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IHosicHuTeALHAA 3aNMUCKA

PaGouas nporpamma no xumuu 17 8-9 kinaccoB pazpabotana Ha JlaHHas mporpamma 1o
OMOJIOTMM OCHOBHOTO OOIIEero o0pa3oBaHMs pa3padoTaHa B COOTBETCTBHH C TPEOOBaHUSIMU
oOHoBNEHHOTO DefepanbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOIO
obmero obpazoanus (PI'OC O0OO) u c yu€rom I[IpumepHOil OCHOBHOW 00pa3oBaTEIHLHOU
nporpamMmmbl ocHOBHOTo o01iero oopazoanus (IIOOIT OOO)., a Tak ke Ha OCHOBE aBTOPCKOM
yue6noit nporpammsl O.C. ['abpuensna.

Ha 0a3e mentpa «Touka pocta» oOecrednBaeTcs peanu3alus o0pa30oBaTeIbHBIX
[IPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM HampaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpEOOBAaHUSIMH 3aKOHOJIATENbCTBA B cdepe 0oO0pa3oBaHUs U C Y4YETOM
pexkoMmenaauuii denepanbHOro omneparopa ydeOHoro mnpeamera «Xumus. OOpa3oBarenbHas
IporpamMMa IMo3BOJISIET MHTEIPUPOBATh PEAIM3yeMble MOAXO0/bI, CTPYKTYPY U COJIEp)KaHHUE IPH
opraHuzanuu oOydeHus XUMUU B 8—9 Kilaccax, BBICTPOEHHOM Ha 0a3e Jr000ro U3 JO0CTYNHBIX
yuebHo-MeTonuueckux KomriekcoB (YMK). HcnonszoBanme oGopynoBanusi «Touka pocTta»
npu peanuszanuu ganHoi OII mo3BosseT co3aaThk yCiaoBus:

. JUTSL pACIIMPEHUS CONEPKAHUS MIKOJIBHOTO XUMHYECKOTO 00pa30BaHus;

. JUTs TIOBBIIICHUS TTO3HABATEIBHON aKTUBHOCTH OOYYalOUIMXCS B €CTECTBEHHO-
Hay4YHOU 00JIacTH;

. TSl Pa3BUTHSI TIMYHOCTH peOEHKA B poliecce 00yUSHUSI XUMHH, €r0 ClTOCOOHOCTEH,
(hopMHpPOBaHUS U YAOBIETBOPEHUS COIMAILHO 3HAYNMBIX HHTEPECOB U OTPEOHOCTEIH;

. Ui paboThl C OMAapEHHBIMHU INKOJbHUKAMH, OpPraHU3allMd WX pa3BUTHSA B

Pa3IMYHBIX 00JIACTSIX 00pa30BaTEIILHOM, TBOPUCCKOMN JACSITEILHOCTH .

OO0wmas xapakrepucTiKa y4eOHOro npeamera « XuMush»

XUMUSL KaK 2JEMEHT CHCTEMBI €CTECTBEHHBIX HAYK pacIpOCTpaHWIIA CBOE BIMSHHE Ha
BCE 00J1aCTH YEJIOBEUECKOr0 CYIIECTBOBAHMUS, 3a/1aJ1a HOBOE BUJICHUE MUPA, CTAIAHEOTHEMIIEMBIM
KOMITOHEHTOM MHPOBOHM KYJBTYpPbI, HEOOXOJUMBIM YCJIOBHUEM >KU3HM OOIIECTBA:3HAHUE XUMUU
CIIy’)KUT OCHOBOW Uil (OPMHUPOBAHUS MHUPOBO33PEHUS UEJIOBEKa, €ro NpeACTaBICHUH O
MaTepUaJIbHOM €IMHCTBE MMPA; BAKHYIO POJIb UIPalOT (GOPMUPYEMBIE XUMUEHTIPEACTABIEHUS O
B3aMMOIIPEBPAIICHUAX SHEPrUM M 00 HBOJIOLMUM BELIECTB B IPHPOJIE; COBPEMEHHAs XUMHS
HalpaBIeHA Ha peEIIeHUE TIJI00albHBIX NPOOJIIEM YCTOMYMBOIO pPAa3BUTHS YEIOBEYECTBA —
CBIPDbEBOI, JHEPreTUYEeCKOM, TMUIIEBOM M  3KOJOrMyeckoi  O€30macHOCTH, Mpobdiem
3/IpaBOOXpaHeHMs. B yCIOBHSAX BO3pacTalollero 3HA4YEHUs XMMHUU B JKM3HM OOILIECTBa
CYIIECTBEHHO TOBBICHJIACh POJIb XMMHUYECKOro oOpa3zoBaHMs. B muiaHe counmanus3anuud OHO
SBJIAETCS OJHMM M3 YCIOBUH (OPMUPOBAHMSI HMHTEJUIEKTa JIMYHOCTH W TapMOHUYHOTO €€
pa3BuTHs. COBpEMEHHOMY 4YENIOBEKY XMMHUYECKHE 3HAHHUS HEOOXOJUMBI IJIsi NPHOOpETeHHs
OOIEKYJIBTYPHOTO YPOBHS, IO3BOJISIFOILETO YBEPEHHO TPYAMUTHCS B COLUYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM »HM3HM OOIIecTBa, JUIsI OCO3HAHUS BAKHOCTH Pa3yMHOTO
OTHOILIECHMS K CBOEMY 3/I0pPOBBIO U 3[JOPOBBIO JIPYTUX, K OKpY’XKarolled IPUPOJHOHN cpeae, s
IPaMOTHOI'O MOBEJEHUS TP UCIOIb30BAaHUM PA3IMUHBIX MAaTEPUATIOB U XMMHYECKHUX BEILECTB B
MOBCETHEBHOM XKU3HM XHMMHYECKOe 00pa3oBaHHE B OCHOBHOW IIKOJE SBISETCS 0a30BBIM IO
OTHOIIEHHIO K CHCTEME OOLIEro XMMUUecKoro oopazoBanus. [1o3ToMy Ha COOTBETCTBYIOILEM EMY
YPOBHE OHO PEATU3YET MPUCYIIHE O0LEMY XMMHYECKOMY 0Opa30BaHMIO KIIFOUEBBIE IIEHHOCTH,
KOTOpPBIE OTPaXaroT roCyAapCTBEHHBIE, OOIIECTBEHHbIE U UHANBUIyalbHbIE MOTPEOHOCTH. DTUM
OTIpe/IeNIsieTCsl CYIHOCTh O0IIel cTpaTerud oOydeHHs, BOCIUTAHUS M Pa3BUTHUS OOydarOLIUXCs
cpenctBamMu  yyeOHoro mpeamera «Xumus». M3ydenme mnpeamera: 1) cmocoOcTByeT
(hOpMHPOBAHUIO €CTECTBEHHOHAYYHON KapTHHBI MUPA, TOCTUKEHUIO 0011ei 1 QYyHKIIMOHABHON
IPaMOTHOCTH, J1a€T BO3MOXKHOCTH JUISI CAMOPA3BHTHUS JIMYHOCTH. 2) BHOCHT



