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IHosicuuTeALHAA 3aNIUCKA

Pabouas nmporpamma no xumuu ais 8-9 kiaccoB paspaboTaHa Ha OCHOBE (eaepaIbHOrO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaH )O o6pazoBatenbHOUM mporpaMmmbel MKOY
ApxaHrenbcKoi cpeqHel 001eo0pa3oBaTeIbHOM KO U MPUMEPHOM MPOrpaMMBbl 10 XUMUH, a
TaK kK€ Ha OCHOBE aBTOpCcKoM yueOHoi nporpammbl O.C. ["abpuensina.

Ha o6asze mnentpa «Touka pocra» obecreunBaeTcsi peanu3aius 00pa30BaTeIbHBIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHUECKOW HAarpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHUM C TpEOOBAaHUSAMHU 3aKOHOJATENIbCTBA B cdepe o0pa3oBaHWs W C Y4ETOM
pexomenaanuit dexepanpHoro omeparopa yueOHOro npenmera «Xumus» . OOpazoBaTenbHas
porpaMMa I03BOJIAET UHTEIPUPOBATh PEATU3yeMble MOAXOAbI, CTPYKTYPY M COAEpKaHUE MPU
OopraHu3anu oO0y4eHus: XMMUU B 8—9 Kitaccax, BHICTPOCHHOM Ha 0ase JIto00ro M3 JOCTYIHBIX

yaeOHo-MeTonnueckux komiuiekcoB (YMK) . Hcmonmb3oBanue obOopynoBanus «Touka
pocTtay npu peanusaruu ganHou Ol mo3BosiseT co31aTh yCIOBHUS:

. JUTSL pacIIMPEHUs COAEepkKaHUS MKOJILHOTO XMMHUUECKOro 00pa3oBaHMUs;

. JUTSL TIOBBIIICHUS TMO3HABATEIhHOW AKTHMBHOCTH OOYYAIONIUXCS B €CTECTBEHHO-
Hay4YHOH 00J1acTH;

. JUISE  Pa3BUTHSI JUYHOCTH peOEHKa B Tpolecce OOydeHHS XHMHHU, €ro

CMOCOOHOCTEH, (OPMHUPOBAHUS U  YAOBICTBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB |
noTpeOHOCTEH;

. i paboThl C OMapéHHBIMH IIKOJbHUKAMH, OpPraHU3allid WX pPa3BUTHS B
pa3MyHbIX 00JacTAX 00pa30BaTENbHOM, TBOPUECKOH EATETLHOCTH .

O01mas xapakTepucTHKA y4e0HOro npeaMera « XuMush)

XuUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHMiia CBOE BIUSHUE HA
BCe O0ONacTH 4YeNOBEYECKOrO CYIIECTBOBAaHHWsS, 3a/aja HOBOE BHJIGHME MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOIl KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM KU3HH O0IIECTBA:
3HAHME XUMHUU CIY)KHT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PEHUS UEIOBEKA, €ro
MPEJICTAaBICHUI O MAaTEPUAIIBHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPaIOT (hOpMHUpPYEMbIE XUMHUEH
MPEJICTABICHUS. O B3aHMMOIIPEBPAIICHUSX DSHEPrUU W 00 DBOJIOLUU BEIIECTB B TPUPOJIE;
COBpEMEHHAasi XMMHs HalpaBjeHa Ha pelleHHe II00albHBIX MpPOoOJIeM YCTOMYMBOIO pa3BUTHUS
YelIOBEYeCTBA — CHIPbEBOM, JHEPreTHUYECKOH, MUIIEBOW M HKOJIOTMYECKON 0e30macHOCTH,
npobiieM 3apaBooxpaHeHus. B yclioBusix Bo3pacTaroiiero 3HaueHuss XMMHUU B KM3HU 00IlIecTBa
CYIIECTBEHHO TMOBBICHUIIACH POJIb XHUMHUYECKOTO OoOpa3oBaHus. B miaHe coluaiu3aiud OHO
ABIIIETCS OJHUM W3 YCJIOBHM (OPMUPOBAHMSA HHTEIEKTa JUYHOCTH M TapMOHUYHOTO €€
paszButus. COBPEMEHHOMY YETOBEKY XHMHUYECKHE 3HAHUS HEOOXOMUMBI IJi TPUOOpETCHHS
OOLIEKYIbTYpPHOTO YPOBHSI, MO3BOJISIONIET0 YBEPEHHO TPYAMUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW KHU3HU OOIIECTBA, IS OCO3HAHHS BAKHOCTH Pa3yMHOIO
OTHONICHUSI K CBOEMY 3JI0POBBIO U 3JI0POBBIO JIPYTHX, K OKpYKarolled MPpUPOAHON cpelne, AJs
TPaMOTHOTO MMOBEJCHUS TP UCTIOIb30BAHUH PA3IMYHBIX MAaTEPUATIOB M XHMHUECKUX BEIIECTB B
MOBCEHEBHON JKM3HU XHUMHYECKOE 0Opa3oBaHWME B OCHOBHOM IIKOJIE SIBISIETCS 0Oa30BBIM I10
OTHONICHHUIO K CUCTEME OOINero XMMHYeCKoro obpa3zoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealu3yeT MpuUcyllre OOIeMy XHMHUYECKOMY OOpa3oBaHUIO KIIOYEBbIC
[IEHHOCTH, KOTOpPbIE OTPaXXalOT TOCYJApCTBEHHBIE, OOIICCTBCHHBIE W WHIUBUIyaTbHBIC
MOTPEOHOCTU. DTUM OMpPEALISIETCS CYNIHOCTh OOINEH CcTpaTreruu OOyYeHHs, BOCIIHUTAHHS H
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMU Y4eOHOTO mpeameTa «XuMmus». M3yuenue mpenmera: 1)
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CHocoOCTBYeT (HOPMUPOBAHHMIO €CTECTBEHHOHAYYHOH KAapTHHBI MHpA, AOCTIDKEHHIO OOIel u
(GYHKIIMOHAJIBbHOW T'PAaMOTHOCTH, JA€T BO3MOXHOCTH JJISi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH IMOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIIEIOBATEIbCKUX YMEHUH,
HEOOXO/JMMBIX KaK B TOBCEIHEBHOH XH3HU, TaK U B NMPO(PECCHOHATBHON NEATETBHOCTH; 3)
3HaKOMHUT CO crenu(UKoi HAyYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3IJIAa Ha
€IMHCTBO TIPUPOABI U YEJOBEKa, SBIISETCS OTBETCTBEHHBIM OJTalloM B (HOpMUpOBaHUH
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH TOJAPOCTKOB; 4)  CcHocoOCTBYyeT  (HOPMHUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMUECKOE 00pa30BaHKE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHMH XHMUU OOECIIEUMBAIOTCA  CIEIU(PHKON
COZIepXKaHUsl NpPEeIMeTa, KOTOPBIM SBISETCA MNEAArorMuyeckd aJanTUPOBAaHHBIM OTPAKEHUEM
0a30BOil HAyKW XUMHH Ha ompeienéHHOM sTane e€ pa3BuTHs. Kypc XMMUU OCHOBHOW ILIKOJIBI
OpUEHTUPOBAH Ha OCBOCHHE OOYYAIOUIMMUCS OCHOB HEOPraHMYECKOW XHMHUU U HEKOTOPBIX
NOHATUI U CcBeZeHUN 00 OTIENbHBIX 00BbEKTaX opraHnyeckoil XuMuu. CTPYKTypa COAepKaHUS
npenMera chopMHUpOBaHa Ha OCHOBE CHUCTEMHOrO Mojaxoja K ero usydeHuto. ConepikaHue
CKJIA/IBIBAETCS] U3 CUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI IOHATUN
0 xumuueckod peakuud. OOe 3THU CHUCTEMbl CTPYKTYPHO OPTraHHU30BAaHbI 10 TNPUHIUIY
IIOCJIEIOBATEIbHOTO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKHUX IIPEICTaBICHUN pPa3HOIO
YPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YYEHHMsSI KaK OCHOBbI BCErO0 €CTECTBO3HAHMS, YPOBHS
nepuoauueckoro 3akona /[. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMHH, YUYEHUS O CTPOCHUU
aTOMa U XUMHYECKOW CBS3H, MPEICTABICHUN 00 3IEKTPOIUTUYECKON NHUCCOLMALUN BELIECTB B
pacTBopax. TeopeTnueckue 3HaHHUs PacCMaTPUBAIOTCS HA OCHOBE AMIIMPHUUYECKU MOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApyromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS U NPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 TPUMEHEHHMS M TMOJYy4eHHs H3y4yaeMbIX BelIeCcTB Takas OpraHu3auus
COJIep’KaHUsl Kypca CHOCOOCTBYET TMPEACTABICHUI0 XUMHUYECKOW COCTABISIIONICH HAYYHOH
KapTUHBI MHUpa B JIOTUKE €€ CUCTEeMHON MpHupoAbl. TeM cambiM oOecrneurnBaeTcsi BO3MOXHOCTh
i popMupoBaHUs y 00y4aromuXcst IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MIO3HAHMS B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOCHHME COJAEPM AHUSA Kypca IMPOUCXOAUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHBIX KypcoB: «OKpyxaromui Mup», «buonorus. 5—7
Kkiaccs» U «dusuka. 7 Kiacey.

Jlannasi oOpa3oBaresbHas MporpaMMa 00ecreurnBaeT YCBOGHUE YYAIMMUCS BaKHEUIITHX
XUMHYECKHX 3aKOHOB, TEOPHH M MOHATUH; (OpMUPYET MpelICTaBIeHHE O POJIM XHUMHUU B
OKPY’KaIoIlleM MHUPE U KU3HU 4desaoBeKa . IIpu 3ToM OCHOBHOE BHUMaHUE YIEISAETCS CYLIHOCTU
XUMUYECKUX PEAKUUMH M METoJaM MX ocyllecTBiIeHUs . OJHUM U3 OCHOBHBIX NPHUHIIMIIOB
IIOCTPOEHUS NPOrpPaMMBbl SIBISETCS MPUHLMUI JOCTYIHOCTU . OKCIEPUMEHTAJIbHbIE JJaHHBIE,
MOJIYYEHHBIE YYAIIUMHKCS MPU BBITOJIHEHUN KOJWYECTBEHHBIX OIBITOB, IMO3BOJIAIOT yYaIlMMCS
CaMOCTOSITENIBHO JI€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH . [loaxonbl, 3aJl0)KEHHBIE B
coJiep)kaHuEe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOJUMBIE YCIOBUS JUJISi CUCTEMHOTO YCBOEHUS
y4YaIIMMHUCS OCHOB HayKH, JUIs 0oOecreueHus] pa3BUBAIOLIETO0 U BOCIHUTHIBAIOIIETO BO3/ICHCTBUSA
o0ydeHHUs Ha JUYHOCTH ydaiierocs . @opMupyeMble 3HaHUS JODKHBI CTaTb OCHOBOW CHCTEMBI
yOeXIeHUH HIKOIbHHUKA, IEHTPAILHBIM SAPOM €r0 HAyYHOT'O MHUPOBO33PEHUS .

Ieau 1 0co0eHHOCTH M3Y4YeHUsI Y4eOHOIr0 npeaMera

K mnHampaBieHHIO TNEpBOCTENIEHHONW 3HAUYMMOCTH MpPHU pean3aluu 00pa3oBaTENbHBIX
byHKIMA npeaMera  «XUMHs» TPAAUIIMOHHO OTHOCSAT (OPMHUPOBAHHE 3HAHUM OCHOB
XMMHUYECKON HAyKH KakK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKOHN JesITeIbHOCTH
YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyNbTYpbl. 3azada IpeIMeTa COCTOUT B
(OpMHpPOBAHNUN CHCTEMBl XMMHYECKHX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJO0KEHUH, TOCTYNHBIX 00OOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, si3blKa
HayKH, 3HAHUI O Hay4yHbIX METOJAaX M3YYEHHUs BELIECTB M XMMHMUECKHUX PEaKLMH, a TakKe B
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(OpMHPOBAHUHU U PA3BUTUU YMEHHUU M CIOCOOOB JESITEIHHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HAONIONEHNEM W TPOBEJCHHEM XHMHYECKOTO OKCIEPHMEHTa, COOIIONCHHEM  IIPaBHII
Oe3omacHoro oOpaleHus ¢ BELeCTBAMU B IIOBCEIHEBHOW >XKU3HU. Hapsay c¢ »tuM nenu
U3ydeHUS] MpeAMeTa B MpPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAaHBI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOmiero obpazoBanus. CeromHs B 0o0pa3oBaHHUU 0CO00
3HAQYUMOM TPU3HAETCS HANPABIEHHOCTh OOYYEHHs Ha Pa3BUTHE M CAMOpAa3BUTHE JIMYHOCTH,
(dopmupoBaHue e€ MHTeIUIeKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YUYUTHCS M MPOJIOIIKATH
cBO€ 00pa3oBaHWE CAMOCTOSATEIBLHO CTAHOBHUTCS OJHOW M3 BaXHEHIHMX (QYHKIUNA y4eOHBIX
IPEIMETOB.

B cBs3u ¢ 3THM npH U3y4EHUH NpeAMETa B OCHOBHOM HIKOJIE IOMHUHHPYIOIIEe 3HAUCHHE
nproOpenu Takue ey, Kak:

* (hopMHPOBaHHME MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caM00Opa30BaHUIo,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HH;

* HaNpaBICHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOoe NpPUOOIIEHHE YYalIMXcs K
CaMOCTOSATENIFHOM  TIO3HABATENIFHOW  JAEATEIBHOCTH, HAyYHBIM  METO/AaM  IIO3HAHWA,
(GOpMUPYIOIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

* oOecrieueHre YCJIOBHUH, CIIOCOOCTBYIOIIMX TMPUOOPETCHHUIO OOYYaAIOIUMHUCS OIBITA
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITCTEHIIHI ), UMEIOLNX YHUBEPCAIFHOE 3HAYCHNE [T PA3IMYHBIX BHJIOB ACATEIBHOCTH;

* (opMHUpOBaHHE YMEHHH OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYXAIOIIEro Mupa Ha
OCHOBaHHH 3HaHWH M OIBITA, OJXYYCHHBIX MPH N3YYCHUN XUMHUU;

* popmupoBanue y 00y4yaromuxcsi TYyMaHUCTUYECKUX OTHOILICHHM, MOHUMaHHsI LIEHHOCTH
XMUMHYECKUX 3HAHUH Ul BBIPAOOTKM SKOJOTMYECKH IEIeCOO0pa3HOrO MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAKOLIEH MPUPOIHOMN
cpensl;

* Dpa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTE K CaMOKOHTPOJIIO |
CaMOBOCIIHTAaHMI0O Ha OCHOBE YCBOGHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOGWIIS U HAIIPABICHHOCTH AaJbHEHIIET0 00yueHUs.

