneesa.
2. Xapaxmepucmuka | Cnymanvue 0ObSICHCHHH yUUTENs.
xumuyeckoeo snemenma | CamocrositenibHass ~ pabora ¢
Ha  OCHOBaHUu  e2o | y4COHHKOM.
noJodcerus ¢ | Pabota c Tabimieit MeHneneesa.
Ilepuoouueckoii PaGora c kapToukamu.
cucmeme 1. u.
Menoeneesa.
3. Xapaxmepucmuxa | CnymaHue oOObSICHEHUN YIUTEIS.
xumuyeckozo snemenma | CamocrositensHass ~ pabora  C
no KUCJIOMHO- | YICOHHKOM.
ocHoenbiM  ceoticmeam | Pabota ¢ Tabmuielt Menneneesa.
obpaszyemvix um | PaboTa ¢ KapTOYKaMHU.
COeOUuHeHUIl.
4, Ilepuoouueckuii | Cnymanue oObICHEHUN YUUTEIS.
3aKOH u | CamocTosiTenbHas ~ pabora ¢
Ilepuoouueckasn Y4EOHUKOM.
cucmema  xumudeckux | Pabota ¢ Tabnuieit Menneneesna.
anemenmos /1. H. | Pabora c KapTOUKamu.
Memnoeneesa.
Memanaor (13 | 1. Tonoowcenue | Cnymanue 00ObsICHEHUN yUUTETIS.
y) Memannos 6 | CamoctositentbHast ~ pabora ¢
Ilepuoouueckoii Y4EOHUKOM.
cucmeme PaGoTa c Tabnuneit Menneneena.

J.1.Menoeneesa u
cmpoenue ux amomos.

Pa6ora ¢ kapToukamu.
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2. . Xumuuecxue Pabora c pa3aaTOYHbIM Haruk
ce0licmea Memaiios. MATEPHAIOM. TeMIIepaTypbl
Caymanue oObsiCHEHUH yUnuTes. [UIATHHOBBIM
CamocrosiTenbHast ~ pabota ¢
Y4EOHHUKOM.
3. Ilonyuenue | Cnymanue oObSICHEHUN YIUTEIS.
memannos.  Kopposus | CamocrosiTenbHas pabora c
Memannos. y4EOHUKOM.
Otbop u cpaBHEHHE MaTepuaia
10 HECKOJIBKMM MCTOYHHUKAM.
4. L]enounvie | Ciymanue OObsICHEHUN yUUTEISL. JaTtuuk
Memanibl. CamocrositenpHass ~ pabora ¢ | TeMIIEpaTypsl
YUICOHHKOM. TTATHHOBBINA
Otbop U cpaBHEHHE MaTepHaa
10 HECKOJIBKMM HCTOYHUKAM.
5. Ll]enounvie | Pemenune 3anay.
Memaibl. Pa6ora o kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHHUH.
6. Bepumwil, maznuii u PaGora c pa3aTOYHbIM
wenouHo3emebHble MaTepHATIOM.
MEMAol. Caymanue o0bsSCHEHUH YUHUTEIs.
CamocrosiTenbHast ~ pabora ¢
Y4EOHUKOM.
7. bepunnuii, macnuu u | Pemenue 3anay.
wenouHo3emenbHble Pa6ora mo kapToukam.
Memannvl. Pemenue XUMHUYECKUX
YpaBHEHUH.
8. Antomutiui. PaGora c pa3IaTOYHbIM
MaTEPHAIIOM.
Craymanue oObsCHEHUH yuuTens.
CamocTrosiTenbHas pabora c
YU4EOHUKOM.
9. Amomunuu. Pemenue 3anau.
Pa6oTa o kapToukam.
Pemenue XUMUYECKHX
YpaBHEHHUH.
10. JKexne3o. Crymanue o0bsICHEHUH YIUTEIIS.
CamocrositenbHast ~ pabora ¢
Y4EOHUKOM.
O0bsacHeHnE HaOJIFO1aeMBIX
SIBJIEHUM.
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11.  3axkpennenue u

PaGoTa B mapax.

cucmemamuzayus PaGoTa B rpymmax.