BKJIaaA B (OPMHUPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB WX
CaMOCTOSITENTLHON Y4eOHOU JesITeNbHOCTH, SKCIIEPUMEHTAILHBIX U UCCIIEIOBATEILCKUX YMCHHIA,
HEOOXOAUMBIX KaK B IMOBCEIHCBHON JKH3HH, TaK U B MPO(ECCHOHAIBHOW AEATEIBHOCTH; 3)
3HAKOMHT CO CTCIM(DHUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBACT OCHOBBI IICJIOCTHOTO B3IJIsIIa HA
€IMHCTBO TPHUPOABI W YEJOBEKa, SBJISCTCS OTBETCTBEHHBIM 3TalloM B (HOPMUPOBAHUHU
€CTECTBEHHO-HAyUYHOU IPAMOTHOCTH MOAPOCTKOB; 4) crioco0cTByeT HOpMUPOBAHUIOIIEHHOCTHOTO
OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
AKOJIOTUYECKOe 00pa30BaHKE MOJPOCTKOB

HaspanHple HanpaBlieHUs B 00y4YE€HUU XUMHH 00ECIICUNBAIOTCS CHEIIU(PUKON COIepKaHuUs
IpeaIMeTa, KOTOPBIN SIBISETCS TEeIaroruvyecKd aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOW HAyKH
XMMHH Ha ONpeAeIEHHOM dTane €€ pa3zBuTua. Kypc XMMUM OCHOBHOH IIKOJIbI OPUEHTUPOBAH HA
OCBOCHHE 00YJarOIUMHICS OCHOB HEOPTraHUYECKON XMUMHUHU U HEKOTOPBIX MOHATHIA U CBEACHUHN 00
OTJIETLHBIX 00BEKTaxX opraHudeckoil xuMuu. CTpyKTypa cojepkaHus npeaMera chopMupoBaHa
Ha OCHOBE CHCTEMHOrO Mojxoja K ero uzydeHuto. CojepkaHue CKJIAAbIBACTCS U3 CHUCTEMBI
MOHSATUN O XMMHYECKOM 3JICMEHTE U BEIIECTBE M CUCTEMBI MOHATHIO XMMUYECKO# peakiuu. Obe
3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITYTIOCIEA0BATEIILHOTO Pa3BUTHS 3HAHUN Ha
OCHOBE TEOPETUYECKHUX IMPEACTABICHUI PAa3HOrO0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHS Kak
OCHOBBI BCEro €CTECTBO3HAHUA, YpOBHS mnepuoanueckoro 3akoHa J[. M. MenpaeneeBa kak
OCHOBHOTO 3aKOHA XMMHHU, YYCHUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U, MPEACTaBICHUI 00
AJIEKTPOJIUTUYECKON  JTMUCCOIMAIMM  BEIIECTB B  pacTBOpax. [eOopeTUYecKHe  3HAHUS
paccMaTpuBarOTCA Ha OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, PA3BUBAIOTCS
MOCJIEIOBATEIbHO OT OJIHOTO YPOBHS K  APYroMy, BHINOJHSS (YHKIHH OOBSICHEHHUS U
MPOrHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM MPAKTUYECKOTO TMPUMEHCHHUS U
MOJIYYEHUs HM3y4aeMbIX BelIeCcTB Takas opraHuzanusi CoJepKaHHs Kypca CIOCOOCTBYET
MPEACTABICHUI0 XUMUYECKOM COCTaBJISIONIECH Hay4YHOW KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHOMN
npupoabl. TeM cambiM 00ecreYrBacTCS BO3MOXHOCTH JUIsI (POPMHUPOBAHUS Yy OOYYArOIIUXCS
LIEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAaHUIO U METOJAaM IO3HAaHUs B Hayke. BaxkHO Takxke
3aMETUTh, YTO OCBOCHHE COJIEpPKaHUs Kypca MPOUCXOAMT C IPHUBJICUCHHEM 3HAHUM U3 paHee
M3YYEHHBIX KypcoB: «OKpyxaromuii Mup», «buonorus. 5—7 kmaccei» u «Dusuka. 7 Kiace.

Jlannast oOpa3zoBaTenbHas MporpaMMa 00ecrieunBaeT YCBOCHUE YUAIIUMUCS BaKHEHIIUX
XUMHUYECKUX 3aKOHOB, TEOPHHl M TOHATUH; (opMHpyeT MpeacTaBIeHHE O POIU XUMHH B
OKpY’KaloIllleM MHPE W KU3HH uejoBeka . [Ipu 5ToM OCHOBHOE BHUMaHUWE yNESAETCS CYIIHOCTU
XUMUYECKUX pPEAKUUH M MeTojaM HX ocyuecTBiIeHUus . OJHUM W3 OCHOBHBIX HPHUHIIMIIOB
MOCTPOCHHUSI TPOTPAMMBI SIBJISIETCS TPUHIUIT JOCTYIMHOCTH . ODKCIIEPUMEHTAJbHBIC JIaHHBIE,
MOJIYYEHHBIE YYaIllUMHCS TIPU BBINOJHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJSIOT Y4alllUMCS
CaMOCTOSATENIbHO JIelaTh BBIBOJbI, BBISABIATh 3aKOHOMEpHOCTH . [lOaXO/bl, 3aJ0KEHHBIE B
coJiep>)KaHue TPOrpaMMBbl Kypca, CO3/1al0T HEOOXOJWMBIE YCJIOBUS ISl CUCTEMHOTO YCBOGHUS
YYaIIUMHCS OCHOB HAayKH, JUIsl 00eClieueHns pa3BUBAIOIIETO U BOCIIHUTHIBAIOIIETO BO3ICUCTBUS
oOyueHusl Ha JUYHOCTH ydamierocs . GopMupyeMblie 3HAHHUS JOJKHBI CTaTh OCHOBOW CHCTEMBI
yOEXIEHHI MIKOJbHUKA, [ICHTPATIBHBIM SIAPOM €r0 HAyYHOTO MUPOBO33PEHHUS .

ean 1 0c00eHHOCTH M3yYeHUs] Y4eOHOI0 IpeMeTa

K HampaBneHnio mnepBOCTENEHHOM 3HAYUMOCTH NpHU peanu3aluu o0pa3oBaTeNbHBIX
GyHKIUN peaMeTa « XUMUS» TPAIUIUOHHO OTHOCAT (HOPMUPOBAHKE 3HAHUN OCHOB XUMHUYECKOM
HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHS, TPAKTHUECKOM EATETLHOCTH YeJI0BEKa U KaK
OJTHOTO M3 KOMIIOHGHTOB MHUPOBOW KYyJIbTYpPBHI. 3ajaua MpeaMeTra COCTOUT B (hOpMHUPOBaHUH
CUCTCEMbI XUMHUYCCKUX 3HaHPII>i — Ba)KHeﬁHIHX q)aKTOB, HOHﬂTHﬁ, 3aKOHOB " TeOpeTI/I‘-IeCKI/IX
MIOJIOYKEHHH, IOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, sI3blka HayKH, 3HaHUH O
HaquBIX METOoAax I/I3y‘-IeHI/I$I BCIIECCTB U XUMHUUYCCKUX peaKum‘/'I, a TAaKKXC B q)OpMI/IpOBaHI/II/I nu
pPa3BUTHH YMEHHUU U CIOCOOOB JIESATEILHOCTH, CBSI3aHHBIX C TUIAHUPOBAHHEM, HAOJIOJACHUEM U
MPOBEACHUEM XHUMHUYECKOTO SKCIIEPUMEHTa, COOIOJCHUEM TpaBuiI 0€30MacHOT0 OOpalieHus ¢
BEIIECTBAMH B MOBCEIHEBHON KU3HU. Hapsmy ¢ 3TUM 1ie/id U3y4eHUs TpeaMeTa B mporpaMmme

3



YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX NPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETro
obpazoBanus. CerogHs B 00pa3oBaHUU 0c000 3HAYMMOM MPU3HAETCA HAIIPABICHHOCTh O0yUYeHUS
Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, OPMUPOBAHUE €€ WHTEIUIEKTa U OOILIeH KyJIbTYpBHI.
OOyueHne yMEHHMIO YYUTHCS M IPOAOIDKATH CBOE 0Opa3oBaHHE CAMOCTOSTEIBHO CTAaHOBUTCS
OJIHOM M3 BaXKHEUIINX (QYHKIMH Y4EOHBIX TPEIMETOB.