Mecto y4yeOHOro npeamera « XumMus» B y4eOHOM IJIaHe
B cucreme o6mero o6pa3oBaHus «XUMHS» TpU3HAHA O0O0SA3aTENbHBIM Y4eOHBIM
MpEeAMETOM, KOTOPBIA BXOAUT B COCTaB MpeaMeTHoW obnactu «EcTrecTBeHHO-HAay4YHBIC
OpeaMeThl». Y4eOHBIM TUIaHOM Ha e€ u3ydyeHue orBeneHo 138 y4eOHBIX yacoB — 1o 2 4 B
Henelro B 8 U 9 Kjaccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO rogaM 00y4eHust

(mpakTHueckas 4acTb y4eOHOro COJlepKaHus nmpeaMera yCHJIEHA
MaTepHaJbHOTEXHUYEeCKOl  0a3zoif mentpa «Touka pocra» / JETCKOrO TEXHONapKa
«KBaHTOpHYM», HCHOJB3yeMOro MJIs pealn3aluu 00pa3oBaTelIbHBIX MPOTrPaMM B paMKax
MpPEnoIaBaHusI XUMUH )
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Beseoenue

Uto uzyuaer xumus. [Ipocteie u ciaoxHbie BeniecTBa. CBOMCTBA BEMIECTB. XUMUYECKUI
as1eMeHT. DopMBI CyIIECTBOBAHUSI XMMUYECKOIO JIEMEHTA. XUMHUUECKUE SIBICHUS, UX OTIMYNE
0T (U3NYECKUX sBIEHUH. JIOCTMXKEHHS XMMHUM U HMX NPaBUWIbHOE HCHoib3oBaHue. Vcrtopus
BO3HUKHOBEHUS U Pa3BUTHUSI XUMHUH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHYECKON
Haykd. OCHOBHBIC 3aKOHBl xXuUMHH. OOIIee 3HAKOMCTBO CO CTPYKTYPOM MEPHOJUYECKON
Tabmuupl: nepuonasl U rpynmbl. Tabmuma .M. MenzaeneeBa kak CHpaBOYHOE IOCOOHE IS
IOJy4eHUsl CBEAEHUH O XMMHUYECKHX »3jeMeHTax. OOo3HaueHHe XMMHUYECKHX HJIEMEHTOB.
[Ipoucxoxxaenne Ha3BaHWN XUMHUYECKUX 3JeMeHTOB. Tabimia MeHzeneeBa Kak CIPaBOYHOE
nocoOue JUisl MOJYyYeHUs CBEIEHUN 0 XMMHMUYECKUX 3JIEMEHTax. XUMHuueckas (popMyiia, HHAEKC,

3



K03 pHLMEHT: 3amucu U yTeHue Gopmyi. Macca aToMOB 1 MoseKyil. OTHOCHTEIbHAS aTOMHAs
Macca. OTHOCHTENBHAsA MOJIEKYJIsIpHas macca. PacueTr MaccoBOM 10IM XMMHUYECKOTO 3JIEMEHTa
1o (opmyJie BEUIecTBa.

Amombl Xumuyeckux 31eMeHmos

JlokazarenbcTBa CIOKHOCTH CTpoeHust atoMoB. OmbiThl Pesepdopna. Ilmanerapnas
MOJIETb CTPOCHHUS aTOMOB. XapaKTEpUCTUKAa HYKJIOHOB. B3amMOCBS3b MOHSTHN: MPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpPEMEHHOE ONPENEIICHUE IOHATHUS «XUMUYECKUH DIIEMEHT).
W3meHenus, NpOUCXOIAIINE C YUCIOM MTPOTOHOB, IEKTPOHOB M HEMTPOHOB B COCTaBE aTOMOB
XUMHUYECKMX 2JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJIHOTO D3JIEMEHTA.
XapaktepucTuka 3J1eKTpoHOB. CTpOCHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB 3eMeHTOB. [loHsaTHE
0 3aBEPIICHHOM M HE3aBEPIICHHOM JJIEKTPOHHBIX (HEPreTHUeCKUX) ypoBHIX. PacmonosxeHue
3JIEKTPOHOB HA DJHEPreTUYECKHX YPOBHSAX, aTOMbl METAUIOB M HEMETAIoB. HOHBI
MOJIOKUTEbHBIE U oTpuIlatenbHbie. [loHsaTHe noHa. MoHbI, 00pa3oBaHHBIE AaTOMAaMH METAJUIOB U
HeMeTtasuioB. [loHsATHE 00 MOHHOWM CBS3M, CXEMbl 00pa30BaHUs MOHHBIX coeauHEHUH. CXEeMbl
00pa30BaHUs MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Gopmynbl. KoBaneHTHas mojsipHas |
HeMoJsIpHast XuMU4eckue cBsi3u. Cxembl oOpa3oBanus moiekyn coequHenuit (HCI, H,O, NH; u
Ip.). DIEKTPOHHBIE U CTPYKTYypHBIE (popmyinbl. CxeMbl 00pa3oBaHUs IBYXaTOMHBIX MOJIEKYII
BOJIOpOJIa, XJIOpa, CEphbl, a30Ta W Jp. DIEKTPOHHbIE M CTPYKTypHBIe (popmynsl. KpaTHocTh
XAMHYECKOU CBs3U. [loHATHE O MeTamumyeckou CBA3U. EnuHas mpupona XMMUYECKOW CBA3U.
[Tonsitue 00 arom-umoHax. IloHsTHe 00 00OOIIECTBICHHBIX JJEKTPOHAX. BhIMogHEeHNE
yIpakHEHHH, TOArOTOBKA K KOHTPOJIBHOI padoTe.

IlIpocmouie gewecmea

XapakTepUCTUKA IIOJIOKEHUS DJIEMEHTOB-META/NIOB U HeMmeTauioB B llepumonnueckon
cucrteMe. CtpoeHne ux aToMoB. DHU3MUECKHE CBONCTBA METAIOB U HEMETAUIOB — MPOCTHIX
BelecTB. PacueT OTHOCHTENBbHON MOJEKYISIpHOW Macchl (MMOBTOPEHHUE). AJUIOTpOINHUs Ha
npumepe ojoBa, (¢ocdopa, Kuciopoga u yriaepoaa. KomuuecTBo BemiecTBa M €IUHUIBI €rO
M3MEPEHUS: MOJIb, MIJIJIUMOJIb, KUI0MOJIb. [locTosiHHas ABoraapo. Pacuer MosIeKyISIpHBIX Macc
BEUIECTB MO0 HUX XUMHUYECKHUM QopmyaaM. MWUIMMOJSpHAas W KUJIOMOJSPHas MaccChl.
BrinonHeHnue ynpaxxHEHHU ¢ UCMIOIB30BAHUEM MOHSITHH «I1OCTOSTHHASE ABOTAJIPO», «KOJIHMYECTBO
BEIIECTBA», «Macca», «MoJspHas Maccay. OO0oOlieHrne M 3aKperieHue 3HaHWil 1o Teme
«KonnuecTBo BelecTBa», pelieHne SKCIEPUMEHTAIBHBIX 3a1a4. [loHsaTHe o MoisipHOM 00BeMe
razoB. HopmanbHbie ycrmoBus. MUIITUMOJSIDHBIH W KUJIOMOJSIPHBIA 00BeM. BpimonHeHMe
YIPaXHEHUH C MCIOJIB30BAaHUEM TMOHATHHA «MOJSIPHBIH 00BEM», «KOJHMYECTBO BEIIECTBAY,
«Maccay, «MmoJisipHas Maccay. O000IIeHe U 3aKpeTUIeHHe 3HaHUN Ha TeMy «MOsIpHbId 00beM
ra3oBy, pelIeHne IKCIEPUMEHTAIbHBIX 3a1a4. O000IIeHne U cucTeMaTu3aus 3HaHuid. Pemenue
3a/1a4y ¥ yNPaXHEHUN C UCIIOIb30BAHUEM MOHITHH «KOJIUYECTBO BELIECTBAY», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00beM», «IIOCTOSTHHAST ABOTaIpO».

Coedunenun Xumuyeckux 3J1eMeHmos

[Tonatue o crenenu okucieHus. OmnpeneneHue CTENEHH OKHUCIEHHUS 1o (opMyiaMm
coenmuaeHuit. CocrtaBiienne (Hopmya OWHAPHBIX COCIWHEHHM, OOIMUK CIOcO0 WX Ha3BaHMM.
Oxcunpl. CocraBienue ux Gopmyn u Ha3BaHuid. Pacdersl mo ¢opmymnam. CoctaB U Ha3BaHUSA
OCHOBaHWH, nx Kiaccudpukaiusa. Pacuersl mo gopmynam ocHoBanuid. IIpencraBurenu: NaOH,
KOH, Ca(OH), Pacuersi mo ¢opmymnam ocHoBanuii. CocTaB W Ha3BaHUS KHCIOT, WX
kinaccuukanus. Pacuetst mo ¢opmymnam kucnor. IlpencraButenu kucnoT. Pacdersr mo
dopmynam kucnot. CoctaB U Ha3zBaHUs coseld. Pacuerst nmo gopmynam coneid. IlpeacraButenu
coneii: NaCl, CaCOj3 Ca3(PO4),. Pacuerst mo ¢opmyiam cojeit. IIpoBepounass pabora 1o
OCHOBHBIM KJIaccaM HEOpraHMYecKHX BemlecTB. PacueTsl mo (opmyliaM OCHOBHBIX KJIACCOB
HEOpPraHMYEeCKUX BelecTB. AMQOTepHble U KpUCTAJUIMUECKHe BemiecTBa. Kpucraminueckue
pemieTky. IIoHATHSA O MEXKMOJIEKYIIPHOM B3aUMOJEHCTBUU U MOJIEKYJISIPHOU KPUCTAIIIMYECKOM
peuerke. CBOWCTBA BEHIECTB C ATUM TUIOM pemieTkh. CBONCTBA BEIIECTB C Pa3HbIM THUIIOM
KPUCTATIMYECKHUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HbIM KJlaccaM coeuHEeH. B3aumocBs3b
THIIOB KPUCTAJUIMYECKUX PEIIETOK W BUJIOB XUMHUYECKOU CBA3U. [IOHATHA O 4MCTOM BEUIECTBE U
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cMmecH, ux omuns. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceil. CriocoObl pa3faeneHust CMecei.
[TonsiTust 0 JONMM KOMIIOHEHTa cMecH. BblumcieHue ee B cMecH M pacueT Macchl WM oObeMa
BEIIIECTBA B CMECH T10 €ro jaose. Pemienue 3a1ay U yrnpaKHEeHUI Ha pacyeT 10Ju (MacCoBOM Min
00BbEMHOI) M HaXOXKJEHHUE MacChl (00beMa) KOMIIOHEHTAa CMeCH. BhIoTHEHNEe yIpaKHEHUH U
pelieHne 3a1ad.

H3zmenenusn, npoucxooauwiue c eujecmeamu

CriocoObl OYMCTKH BELIECTB, OCHOBAaHHBIE HAa UX (U3MYECKUX cBoiicTBax. Oumncrka
NUTHEBOM BOABI, mNeperoHka HedTu. [loHATHE O XUMHYECKHUX SIBICHUSAX, UX OTIUYHUE OT
¢usnueckux. Ilpu3Haku M yclIoOBHS NPOTEKAHUS XUMHUECKMX peakuui. Peakuusi ropeHwus.
KonnuecTBeHHas cTOpoHa XMMHUYECKHUX pEakluil B CBET€ ydeHHs 00 aToMax M MOJeKyjax.
3HaueHHe 3aKOHa coxpaHeHus macchl BemecTB. Poms M.B. JlomonocoBa u . JlanmbToHa B
OTKPBITUM W YTBEPKICHUM 3aKOHA COXpaHEHWs Macchl BemlecTB. [loHATHE O XMMHUYECKOM
YpaBHEHHH KaK 00 YCIIOBHOM 3allMCH XMMHYECKON pEaKIuH C TOMOIIbI0 XUMHUECKUX (HopMyII.
3HavueHne HMHACKCOB M KodpdumumeHToB. COCTaBICHHE YpPaBHEHUM XWMHUUYECKHX PEaKIIUM.
Pemenne 3amad Ha HaXOXKIACHUE KOJHMYECTBA, MAacChl MM OObeMa MPOAYKTAa PEaKIUH 10
KOJIMYECTBY, Macce WM 00beMy MCXOJHOIO BellecTBa. e ke pacyeThl, HO C UCIOJb30BaHUEM
HOHATHUS «I0Js» (MCXOHOE BEIIECTBO JaHO B BHJE PACTBOpA 33JaHHOM KOHLEHTPALMM WM
COJICPKUT OTpeIeNICHHYIO JI0JII0 TpuMeceit). Perienne skcrepriMeHTaabHbIX 3aja4, 3aKpeIuieHue
3HaHUN 10 TeMe «XUMHUYEeCKUE ypaBHEHUs». CyIIHOCTh peakluil pa3jokKeHHUs U COCTaBIICHUE
yYpaBHEHUN peakiui, MpOJEIaHHbIX yuHuTesneM. [IoHATHE O CKOpOCTH XMMHYECKHUX PEaKIUH.
Karanmuzaropelr, ¢epmentsl. CymHocTs peakuuii coenuHeHus. CocTaBieHUE ypaBHEHHM
peakuuii, mpoaenaHHbix yuntenem. CylmHOCTh peakuuil 3amenieHusi. CoCTaBlIeHUE YpaBHEHUN
peakuuid, NpOAENAaHHBIX Y4HUTENeM. P akTUBHOCTM METaNIOB, €r0 MCIIOIb30BaHUE JUIS
IIPOTHO3UPOBAHUS BO3MOYKHOCTM NPOTEKaHUS pPEAKUUNA MEXIy MeTaulaMd M PpacTBOpaMu
KHUCIO0T. Peakiiuy BBITECHEHUS! OJHUX METAJUIOB M3 PACTBOPOB MX COJIEH JPYTMMH METalIaMU.
CymHocTh peakiuii oomeHa. CocTaBieHHE ypaBHEHUH peaklUid, MPOJACTAHHBIX YYUTEICM.
Peakuuy HelTpanu3anuu. Y CIIOBHs TEUEHHUs PEaKLMil MEXKIy pacTBOpaMHU KHCIIOT, LIEIOYEH U
cojieil 10 KoHLA. TUIbl XMMUYECKUX peakuuid (o0 MPU3HAKY «UHCIO M COCTAaB MCXOJHBIX
BEUIECTB U IIPOAYKTOB pEAaKLMU») Ha IpUMEPE CBOMCTB BOAbl. Peakuust paznoxkeHus -
3JIEKTPOJIN3 BOJbI. Peakuum coelIMHEHHs — B3aUMOJCHCTBHE BOJABI C OKCHUAAMH METAIIIOB H
HeMeTauioB. lloHATHE «TUAPOKCUABI». Peakuuum 3amenieHus — B3aWMOJCKHCTBUE BOJABL C
HIEJIOYHBIMH U I1IE€JIOYHO3EMENIbHBIMU MeTaliamMu. Peakiiun obOMeHa (Ha mpuMepe THIpOJu3a
cyibdara amoMUHUS M KapOuaa Kanblus). Pemenue 3amau u ynpaxneHuil. Iloaroroska k
KOHTPOJIbHOHM paboTe.