3HaHutl no enase nepsou | Pemenue 3amad.

«Memannory. IIpoBepka nmoJIy4eHHbIX 3HAHU.
IToaroroska K  KOHTPOJIbHOU
pabore.

12. Koumponvuas | Pemenne 3ajaHuil KOHTPOJIbHON

paboma MNel | paGoTHL.

«Memannoviy.

13. Ananus | Ananus ommMoOOK.

KOHMPObHOU padomsl. | AHaIU3 KOHTPOJIHHOMN paboTHI.

PaboTa Hayx ommOkamu.
Pemenue 3anay.
Caymanue oObsACHEHUHN yUnUTes.

Ceouicmea Ilpaxmuueckas paboma Jatuuk
HaOmronenue 3a 9
memannos uux | Nel.  Ocywecmenenue BBICOKOH
5 8 JIEMOHCTPAIIUSIMHA YIUTEIIS.
HeH enoyky  XUMUYECKUX TeMIepaTyp bl
coeounenuu 4 N OObsicHEHHE HaO0JTI0JaeMBIX Patyp Bl
K npespaujeHu. . aTYUK
(xumuuec uu3 pespauy SBIICHILI. A
NPAKMUKym TeMIepaTyp bl
P M. ITocranoBka OTIBITOB JUTST patyp
uy). TUIATUHOBBIA —
JIEMOHCTpAINH KJIaccy.
. | U3MepeHue
Brimonmaenue MPaKTUYECKON
TeMIepaTyp bl
paboTHI.
MIepexo/I0B
QJUIOTPOITHBI X
MoauduKanu i
cephl,
WU3MEpeHUe
TeMIepaTyp bl
TIJIaBJICHHS
BEIIECTB.
Ilpakmuueckas paboma
P p HabGnronenue 3a

Ne2.  [lomyuenue  u
ceoticmea  coeouHeHul

JACMOHCTpallUAMU YIUTCIIA.

O0bpacHenne HaO0II0TaEMBIX

MemaJoe. .
SIBIICHUH.
ITocranoska OIIBITOB TUTST
JIEMOHCTPAIIUH KJ1accy.
Brimonnenune MPaKTUYECKON
paboTHI.

Tpaxmuueckas paboma

p p HaOmnronenue 3a

Ne3.

Drcnepumenmanvhole
3a0auu no
PACNoO3HABAHUIO u

noJy4eHuro eeuecme.

ACMOHCTpAallUAMU YUUTCIIA.

OO0bscHeHHnE HaOJIFO1aEMBIX
SIBJICHHUH.

ITocranoBka OITBITOB JUIS
JIEMOHCTpAIIUH KJ1accy.
Brimonnenue MPaKTUYECKOMN
paboTHI.
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Hememannwo 1. Hememannvi: amomor | Ciyimianue oObsCHEHUN yUUTENS. Jatuuk
(26 u) u npocmele eewecmea. | CamocrositenbHass ~ paboTa € | BBICOKOI
Kucnopoo, 030H, | y4eOHUKOM. TeMIlepaTyp bl,
6030)X. Otbop u cpaBHeHHEe Marepuana | JlaTuuk
10 HECKOJIbKMM HCTOYHUKAM. TEMIIEpaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIepaTyp bl
MIepexo/10B
AJJIOTPOITHBI X
Mo (UKAIIH i
Cephl;
U3MepeHue
TEeMIEpaTyp bl
TUIaBJICHUS
BEIIIECTB.
2. Hememannel. | Pemenne 3anay.
Xumuueckue ceoticmea | PaboTa 1o KapTouKam.
HeMemaiios. Pemrenue XHUMHYCCKUX
YpaBHEHUH.
3. Xumuyeckue P
abota c pa3gaTouHbIM
SNEMEHMEL 6 KIEMKAX | \omonna i,
DICUBBLY OpeatUsMOS. Caymanue oObACHEHUHN YUUTEs.
CamocrosiTenbHast ~ pabota ¢
Y4EOHUKOM.
4. Booopoo. Pewenne 3anauy.
Pa6oTa o kapToukam.
Pemenne XUMHYECKUX
YPaBHEHUH.
5. I'anozenwi. Cnymanue o0bsICHEHUH yUnuTes.
CamocrosiTenpHass ~ pabota ¢
YU4EOHHUKOM.
OObsacHeHue Ha0JI0/1aeMbIX
SIBJICHU .
6. Coedunenus | Pemenue 3anay.
2a/102eH08. Pa6oTa o kapToukam.
Pemenne XUMHUYECKUX
YPaBHEHUM.
7. Ionyuenue | Cnymanue oObICHEHUN YIUTEIS.
2a102eH08. CamocrosiTensHass ~ pabota ¢
buonoecuuecxoe Y4EOHUKOM.
3nayenue u npumenenue | OTOOpP U CpaBHEHUE MaTepHalia
2an02eH08 u Ux | IO HECKOJIbKUM UCTOYHUKAM.
coeOuHeHul.
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8. Kuciopoo.