B cBs13u ¢ 3TUM IIpU M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
npuoOpenu Takue e, KaK:

* popmMupoBaHUE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY TMPHHITHIO DPEUICHUH, CIIOCOOHOM aganTupoBaThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

* HamNpaBJICHHOCTh OOY4YCHHMS Ha CHUCTEMaTHYECKOEe MPHUOOLICHHE YydYalmxcs K
CaMOCTOATEJIbHOM  ITO3HABATEJIbHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  ITO3HaHMI,
(OpMHPYIOIIM MOTHBALIMIO M Pa3BUTHE CLIOCOOHOCTEH K XMMHU;

* o0ecredyeHHEe YCJIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYarOIIMMHUCS OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHHUE /ISl Pa3INYHBIX BUIOB JAEATEIbHOCTH;

* (opmupoBaHuE yMEHHUIl OOBACHATH U OLEHUBAThH SIBICHUS OKPYXalOIIEro Mupa Ha
OCHOBAHMWU 3HAHUU U ONBITA, IOJIYYEHHBIX IPU U3YYEHUHU XUMUU;

* ¢popMupoBaHUe y 00yUaOIUXCS TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHHWM AJ BBIPAOOTKU 3KOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JIEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOErO 3JI0POBbS M OKPYKAOUIEH MPUPOIHON
Cpelibl;

* pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIHOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHs OOIIEUEIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIIS ¥ HAMPABICHHOCTH JAJIbHEHINIETO 00yUeHuUs.

Mecto yueOHOro npeamera « XuMus» B y4eO0HOM ILIaHe
B cucreme o6mero o6pa3zoBaHus «XUMHs» [pU3HAHA O0sM3aTENbHBIM Y4E€OHBIM
IIpeIMETOM, KOTOpBIM BXOJWUT B COCTaB ImpeaMeTHoW oOnactu «EcTtecTBeHHO-HAay4HbIE
IpeAMETbY. YUeOHBIM IUIAHOM Ha €€ U3yueHHe OTBeIeHO 138 yueOHbIX UacoB — IO 2 4 B HEJIEITIO
B 8 1 9 K1accax COOTBETCTBEHHO.

Copaepxanue o0pa3oBaHus M0 rogaM o0y4eHust

8 KJIACC 2022/2023 yueonsiit 200 Bsedenue

Uro um3yuaer xumus. [Ipocteie u cioxubie BemecTBa. CBOWCTBAa BEMIECTB. XUMHYECKUN
aneMeHT. DOpMBI CYIIECTBOBAHUS XUMUYECKOIO JJIEMEHTa. XUMUYECKUE SIBJIICHUS, UX OTIUYHE OT
¢usnueckux saBieHUN. JlocTMKEHHST XUMUM M UX [paBWIbHOE HcIosb3oBaHue. Vcropus
BO3HUKHOBEHHUS U Pa3BUTHUSA XUMUHU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMUYECKON HAYKU.
OcHoBHbI€ 3aKOHBI XUMHHU. O0111e€ 3HAKOMCTBO CO CTPYKTYpOil NEpUOANYECKOMN TaOIMIIbl: TEPUOJIBI U
rpynnel. Tabmuua JI.M. MenzaeneeBa Kak CHpaBOYHOE IMOCOOME MJsi TOJIyYEHUs] CBEIACHUH O
XUMHUYECKHX 7dyieMeHTax. (OO0o03HaueHHe XUMHYECKHX dyieMeHTOB. [IpoucxoxiaeHne HazBaHMM
XUMHUYECKHX 3J1eMeHTOB. Tabnuia MeHneneeBa Kak ClipaBOuYHOE IocoOue JIsl MOJTyYeHHs CBEIEHUH O
XUMUYECKHUX DJIEMEHTaX. XuMHU4ecKas ¢hopmyra, HHIEKC, KOdPDHUIIMEHT: 3aliUCH U uyTeHue (popmyi.
Macca aromoB n Mosekys. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
Pacuer MaccoBoil 10U XUMHUYECKOTO 3JIEMEHTa Mo (popMyJie BelecTBa.

Amomul Xumuueckux 31eMeHmos

JlokasarenbcTBa CIOKHOCTH cTpoeHus: atoMoB. OmbiThl Pesepdopaa. [lnanerapnas monaensb
CTPOEHHSI aTOMOB. XapaKTepUCTUKA HYKJIOHOB. B3auMOCBs3b NOHATUI: IPOTOH, HEUTPOH, MAaCCOBOE
qrcs0. COBPEMEHHOE OINPEAEIEHUE MOHITHS «XUMUYECKUM dJ1eMeHT». VI3MEHEHMsI, TPOUCXOASIIHUE C
YUCJIOM NPOTOHOB, 3JEKTPOHOB M HEMTPOHOB B COCTaBE aTOMOB XMMHYECKHX AJIEMEHTOB. M30TOMNBI,
KaK pa3HOBHIHOCTb ATOMOB OZHOTO 3JIEMEHTA. XapaKTEPUCTHKA 3JIEKTPOHOB. CTpOEHUE 3IIEKTPOHHBIX
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000yI04eK aToMOB 3JeMeHTOB. IloHATHE O 3aBepUICHHOM U HE3aBEPILIEHHOM 3JEKTPOHHBIX
(oHepreTuyeckux) ypoBHSX. PacrosnokeHue >3JIEKTPOHOB Ha JHEPreTUUYECKUX YPOBHSIX, ATOMBI
METAJJIOB W HeMeTa/uioB. VOHBI MOJOXKUTENbHbIE W oTpunarenbHble. [lonstue uona. HoHsl,
o0pa3oBaHHBIC aTOMaMH METaNIOB MHeMeTaioB. [loHsATHE 00 MOHHOHN CBS3M, CXEMbI 00pa3OBaHHS
MOHHBIX coequHeHui. Cxembl 00pa3oBaHUs MOJEKYJ. DJIEKTPOHHBIE U CTPYKTYpPHBIE (OPMYIIBI.
KoBasieHTHas NOJIsIpHAs MHENOJSIpHAS XUMHUYEeCKHe CBsI3U. CXxeMbl 00pa30BaHUs MOJIEKYI COSAMHEHHMA
(HCI, H20, NH3z u ap.). DiekTpoHHbIE€ U CTPYKTYpHBIE PopMyIibl. CXeMbl 00pa3oBaHUs ABYXaTOMHBIX
MOJIEKYJ BOJOPOJa, XJIOpa, CEePhl, a30Ta M Jp. DIEKTPOHHBIE H CTPYKTYpHBIE (opMynbl. KpaTHOCTB
XuMuueckon cBa3u. [lonarue o metannmmueckon cBsa3u. Enqunas npupoaa xumuuecko cBsi3u. [lonsitue
00 arom-uoHax. [lonsTre 06 060011eCTBICHHBIX 3JIEKTPOHAX. BhIMonHenue yrpaxxHeHHi, TOATOTOBKA
K KOHTPOJIBHOU padoTe.