Ilpocmeiimue onepayuu c éeuyecmeamnu (XumuuecKuii RPAKmMuKym)

[IpaBuna TexHWKU OE30MACHOCTH TIPH OOpAIEHWH C JIAOOPATOPHBIM O0OPYIOBAHUEM,
npu paboTe B KabMHETe XMMHUU. 3HAKOMCTBO C Ja0opaTopHbIM 00opynoBaHueM. Ou3nveckue u
XUMUYECKHE PEAKLUU MpU TOpeHuu cBeud. KadecTBeHHBIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. Ananu3 Boasl. IIpo3paunocts Boabl. IIpu3HaKuM XMMHUYECKHX pEaKLUii: BbIACIECHUE
rasa, BbIIaJICHUE OCaJKa, U3MEHEHHE LIBeTa BemecTB. KauectBeHHble peakunu. [Ipurorosnenue
pacTBopa caxapa U pacueT €ro MacCOBOM J10JIU B PaCTBODE.

Pacmeopenue.  Pacmeopwvr.  Peakuyuu  uonnozo  oomena.  OKuciaumenvbHo-
6occmanoeumesibHble peaKyuu

PactBophl. ®Pusnueckas M XUMUYECKas TEOpUs PAcTBOPOB. TeraoBbIE SIBICHUS TPHU
pacTBopeHuH. ['mapaTel M KpPUCTAJUIOTMApAThl, KpHUCTAaUIM3allMOHHAas Boja. HacelieHHEbIE,
HEHACBIIICHHBIC, TEPECHIIIEHHbBIE PAaCTBOPBL. XOPOLIO PACTBOPHUMBIE, MaJOPaCTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEILECTBA. DJIEKTPOJIUTHI U HEJEKTPOIUTHI. DIEKTPOIUTUYECKAS
Jucconanus U accounanus. MexaHu3M JHCCOLMAlWK BEIIECTB C Pa3jJW4YHbIM THIIOM CBS3H.
CreneHb 31eKTpOTUTHYECKON Aucconnanui. CHUIbHBIC U ClTa0ble 3JEKTPOIUTHI. DIEKTPOIUTHI U
HEIJIEKTPOJIUTHI. MeXaHu3M JIUCCOLMAlMU BEIIECTB C PA3IMYHBIM THUIOM CBsi3H. CTeneHb
AIIEKTPOIUTHYECKOH Auccounanuu. CuibHbIe U cradble eKTpoiuThl. Monsl. CBOMCTBA MOHOB.
Knaccudukanmst noHOB 110 cocTaBy (IIPOCTHIE U CIIOXKHBIE), 11O 3apsaay (KaTHOHBI M @aHUOHBI), TI0
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HAIMYUIO BOJHON 000NOYKU (TUAPOTHPOBAHUE M HETHIpOTHpOBaHKE). OCHOBHBIC TOJOKEHUS
TOJI. Peaknuu B BOJHBIX pacTBOpax dJEKTpoauTOB. HeoOpaTuMmblie u 0OpaTHUMbIC PEAKIIUH.
MornekynsipHOE W HMOHHOE YypaBHEHHE peakiuil. Peakiuu w#oHHOrO oOMeHa. Peakmuu
HedTpanmm3anuu. Kucnorel. Mx kimaccudukanus mo pa3iauvHbiM npu3Hakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJIUTOB, UX JUccoluanus. B3aumoaeincTBue KUCaoT ¢ MeTalllaMU, YCIOBUS
TEUCHHS] ATUX PEAKIH. DJIEKTPOXMMHUUYECKUM pAll HAMpsDKEHUS MeTauioB. BzaummopeicTBue
KHUCJIOT C OKCHMJAaMH METAUIOB M OCHOBaHMAMHU. Peakuuum HelTpanusauuu. B3anmopeincrsue
KHUCJIOT C COJISIMH. 3alKch YpaBHEHUN peakiuil (MOJIEKYISIPHBIX U HOHHBIX) C UCIOJIB30BaHUEM
Tabmuibl pactBOpuMocTH. OrmpenencHrue OCHOBAHUN KakK DJJEKTPOJIUTOB, WX JIUCCOIHAIIHSL.
Knaccudukanmust ocHOBaHWMK TIO pa3IWYHBIM TpPHU3HAKaM. B3auMoaeCcTBHE OCHOBAaHHMMA C
KucnoTaMu (MOBTOpeHue). BiammopeiictBue mienodeld ¢ comssmu  (pabora ¢ Tabnuiei
pacTBOPUMOCTH) M OKCHAAMH HeMeTauioB. Pa3noskeHune HepacTBOpUMBIX ocHOBaHuid. CocTaB
OKCHJIOB, WX Kiaccudukarus. CBOHCTBA KUCIOTHBIX U OCHOBHBIX OKCHIIOB. Ompenenenue coyei
KaK OJJICKTPOJUTOB, WX nuccoruanus. Kimaccudukamms comeil. B3aumopeicTBue coieir ¢
MeTaJulaMH, OCOOCHHOCTH 3THUX peaklWid M B3aHMMOJAEHUCTBHE cosieii ¢ coisimu (pabota ¢
TabnuIei pacTBopuMocTh). B3aumoseiicTBue cojieil ¢ KUCIOTaMH U IiejiodaMu (TIOBTOPEHUE).
[TonsaTHEe O TeHETUYECKOM CBSI3M M T€HETUYECKHUX PsiIax METAJJIOB U HEMETayuloB. PaszinuHbie
OpU3HAKW KJIacCUPHUKAIMM XUMHUYECKHX peakuuil. OnpeneneHue CTeneHed OKHCIeHUs
3JIEMEHTOB, O00pa3yloIIuX BellecTBa pa3Nu4HbIX KkiaccoB. Peakumm OBP. Ilonstue 00
OKHCIIUTENE U BOCCTAHOBUTEIIE, OKUCIEHNN U BOCCTAaHOBJIEHUU. Pemenne pacuyeTHbIX 3a1ad 1o
YpaBHEHUSAM, XapaKTEPU3YIOIIMM CBOWCTBAa OCHOBHBIX KJIACCOB COEIWHEHUM, U BBIIOJTHEHUE
OCHOBHBIX KJIAaCCOB COEIMHEHMHM JTOr0 IUIAHA Ha TE€HETHYEeCKyr CBA3b. lloaroroBka k
KOHTPOJILHOM paboTe. ITorosast KOHTposIbHAs paboTa.
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Oowaa xapakmepucmuKka XumuuecKux iemenmos (4 u).

Crpoenue aToma, XapakTep IpOCTOTO BEIECTBA; CPABHEHUE CBOMCTB MPOCTOIO BEILIECTBA
CO CBOMCTBaMHU MPOCTBHIX BELIECTB, OOpPa30BaHHBIX COCEIHHWMH MO TMEPHOLY U TOATPYIIIE
3JIEMEHTaMH; COCTaB M XapaKTep BBICHIEr0 OKCUAA, THAPOKCUJIA; COCTAB JIETYYEro BOJOPOIHOTO
coenuHeHUs (s Hemeraiia). CBoicTBa AMeKTpoauToB B cBere TOJl. I'eHeTmdeckue psiabl
MeTama U Hemerauia. CamMocrosiTenbHas paboTa ¢ ydalmuMUCs. 3aKperuieHHe Marepuaa.
[TonsiTue o mepexoaHbIXx »diemMeHTaX. AmdorepHocTh. ['€HeTHUECKHil psa  MEePEeXO0HOTO
aneMeHTa. Ilepnoanueckuii 3akoH u [leproauueckas cucrema, crpoeHue atoma. 3Hauenue 113 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIOJOKEHUSI JJIEMEHTOB-MeTauioB B Ilepuoanyeckoid cucreme.
CrpoeHue aToMOB MeTauIOB. MeTauiMueckue KpUCTALIMYECKUE pelIeTku. Meramindeckas
XUMHUYECKas CBA3b. XapaKTepPUCTUKA OOIIMX XUMHYECKUX CBOMCTB METAJJIOB HA OCHOBAaHUU HMX
MOJIOKEHUST B DJIGKTPOXMMHUYECKOM psIy HANpsHKEHUH B CBETE€ MpeACTaBlIeHUN 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusax. CaMOpOIHbIE METAUIbl U OCHOBHBIE COEAMHEHUS
METaJuIoB B pupoae. Baxnenmue pyasl. [lonsaTre 0 MeTalulypruu U €€ pa3HOBUAHOCTSAX: MTAPO-
, TUAPO-, anekTpometautypruu. Kopposust metaiio. CriocoObl 3alIUTHI METAJUIOB OT KOPPO3HHU.
OcoOeHHOoCTH (PU3MYECKUX M XUMHUYECKUX CBOWCTB IMICNIOYHBIX METaUIOB. BaxHeiimme
COCMHEHUS IIEJOYHBIX METAJIOB: MIENIOYH, COJIM; MX CBOMcTBa M mnpuMmeHeHue. OOmias
XapaKTepUCTHUKA METAJJIOB BTOPOW TPYIILI TIABHOW TMOATPYIIILI, OCHOBHBIE (DH3HUYECKHE H
XUMHYECKHE CBOMCTBA IIEIIOYHO3EMEIbHBIX MeTaylioB. Baxknelmme coenqunenus Ca u Mg, ux
npuMeHeHue. Pollb KanmbIlusi U MarHus B KUBBIX opranu3Max. CTpoeHue atoma, (pu3nYecKue u
xuMuueckue cBouctBa. [lpumenenue amomuHua. CoeIMHEHHs aTIOMMHUS — OKCHIBI M
TUAPOKCUIBI, HX aM(POTepHOCTh. BaxkHelme conmy anroMuHUS. 3aKpEIUIeHNEe U CUCTeMAaTH3aIHs
3HAHWH 110 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHUKA METAIIOB, XUMHUYECKHE CBOMCTBA METAJIOB.
Pemienne »skcnepuMeHTANbHBIX 3ajad, penieHue ypaBHeHuil. CTpoeHHe aroma Kelesa.



®uznyeckue U xuMuueckue cpoiicra. [Ipumenenue xenesa. Coenunenus xenesa |l u xenesa
I1l. T'enetnaeckue psiipl. KauecTBeHHBIE peakIliy Ha HOHBI JKeJe3a.

Ceolicmea memannoe u ux coeOUHeHul (Xumudeckuil npakmuxkym)(3 u).