Pa6ora c pa3gaTouHbIM
MaTePUAJIOM.

Cnymanue o0bsICHEHUH yuuTes.
CamocrositenpHass ~ pabota ¢
Y4EOHUKOM.

JlaTunk
BBICOKOM
TEMIIEPATYP bl,
Jatuuk
TEMIIEPATYp bl
MIATHHOBBIA —
U3MEpEHHE
TEMIIEPATYp bl
Mepexo0B
AJUTOTPOMHBI X
Mo (UKAIIH i
CepBbI;

U3MepeHue
TeMIepaTyp bl
IUIABJICHUS
BEIIECTB.
0. Kommponvuas | Pemienne 3aianHuii KOHTPOJIBHOMN
paboma No2 paboTHI.
10. Cepa. Cnymanue oObSICHCHHH yUUTes. Hatunx
CamocrosTenbHas pabota  C | BBICOKOI
Y4EOHUKOM. TeMIepaTyp bl,
OObscHeHue HabmoaaeMbIx | JlaTunk
SIBJICHU . TEMIIEPATYp Bl
IUIATUHOBBIA —
nu3MepeHue
TemMIepaTyp bl
MIEPEX0I0B

AJUTOTPOITHBI X
MoauduKanu i

CepBL;
U3MepeHune
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.
11. Coeounenus cepo. | Ciymanue 00ObsICHEHUN yUIUTEIIS.
CamocrosiTensHass ~ pabora ¢
YU4EOHUKOM.
Otbop U cpaBHEHHE MaTepHaia
M0 HECKOJIbKMM HCTOUYHHKAM.
12. Cepnas kucroma. Cnymanue 0ObSICHeHHI yUUTeNsl. Hatunx
CamocrosiTenbHas pabdora ¢ | pH
Y4EOHUKOM.
OObscHeHue Ha0JII01aeMBbIX
SIBJICHUH.
13. Azom. Pemenue 3anau.
Pa6oTa o kapToukam.
Pemenne XUMHYECKUX
YPaBHEHUM.
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14. Ammuax. Caymanue o0ObsCHEHUM yuuTes. JaTtuuk
CamocrositenbHass ~ pabora ¢ | pH
Y4EOHUKOM.
OObscHeHue Ha0JII01aeMBbIX
SIBJICHUH.

15. Coau ammonus. Caymanue o0bsCHEHUH yuuTens.
CamocrosiTenbHast ~ pabota ¢
Y4EOHHUKOM.
OObsacHeHMe Ha0JII0/1aeMbIX
SIBJICHUH.

16. Kucnopoonvie | Cinymanue oObsCHEHUN yUUTENs..

coeouHenus asoma. CamocrostensHass ~ pabora ¢
y4eOHUKOM.
OT00p M CcpaBHEHHE MaTepHasa
110 HECKOJIbKMM HCTOYHUKAM.

17. Docgop u  eeo Pa6ora c pa3aTOYHbIM Hariuk

COeOUHeHUs. MATEpHATOM. TEMIIEpaTypbl
Ciymanue oGbscHeHuit yaurenst, | o HHOBBIH
CamocrosiTensHass ~ pabota ¢
Y4EOHUKOM.

18. @ocgop u eco | Pemienue 3anad.

COeOUHeHUs. Pa6ora mo kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHU.