IlIpocmuie éewecmea

XapakTepucTUKa MOJIOKEHUS JIEMEHTOB-METaNIOB U HeMeTaiuioB B [lepuonnyeckoii cucreme.
Crpoenue ux aromoB. @uU3NUYECKUE CBOMCTBA METANIOB M HEMETAJIOB — MPOCTHIX BellecTB. Pacuer
OTHOCHUTEJIbHON MOJIEKYJISIpHOM Macchl (IOBTOpEeHHE). AJUIOTpONusi Hampumepe ojoBa, ¢ocdopa,
Kuciaoposna u yriepoja. KonuuecTBo BemiecTBa M €IUHUIBI €0 U3MEPEHUS: MOJIb, MUJUIUMOIIb,
kuniomoib. llocrosiHHas ABoragpo. Pacder MOJEKyIsSpHBIX MacC BEHIECTB MO UX XUMHYECKUM
dopmynaM. MUIIUMOSIpHAS U KUJIOMOJISIpHAsl Macchl. BpINoaHEHNE ynpaXXHEHUH ¢ NCIIOJIb30BaHUEM
MOHITUH «IIOCTOSIHHAsT ABOTaJIpo», «KOJIMYECTBO BEIIECTBA», «Maccay, «MOJSpHas Maccay.
OO06o0mIeHre W 3aKpeIieHHEe 3HAHWW TI0 TEeMe

«KonuuecTBo BelecTBay, pelieHne YIKCIIepUMEHTaNbHbIX 3a1a4. [loHaTue o MonsspHoM o0beme
ra3zoB. HopmanbHbie ycinoBus. MUUTUMOIIPHBINA M KWJIOMOJISIPHBIN 00beM. BbInoaHeHe ynpaxHeHUH
C UCIOJB30BAaHUEM TMOHITUH «MOJSPHBIA 00BEM», «KOJHMYECTBO BEIIECTBAY,

«Maccay, «MossipHas Maccay. O000IIeHIEe U 3aKpeIUICHHEe 3HaHUH Ha TeMy «MOJIIpHBINA 00heM
ra3oB», pelIeHe YKCIIEPUMEHTaIbHBIX 3a1a4. O0o0IIeHre U cucTeMaTu3alus 3Hanuil. Pemennesanau
U YIPaXHEHUH C UCII0JIb30BAaHUEM OHITUH «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs MAacCa, «MOJISIPHBIN
00BEM», «IIOCTOSTHHASI ABOTAIPO».

CoeduneHnun XumuuecKux 31eMeHmos

[TonsiTue o crenenu okuciaeHus. Onpenenenre cTerneHu OKUCISHUs o popMysiaM COeTMHEHUH.
Cocrapnenue ¢hopmyn OMHAPHBIX COEAMHEHUH, 00ImMi crocod ux Ha3BaHui. Okcuabl. CocTaBieHHE
ux Gopmyn u HazBaHuil. Pacuets! mo opmymnam. CocTaB ¥ Ha3BaHUSI OCHOBAHUM, UX KIIACCU(PUKALIUS.
Pacuetst mo ¢opmynam ocaoBanwuii. [Ipeacrasurenn: NaOH, KOH, Ca(OH)2. Pacuets! o gpopmynam
ocHoBanuil. CocTaB M Ha3BaHUA KHUCIOT, HX kiaccudukanusg. Pacuersl mo ¢opmynaM KHCIOT.
[IpencraButenu kucnot. Pacyers! modopmynam kucinor. CoctaB U Ha3BaHUs cosield. PacueTsl mo
dopmynam coneit. IIpeacrasurenu coneit: NaCl, CaCOs, Cas(PO4).. Pacuetsl mo dopmysaam coseid.
[TpoBepouHast paboTa MO OCHOBHBIM KjaccaM HEOpPraHWYeCKuX BemecTB. PacueTrsl mo ¢opmynam
OCHOBHBIX KJIaCCOB HEOpPraHWYECKMX BeIIeCTB. AMQOTEpHble U KpPUCTAJUIMYECKHE BEIIECTBA.
Kpucramnnueckue pemerku. [IoHATHA O MEXMOJEKYISIPHOM B3aUMOJCHCTBUM M MOJEKYISPHOU
KpUCTAJIIMYECKOH penieTke. CBONCTBA BELECTB C ’TUM TUIIOM peleTKU. CBOMCTBA BEIIECTB C Pa3HbIM
TUIIOM KPUCTANIMYECKUX PEUIeTOK, HMX NPUHAIJIEHKHOCTh K pa3HbIM KjaccaM COEAMHEHU.
B3anMOCBA3b TUIIOB KPUCTAINIMYECKUX PELIETOK M BUAOB XUMUYECKOW cBs3u. [loHATHSA O ymMcTOM
BEIIECTBE U cMecH, UX oTianuus. [Ipumeps! )kuakux U razoodpasHsix cMmeceil. CriocoObl pasaeneHus
CMeCeH.

[ToHsTHS O 1OMM KOMITIOHEHTa cMecH. Bbluncienue ee B CMeCH M pacueT Macchl Wid o0bema
BElIECTBA B CMeCU IO ero goje. PemeHue 3agad M ynpakHEHUH Ha pacdeT AO0JIM (MaccoBOW WIIU
00BEMHOI) U HaXOXkKAEHHUE Macchl (00beMa) KOMIIOHEHTa cMecH. BhInoHeHne ynpaKkHeHU ! U pelieHre
3az1ad.