Pemenue nenouyek XuMUUECKUX MPEBpAILICHUH 110 BapuaHTaM. [IoBTOpeHUE Ha MpaKTUKE
XMMUYECKUX CBOMCTB METAUIOB. 3aKpEIUICHUE 3HAHUM MO PACIIO3HABAHUIO U TOJIYYEHUIO
BEILIECTB, 3aKPETUICHUE 3HAHUI [0 XUMHYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenne HemetayioB B Ilepuogmveckoil cucremMe, OCOOCHHOCTH CTPOCHHS HUX
atoMoB. Panel D0. Kpucraminueckoe CTpo€HHE HEMETAUIOB — IPOCTBIX BELIECTB. AJIJIOTPOIHS.
O30H. CoctaB Bo3ayxa. dusnueckue cBOWCTBA HeMETAIOB. OTHOCUTEIBHOCTh MOHATHI
«METaI» U «HEeMeTaul». XUMHUYECKHE CBOMCTBa HeMeTauioB. OKHUCIUTENIbHBIE CBOMCTBA:
B3aUMOJICHCTBUE C MeETaUIaMH, BOJOPOJIOM, MEHEE »3JIEKTPOOTPULATEIbHBIMU METaIAMH,
HEKOTOPBIMU CIIOKHBIMU BEILIECTBAMH. BOoCCTaHOBUTENbHBIE CBOWCTBA HEMETAIJIOB B PEAKLIUSIX
C KHCIOPOJOM, CJIOKHBIMU BEIIECTBAMHU-OKUCIHUTEIAMH. MaKpO3JIEMEHTbl U MUKPO3JIEMEHTHI.
Ponp MUKpPO31€MEHTOB B KU3ZHEAESITEIILHOCTU PACTEHUH, )KUBOTHBIX U YesloBeka. OpraHuyeckue
BEIIECTBA: OC€JIKHU, XKUPBI, yriaeBoabl. depmenTsl. Buramunbl. ['opmonsl. I[lomoxenue B
[lepnonuueckoii cucreme Jl. M. MenneneeBa. Ctpoenue aroma u MoJekyibl. dusnueckue u
XUMHYECKHE CBOMCTBa BOAOPOJA, €ro mojydeHue W mnpuMeHeHue. OOIas XapakTepHUCTHKa
rajjoreHoB. CTpoeHHE aTOMOB TaJIOT€HOB, CTENEHU HUX OKucieHud. CTpoeHue MoJeKyl
rajJoreHoB. ['aJoreHsl — NpoCThIe BEIIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUU UX XMMHYECKUX U
(U3HYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIUYCHHUS TMOPSIKOBOIO HOMEpa XHMHYECKOTO
anemeHnTta. Kparkue cBeneHusi o xijope, Opome, none, ¢grope. Ilomydenue xsiopoBoaopoia.
XnopoBoJopoa B npupoze. XJIOpOBOAOPO U COJsHAs KUCIOTA. XJIOPUbI, UX NPUMEHEHUE B
HapoAaHOM xo03stiicTBe. [loyyeHne raloreHoB METOAOM AJIEKTPoIu3a. brosornyeckoe 3HaueHUe
TaJIOTEHOB M HUX coeauHeHud. llpumeHenue ranoreHoB. CTpoeHue aroma KHUCIOPOAA.
AnnmoTponusi KUCIOpOJa. XapaKTEPUCTUKA XUMHYECKUX CBOMCTB KHCIOpPOJAa B CBETE
npencrasienuid 06 OBP. Ilpumenenmne xucnopoga. CTtpoeHue atoma cepbl. AJIOTPOIHSL.
®dusnveckue CBOWCTBA POMOMYECKOM cephl. XapaKTePUCTUKA XMUMHYECKHUX CBOWCTB CEphl B
cBere mnpexacraBieHuil 06 OBP. Baxwneiimme coeanHEHUS CEpbl: CEPOBOJOPOJ, CYIb(HIIBL,
OKCHJbl, CEpHUCTas KHUCIOTa, CYJIb(QUTHI; HUX CBONCTBA, MOJY4YeHHE U MPUMEHEHHUE.
PazbaBnenHast 1 KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTA, €€ CBOWCTBA, MOJIyYCHNE U IIPUMEHEHHE.
Peakuuu B3aumoneicTBus ¢ cepHor kuciaoToil. CtpoeHne aToMoB a3oTa. CTpOCHUE MOJEKYJIIbI
azoTta. PU3NYeCKue U XUMUYECKHE CBOMCTBA a30Ta B cBeTe mpenacrasieHuii 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. Pu3nyeckue CBOMCTBA, MOJIyYeHUEe, coOMpaHue, pacro3HaBaHHEe aMMHUaKa.
XVUMUYECKHE CBOMCTBA aMMHaKa: BOCCTAaHOBHTENbHBIE W OOpa30BaHHE HOHA AMMOHHS TIO
JOHOPHO-aKIeNnTOpHOMY MexaHu3My. ColM aMMOHHUS: COCTaB, MOJy4deHHe, (U3UYECKUue Hu
xumuueckue cporctBa. [IpencraBurenu. Ilpumenenue B HapogHOM Xo3diicTBe. OKCHIBI a30Ta.
A30THas KuCIOTa, €€ CcBoicTBa W TmpuMeHeHue. Hurtpartel, cenutpsl. CTpoeHHEe aToma.
Annorponusi. CpaBHEHHE CBOWCTB M NMPUMEHEHHE KpacHOro u Oenoro ¢ocdopa. XumMuyeckue
cBorictBa (pocopa. Oxcun dochopa (V) u oprodochopnas kucimora. Conu oprodochopHoit
kucinotel. Dochop B mpupome. Dochopubie ynodpenus. CrpoeHHe aroma yriepoja.
Annorponusi, cBoWcTBa Momudukanmuii — anmaza u rpadura. Mx mpumeneHue. AMopQHBIIT
YIJIEPOJ] U €r0 COpTa: KOKC, caxa, IPEBECHBIA YTroyib. AJCOPOIHS U ee MPAaKTHIEeCKOe 3HAUCHHE.
Xumuyeckue cBoicTBa yriepoaa. OKCuabl yriepoaa, UX CBOMCTBA, MOJYYEHUE U IPUMEHEHUE.
CtpoeHne MOJIEKy OKCHIIOB yriiepoia. YTolbHas KHCIOTa U ee colii. BakHelre kapOoHaTHI:
KaJIbIUT, CO/a, MOTall — UX 3Ha4eHHe U mpuMeHeHue. PacrnosznaBanue xapOoHnatoB. Ilepexon
KapOOHAaTOB B TUApoKapOoHaThl M oOpatHO. CtpoeHue aroma. CpaBHEHHE €ro CBOWCTB CO
CBOWMCTBaMHM artoMa yriiepoja. Kpucraimmueckuidi KpeMHUN, CpPaBHEHHUE €ro CBOWCTB C
yriepogaoM. [lpuponnbie coeauHeHuss kKpemuus: SiOp, CHIMKATBI M AJIFOMOCHJIMKATHI.
PazHoBuaHocTH cTekina, ero mnpoucxoxacHue. I[lomyuenwe mnemenrta. IlpousBoacTBO H
npuMeHeHHne crekia, dapdopa, meMeHTa. 3akperieHue W CUCTEMATH3aIUs 3HAHWN 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJIEHTHAs HEMNOJIApHAs XHWMHUYEcKass CBs3b. PelieHne
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HKCIEPUMEHTAIbHBIX 3a/a4 M ypaBHEHUH peakiuid. [loAroroBka K KOHTPOJIBHOM paboTe.
3akperuicHue W CHCTeMaTH3allus 3HAHWK 10 TeMe: XHWMHYECKHE W (PU3MYeCKHEe CBONCTBA
HEMETaJUIOB,  XMMHYECKHE  peaklMUH, KOBAJCHTHas  MOJspHas  CBA3b.  PelieHue
SKCTIEPUMEHTAIBHBIX 3a7ad W ypaBHeHHH. [loAroroBka k KOHTposibHOU pabore. PabGora Hazg
OIIMOKaMHU.

Ceoilicmea Hememannoe u ux coeourenuil (3 u).

Pemenne skcnepumeHTanbHBIX 3amad 1no teMe «lloarpymma xuciopona». Pemenue
JKCHEPUMEHTAIBHBIX 3a7a4 1o Teme «lloarpynna azora u yriepona». 3aKperuieHUe 3HaHUN 110
MOJIYYEHUIO U PacliO3HABAHUIO T'a30B.

Opzanuueckue eewgecmea (12 u)

BemectBa opranmueckue u HeopraHudeckue. [IpuuuHBl MHOTO00pa3us OpPraHUYEeCKUX
COCTUHEHUN. BajgenTHOCTE. XUMHYECKOE CTpOCHUE OpraHNYeCKUX COCTMHEHUH.
MonekymsipHble U CTPYKTYpHBIE (DOPMYIIBI OPraHUYEeCKUX coequHeHUH. ['omonoruueckuil psa
npeaenbHbIX y/B. Pamukanel. M3omepsl m m3omepus. OuU3MYecKne W XMMHYECKHE CBOMCTBA.
Meran wu oraH: cTpoeHME MoOJeKyld. [opeHne wmerana u 3ta”a. [IpuMeHeHue wmeraHa.
XUMHUYECKOE CTPOCHUE MOJIEKYJIbl ATWIIeHA. J[BOoliHasI CBsI3b. B3auMoelicTBue 3THiIeHa ¢ BOJOM.
[Momumepu3zauus stunena. [lonustunen u ero 3Haduenue. [loHsATHE O TpeNETbHBIX OJJHOATOMHBIX
CIIUpPTaX Ha MOpPUMEpPE METaHoJa M HTaHojJa. T[pexXaTOMHbIA CHUPT ThulepuH. OKUCIEHHE
ATHJIOBOTO CIUPTAa B YKCYCHBIA anpaeruia. [lonstue o6 ampaerunax. OKuCICHHE aibAeTHAA B
kucinotry. OIHOOCHOBHBIE HeNpezelbHble KapOOHOBBIE KHCIOTHI Ha MpUMEpPe YKCYCHOU
kucioTel. Ee cBoiicTBa u mpumeHeHue. CrTeaprHOBas KHUCIOTa KakK MPEICTABUTENb >KUPHBIX
KapOOHOBBIX KuCHOT. Peakmus stepudukanuu. [Tonstne o cioxueix 3¢dupax. Ilonsarue o0
AMUHOKHUCJIOTaX. Peakinu TMONUKOHACHCAlMU. belku, X CTpoeHHe W OMOJOTHYecKasl pollb.
[lentuanas cBa3p U nonunentuabl. [lepBuynas crpykrypa GenkoB. buonoruueckue yHKIuU
O6enkoB. CBoicTBa OENKOB M KaueCTBEHHble peakuuu Ha Oenku. Ilonsitme 00 yriieBonmax.
I'moko3a. Ee cmoiictBa u 3HaueHume. Kpaxman u memmonosa. Mx Ouosjoruyeckas poJib.
[Tonumepsl mpupojHble U CUHTeTHYEeCcKHe. Peaknuu monumepuszanuud U TMOJMKOHACHCAIUH.
[ImactmMaccel ¥ BOJOKHA.  3akpeluieHME W CUCTeMaTu3alus  3HaHuid.  Pemienue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

3akpennenue (6u)

OO0o01eHre, 3akperuieHHe W CUCTeMaTH3alus 3HAaHUM 1o Kypcy XuMuH 9 Kiacca.
IToBropenne mpoitaeHHbix TeM: I[lepumoanueckuit 3axkoH u Ilepuomnyeckas cucTtema, BHUIbBI
XUMUYECKHUX CBSI3€M M TUIBI KPUCTAUIMYECKUX PEIIETOK, THUIbl XUMHUUECKUX PEaKIUi, KJIacChl
XUMHYECKUX COCTMHEHUH. Pelllenne s3KkcnepuMeHTalbHBIX 3a/1a4, PEIICHUE YPABHEHUN PEaKIIU.

Meostcnpeomemnunie ceasu

Peanuzanuss MeXNpenIMETHBIX CBSI3€H NpuM HU3ydyeHMM XUMHM B 8 M 9 Kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
TOHATHUH, SIBJISIONINXCS CUCTEMHBIMHU JUUISI OTJENBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA
OO0mure ecTeCTBEHHO-HAy4YHbIE IMOHSATHS: HAy4YHBIM (akT, TMIIOTE3a, 3aKOH, TEOpHS, aHalu3,
CHHTE3, Kiaccu(ukauusi, NEPUOJUYHOCTh, HAONIOJIEHHE, SKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEpeHue, MOJelb, SBJICHHE, MapHUKOBBIA 3¢ deKT, TexHosiorus, marepuansl dusmka:
MaTepHsi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HM30TOI, PATUOAKTUBHOCTH, MOJEKYJa,
JNEKTPUYECKUN  3apsAl, MPOBOAHHUKH, MOJYNPOBOJHUKU, JUANEKTPUKH, (POTODJIEMEHT,
UH/INKATOp, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, Ta3, pacTBOD,
pacTBOPUMOCTb, KpHUCTaJUIMYECKasi peIIETKa, CIUIaBbl, (U3NYECKUE BETUYMHBI, €IMHUILIBI
U3MEpPEHUsi, KOCMHUECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3bl, ComnHiue. buonorus: ¢ortocunres,
IbIxaHue,  Omocdepa,  OIKOCHCTEMa,  MHHEpaJbHbIE  yIOOpEHHWs,  MHUKPODJIEMEHTHI,
MaKpodJIEMEHTBI, NMUTaTeNbHbIe BemiecTBa [eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI,
TOpHBIE TOPO/IbI, MTOJIE3HBIE NCKOTaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

IInanupyembie pe3yabTaThbl 0CBOEHHS Y4€OHOI0 MpeAMeTa
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Jluyunocmuuvle  pesyromamot  Qdyuarwwuiica  nOJAYYUM  803MONCHOCHL 0N
dopmuposanua credyrowux ruunocmuvix YY/I:

. oTpeieJICHuE MOTHBAIIUY U3YUYEHUS yueOHOTO MaTepHaa,

° OILICHHUBAHUC yCBaI/IBaeMOFO y‘-IG6HOFO MaTepI/IaJIa, HUCXO0Od K3 COIHAJIBHBIX U
JIMYHOCTHBIX IIEHHOCTEH;

hd IIOBBIIIICHHUE CBOCIO OGp%OBaTeHLHOFO ypOBH}I nu ypOBH}I TOTOBHOCTU K
M3YYEHHUIO OCHOBHBIX UCTOPHUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XMMHUHU U OOIIECTBA;

hd 3HAHUEC HpaBI/IJI IIOBCACHHUA B qp€3BBIan>'IHBIX CI/ITyaHI/IHX;

. OIICHUBAHME COITMATIBLHON 3HAYMMOCTH MPOodeCCrid, CBSI3aHHBIX C XUMHUCH;

° BJIaICHUC HpaBI/IHaMI/I 6€3OHaCHOI‘O 06pameHI/1;1 C XUMHWUYECCKNMH BCHICCTBAMHU U

000py/I0BaHUEM, MPOSIBIICHUE IKOJIOTHUECKON KYIbTYpPHI .
Memanpeomemmnuie pe3yibmamot

PeryasitTuBHble

Obyyarowuiica nOIyYUm 603MONCHOCMb Ol POPMUPOBAHUSA CLEOVIOWUX DESYIAMUEGHBIX
YVi:

. [eNernoiaraHie, BKIIOYas TIOCTAaHOBKY HOBBIX —IeJieid, mpeoOpa3oBaHue
MPAKTUYECKON 3aJaud B IMO3HABATEIbHYIO, CAMOCTOATEIbHBIA aHalIu3 YCIOBHM TOCTHKEHUS
e HAa OCHOBE Y4€Ta BBIJICIICHHBIX YUYUTEIEM OPUEHTUPOB JCUCTBHS B HOBOM Yy4eOHOM
MaTepuae;

. TUTAHUPOBAHUE MTYTH JOCTHXKEHUS TIeIIeH;

. yCTaHaBJIEHUE LEJIEBBIX MPUOPUTETOB, BBIJIEJICHHE AabTEPHATUBHBIX CIIOCOOOB
TOCTVIKEHUS TIeNT ¥ BBIOOp Hanbouee 3(eKTUBHOTO criocoba; © yMEeHHE CaMOCTOSITEJIbHO
KOHTPOJIMPOBATh CBOE BPEMSI U YIPABJIATh UM; ® yMEHHE MPUHUMATh PElIeHUs! B MPoOIeMHOMN
CUTYaIlUH;

. MOCTAaHOBKA Y4YeOHBIX 3a/ay, COCTAaBJIICHHWE IUIAHA U TOCJIEI0BATEIbHOCTH
JIEUCTBUIA;

. OpraHu3aiys paboyero MecTa Ipy BbIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,

. MPOTHO3MPOBAHUE PE3yIbTATOB OOyUEHUs, OICHHBAHHE YCBOGHHOTO MaTepuaa,

OIICHKA Ka4yeCTBa M yYPOBHS TMOJIYYCHHBIX 3HAHWH, KOPPEKIMS TJIaHa W CIocoda ACHCTBUS MpH
HeoOxoaumoctH . [lozHaBarenpHble OOyYarONIMIiCS TOTYYUT BOZMOXKHOCTD ISl (POPMUPOBAHUS
CIEAYIOUIMX MO3HaBaTeNbHbIX Y'Y J1:

J MIOWCK U BBIJIENIEHNE HHPOPMAITIH;

. aHaJM3 yCIOBUU M TpeOOBaHMWI 3amadd, BHIOOP, COMOCTABICHHE U OOOCHOBAHHME
croco0a peleHus 3aa4um;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIIOCOOOB PEIICHHS 3aa4yd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBMKEHHE U 000CHOBAHUE THIIOTE3BI, BEIOOP criocoda e€ mpoBepKH;

. CaMOCTOSITENIFHOE CO3JIaHHE AITOPUTMA JEATENIHOCTH IPH PELICHUH MpodsieM
TBOPYECKOTO U MIOMCKOBOT'O XapaKTepa;

. YMEHHsI XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOMCTBAM;

. OIKCHIBAaHUE CBOMCTB: TBEP/BIX, KUAKUX, FA3000pa3HbIX BEIIECTB, BbIJCICHUE UX
CYHIICCTBCHHBIX ITPHU3HAKOB;

. n300pakeHre cocTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKHUX (PopMyI u
CYIITHOCTU XUMHNYCCKUX peaKHI/Iﬁ C IOMOIIBbKO XUMHUYECCKUX ypaBHeHHﬁ;

. poBeJicHNE HAOIIOACHUN, OTMCaHNE TIPU3HAKOB U YCIIOBUHM TEUEHUS XUMUYECKUX

peakuuii, BBIMOTHEHHE XUMHUYECKOTO DKCIIEPUMEHTA, BHIBOABI HA OCHOBE aHaIN3a HaOIOeHUI
3a SKCHEPHMEHTOM, pelIeHHe 3ajad, MOJTy4eHHe XHUMHUYECKONM HH(OpMalUU U3 pa3IU4HbIX
HMCTOYHHUKOB;

. YMEHHE OpraHU30BbIBaTh UCCIIEI0OBAHUE C LIETbI0 IPOBEPKU TUIIOTES;
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. YMEHHE JIeNIaTh YMO3AKITFOUCHUS (MHAYKTUBHOE ¥ 110 aHAJIOTHUH) U BBIBOJIBI,

. yMEHHE OOBEKTHBHO OILIEHMBATh HMH(OPMAIIMIO O BEHIECTBAX M XUMHUYECKUX
npoiieccax, KpUTUISCKH OTHOCUTBLCS K TICEBIOHAYYHOU HHPOPMAIIUH.