19. Venepoo. Caymanue o0ObsSCHEHUIH YUHUTEIs.
CamocrositensHass ~ paborta ¢
Y4EOHHUKOM.
OObsacHeHMe Ha0JII0/1aeMbIX
SIBJICHU .

20. Kucnopoonvie | Pemenue 3anad.

coeounenus yenepooa. | PaboTta mo kapToukam.
Pemenne XHUMHYCCKUX
YPAaBHEHUH.

21. Kpemnuii u eeo | Cnymanue oObsCHEHUN yUUTENs.

COeOUHeHUs. CamocrosiTennbHass ~ pabora ¢
YU4EOHUKOM.
OO0bsicHeHNE HaAOJIFOIaEMBIX
SIBJICHU M.

22. Cunuxamnuasa | Cnymanue oObSICHEHUN yUUTENs.

NPOMBIULIEHHOCMb. CamocrosiTensHass ~ pabota ¢
Y4EOHUKOM.

Otbop u cpaBHEHHE MaTepHaia
M0 HECKOJIbKMM HCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannviy.

PaboTa B mapax.

Pa6ora B rpymnmnax.

Pemenue 3anau.

[IpoBepka moJIyd4eHHBIX 3HAHHIA.
IlonrotoBka K  KOHTPOJBHOU
pabore.

24. Obobwarowuii ypox
no meme

PaGora B mapax.
Pa6ora B rpymmax.
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«Hememannoy.

Pemenune 3anau.
[IpoBepka nony4YeHHBIX 3HAHUM.

IlonrotoBka K  KOHTPOJBHOU
paborte.
25. Koumponvuasn Pemnrenne 3alaHuN
paboma No 3. KOHTPOJIbHOM PabOTHI.
26. Ananuz | AHanus ommoOOK.
KOHMPOJIbHOU pabomsl. | AHAIIN3 KOHTPOJILHON paboTEhI.

Pa6ora Hax ommbKkamu.
Pemenne 3agay.
Caymanue o0bsiCHEHUH yUnuTes.

Ceoiicmea
HemMemannoe u

IIpakmuueckasn paboma
Ned.

Hao0mronenue 3a
JEMOHCTPALIUSIMHU YIUTEIISI.

1 | Dxcnepumenmanvhvle
ux coeounenu P OO0bsicHeHHE HaOJIFOJaeMBIX
3 u). 3a0auu no meme o
SIBIICHUH.
«Ilooepynna
ITocranoska OIIBITOB TUTST
KUCTOPOOay.
JEMOHCTpAIIUHU KIIaccy.
Brimonnenune MPaKTUYECKOMN
paboThI.
Ilpaxmuueckas paboma
P p HaoOmoaenue 3a

NS,

JACMOHCTpallUAMU YUUTCIIA.

OxcnepumenmanvHule
O0bsacHeHne HaAOJIFO1aeMBIX
3a0auu no meme N
SIBIICHHA.
«llooepynner azoma u
[TocranoBka OIBITOB JUTST
yenepooay.
JEMOHCTpPALIUU KJIACCY.
Brinonnenue MPAKTHYECKOU
paboTHI.
Ilpaxmuueckas paboma JIeK
P p HaGmronenue 3a Jnextp
No6. Ilonyuenue, OHHBI € BECHI,
JIEMOHCTPALIUSIMU YIUTEIISI.
cooupanue u Habop
O0bsacHenne HaOII0TaEMBIX
PAacnosHasanue 2a3086. . nmabopaTopuu
SIBJICHH. TTIA
ITocraHoBKa OIBITOB JUIS
JIEMOHCTpALIUU KJ1accy.
Brimonnenune MPaKTAYECKON
paboThI.
Opzanuueckue | 1. Ilpeomem | Ciymanue OObSICHEHUN yUUTEIsL.
seemecmea (13 | opeanuueckoti xumuu. CamocrositenbHast ~ pabota ¢
y) Y4EOHUKOM.

Otbop U cpaBHEHHE MaTepHaa
110 HECKOJIbKMM HCTOUYHUKAM.

2. IIpedenvhnvle | Cnymanue 0ObSICHEHUHN yUUTEINS.
V211e6000po0bi. CocraBiienue XUMHUYECKIX
dbopmyL.

PaGoTa B mapax.