H3zmenenusn, npoucxooauue c eeuecmeamu

CriocoObl OUMCTKHU BEIIECTB, OCHOBAHHBIE HAa UX (PM3NYECKUX CBOMCTBaxX. OYHMCTKA MUTHEBOM
BOJIbI, Ieperonka HedTH. [ToHsTHE 0 XUMUYECKUX SIBICHUAX, UX OTINYKEe OT (uznueckux. [Ipusnaku
U YCIIOBUS MpOTEKaHWsl XUMHMUYECKHX peakuui. Peakums ropenus. KonmyecTBeHHass CTOpoHa
XUMHYECKHX peakluil B CBETe yueHHUs 00 aToMax M MoJieKyynax.3HaueHHe 3aKOHa COXPaHEHHUS! MacChl
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BemiecTB. Pons M.B. JlomonocoBa u [l. /lanbToHa B OTKPBITUU W YTBEPKJICHUHU 3aKOHA COXPaHEHUS
Macchl BerecTB. [IoHATHE 0 XUMHUYECKOM YpaBHEHHH KaK 00 YCIOBHOM 3aMcy XUMHUYECKOH peaKIiuu
C IOMOUIbI0 XUMHUECKUX (opmyil. 3HaueHHe UHIEKCOB U KodddunnentoB. CocraBieHne ypaBHeHUN
XUMHUYECKHX peakiuid. Perrenue 3agau Ha HAXOXKJICHHE KOJMYECTBA, MACChl MIM 00bEeMa MPOAYKTa
peakuu 1O KOJIMYECTBY, Macce WU O0beMy HCXOAHOIO BellecTBa. 1€ ke pacyeTsl, HO C
UCIIOJIb30BAaHUEM IOHATHUS «OJs» (MCXOJHOE BELIECTBO JIaHO B BHJE pPACTBOPA 3aJaHHOMN
KOHIEHTPALlUU WM COJAEPXKUT OIpEAeNCHHYI0 AONI0 IMpumeceii). PemieHue skcrneprUMeHTaIbHBIX
3a/1a4, 3aKpeIJICHUE3HaHUM 10 TeMe «XUMHUUYeCKrue ypaBHEHU». CyIIHOCTh peakUuil pas3ioKeHus 1
COCTABJICHUE YPAaBHEHUW pPEaKUWW, MPOACIAHHBIX yuuTesneM. [loHsATHEe O CKOpPOCTH XMMHYECKUX
peaknuii. Karanmzatopsl, pepmerTsl. CymHOCTh peakiuii coequHeHusi. CocTaBlieHHe YpaBHEHHIA
peakuuid, npojenaHHbiX yuutTenaeM. CymHOCTh peakuuil 3amenieHus. CocTaBiIe€HHE YpaBHEHUM
peakuui, MpoJEIaHHbIX Yy4WuTelIeM. PsA1 aKTUBHOCTM METauIOB, €ro HCIOJIb30BAaHHUE IS
MIPOTHO3UPOBAHUS BO3MOXHOCTH IPOTEKaHUs PEAKIMU MEXIy METallaMH M PacTBOPaMH KHUCIOT.
Peakuuu BbITECHEHUS OJHUX METAJIOB M3 PAacTBOPOB MX cosiel ApyrMMH MeTauiamMu. CylHOCTb
peakuuii oOmeHa. CocTaBlieHHE YpaBHEHUW pEaKIWi, NPOJCIaHHBIX Yy4duTeneM. Peakiuu
HEUTpAJIU3alUU. Y CIIOBHUS TEYEHUS PEAKLINI MEXITY PACTBOPAMH KHUCIIOT, IIEI0YEH U COJIEH 10 KOHIIA.
Tunel XUMHYECKUX pPeakIuil (10 MPU3HAKY «UHMCIO U COCTaB HMCXOJHBIX BEIIECTB U MPOAYKTOB
peakiuu») Ha TpUMEpPEe CBOWCTB BOJbI. Peakumst pasiioxkeHuss — 3JIEKTpoJu3 Bojbl. Peaknuu
COEIMHEHUS — B3aUMOJICHCTBUE BOJIbI C OKCUJIAMU METAJIJIOB U HEMETAIUIOB. [IoHsATHE «TUAPOKCUIBDY.
Peaknuu 3aMenieHusi — B3aMMOJEMCTBHE BOJBI C LIEIOYHBIMU U ILEJI0YHO3EMEIbHBIMU METAJLIIAMH.
Peakuuu obmena (Ha mpuMepe ruponnsa cyiabhaTta aTfoMUHNS U KapOuaa kanbius). Pemenue 3agau
u ynpaxHeHui. [loaroroska k KOHTpOIBHON padoTe.

Ilpocmeiiniue onepayuu c eeujecmeamu (XumuieckKuii RPAKmMuKym)

[IpaBmia TexHUKH O€30MaCHOCTH IpH oOpallleHuu ¢ JabOopaTOpHBIM O00OpYIOBaHUEM,IIPU
pabote B KaOMHETe XHMMHH. 3HAKOMCTBO C JabopaTopHbIM obOopynoBanueMm. Dusmueckue u
XUMHYECKHE peakuuu Npu ropeHuu cBeud. KadecTBeHHbI cocTaB mouBbl. Cpena MOYBEHHOI'O
pactBopa. AHanu3 Bojsl. [Ipo3paunocTs Boabl. [IpU3HaKM XMMUYECKUX pEaKIMil: BbIIEICHUE ra3a,
BbIMA/ICHUE OCajiKa, U3MEHEHHEe 1BeTa BellecTB. KauecTBeHHble peakuuu. [Ipurorosienue pactBopa
caxapa M pacdeT ero MacCoBOU JIOJIU B pacTBOPE.

Pacmeopenue. Pacmeopoi. Peaxkyuu UOHHO20 oomena. Okucaumenvho-
6occmanosumesbHvle peaKyuu

PactBopel. ®@usnueckas M XUMHUYECKas TEOPHUs pPACTBOPOB. TeEIUIOBBIE SBJIEHUS IpHU
pacTBopeHMH. ['mMaparbl W KPUCTAUIOTHAPATHI, KpPHUCTAJUIM3AalMOHHAs Boja. HacklieHHsble,
HEHACBIIICHHbIE, MEPECHIIICHHbIE PACTBOPBL. XOPOILIO pacTBOPUMBIE, MaJOPACTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BELIECTBA. OJIEKTPOJIMTBI M HEIJIEKTPOJIUTHI. DJIEKTPOJIUTHYECKAS
JUCCOLIMAIUS U accoluanus. MexaHu3M JUCCOLMAIH BEIIECTB C Pa3IMUHbIM TUIIOM CBs3U. CTeneHb
ANIEKTPOIUTUYECKON  auccoumanuu. CuibHble U ciaOble  3JEKTPOJIUTHL.  DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHL.. MeXaHu3M JUCCOLMAllMd BEUIECTB C pa3iMuHbIM TUNOM cBs3U. CremneHb
ANIEKTPOIUTHYECKON auccoumanuu. CuibHble M ciabble 37eKTposnThl. Monbl. CBoHcTBa MOHOB.
Knaccugukanus MOHOB 1O cOocTaBy (MPOCTbIE U CJIOXHBIE), O 3apsily (KaTHOHBI U AHUOHBI), 110
HAJIMYMIO BOJHOM 00O0JOYKH (TUAPOTUPOBAHHE U HeruapotupoBaHue). OcHoBHbIE nojoxeHus TI/I.
Peakuuu B BOIHBIX pacTBOpax 31eKTpoiauToB. HeoOpaTtumelie n oOpaTuMble peakinu. MonekyssipHoe U
MOHHOE ypaBHEHHME peakiuid. Peakiun noHHoro oomena. Peaxkmuu Hedtpanuzauuu. Kucnotsrl. Mx
KJacCU(pUKalUsi IO pa3Iu4HbIM mnpu3Hakam. OrnpeneneHue KUCIOT Kak JJIEKTPOJIUTOB, HX
quccouuanus. BzanMopelcTBHE KHMCIOT € METaUlaMH, YCJIOBHMSI TEUEHUS OJTHX PEaKIMM.
DJIEKTPOXUMUYECKUI Psii HAPSHKEHU METAIIOB. B3auMoelcTBue KUCIOT C OKCUIaMUA METAIIIIOB U
OCHOBaHUsMHU. Peakumy HelTpanusauuu. B3anmozeicTBHe KUCIOT C COJSAMH. 3aluCh ypaBHEHUN
peakiuii (MOJIEKYJISIPHBIX W MOHHBIX) C HCIOJIB30BAaHMEM TaOJHIBI pacTBOpuMocTH. OmnpeneneHue
OCHOBaHMH KakK D3JEKTPOJIUTOB, UX auccouuanus. Kiaccupukanuss OCHOBaHMH IO pa3IMYHBIM
npu3HakaM. B3anmogeiicTBue ocHOBaHUM CKHCiIOTaMu (TIoBTOopeHue). BzammonelicTBue mienoueit ¢
cossimu (paboTa ¢ Tabauiel pacTBOPUMOCTH) U OKCUAAMU HEMETaJIIOB. Pa3nokeHne HepacTBOPUMBIX
ocHoBaHui. CocTaB OKCHAOB, MX Kiaccudukamnus. CBONCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB.
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Ornpezenenne coyiel Kak JIEKTPOIUTOB, WX auccormanus. Kinaccudukamus coneid. Bzanmonelicteue
coJiell ¢ MeTayslaMH, OCOOCHHOCTH 3THX pEakIUil W B3auMoJeiCcTBHE cojieil ¢ comsimu (pabora c
Tabiuuel pacTBOpUMOCTH). B3aummopelicTBue cosied ¢ KHUCIOTaMM M IIeI04YaMH (IIOBTOPEHUE).
[ToHATHE O TEHETUYECKOH CBSA3M M TCHETHYECKUX psiaXx METAUIOB U HEeMeTaJuloB. Pasnnunble
MpU3HAKK KJIAcCU(UKALUU XUMHUECKUX peakiuil. OnpeneneHue CTeNeHeld OKUCICHHS JIEMEHTOB,
oOpa3yrommx BemecTBa pa3iuuHbiXx KiaccoB. Peakiuu OBP. Tlonstue 00 okuciurene u
BOCCTAHOBUTENE, OKHUCICHHUM W BOCCTAHOBJCHHH. PelieHune pacueTHBIX 3alad IO YpaBHEHUSM,
XapaKTEPU3YIOIUM CBOICTBA OCHOBHBIX KIJIACCOB COEIMHEHHM, M BBINOJHEHHE OCHOBHBIX KIIACCOB
COEIMHEHUI 2TOT0 MJIaHAa Ha FeHETHYECKYIO CBsA3b. I[loAroToBka KKOHTpOJBHOU pabote. MTorosas
KOHTpOJIbHAs padoTa.
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Oo6was xapakmepucmuxa xumuueckux siemenmos (4 u).