Kommynuxamuenoie

Obyuarowuiics  NOIYYUmM  803MOJCHOCMb Ol (PopMUpo8aHus  CleoyIouux
KommyHuxamusnwvix YVYJ/I:

® IMOJIHOC W TOYHOC BBIPA)KCHUC CBOUX MBICJIEE B COOTBETCTBHUM C 3ajadyaMm u
YCJIO0BUSAMH KOMMYHHKAIIUN,;
® AZICKBATHOC HCIIOJIB30BAHUC PCUYCBLIX CPCACTB JII Yy4aCTUsA B JUCKYCCUU H

apryMeHTaluy CBOEH MO3UIINU, YMEHHE MPECTaBIsATh KOHKPETHOE COAepkKaHUe C COOOIIEeHnEM
€ro B MMCBMEHHOW U YCTHOU (popme, onpeeieHrne Crnoco00B B3auMOICHCTBUS, COTPYTHUIECTBO
B ITIOMCKE U cOope nH(pOopMaIuu;

. OTIpesieNIeHHe CIOCOO0B B3aUMOJICHCTBUS, COTPYJHMUYECTBO B IOMCKE U cOope
uH(popMaluy, ydacTue B JUANOre, IUTAHUPOBAHHME OOIIMX CIOCOOOB pPaOOTHI, MPOSBICHUE
YBaXUTEIBHOTO OTHOLIEHUS K IPYTUM yUaluMCS,

. ONMCAHNUE COJACpPaHUS BBIMOJHAEMBIX NEHCTBUH C LEIbI0O OPHUEHTUPOBKU B
IPEIMETHONIPAKTUYECKON NEATENBHOCTH;

. YMEHHsI YUUTHIBATh pa3Hble MHEHMSI U CTPEMUTHCS K KOOPAMHALIMU PA3TUYHBIX
NO3ULUI B COTPYAHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3MIMIO, apryMEHTHpPOBaThb U
KOOPJAMHUPOBATh €€ C MO3ULUAMH NapTHEPOB B COTPYIHUYECTBE NpPHU BBIpabOTKE OOIIEro
pelIeHNs B COBMECTHOM JEATEIbHOCTH;

. OCYLIECTBIISATh ~ B3aMMHBIM  KOHTPOJIb M  OKa3blBaTh B  COTPYIHHUYECTBE
HEO0OXOAMMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIIOCOObI PabOThI, OCYIECTBIATH KOHTPOJb, KOPPEKLHUIO,
OIICHKY JICUCTBUI apTHEPA, yMETh yOeKIaTh;

. UCIIONIb30BATh aJIEKBATHHIE S3BIKOBBIE CPENICTBA JIJIsi OTOOPaKEHUsI CBOUX UYBCTB,
MBICJICH, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peun (omurcaHue, O0BICHEHHUE) COIECpKAHUE
COBEpILAEMBIX JIEHCTBUI, Kak B (OpME IPOMKOW COLMATM3MPOBAHHOM peuu, Tak U B (opme
BHYTPEHHEHN peun;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, HCIOJb3Yysd CpEICTBAa YCTHOM M
MUCbMEHHOW KOMMYHHMKAllMM TMpH paboTe ¢ TeKCTaMd Yy4yeOHHMKAa U JOMOJIHUTEIbHON
JUTEPATypOd, CIIPABOYHBIMH TAOIHMIIAMH, MPOSBISATH TOTOBHOCTh K YBAXKEHHUIO HHOW TOYKH
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIIIOJIHEHHOMN paboTHI.

IIpeomemuvimu peynromamamu uzyuyenus npeomema «Xumusy 6 8 Knacce A1a10mcs
cieoyroujue ymMeHus:

1. B nosnasamenvuoui cghepe:

JaBaTh OMNPEACIICHUs] M3YYCHHBIX IOHSATHH: BEIIECTBO (XMMHUYECKHM 3JIEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAJUINYECKAsl PELIETKA, BEMIECTBO, IPOCTHIE U CIIOXKHBIE BELUIECTBA, XUMUYECKAS
dbopmysa, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTEIbHAs MOJICKYJISIpHAs Macca, BAJICHTHOCTb,
OKCHUJIbI, KHCIIOTBI, OCHOBaHHUs, COJH, aM(pOTEPHOCTh, HHIUKATOP, MEPUOIUICCKUN 3aKOH,
nepuoauyecKas CHCTeMa, TepuoauyYeckas TaOJuIa, HM30TOIBI, XHMHUYECKas  CBS3b,
ANEKTPOOTPHUIATEIBHOCTh,  CTENEHb  OKUCIEHUSA, JJIEKTPOJHUT); XHUMHUYECKash  peakius

(XMMHUYECKOEe  ypaBHEHHE, TreHEeTUYecKass  CBsI3b,  OKUCIIEHHE,  BOCCTaHOBJICHHE,
AIIEKTPOJINTUYECKAS Jaycconuanus, CKOpPOCTh XUMHUYECKON peakuun);
* OIUCHIBaTh JIEMOHCTPAIIOHHBIE U CAMOCTOSATENIBHO MPOBEJEHHbIE SKCIIEPUMEHTHI, UCIOJb3Ys
JUTS 3TOr0 €CTECTBEHHBIN (pycckuii, POJIIHOI) SA3BIK u SA3BIK XUMUY;
ONHUCBHIBATh M Ppa3IMyaThb HM3Y4YEHHBbIE KJIACChl HEOPraHMYECKUX COEJUHEHUH, MPOCThle M
CJIOKHbIE BEIIECTBA, XUMHUYECKHE peakuuu;
KJ1accu(puIupoBaTh U3yYEHHbIE 00BEKTHI u SIBJICHMSI,;
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HAOMIOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIBHO MPOBOJUMBIC ONBITHI, XUMHYECKHE
peaKIum, MIPOTEKAOIIHNE B pUpoJIe u B OBITY;
JeNaTh BBIBOABI M YMO3AK/IIOUCHHUS W3  HAOJIIOJCHUH, W3YyYCHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEHM3YYCHHBIX BEUICCTB 110 AHAJIOTHU CO

CBOMCTBaMHU H3y4YCHHBIX;
CTPYKTYPUPOBaTh WM3Y4YEHHBIM MaTepual U XUMHUYECKYI0 HH(OpMAIMIO, IMOJYyYEHHYIO W3
IpYTux HUCTOYHUKOB;
MOJIEJIUPOBaTh CTPOECHHE AaTOMOB JJIEMEHTOB NEPBOTO — TPETHEr0 INEPUOJOB (B pamKax

M3YYCHHBIX MOJIOKEeHU Teopun . Pesepdopra), cTpoeHne mpocTeUmx MOJISKYT.

2. B yennocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IMOCJIEICTBUS IS OKpYXaromiel cpenbl OBITOBOM U
MIPOU3BOJICTBEHHOU JESITEIFHOCTH YEIIOBEKA, CBI3aHHOM C MepepadOoTKOMN BEIIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIMTH XUMHUYECKUIN IKCIICPUMEHT.

4. B cghepe bezonacnocmu scuznedesmenbHOCMU:

* OKa3bIBaTh MEPBYIO TIOMOIIb MIPH OTPABJICHUSIX, 0’KOTAaX U IPYTHX TPaBMax, CBS3aHHBIX
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHUEM.

OMKCHIBATh CBOWMCTBA TBEPMABIX, KHUAKHX, Ta3000pa3HbIX BEHIECTB, BBIACHSAA WX
CYIIECTBEHHbIE TPU3HAKH;

* XapaKTEepHU30BaTh BEIECTBA IO COCTaBY, CTPOSHUIO M CBOWCTBAM, YCTAaHABIIMBATH
PUYMHHO-CJIEICTBEHHBIE CBS3U MEKY JaHHBIMU XapaKTePUCTHUKAMH BEIIECTBA;

* PaCKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHITHH «aTOM», «MOJICKYJay,
«XUMHUYECKHI 3JIEMEHT», <«IIPOCTOE BELIECTBO», «CJIOXKHOE BEUIECTBO», «BAJICHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XHMHH;

* y300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIbI0 XUMHUYECKUX (opmyn u
CYITHOCTh XMMHYECKHUX PEaKIMi C TOMOIIbI0 XUMUYECKUX YPaBHEHUN;

* BBIYUCIIATh OTHOCHUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, a TaKKe
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa B COCIUHEHUSX /I OIEHKH WX MPAKTHICCKON
3HaYUMOCTH;

* CpaBHUBATH IO COCTaBY OKCHUbI, OCHOBAHUS, KUCIOTHI, COJIH,

* K1accu(pUIMPOBATh OKCUIBI U OCHOBAHUS 1O CBOMCTBAM, KMCIOTHI M COJIA IO COCTaBY;

* MOJIH30BATHCS TA0OOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MOCYIOH;

* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OMBITH U HAOMIOACHUS 32 U3MEHEHUSIMH CBOMCTB
BEIIECTB B IMpPOIIECCE WX MPEBpAIICHHIA; COOMIOIATh MpaBUiIa TEXHUKH O€30MacHOCTH TpHU
MPOBEJICHNH HAOIIOACHUN U OTIBITOB;

* pa3nUYaTh AKCHEPUMEHTATbHO KHUCIOTHI W MIENOYM, TOJB3YSICh WHIUKATOPAMU;
0CO3HaBaTh HEOOXOAMMOCTH COOJIOICHHsST Mep O€30MacHOCTH MpHU OOpaIieHUU ¢ KUCIOTaMu U
nIeI0uaMu.

* pacKpbIBaTh CMBICHI nepuoandeckoro 3akona /1. 1. Menneneena;

* ONUCHIBATh W XapaKTePU30BaTh TAaONMUHYI0 (OpPMYy MEPHOJUYECKON CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB;

* XapaKTEepU30BaTh COCTaB aTOMHBIX SACp W paclpelelieHHe YUCIa SJICKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKUX DJIEMEHTOB MAaJbIX MEPHUOAOB IEPUOIUYECKOM
CUCTEMBI, a TAK)KE KaJus U KaJIbIIHS,

* pa3nuy4aTh BUABI XUMHUECKOH CBA3H: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJCHTHYIO
HETNOJISIPHYIO U METAJUTHYECKYIO;

* n300pakaTh AJIEKTPOHHO-MOHHBIE (POPMYJIBI BEUIECTB, 0OPa30BaHHBIX XHUMHYECKUMHU
CBSI3SIMH Pa3HOTO BUIA;

11



* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEUIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTepu30BaTh XMUMHUYECKUE AJIEMEHThl U HUX COCJAMHEHHUSI HAa OCHOBE MOJOKECHHS
3JIEMEHTOB B IIEPUOAMYECKOI crucTeMe M 0COOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE MMEPUOANYECKOr0 3aKOHA U
MEePUOIUYECKON CHCTeMbl XHUMHUUYECKHX »dJeMeHToB J[. 1. MennaeneeBa; © OOBSCHATH CYTh
XUMHUYECKHX TPOIECCOB U UX MPUHIIUMHATBEHOE OTIMYUE OT GUZNUYECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIN;

* YCTAHABJIMBATh MPUHAMJICKHOCTh XUMHUUYECKOW PEaKLUHMH K ONPEACIEHHOMY THIY IO
OJIHOMY M3 KJIacCU()MKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIY U COCTaBY MCXOJTHBIX BELIECTB U
IPOAYKTOB peaKkIMHu (peaklUuu COEAMHEHUS, pa3loKeHUs, 3aMelleHus u oOMeHa); 2) 1o
BBIICJICHUIO WJIM MOTJIOIEHUIO TEIJIOThI (peaklMHu 3K30TEPMUYECKHUE U SHIOTEPMHUUYECKHE);
3) 10 M3MCHEHHUIO CTENEHEH OKHUCICHHS XMMHUYCCKHX 3JICMEHTOB (PEaKIMU OKUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIC); 4) IO 00pAaTUMOCTH TIporiecca (peakiuu o0paTuMbIe 1 HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS DJJIEKTPOJMTUYECKOW AMCCOLMALMM KHCIIOT, LIEJIOYEH, COJICH;
MOJIHbIE M COKpalIEHHbIE MOHHBIE ypaBHEHHUS peakiuil oOMeHa; ypaBHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINIA;

* IPOTHO3UPOBATH MPOIYKThl XUMHUYECKUX pEaKiuii Mo ¢popMyaaM/Ha3BaHUSIM HUCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA MO (hOpMYyJiaM/Ha3BaHUSM MPOAYKTOB PEaKIIHH;

* COCTaBJISITh YPaBHEHMSI pEaKLUii, COOTBETCTBYIOIIMX MOCIEI0OBATEIbHOCTH («IIETIOUKE))
MpEeBpalllCHUI] HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KIJIACCOB;

* BBISIBJIATh B IPOLECCE DKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOLUIUE O MPOTEKAHUH
XAMHYECKON PEaKu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTEHHON MAaCCOBOM JT0JIEH PaCTBOPEHHOIO BEIIECTBA;

* ONPEAENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT W WIENOYEH MO M3MEHEHHUIO
OKpacKH MHJIUKaTOPOB;

* IPOBOJUTH KAaUE€CTBEHHBIE PEAKIINH, MOITBEPKAAONINE HATUYKUE B BOJHBIX PACTBOpAX
BEIL[ECTB OT/AEIIbHBIX HOHOB

* ONpPEAENATh MPUHAIC)KHOCTh HEOPraHWYECKHX BEUIECTB K OJIHOMY W3 HM3YyYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHS, KUCIIOTHI, COJIH;

* COCTaBJISATH (POPMYITBI BEIIECTB 110 MX HA3BAHUSIM;

* OINPEAENIATh BAJIEHTHOCTh U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPTraHMYECKUX COCIUHEHUH MO BaJCHTHOCTSM M CTEICHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKXe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHWH U COJICH;