PaboTa y mocku.
3. Henpeoenvuvie | Caymanue o0bICHSHUH YIUTEIS.
V2n1e8000poobi. CocraBnenue XUMUYECKUX

bopmy.
PaboTa B mapax.
PaGora y mockw.
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4. Cnupmul.

Caymanue o0ObsCHEHUM yuuTes.
CamocrositenbHast ~ pabora ¢
Y4EOHUKOM.

Ot0op U cpaBHEHHE MaTepHasa
110 HECKOJIbKHM M CTOYHHUKAM.

pH

JaTank

S. IIpeodenvHoie
0OHOOCHOBHbIE
KapOOHOBbLE KUCTIOMDL.

Caymanue o0bsCHEHUH yuuTens.
CocraBnenue XUMHYECKHX
bopmyL.

PaGora B mapax.

Pa6oTa y mockwu.

pH

Jatank

6. Croocnvle 3¢hupol.
Kuprl.

Caymanue o0bsCHEHUI yuuTes.
CocraBnenue XUMHYECKHX
bopmy.

PaGoTa B mapax.

PaboTa y mockwu.

7. Amunokuciomol u
oenku.

Pa6ora c
MaTepHaJIOM.
Cnymanue oObsICHeHUH yauTesl.
CamocrosiTensHass ~ paboTa ¢
Y4EOHUKOM.

pa3aaTo4YHbIM

8. Amuwnoxucromer u
Oenxu.

Caymanue o0bsCHEHUM yuuTes.
CocraBinienue XUMHYECKHX
dbopmyL.

PaGoTa B mapax.

PaGoTa y mockwu.

9. Vanesoowr.

Caymanue o0bsICHEHUH YUHUTEIS.
CocraBnenue XUMHYECKHX
bopmyL.

PaGora B mapax.

PaGora y mockw.

10. IHomumepwi.

Caymanue o0bsCHEHUI yuuTens.
CocraBicHue XUMHYECKUX
bopmy.

PaGoTa B mapax.

PaGoTa y mockwu.

11. Obobwarowuii ypox

Pa6ora B mapax.

no meme | Pabota B rpymnmax.
«OpeaHnuueckue Pemenue 3anau.
sewecmaa. [TpoBepka MoTy4YeHHBIX 3HAHHH.
IlogroroBka K  KOHTPOJIBHOU
pabore.
12. Konmponvuas | Pemienne 3anaHuil KOHTPOJIbHOU
paboma No4. paboThI.
13. Ananuz | AHanu3 ommOoK.
KOHMPObHOU pabomsl. | AHaIU3 KOHTPOJIbHON paboTHL.
PaGora Hax ommbOKamu.
Pemenue 3anay.
Caymanue oObsICHEHUH yUUTEs.
3akpennenue 1. Iepuoouueckuii | Pabora B mapax.
(6u) 3aKOH u | Pabora B rpymnmax.
Ilepuoouueckas Pemenne 3anau.
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cucmema XUMU4YeCcKux

[IpoBepka moJIy4eHHBIX 3HAHHIA.

1EeMEHMO8 LU | llonroroBka K  KOHTPOJIBHOMU
Memnoeneesa. paborte.

2. Cmpoenue

sewecmaa.

3. Xumuyeckue

peaxkyuu.

4. Knaccol xumuueckux

coeduHenuli. 6 ceeme

10/

5. Umoezcosasn Pemienne 3aJaHui
KOHMPObHAs pabomad. | KOHTPOIBHON pabOTHI.

6.Ananuz KOHMpPOILHOU
pabombi.

Amnanu3 ommooK.
AHanu3 KOHTPOJIbHOM paboTHI.

Pabora Hag ommmbOKkamu.
Pelienne 3agau.
Cnymanue oObSICHEHHH yIuTelIsl.

B W

Cnmcok aureparypbl

Xumus. 8 kimacc: yue6. J{ias obmeodpazosar. yupexaenuii / O.C. ['abpuenst. —
17-e u3a., crepeorun. — M. : [Ipoda, 2011. — 270, [2] c. : m.
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