CrpoeHue aroma, xapakTep MpPOCTOrO BELIECTBA; CPABHEHHWE CBOMCTB MPOCTOrO BEIIECTBACO
CBOICTBaMM MPOCTBIX BEIIECTB, 0OPAa30BaHHBIX COCEIHHUMU I10 NEPUOAY U MOATPYIIE FIEMEHTAMU;
COCTaB M XapakTep BBICIIEr0 OKCHJAA, TUIPOKCHU/IA; COCTAB JIETYYero BOJOPOAHOIO COeIUHEHUs (s
HemeTaiia). CBolicTBa aekTposnToB B cBete TOJl. I'eHeTmueckue psiapl MeTamaa M HEMETasUIa.
CamocTtosTenbHas paboTa ¢ ydamuMmucs. 3akperuieHue Marepuana. [loHsATHE O TEpexoIHBIX
aneMeHTax. AMQOTepHOCTh. ['eHeTHuUecKuil psii mepexoaHoro aiemeHTa. llepuogndeckuii 3aK0H H
[lepuonnueckas cucrema, ctpoenue atoma. 3uadenue 113 u T1C.

Memannwt (14 u)

XapakTepucTuKa IMOJO0KEHUs 3JIEMEHTOB-MeTaIoB B Ilepmonnueckoit cucreme. CTpoeHue
aTOMOB METAJUIOB. MeTajuinyeckue KpUCcTalIndecKue pemerky. Mertauueckas XUMUYECKas CBSI3b.
XapakTepucTuka OOIIMX XHMMHYECKHX CBOWCTB META/NIOB HAa OCHOBAaHWU UX TIOJIOXKEHUS B
JIIEKTPOXUMUYECKOM  PSly  HAlpsDKEHHWH B CBET€  MNPEACTABICHUH 00  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuusax. CaMOpoHbIe METAUIbl 1 OCHOBHBIE COEIMHEHUSMETAILIIOB B IPUPO/IE.
Baxneiimme pynsl. [loHsTHE O METAIUTYPIUH U €€ pa3HOBUIHOCTSX: IIHUPO-

, TuApo-, anekrpomeramutypruu. Kopposust meramioB. CrnocoObl 3aluThl METAIIOB OT
Koppo3uu. OcoOeHHOCTH (U3MYECKUX M XHUMHYECKUX CBOMCTB MICIIOYHBIX METAIOB. BaxHeimme
COCJMHEHHUS ILNEJIOYHBIX METaUIOB: IIEJIOYM, COJIM; HUX CBOMcTBa M mnpuMeHeHue. OOmas
XapaKTepUCTHKAa METAJJIOB BTOPOW TIpyHIbl IJIABHOM MOJATPYNIbI, OCHOBHBIE (PU3MYECKHE W
XUMHUYECKHE CBOMICTBA IIEIOYHO3EMEIBHBIX MeETauIoB. Baxuelmmue coenuHenns Ca m Mg, ux
npuMeHeHue. Poib Kanmblius M Mar"usi B OKMBBIX opranu3max. CTpoeHue aroma, (uU3NYECKUE U
xummuueckue cBoiicra. I[Ipumenenue anromunus. CoeAMHEHNs allOMUHUS — OKCHJIBI U THIPOKCHIBI,
ux am@oTrepHOCTh. BaxkHelue coiau amoMUHUS. 3aKperyieHHe U CUCTeMaTH3alUsa3HaHUM 110 TiaBe
nepBoi: o00m@as XapaKTepUCTHKAa METAJUIOB, XHUMHYECKME CBOMCTBAa MeETaIoB. PerieHue
DKCIEPUMEHTAIbHBIX 3a/1ad, pelmeHue ypaBHeHMH. CrTpoeHue aroma xeneza. dusmueckue un
xummuueckue cBoiictBa. [Ipumenenue xenesa. Coenunenus xenesa |l u xeneza

"I I'enernyeckue psaapl. KauecTBEeHHbIE peakliuy HAa HOHBI JKEJIE3a.

Ceoilicmea memannos u ux coeOuHeHull (Xumuueckuii npakmuxym)(3 u).

Pemenne nemnodyek XMMHMUYECKHMX NpPEBpalleHUH 0 BapuaHTaMm. [loBTOpeHMe Ha IpakTuKe
XUMHYECKUX CBOMCTB METAJNIOB. 3aKpEIJICHHUE 3HAHUM 10 PAcliO3HABAHMIO U IMOJIYYEHUIO BEILECTB,
3aKpeIyICHUE 3HAaHUM 110 XUMUYECKUM CBONCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxenune HemetayioB B [lepuoanyeckoil cucteme, OCOOCHHOCTH CTPOEHHST HMX aTOMOB.
Psanp1 D0. Kpucrammueckoe CTpO€HHE HEMETAUIOB — IPOCThIX BemecTB. Aimorponus. O30H. Cocras
Bo3ayxa. dusnueckue cBOHCTBA HEMETAIOB. OTHOCUTEIBHOCTH IOHATHU