* O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHUsI (PU3NYECKUX U XMMHUECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB W HEMETAUIOB) M WX BBICHIMX OKCHIOB, OOpa30OBaHHBIX JJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOICTBAa, XapaKTepHBIC I TPYIMI OKCHIOB:
KHMCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIHME XWUMHYECKHE CBOWCTBA, XapaKTEepHBIC IS KAXKIOTO U3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTH  MPUMEPHl  pEaKLMil, MOATBEPKAAOIIMX  XUMUYECKHE  CBOWMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBAHHI U COJIEH;

* ONpPEAENATh BEIIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIHSX;

* COCTaBJISITh OKHCITUTEIILHO-BOCCTAHOBUTENBHBIN OanaHc (A1 M3YYCHHBIX PEaKIuid) 1o
MIPEAIOKEHHBIM CXEMaM PEaKIIHil;

* MPOBOJIUTh  JTAOOPATOPHBIE OMBITHI, TOJATBEPKIAIONINE XHUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHNYECKHUX BEILECTB;

IIpeomemnvimu peynomamamu uzyyenus npeomema «Xumusy ¢ 9 Knacce aA61a10mcs
cnedyroujue ymeHusa:
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1. B nosnasamenvuoui cghepe:

* J1aBaTh OMNpPEACNICHUS] U3YYEHHBIX MOHATHUM: BEUIECTBO (XMMHUYECKUN 3JIEMEHT, aToM,
MOH, MOJIEKyJa, KpUCTAJNIMYecKas pelleTKa, BEIIeCTBO, IMPOCThIE M CIOKHBIE BEIECTBa,
XxuMHu4deckast (hopMmyia, OTHOCHTENbHAsI aTOMHAas Macca, OTHOCUTENbHAsI MOJICKYJIsIpHAsT Macca,
BaJICHTHOCTb, OKCHJBI, KHCJOTHI, OCHOBaHWSI, comd, am¢pOTEepHOCTh, HHIUKATOP,
NEPUOANYECKUA 3aKOH, TIEpUOJAMYECKas CHUCTEeMa, NepuoAnYecKkas TabmuIa, W30TOIbI,
XUMHUYECKasl CBA3b, AIEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHUS, 3JIEKTPOJINT); XUMHUYECKas

peakius (XMMHUECKOE YpaBHEHHE,  TEHETHYeCcKas CBs3b, OKHCIEHHE, BOCCTAaHOBJICHUE,
JNEKTPOIUTHYECKAS JUcconuanus, CKOPOCTh XUMHYECKON peakuun);
* OIIMCHIBAaTh JIEMOHCTPAL[MOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE IKCIIEPUMEHTBI, UCIIONIb3Ys
TUIst 3TOTO €CTECTBEHHBIN (pycckuid, POTHOM) SI3BIK u SI3BIK XUMHUH;
ONMCHIBATh U PA3NINYaTh H3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAUHEHMH, IMPOCThIE H
CIIOKHbBIE BEIIIECTBA, XUMHUYECKHE peakuuu;
KJ1accu(UIUpPOBaTh U3YYEHHBbIE 00BEKTHI u SIBJICHUS;
HAOMOIaTh JAEMOHCTPUPYEMbIE M CAMOCTOSTEIBHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuu, IIPOTEKAIOIINE B IIpUpoIEe U B OBITY;

ACIaTb  BBIBOJBI MW YMO3AKJIIOYCHHA U3 Ha6J'II-OI[eHI/II\/'I, HN3YUCHHBIX XHUMHYCCKUX
3aKOHOM€pHOCT€ﬁ, IMPOrHO3UpPOBaATh CBOIMCTBa HCHU3YUCHHBIX BCHICCTB TII0 aHAJIOru”h CO

CBOMCTBaMH W3yYCHHBIX;
CTPYKTYPHUPOBaTh HM3y4YCHHBIM MaTepuall M XUMHUECKYI0 HH(OpPMAIHIO, IMOJYyYCHHYIO H3
JIPYTUX HUCTOYHUKOB;
MOJICTTPOBATh CTPOSHHUE aTOMOB JJIEMEHTOB MEPBOIO — TPETHETO MEPUOAOB (B paMKax

M3Yy4YEHHBIX MOJNIOKEeHUN Teopun . Pesepdopaa), ctpoeHne mMpoCTEHIITNX MOJIEKYII.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OIECHUBATh TOCIEICTBUS IS OKPYXAroMmiel cpenbl OBITOBON U
MIPOU3BOJICTBEHHOM JCSITEIIbHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepaboTKON BEIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUH IKCTICPUMEHT.

4. B cghepe bezonachocmu dHcusHeOesimebHOCmU:

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUSX, OKOTAX M JPYTUX TPaBMax, CBSI3aHHBIX
C BEI[ECTBAMU U JaOOPATOPHBIM 000PYIOBaHHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3oe
pazoena ooyuarwuwuxcs aHue
0dopyoosa
Hus
yenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.1Ipeomem xumuu. | Ciymanve oObSICHEHUH yaUTEIS.
Bewecmsa. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
OOBsiIcCHEHNE HAOIIOJaEMBbIX SIBIICHHIA.
2.lpespaweriiz Pabota ¢ pa3matoyHbIM MaTepuaIoMm.
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seuyecms. Ponw | Cnymanue oObSICHEHUN YIUTES.
xumuu 6 orcusnu | CamocTosiTenbHas paboTa ¢ y4eOHHUKOM.
uenoeexa.
3.Kpamxuii  ouepk | Ciymianvue oObsICHEHUH yauTes.
ucmopuu passumus | CamocTosITeNbHasi paboTa ¢ y4eOHUKOM.
Xumuu. OTbop ® cpaBHEHHE MaTepuana IO
HECKOJIbKUM UCTOYHHUKAM.
4.11CXD JU. | Cnymanue 0ObsICHCHHIA yIUTEs. JlaTtuuk
Menoeneesa. 3uaxu | CamocrositenbHast paboTa ¢ yueOHUKOM. | BBICOKOH
XUMUYECKUX Pabora ¢ Tabnuueit Menaeneesa. TEMIIeparyp
971eMeHmMO8. Pabota c kapToukamu. bl, Jlaruuk
TEMIEpaTyp
Bl
TJIATUHOBBIN
5. Xumuueckue
AHanu3 GopMmyiL.
dopmyns.
OmuocumenvHas Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
AMOMHAA u | KAUCCTBCHHBIX 3a1a4.
MOJIeKYIIAPHAS Cnymanue oObSICHeHUI yUUTENS.
Mdaccewl. PaboTta B nmapax.
Pabora B rpymnmax.
i L Ocnosee Pabora ¢ pa3naTouHbIM MaTepHaIOM. ’HaTqHKU
XUMUUECKUX | céeoeHus ol ¢ 5 . BBICOKOM
TyliaHue 0ObSICHEHUN YIUTEs.
IIEMEHM 08 CIMPOCHUU AMOMOB. | (<1 (oo oe paBoTa ¢ yICOHIKOM. TeMIeparyp
(8u) Hzomonwi. b, JlaTumk
TeMIeparyp
BI
IIJIATUHOBBIN
2. Cmpoenue | Crnymanue OObSICHCHHI yIUTEIS.
9NEeKMPOHHBLX CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
obonouex amomos. | Pabora c Tabnuieii Menaeneena.
Hsmenenue uucna | Pabota c kapToukamu.
91eKMPOHOB Ha | Pabora B mapax.
BOYV. Pabota B rpynmax.

3. Uounas cesse.

Caymanue oObsCHeHUN YIUTEI.
Pemenne mocraBineHHBIX 33/1a4.
Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabora B rpymnmax.

4,
Bzaumooeticmeue
amomos
NIeMEHMO6-
HeMemanos
medxncdy coooll.

Caymanue oObsSCHEHUN YIUTEI.
Pabora ¢ Tabauieit Menneneesna.
Pemenue 3anau.
Pabota B mapax.
PaGora y mocku.

5. Kosanenmnas
XUMUYECKAas C853b.

Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Crnymranue 0ObsICHEHUN YIUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKAsl C6513b.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Caymanue oObsICHeHUN YIUTEIS.
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CamocrosiTenpHas paboTa ¢ yuUeOHUKOM.

7. Obobwenue u
cucmemamu3ayusi
SHAHUI .

PaGora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
IToaroToBka K KOHTPOJIBHOM paboTe.

8. Konmponvnas

Pemenue 3amannii KOHTPOJIBHOU PabOTHI.

paboma No |.
Ilpocmuie 1. Ilpocmoie aTYHK
4 P Pabota ¢ pa3maroyHbIiM MaTepuagIoMm. A .
eewecmea (7 | sewecmaa - N BBICOKOM
Caymanue oObsCHeHUN YIUTEI.
y) Memainivl u TeMIIepaTyp
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
HeMemannuol. AHATH3 OMIHGOK bl, JlaTuuk
Ananuz L TEMITEPATYP
. AHaM3 KOHTPOJIHHON pabOTHI.
KOHMPOIbHOU bI
PabGora Hag ommOKaMu. .
pabomul. TJIATHHOBBIM
Pemrenue 3agau.
— HU3MEpeHue
TeMITepaTyp
Bl TIEPEXOJIOB
AJUTOTPOITHBI
X
MoauUKaII
171 CepHl;
HU3MEPECHHUE
TEMIEpaTyp
bl TIJIABJICHHS
BEIIIECTB.
2. Konuuecmeso Anans bopMyn
sewecmea. '

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObsICHeHUN YIUTEIS.

3. Pewenue 3a0au .

AHanu3 GpopMmyir.

Perienue TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObSICHeHUN YIUTEIS.

4. MounsapHuiii
obvem 2azoe.

AHanu3 GpopMmyiI.

Perienue TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObICHeHUN YUUTEIS.

5. Pewenue 3a0au.

AHanu3 GpopMmyiI.

Perienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObsICHeHUN YIUTEIS.

6. Obobwenue u

PaGora B mapax.

cucmemamuszayusi | Pabora B rpymnmax.

3Hanuti no 2naee | Pemenue 3anau.

«Ilpocmoie [IpoBepka moy4yeHHBIX 3HAHUM.
8ewecmeay. IToaroToBka K KOHTPOJIBHOHN paboTe.

7. Koumponvuas

Pemenue 3amannii KOHTPOJIHHOU pabOTHI.
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paboma Ne 2.

Coeounenusn | 1. Cmenenw | Cnymanue 0ObSCHEHUH yuuTens.
xumuueckux | oxkucienus. Awnanuz | CamoctosiTenpHas paboTa ¢ y4eOHHKOM.
INIEMEHM 08 KOHMPOILHOU Pabora c Tabnuieit Meneneena.
(15 u). pabomul. Pabota c kapToukamu.

2. Baoswcnerivue

PaboTta ¢ pa3maTOYHBIM MaTEPUAIIOM.
KAACCbl  OUHAPHBIX .
. Cayuranue oObsSICHEHUI YIUTEIIS.
coeOuHeHull .

CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Ocnosganusi. P Hatunk pH
aboTa ¢ pa3gaTOYHbBIM MaTepUaIOM.
Caymanue oObsCHeHUN YIUTEI.
CamocrosiTenpHas paboTa ¢ yuUeOHUKOM.
4. O606wenue u | PaboTta c pa3gaTouHbIM MaTEpPHATIOM.
cucmemamuszayusi | Pemienue 3anau.
3HAHUIL. 3aKkpenieHue 3HaHuil 110 TEME.
5. Kucnomeot. Crnymranue 0ObsICHEHUN YUUTETIS. Hatuuk pH
CamocrodrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaToYHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHue 3HaHUMU 110 TEME.
7. Conu. Crnymranue 0ObsICHEHUN YIUTETIS. Hatuuk pH

CamocrodrenbHas padoTa ¢ yueOHUKOM.
Otbop u cpaBHEHHME MaTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

8. Obobwenue u

Pabota ¢ pa3maTOYHBIM MaTepUaAIOM.

cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHue 3HaHUM 110 TEME.
9. Ob6o6wenue u | Pabota c pa3gaTouHbIM MaTEPHATIOM.
cucmemamuszayusi | Pemienue 3anad.
SHaHUU 00 | 3akperieHue 3HaHUH 10 TEME.
OCHOBHBIX KIACCAX
Heop2aHu4yecKux
sewecms.
10.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
Kpucmannuuecxkue N

Cnymanue oObSICHEHUI yUUTeNs.
peutemku.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
12. Yucmoie | Cnymanvue 0ObSICHEHUN YIUTEIS.

gewyecmea U cmecu.

CamocrodrenbHas padoTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE MaTepuajga IO
HECKOJIbKUM MCTOYHHUKAM.

13. Maccosas u
obvemHuas oo
KOMNOHEHMO8
cmecu.

AHanu3 GopMyiI.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObsICHeHUN YIUTEIS.

14. Pacuemeut,
C653AHHbLe c
noussmuem «00Jisy.

AHanu3 GopMyiI.

Pelienre TEKCTOBBIX KOJIHYECTBEHHBIX U
Ka4C€CTBCHHBIX 3aJ1ay.
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Crnymranve 0ObsICHEHUN YUUTETIS.

15. Koumponvuas

Pemienue 3a1anuii KOHTPOJIBHOU PAOOTHI.

paboma No 3.
H3menen 1. Duzuueckue
IMEHERUR, Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
RPOUCXOOAWU | AGNEHUS 6  XUMUU. .
Cnymanue oObSICHEHUI yUUTeNs.
e ¢ | Ananus C
. aMOCTOsATENbHAs paboTa ¢ yYeOHUKOM.
seuwjecmeamu | KOHMpPOIbHOU
(12 u). pabomui.
2. Xumuueckue | Ciymanue oObSICHECHUN YIUTEIIA.
peaxkyuu. CamocrodrenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuuecxue | Cnymanue oObSICHEHUN YIUTEIS.
VPABHEHUSL. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

Otbop ¥ cpaBHEHHE Marepuaia IO
HECKOJIbKUM HCTOYHHUKAM.

4.  Pacuemvr no
Amnanus popmyi.
XUMUYECKUM
VPDAGHEHUSM. Pemenne TEKCTOBBIX KOJIWYECTBEHHEIX H
KaueCTBEHHBIX 3a]1a4.
Crnymranue 0ObsICHEHUN YUUTETIS.
5. Pacuemvr no
Amnanus popmyi.
XUMUYECKUM
VPDAGHEHUSM. Pemenne TEKCTOBBIX KOJIWYECTBEHHEIX H
KaueCTBEHHBIX 3a]1a4.
Crnymranne 0ObsICHEHUN YUUTETIS.
6. Peaxyuu
Pa6ora ¢ pa3naTouHbIM MaTEepHAIOM.
DA3NOACEHUSL. C .
TyliaHue 0ObSICHEHUN YIUTEIs.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
7. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTepUAJIOM.
CcOeOuHeHUs. .
Cnymanue oObSICHEHUI yUUTeNs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanve oObSICHEHUN YIUTEIS.
3ameweHusl. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAaM.
9. Peaxyuu | Cnymanve oObSICHEHUHN YIUTEIS.
obmeHa. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAaM.
10. Tunw
Pabora ¢ pa3naTouHbIM MaTepHAaIOM.
XUMUYECKUX .
g Caymanue oObsSCHEHUN YIUTEI.
peaxyuii Ha
. CamocrosiTenbHas paboTa ¢ yUeOHUKOM.
npumepe  c80Ucme
800bl.
11. Ob6o6wenue | Pabota B mapax.
sHanuii no meme | Pabota B rpymnmax.
«H3menenus, Pemenne 3anmau.
npoucxooawue ¢ | IIpoBepka moay4yeHHBIX 3HAHUH.
8ewecmeamy. IToaroToBka K KOHTPOJIBHOHN paboTe.
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12.  KommponvHas

Pemrenue 3agannii KOHTPOIBHON pabOTHI.

paboma No 4.
IIpocmenimue | 1. Ilpaxkmuueckas
P P HaoOmronenue 3a JEMOHCTPALHSIMHU
onepayuu ¢ | paboma Nel. —
eewecmeamu | Ilpuemol ) .
( W 8 (]5) OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI.
K obpawenus c

Xumuneckuu pany [TocraHOBKa OMBITOB I AEMOHCTpPALUN
npakmuxym) |1ab6opamopHuim KIaccy
(5 u). 0bopydosaruem. '

BrinonHenue npakTuueckon paboThlI.

2. Ilpaxmuueckas Jatuuk
HabGmionenue  3a  1eMOHCTpanusiMu
paboma  Ne2 TEMIIeparyp
YUUTEISL.
Habnwoenue 3a . BI
. . OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI. .
eopsauyelt ceeqoll. I TUTATUHOBBIN
OCTaHOBKA OIBITOB /ISl IEMOHCTPAIIUU
KJIaccy.
BrinonHenue npakTHueckon paboThlI.
3. Ilpakmuueckas Jatuuk
HabGmionenue  3a  1eMOHCTpanusiMu .
paboma  Ne3 BBICOKOM
YUUTEISL.
Ananuz nouser u . TeMIeparyp
OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI.
800bl. bl, JlaTuuk
[TocTaHOBKa OMBITOB I AEMOHCTpALUN
TeMIeparyp
KJIaccy.
. BI
BrimonHeHne mpakTu4eckoi paboThl. .
IJTATUHOBBIN
—H3MEPEHHUE
TeMIeparyp
BI B
nporecce
oOydeHus
nprueMam
BBITIAPUBAHU
1 BOABI W3
o0pa3ioB
MOYBBI.
Hartuuk pH —
pH -
U3MEPEHHUE
BOJIOPOJTHOTO
MOKa3aTeNs
BBITSDKKHU
pactBopa
MOYBBI
4.  Ilpakxmuuecxas Jatuuk
HaoOmronenue 3a JEMOHCTpAIHSIMHI .
paboma  No4 BBICOKOM
YUUTES.
Ipusnaxu . TeMIlepaTyp
OObsicHeHrEe HAOTIOJaEMBIX SIBJICHHA.
XUMUYECKUX pl, JlaTumk
g [locraHoBKa OMBITOB I AEMOHCTpALUU
peaxkyuil. KTacey TEMIEpaTyp
' . bl
Brinmonnenue npaktuyeckoil paboThl. .
TUTATUHOBBIA,
Hatuuk pH -
MpU3HAKU
peakuuii 1o
U3MEHEHUIO
CpeJibl
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(peakrus

HEUTpaIn3all
1n)
5. Ilpakmuuecxasn DJIEKTPOHHBI
P HaGmonenne  3a  JIeMOHCTpaIusMu P
paboma No5. e BECHI,
TIpucomoenenue YOuTeI. Habo
P O0ObsaAcHeHNE HAOIIONAEMBIX SIBIICHUMN. 5 p
acmeopa caxapa u nabopaTopun
p P P [TocTaHOBKA OMBITOB AJIA JEMOHCTPALIUH patop
pacuem e2co I'A
) KJ1accy.
Maccoeou  0oau 8 .
BrimonHeHne npakTudeckoi paboThI.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Pa6 Jatamk
aboTa ¢ pa3aTOYHBIM MaTEPHAIOM. .
Pacmeopoi. Pacmeopumocmyo O Ay —————. BBICOKOM
Peaxuuu gewecms 6 8ooe. ' TeMIiepaT
u w CamocrosiTenpHast paboTa ¢ yUeOHUKOM. patyp
UOHHO20 bl, Jlaruuk
oomena. TeMneparyp
Okucnumenvu bl
0- TIJIATUHOBBIN
eoccmanoeum - o
ebHble TOPEHUIO
peaxyuu(1l CKa3aHo
y) BBIIIIE,
2. 9/C. OcHosHvie atynk pH —
- ™ Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM. A p
NOJIOJHCEHUS . npu
Crnymranue oObsICHEHUN YUUTETIS. 5 .
u HUH
CamocrosTenbHas paboTa ¢ yueOHUKOM. yi
3 Honnvie Kot 1
: AHanu3 GopMmyL. OCHOBaHMI
VPAGHEHUsL. (cpena
PellleHrE TEKCTOBBIX KOIMYECTBEHHBIX M | \CPA
KaueCTBCHHBIX 3a]1a4. pacTBopa).
Caymanue oObICHeHUN YUUTEIS. Harmx
4.. Kucnomwl, ux HICKTPOLIPOB
K;z'accu Duxa u;z y Pabota ¢ pa3marouHbiM MaTepuagIoMm. OTHOCTH -
- Y Cnymanue oObSICHeHUI yUUTEINS. M3ydeHue
ceoticmea.
CamocrosiTenbHas pabora ¢ y4eOHHKOM. | ipoBOAMMOC
5. Ocnosanus, ux
& ’ PaGoTa ¢ pa3aTouHbBIM MaTEPUAIIOM. ™
Knaccuguxkayus  u .
4 Cnymanue oObACHEHUH yUUTENs. pacTBOpoB

ceoticmea.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Okcuosi, ux
Kraccugpuxayus  u
ceolicmaa.

Caymanue oObSCHeHUN YIUTEI.
CamocrodrenbHas padoTa ¢ yueOHUKOM.
Ot6op ® cpaBHEHHE MaTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

7. Conu, ux
Knaccuguxayus  u
ceoticmea.

Craymanue oObsCHeHUN YIUTEI.
CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
OTtbop u cpaBHEHHME Marepuaiza IO
HECKOJIBKMM HCTOYHUKAM.

8. Tenemuuecrxas

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.

C6513b MmedxHcoy .

Cnymanne oObsSCHEHUH yIUTEIS.
Kaaccamu

CamocrodrenbHas paboTa ¢ yueOHUKOM.
geujecms.
9. Oxucnumenvuo- | Ciaymanue oObICHEHUN YIUTEIN.
goccmanosumenvt | CamocTosiTenbHas paboTa ¢ y4eOHHKOM.
ble peakyuu. OTOop M cCpaBHEHHME Marepuaiga IO
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HECKOJBKHUM UCTOYHHKAM.

10. Obobwenue u

PaGora B mapax.

cucmemamusayusi | Pabora B rpymnmax.
sHanui no meme « | Pemenue 3amau.
Pacmeopenue. [IpoBepka moy4yeHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka K KOHTPOIBHOM paboTe.
Peaxyuu  uonnoco
oomena. OBPy.
11. Komwmpoavuas | Pemenue 3a1anuii KOHTPOJIBHOM paOOTHI.
paboma No 5
Ceoiicmea 1. Ilpakmuueckas
P HabGmionenue  3a  1eMOHCTpanusiMu
nekmpoaumo | paboma  Ne 0.
6 Honnvle peaxyuu YauTel.
( . : OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI.
K
xumuteckun [TocraHoOBKa OMBITOB JII AEMOHCTpALUN
nPaAKmuKym)
“ KJIaccy.
%) BrinonHenue npakTuueckon paboThlI.
2. Ilpaxmuueckas aTYUK
P HabGmionenue  3a  1eMOHCTpanusiMu A
paboma  Ne 7. — TEMIIeparyp
YVenosusn ' . bl
OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI. .
NpOmMeKanusl TUTATUHOBBIN
[TocTaHOBKa OMBITOB I AEMOHCTpPALIUN
XUMUYECKUX
g oy | Faccy.
eakyui.  Medic .
peary Y | Boinonuenue MPAKTUIECKON PaOOTHI.
pacmeopamu
NEeKMPOIUMOE 00
KOHYA.
3. Ilpaxmuuyeckas atunk pH
P HaGmonenne  3a  JIeMOHCTpaIusMu A P
paboma  Ne 8.
Ceoiicmea kucnom, | a0
5 * | OOBsICHEHHE HA0IIO1aeMBbIX SBIICHUIA.
OKCUOO08,
. . | IlocraHoBKa OMBITOB AJISi IEMOHCTpAILIUU
OCHOBAHUIL U CONel.
KJ1accy.
BrimorHenne npakTudeckoi paboThI.
4. Ilpakxmuuecxas
P HaGmonenne  3a  JIeMOHCTpausMu
paboma  Ne 9.
Peweniie YUUTENS.
OOBbsicHeHrEe HAOTIOJAaEMBIX SIBJICHHA.
9KCNEPUMEHMAIbH
P [locraHoBKa OMBITOB I AEMOHCTpPALUU
bIX 3a0aH.
KJ1accy.
BrimorHeHne npakTudeckoi paboThI.
3aknrouenue | 1.O606wenue u | Pabora B mapax.
(4u4) cucmemamu3ayusl Pabota B rpynmax.
SHaHUU no | Pemenne 3amau.

VUeOHUKY XUMuUu 3a
8 knacc.

[IpoBepka moy4yEeHHBIX 3HAHUM.
IToaroToBka K KOHTPOJIBHOM paboTe.

2.0600wenue u
cucmemamuzayus
BHAHU no
VUeOHUKY XUMUu 3a
8 knacc.

PaGora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
IToaroToBka K KOHTPOJIBHOM paboTe.

3. Hmoecosas
KOHMPOIbHAS
paboma no xumuu

Pemenue 3amanuii KOHTPOIBHOM pabOTHI.
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3a 8 knacc.

4. Ananuz
KOHMPOIbHOU
pabomsi. Paboma

HAO owubramu.

AHanu3 omuooK.

AHaM3 KOHTPOJIHHON pabOTHI.
PaGora Hag ommbOkamm.
Pemrenue 3agau.

Caymanue oObsICHeHUN YIUTEIS.

9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka. Ocnoenbie euowt Hcnonwv3zos
pasoena, oesamenbHOCHmU anue
KoJluuecmeo ooyuarwuxcs 0bopyoosa
uacoe HUs
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuxa | Ciaymanue oObICHEHUN YIUTEIS.
xapakmepucmu | XUuMU4€CKo2co djlemenma CaMocTosTenbpHas pa60Ta C
Ka xumuueckKkux | Ha OCHOe6AaHUU eco y‘IGGHHKOM.
anemenmos (4 | nonoowcenus ¢ | Pabora ¢ Tadiuueit Mennesneesa.
u). Ilepuoouueckoii Pabora ¢ kaproukamu.
cucmeme . u.
Memnoeneesa.

2. Xapaxmepucmuxa

Caymanue oObsCHeHUN YIUTEI.

xumuyeckozo snemenma | CamocrosiTenbHass ~— pabora  C
Ha  OCHOBAHUU €20 | y4eOHUKOM.
NON0JICEeHUS 6 | Pabora c Tabnuueli Menaeneena.
Ilepuoouuecxoii Pabota c kapToukamu.
cucmeme 1. u
Menoeneesa.
3. Xapaxmepucmuka | Cnymanue oObSICHCHUN YIUTEIS.
xumuyeckozo snemenma | CaMocrosiTenbHass ~ pabora  C
no KUCTIOMHO- | YYCOHUKOM.
ocHogubiM  ceoticmeam | Pabora ¢ Tabnuieit Meneneena.
0opasyemulx um | Pabota ¢ kapTouKkamu.
coeOuHeHuUll.
4. Ilepuoouueckuii | Cnymanue oObSICHCHUN YIUTEIS.
3aKOH u | CamocrositenbHast ~ pabora ¢
Ilepuoouueckas YICOHHKOM.
cucmema  xumuyeckux | Pabota c Tabnuueit Menneneesa.
anemenmos  J[. M. | Pabora ¢ kapTOUYKamu.
Menoeneesa.
Memannot (13 | 1. Tlonoscenue | Cnymanue 0ObICHEHUN YIUTENS.
y) Memannos 6 | CamocTosiTenpHast ~ pabota ¢
Ilepuoouuecxoii YICOHHKOM.
cucmeme Pabora c Tabnuieit Meneneena.

JI.U Menoeneesa u
cmpoeHue ux amomoa.

Pabota c kapToukamu.
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2. Xumuueckue Jatauk
. Pabora C pa3naToYHBIM
ceoticmea Memaios. TEMIEPATYpPhI
MaTepUaIoM. .
. IJTATUHOBBIN
Cnymanue oObSICHEHUI yUUTeNs.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
3. Ionyuenue | Crymanue OObSICHCHHIA yIUTEIS.
memannos.  Kopposus | CamoctoarensHas  pabota ¢
Memannos. Y4eOHHUKOM.
OTb6op ¥ cpaBHEHHE Marepuasa
110 HECKOJIbKUM UCTOYHHKAM.
4, Il]enounvie | Cnymanue oObSICHEHUN yIUTETIS. JaTuuk
Memannvl. CaMocrosiTennbHast ~ paboTra ¢ | TeMIEpaTyphl
y4eOHUKOM. IJTATUHOBBIN
OTtbop u cpaBHEHHWE Marepuala
10 HECKOJIbKUM UCTOYHHUKAM.
5. Lenounvie | Pemenne 3amay.
Memannvl. PaGora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
6. BPepunnui, macHui u
Pabora C pa3naToYHBIM
wenoyHo3emenbhble
MaTepUaIoM.
Memannol. .
Cnymanue oObSICHEHUI yUUTeNs.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.

7. Bepunnuu, macnuii u

Pemenue 3amay.

wenoyHozemenphbie Pa6ota o kaproukam.

Memannvl. Pemenue XUMHYECKHUX
YpaBHEHU.

8. Antomunuil.
Pabora C pa3naToYHBIM
MaTepUaIoM.
Crnymranue 0ObsICHEHUN YUUTETIS.
CaMmocrosiTennbHast ~ pabora  C
YICOHHKOM.

9. Anromunuil.

Pemenue 3anau.
Pabota o kaproukam.

Pemenue XUMHUYECKUX
YpaBHEHU.