«METal» U «HEeMeTall». XUMHUYECKHE CBOMCTBAa HeMeTaioB. OKHUCIUTEIbHbIE CBOWCTBA!
B3aMMOJCMCTBHE C METallJlaMM, BOJOPOJAOM, MEHEE DJIEKTPOOTPULATEIBHBIMU  METaJUIaMU,
HEKOTOPBIMU CJIO’KHBIMHM BellecTBaMH. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIIMIXC
KHCJIOPOJIOM, CJIOXHBIMU BELIECTBAMU-OKUCIUTENAMU. MaKpO3JIeMEHTbl U MHKpPO3JIEMEHTHI. Poib
MUKPO3JIEMEHTOB B 'KM3HE/IEATEIbHOCTH PACTEHUH, )KUBOTHBIX U yesoBeka. OpraHMyecKrueBelecTBa:
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Oenku, xKupsl, yraeoasl. epmentsl. Butamunsl. ['opmonsl. [Tonoxxenue B [leprnonnueckoit cucreme
. Y. Menpneneea. CTpoeHue aroma U MOJEKyIbl. @U3MUECKUE U XUMUUYECKHE CBOMCTBA BOJOPOJA,
ero mnojiy4yeHue u npumenenue. OOmias xapakTepucTuka rajgoreHoB. CTpoeHHEe aTOMOB TajOr€HOB,
CTeneHu ux okucieHus. CTpoeHHe MOJIEKYJl TaJoreHoB. [ aloreHsl — TMpPOCTbIE BELIECTBA.
3aKOHOMEPHOCTH B U3MEHEHHH MX XUMUYECKUX U (PU3MUECKUX CBOMCTB B 3aBUCUMOCTHU OT YBEIHUCHUS
HOPSIKOBOTO HOMEpa XMMHUYECKOro »ieMeHrta. Kpartkue cBeieHus o xjope, Opome, mojae, ¢grope.
[Tonyyenue xaopoBoaopona. XJIIOPOBOAOPOA B HpHUPOAE. XJIOPOBOAOPOJI M COJIIHAS KHCIIOTA.
XJopuapl, UX NMPUMEHEHHE B HAPOJHOM XO3siicTBe. llomydeHue rajoreHoB METOAOM DJJIEKTPOJIHA3A.
buonornueckoe 3HaueHUe rajioreHoB U ux coenuHeHuil. [Ipumenenue ramorenos. CtpoeHue aroma
KHCII0poJia. AJIOTpOIUs KHUCIOpoJa. XapaKTepUCTHKAa XMMHUYECKMX CBOMCTB KHCIOpOAA B CBETE
npeacrasiennii 00 OBP. [Ipumenenue kucnopoaa. CtpoeHue aroma cepbl. AjutoTponus. Pu3ndeckue
CBOMCTBA POMOMYECKOH cephbl. XapaKTEPUCTUKA XMMHUECKUX CBOWCTB CEpPhl B CBETE MPEACTABICHUN
00 OBP. Baxwueimme coequHEHUsT CEpPbl: CEPOBOJOPO, CYIb(HABI, OKCHIIBI, CEPHHUCTAs KHUCIIOTA,
Cynb(UTHI, X CBOMCTBA, MOJyYeHUE M TpUMeHeHue. Pa30aBieHHas U KOHIIEHTPUPOBAHHAS CepHAs
KHCJIOTa, €€ CBOWCTBA, MOJYYEHUE M NpPUMEHEHHE. Peakuuu B3auMMOJEHCTBUS C CEPHOM KHUCIOTOM.
Crpoenue atoMoB a3ora. CTpoeHue MoieKysbl a3ora. Puznueckue U1 XMMUYECKHE CBOICTBA a30Ta B
cBete npeactaBienuid 00 OBP. Ctpoenue monekynsl ammuaka. @U3NYecKUe CBOWMCTBA, MOJyUEHUE,
coOupaHue, pacro3HaBaHME aMMMaKa. XMUMHYECKHE CBOWCTBA aMMMaKa: BOCCTAHOBUTENbHBIE U
o0pa3oBaHMEe HMOHA aMMOHHUS IO JIOHOPHO-aKLENTOpHOMY MexaHu3Mmy. ConM aMMOHUS: COCTaB,
noysydyeHue, (u3Mdyeckue M XuUMHU4eckue cBoicTBa. lIpencraButenu. [IpuMenenwe B HapoOAHOM
xo3aicTBe. Okcuapl a3zora. A30THash KHUCIIOTa, €€ CBOMCTBA M HpuMeHeHue. HuTpaTel, CeauTpsl.
Crpoenne atoma. Amtorponusi. CpaBHEHHE CBOWCTB W NMPHMEHEHHE KpacHoro m Oemnoro docdopa.
Xumuueckue cBoiictBa ¢ocdopa. Oxcua ¢ochopa (V) u oprodochopnas xucnora. Comu
oprodochoproii kucnotel. Docdop B mpupoae. Dochopubie ynodperus. CTpoeHHE aToMa yriepoa.
Annotponusi, cBoiicTBa MoauduKanuii — anmasa u rpadura. Ux npumenenue. AMopdHbIi yriepoa u
€ro copra: KOKC, Caka, JPEBECHBIN yroib. ACOpOLHUs U €€ MPAKTUYECKOe 3HAYeHUE. XMUMHUYECKUE
cBolicTBa yriepoaa. OKcuipl yriepojaa, uX CBOMCTBA, OJydeHUE U puMeHeHne. CTpOeHHE MOJIEKYI
OKCHUJIOB YIJIepoja. YTOJbHasl KUCIOTa U ee coyii. Baxxneinme kapOoHaThI: KaJbIUT, COJA, MOTAIl —
UX 3HaUEHUE U NpuMeHeHue. Paco3naBanue kapoonatos. [lepexon kapOOHATOB B THIPOKApOOHATHI U
obpatHo. Crpoenue aroma. CpaBHEHHE €ro CBOMCTB CO CBOMCTBaMH aToMa yriepoja.
Kpucrannnueckuii KpeMHHUH, CpaBHEHHE €ro CBOMCTB c yriepoaoMm. IlpuponHbie coenuHeHUs
kpemuusi: SiO2, CHIMKaThl M aTFOMOCHIMKATHL. Pa3HOBHIHOCTH CTEKJa, €ro MPOUCXOXKICHHE.
[Tomyuenue nementa. [Ipous3BoACTBO M TMpuUMeHeHUE cTekna, (apdopa, neMeHTa. 3aKperyieHHe U
CUCTeMAaTH3alMsl 3HAHUH [0 TeMe: CTPOEHHE aTOMOB HEMETAJJIOB, KOBAJEHTHAas HENOJsIpHas
XUMUYECKasl CBs3b. PelleHue SKCIEepUMEHTANIbHBIX 3a1ad M ypaBHeHHH peakuuid. [logroroBka k
KOHTPOJIbHOM paloTe. 3akperieHne W CcHCTeMaTH3alus 3HaHWM 1O TeMe: XHUMUYECKHue U
dbuznyeckue CBOWCTBAa HEMETAJUIOB, XUMHUYECKUE PEaKIlMu, KOBaJIEHTHAs MOJNIApHas CBs3b. PemeHue
AKCIIEPUMEHTAJIbHBIX 3a7ady W ypaBHeHMH. [loaroroBka k KOHTposibHON pabore. PabGorta Han
OIIMOKaMHU.

Cesoiicmea nememannog u ux coeounenuti (3 u).

Pemenne »skcnepuMeHTanpHbIX 3amady no Tteme «lloarpymnma kucinopoga». Pemenue
AKCIIEPUMEHTAJbHBIX 3afau 1o Teme «lloarpynma asora u yriepoaa». 3akpeIuleHHE 3HaHWH 110
MOJIYYEHHUIO U PaCliO3HABAHUIO T'a30B.