10. Keneso. Crnymranue 0ObsICHEHUN YUUTETIS.
CamocrosarenbHass ~ pabota ¢
YICOHHKOM.
OOmbsicHeHUe HaOII0TAEMBIX
SIBJICHU.
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11.  3axpennenue u

Pabota B mapax.

cucmemamu3ayusl PaGora B rpymmax.

3HaHull no 2naee nepsou | Pemenue 3amad.

«Memannoi». IIpoBepka noTy4eHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOU
pabore.

12. Konmponvnas | Pemenne 3anaHuii KOHTPOJIBHOM

paboma Nel | paGoThI.

«Memannvl».

13. Ananuz | AHanm3 ommoOOK.

KOHMPOAbHOU pabomsl. | AHaAIIN3 KOHTPOJILHON pabOTHI.

Pabora Haj ommOKamu.
Pemrenue 3agau.
Caymanue oObICHeHUN YIUTEIS.

7] Ilpaxmuueckas paboma aT4YuK
Csoiicmea P p Hao0mronenune 3a Iul
memannoe u ux | Nel.  Ocywecmenenue TIEMOHCTPAITHAMH YIHTEIIs BBICOKOM
COCOUHECHUTL YENOUKU  XUMUHECKUX | oo oo Ha6n10/;[aeMLIX TEMIIEPATYpP bl,
(xumuueckui npespawyeHull. J— JlaTamk
npakmuxym)(3 ! TEMIEPATYP bl
P M. ITocTanoBka ONBITOB VIS p ypu
y). IUIAaTUHOBBINA —

JIEMOHCTPAIIMH KIIACCY.
. | U3MepeHue
Brinonnenue MPaKTUYECKON
TEMIEPATyp bl
paboThI.
MepeXo/I0B
QAUTOTPOITHBI X
MoauduKay u
CephI;
U3MEPECHHUE
TEMIEPATyp bl
ILIaBJIEHUS
BEIIECTB.
Ilpaxmuueckas paboma
P p Hao0mronenune 3a

Ne2.  Ilonyuenue u
ceolicmea  CoeOUuHeHull

ACMOHCTpalusIMU YYHUTCIIA.

OO0bsicHeHNE Ha0JIFOJaeMBIX
MemAaios. N
SIBJIEHUH.
ITocTanoBka ONBITOB VIS
JEMOHCTPALIMH KJIaccy.
Brinmonnenue MPaKTUYECKOU
paloTHI.
Ilpaxmuueckas paboma
ng p HaOmronenune 3a
(9}
. JEMOHCTPALUSIMHA YIUTEIISI.
Oxcnepumenmanvhule
OO0bsicHeHNE Ha0JIFOJaeMBIX
3a0aqu no N
SIBJIEHUH.
PACNO3HABAHUIO u
ITocTanoBka ONBITOB VIS
NOJIYUEHUIO 8eujecma.
JEMOHCTPALIMH KJIaccy.
Brinmonnenue MPaKTUYECKOU
paloTHI.
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Hememannw 1. Hememannvr: amomer | Caymanve oObSICHEHUN YIUTES. JaTuuk
(26 u) u npocmoie sewecmaa. | CamoctosTenbHass  paboTa ¢ | BBICOKOM
Kucnopoo, 030H, | YICOHHKOM. TEeMITepaTyp bl,
6030)X. Ot6op u cpaBHeHHMe MaTepuana | JlaTuuk
10 HECKOJIbKUM UCTOYHHUKAM. TEMIEPATyp bl
TJIATUHOBBIN —
U3MepeHue
TEMIEPATyp bl
Nepexo/I0B
QAUTOTPOITHBI X
MoauduKay u
CepBhl;
U3MepeHue
TEMIEPATyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannw. | Pemenue 3amay.
Xumuueckue ceoticmea | PaboTa 1o kapTodkam.
HeMemaios. Pemenue XUMHYECKHUX
YPAaBHEHUM.
3. Xumuueckue
Pabora C pa3naToYHBIM
9NeMEHMbl 6 KIemKax MaTEepHATIOM.
HCUBBLY OpeAHUIMOE. Crnymranue 0ObsICHEHUN YIUTETIS.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
4. Booopoo. Pemenwue 3anay.
Pabota o kaproukam.
Pemenue XUMHUYECKUX
YpaBHEHUN.
5. I'anozenvi. Caymanue oObCHEHUN YIUTEI.
CamocrosiTenbHass ~ pabora €
Y4EOHHUKOM.
OO0bscHeHNE Ha0JIFOJaeMBIX
SIBJICHUU.
6. Coeounenus | Pemenue 3amauy.
2aN02€eH08. PaGora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
7. Ionyuenue | Cnymanue oObICHCHUN YIUTEIIA.
2a102eH08. CaMmocrosiTennbHast ~ pabora  C
bBuonozuuecroe y4eOHUKOM.
3Hauenue u npumerenue | OTOOp U CcpaBHEHHE MaTepuana
2an02eHos u Ux | 1O HECKOJIbKUM HCTOUYHUKAM.
COeOUHeHUll.
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8. Kucnopoo.

Pa6ora c
MaTepUaIoM.
Crnymranue 0ObsICHEHUN YIUTETIS.
CaMmocrositennbHast ~ pabora  C
YYCOHHKOM.

pasgaTO4YHbIM

Jatauk
BBICOKOM
TeMreparyp bi,
Jlatunk
TeMIepaTyp bl
IJIaTHHOBLINA —
U3MEpEHHe
TEeMIIepaTyp bl
Nepexoa0B
AJUIOTPOIHBI X
MoauduKay u

CepBhl;
U3MepeHue
TEeMIIepaTyp bl
TUTaBJICHUS
BEIIECTB.
9. Konmponvnas | Peienne 3agaHuidi KOHTPOJIbHOMH
paboma Ne2 paboThI.
10. Cepa. Crnymranue oObsICHEHUN YUUTETIS. JaTuuk
CamocrosiTenibHass ~ paboTa  C | BBICOKOH
Y4EOHHUKOM. TEMIIepaTyp bl,
OO0bsicHeHNE HaOmomaemMbIX | JlaTank
SIBJICHUM. TEMIIEpaTyp bl
IJIAaTUHOBBIA —
U3MeEpeHne
TEMIEPATyp bl
NIEPEXO0I0B

QIOTPOIHBI X
Moaudukany i
CepHI;

U3MepeHue
TEMIEPATyp bl
TUTaBIICHUS
BEIIECTB.
11. Coeounenus cepvi. | Crymanue 0ObSICHEHUN YUUTETIS.
CaMmocrosiTtennbHast ~ pabora €
YYCOHHKOM.
OTO6op ¥ cpaBHEHHE Marepuasa
10 HECKOJIbKUM UCTOYHHKAM.
12. Cepnas kucroma. Cnymanue oObSICHeHUI yUUTEINS. HaTtuuk
CamocrositenpHast ~ pabora ¢ | pH
Y4EOHHUKOM.
OO0bsicHeHNE Ha0JIFOJaeMBIX
SIBJICHUU.
13. Azom. Pemrenue 3agau.
Pabora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
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14. Ammuax. Crnymranue 0ObsICHEHUN YUUTETIS. JaTuuk
CamocrosarenbHass ~ pabora ¢ | pH
YICOHHKOM.
OOmbsicHeHne HaOII0TAEMBIX
SIBJICHU.
15. Conu ammoHus. Caymanue oObsSCHeHUN YIUTEIS.
CamocrosiTenpbHass ~ pabora  C
Y4eOHHUKOM.
OO0bscHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.
16. Kucnopoounwie | Cnyimianue oObsICHEHUN yIUTETIS.
coeOuHeHus azoma. CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
OTtbop u cpaBHEHHWE Marepuala
110 HECKOJIbKUM UCTOYHHKAM.
17. ~@ocgop u eeo Pabota c pa3gaTouHbIM Harunk
coeOuHeHus. TEeMIEPaTypbl
MaTepUajIoM. .
Caymanue oObsCHeHUN YIUTEI. TIaTHHOBLIM
CamocrosiTenbHast ~ pabora €
Y4EOHHUKOM.
18. @ocgop u eco | Pemenue 3anau.
coeouHeHus. PaGora mo kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
19. Venepoo. Crnymranve 0ObsICHEHUN YIUTETIS.
CaMmocrosiTennbHast ~ pabora  C
YICOHHKOM.
OOmbsicHeHUE HaOII0TAEMBIX
SIBJICHU.
20. Kucnopoonvie | Pemenue 3amau.
coeduneHus yenepooa. | Pabota mo kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHU.
21. Kpemnuiti u eeco | Cnymanue OObSICHCHUN YIUTEI.
coeouHeHus. CamocrosarenbHass ~ pabota ¢
Y4EOHHUKOM.
OO0bsicHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.
22. Cunuxamnas | Cnymanue oObSICHEHUN YUUTEINS.
NPOMBIULIEHHOCTb. CamocrosiTenbHast ~ pabora ¢
Y4EOHHUKOM.

OTb6op ¥ cpaBHEHHE Marepuasa
110 HECKOJIBKUM HUCTOYHUKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabota B mapax.

Pabora B rpymnmax.

Pemrenne 3amau.

[IpoBepka nonyYeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOU
pabore.

24. Obobwarowuii ypox
no meme

Pabota B mapax.
Pabora B rpymnmax.
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«Hememannwvi ».

Pemrenue 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOMU
pabore.

25. Konmponvnas
paboma Ne 3.

Penrenue 3aJaHui

KOHTPOJILHOM paboTHI.

26. Ananuz
KOHMPOTILHOU pabombi.

AHanmn3 omuooK.

AHaM3 KOHTPOJIHHON paboOTHI.
PaGora Hag ommbOkamm.
Pemrenue 3agau.

Caymanue oObsSICHeHUN YIUTEIS.

Ceoiicmea Ipaxmuueckas paboma Ha6monete 32
Hemem Nod.
ememannos u JEMOHCTPALUSIMHA YIUTEIISI.
ux coeounenuil | JKkcnepumeHmanvHole OGBsCHCHIE HABITIOAEMBIX
(3 u). 3a0ayu no meme .
TTodenvnna SIBIICHU .
«
by 5 [TocTanoBka OIBITOB JUTSL
KUCI0p0o0a».
P JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paloTHI.
Ipaxmuueckas paboma Ha6monenme 1a
Nos.
RCneDM AT HbIe JEMOHCTPALUSIMHA YIUTEIISI.
P OO0bscHeHNE Ha0JIFOJaeMBIX
3a0ayu no meme .
Hodepynner azoma u | oot
«
[;y [TocTanoBka OIBITOB JUTSL
271epooay.
yerep JIEMOHCTPAIIMH KIIACCY.
Brinonnenue MPaKTUYECKOU
paboTHI.
Ilpakmuuecxas paboma Ha6monete 32 DIIeKTp
Noé6. Ionyuenue, OHHBI € BECHI,
JEMOHCTPALUSIMHA YIUTEIISI.
cooupanue u Habop
OO0bscHeHNE Ha0JIFOJaeMBIX
acnosHasauue 2a3o08. . hi§ TOpUH
SIBIICHU aboparo
' 'MA
ITocTanoBka ONBITOB VIS
JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YIUTES.
eemecmea (13 | opeanuueckoi xumuu. CaMmocrositennbHast ~ pabora €
u) y4eOHUKOM.

OTtbop u cpaBHEHHWE Marepuala
10 HECKOJIbKUM HCTOYHUKAM.

2. IIpeoenvruie | Cnymanue 0ObsICHEHUH yuuTens.
Y271e8000pP00bI. CocraBnenue XUMHUYECKHUX
bopmy.

Pabota B mapax.

Pabora y mocku.
3. Henpeoenvnvie | Cnymanne oObSICHCHUN YIUTEIS.
Y2neeo00pooul. CocraBnenue XUMUYECKHUX

dhopmyi.
PaGora B mapax.
Pabota y nockwu.
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4. Cnupmeol.

Crnymranue 0ObsICHEHUN YUUTETIS.
CaMmocrositennbHast ~ pabora €
YICOHHKOM.

Otbop u cpaBHEHHWE Marepuala
110 HECKOJIKUM HCTOYHHUKAM.

Jatauk

5. IIpeoenvrvie
OOHOOCHOGHbLE
KapbOoHOBble KUCTIOMbI.

Caymanue oObsSCHeHUN YIUTEIS.
CocraBnenne XMUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y mocku.

pH

Jatunk

6. CnoowcHvle 3¢hupul.
Kupwi.

Crnymranue 0ObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKHUX
dhopmy.

Pabora B mapax.

Pabota y nockwu.

7. Amumoxuciomel u
oenku.

Pabota c
MaTepraJIOM.
Caymanue oObsCHeHUN YIUTEI.
CamocrosiTenbHass ~ pabora  C
Y4EOHHUKOM.

pa3gaToOYHbIM

8. Amunoxuciomel u
benxu.

Crnymranue oObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKHUX
dhopmy.

Pabora B mapax.

Pabota y nockwu.

9. Venesoowt.

Caymanue oObCHEHUN YIUTEI.
CocraBnenne XMUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y mocku.

10. IHonumepei.

Crnymranue 0ObsICHEHUN YUIUTETIS.
CocraBnenue XUMUYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabota B rpymnmax.
«Opzanuueckue Pemenue 3anau.
sewecmear. [IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.
12. Konmponvnas | Pemenne 3anaHuii KOHTPOJIBHOM
paboma Ne4. paboThL.
13. Ananuz | AHaIn3 ommMOOK.
KOHMPOAbHOU pabomul. | AHAIN3 KOHTPOJIHHON paboTHI.
Pabora Hajg ommoOkamu.
Pemenne 3anau.
Crnymranue 0ObsICHEHUN YUUTETIS.
3akpennenue 1. Ilepuoouuecxuri | Pabora B mapax.
(6u) 3aKoH u | Pabora B rpymmax.
Ilepuoouueckasn Pemenue 3amau.
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cucmema  xumuyeckux | IIpoBepka moay4eHHbIX 3HAHUH.
971eMEHMO8 J[.H. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

seujecmad.

3. Xumuueckue

peaxyuu.

4. Knaccoel xumudeckux

coeOuHeHUll 6 ceeme

T3/1.

5. HUmoeosasn Pentenue 3aJaHui
KOHmMpONbHAs paboma. | KOHTPOIBHOU PabOTHL.

6.Ananuz KOHMpONLHOU

AHanmu3 ommooK.

pabomul. AHaM3 KOHTPOJIHHON paboTHI.
PaGora Hag ommbOkamm.
Pemrenue 3agau.
Craymanue oObsSCHeHUN YIUTEIS.
Cnucok surepatypbl
1. Xumus. 8 kimace: yue6. [l o6meobpasosar. yupexaenuii / O.C. ['abpuensH. —
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	Химия 8-9
	Рабочая программа по химии 8-9 класс (Точка роста)