Opzanuueckue sewgecmea (12 u)

BemectBa opranuueckue W Heopranwueckue. [IpuumHBI MHOT000paszusi OpPraHUYECKUX
coelMHEHU. BameHTHOCTh. XMMHYECKOE CTPOEHHE OPTaHMYECKUX COeNMHEHUN. MOJIeKyIspHbIE U
CTPYKTYpHBIE (OPMYJBI OPraHUYEeCKUX COCOUHEHHA. ['OMONOTMYEeCcKUil psa TNpeAaenbHBIX Y/B.
Panukansl. 3omepel u n3omeprsd. Ousnyeckne U XUMUYECKUE CBOMCTBA. METaH M ATaH: CTPOCHUE
Mouiekyil. 'openne metana u 3Tana. [I[pumenenrne Merana. XMMUYECKOE CTPOCHUE MOJIEKYJIbI STUJICHA.
JBoiiHast cBsi3b. B3ammopneiictBue sTuieHa ¢ Boaou. [lomumepusanusa stuiiena. [lonudTunen m ero
3HaueHue. [loHsATHE O TpenenbHbIX OJHOATOMHBIX CIIUPTaX Ha MPUMEPE METAaHOJIAa M 3TaHoJIa.
TpexaToMHblil ciupT raunepuH. OKUCIEHUE ITHIIOBOTO CIIUPTa B YKCYCHBIN anbaerusl. Ilonarue o6
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anbaeruaax. OKUcIeHue anpJaeruaa B Kuciaoty. OJJHOOCHOBHbBIE HeNpeebHble KapOOHOBbBIE KHUCIOTHI
Ha IpuUMepe YKCycHOM kuciorel. Ee cBoiictBa u npumeHeHue. (CTeapuHOBas KHCIIOTa Kak
MPEJICTAaBUTEIb KUPHBIX KapOOHOBBIX KUCIOT. Peakuust stepuduxarmu. [Tonstue o cinoxHbIX 3dupax.
[TonsiTne 06 aMUHOKHUCIIOTaX. Peaknuu NOTUKOHACHCAMU. benku, ux crpoeHue M OMOoIoTHYecKas
pons.Ilentuanas cBa3p W nonunentuasl. [lepBuynas ctpykrypa OenkoB. buonornyeckue pyHkuuu
6enkoB. CBolicTBa O€IKOB M KaueCTBEHHBIEC peakinu Ha O0enku. [lonstre 06 yriaeBogax. Imoko3a. Ee
cBoiicTBa u 3HaueHue. Kpaxman u nemnonosa. Mx Ouonoruueckas poinb. [lonumeps! npupoaHsie u
cuHrernyeckue. Peaknuu nonuMepusanuu M NOJAUMKOHJAeHcauuu. Ilmactmaccel M BOJOKHA.
3akperuieHUe U CUCTeMaTU3alusl 3HaHni. PellieHne sKkcrepruMeHTalbHbBIX 3aa4.

3akpennenue (6u)

O600611eHre, 3aKpeIUIeHe U CUCTeMaTr3alus 3HaHui 1o Kypcey xumuu 9 kiacca. [loBropenue
npoiaeHubix TeM: [lepuoanueckuit 3akod u Ilepronnueckas cucrema, BUIbl XUMUYECKUX CBA3EH U
TUIBl KPUCTAJUIMYECKHUX PEIIECTOK, TUIIbl XUMUYECKHX PEaKLUUH, KJIACChl XMMUYECKUX COEIUHEHUM.
Pemenue skcnepuMeHTANIBHBIX 3a/1a4, PEUICHUE YPAaBHEHUN PEaKLIUi.

Meoswcnpeomemmnuwie cea3u

Peanu3anusi MeXMpeAMETHBIX CBsA3EH MpH U3ydyeHUH XUMUU B 8 1 9 Kjacce OCylIeCTBIISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U TMOHATUN, SIBJISIOMIAXCS
CUCTEeMHBIMU JJIi OTIENbHBIX MPEIMETOB €CTEeCTBEHHO-HaydyHOro mukiaa OOmue ecTeCTBEHHO-
Hay4HbIC TOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHaJIU3, CHHTE3, KiacCH(UKaIlus,
NEPUOANYHOCTb, HAONIO/IEHUE, OSKCIEPUMEHT, MOJCIMPOBaHUE, HW3MEpPEHHE, MOJEeNb, SBJICHUE,
MApPHUKOBBIN 3P PEKT, TEXHOIOTHS, MaTeprainbl DU3KKa: MaTepHs, AaTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, M30TOI, PaIMOaKTUBHOCTb, MOJEKYJa, MIEKTPUUECKUN 3aps/l, MPOBOJAHUKH, MOTYIIPOBOIHUKH,
JURJIEKTPUKH, (OTODJIEMEHT, UHAUKATOP, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMYECKAsl PEIIETKA, CIIAaBbl, (PU3NUYECKHe BETUYHHbI, €IUHUIIBI
U3MEPEHUsl, KOCMHUYECKOE TIPOCTPAHCTBO, IuTaHeThl, 3BE3AbI, ComHme. buomorums: ¢orocunTes,
IpIxaHue, Oumocdepa, sKocHUCTEMa, MUHEpANbHBIE YAOOPEHHUS, MHUKPOIJIEMEHTHI, MaKpOA3JIEMEHTHI,
nuTaTenbHbIe BeniecTBa ['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIBI, ITOJIC3HBIE
HCKOMaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

Ilnanupyemble pe3yJbTaThl OCBOCHUS YUeOHOT 0 MpeaMeTa

Jluunocmmnuvie pesyrbmamot  Q0yuarwwguiica  nOAYYUM  603MONCHOCHL 014
dopmuposanusa cnedyrouux 1uunocmuvix YY/1:

. oTpezieNieHue MOTUBAIIMU U3y4eHHUs y4eOHOTO MaTepuana;

. OIICHUBAHME YCBAMBAEMOTO y4eOHOTO MaTepHayia, UCXOMs U3 COIHAIBHBIX U
JUYHOCTHBIX LIEHHOCTEH;

. MOBBIIIEHHE CBOETO OOpPa30BAaTEILHOTO YPOBHS W YPOBHA TOTOBHOCTH K
M3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHUEM XUMUU U OOIIECTBA;

. 3HAHUE MPABWII TOBEJICHHUS B YPE3BbIYAMHBIX CUTYAIIUSIX;

. OIICHMBAHHE COLIMATHLHON 3HAYMMOCTH MPOECCHIA, CBI3aHHBIX C XUMUEH;

. BIIaJICHUE TpaBUJiaMUd 0€30MacHOT0 OOpaIleHUs C XUMHUYECKUMH BEIIECTBAMHU U

00opyoBaHNEM, MPOSBICHUE IKOJIOTHUECKON KYIbTYPHI .

Memanpeomemmuwie pezyromamaol

PeryasituBHbI€
Obyuarowuiicss noxyuYuUm 803MONCHOCHb OJis1 POPMUPOBAHUS CLEOYIOUUX
VPe2YNAMUBHBIX

VIT:

* IcjacIojIaraHumce, BKJIFO4YasA  NIOCTAaHOBKY  HOBBIX ueneﬁ, Hp606pa30BaHI/IC



MPAKTUYECKOW 3aJ1a4i B TO3HABATEIbHYIO, CAMOCTOSITCIILHBIM aHAN3 YCIOBUH JTOCTHIKCHHUS
eI Ha OCHOBE y4€Ta BBIJCIICHHBIX YUUTEIEM OPUEHTUPOB JCHCTBHUS B HOBOM y4eOHOM MaTepuae;

. IUTAHUPOBAHKE ITYTH JOCTHIKCHUS LIEJICH;

. yYCTaHABIICHUE IICJIEBBIX MPHOPHUTETOB, BBIJACICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTMDKCHHSI TIeIM W BBIOOp HambOoiee 3(PQGEeKTUBHOTO crocofa; * yMEHHE CaMOCTOSATEIbHO
KOHTPOJIMPOBATh CBOE BpEMs W YIPaBISITh UM; * YMEHUE NPUHUMATH PEIICHHUS B MPOOJIEMHOMN
CUTYaIlUH;

. NOCTAaHOBKA y4eOHBIX 3aj[ay, COCTABJICHUE TJIaHA U MOCIIeI0BATEIbHOCTH JCHCTBUH;
. oprasu3zanus padouero MecTa Ipu BbINOJIHEHMH XUMUYECKOTO SKCIIEPUMEHTA;
. IIPOTHO3UPOBAHUE PE3YNIBTATOB OOYUCHHMs, OLICHUBAHHWE YCBOCHHOIO MaTepuala,

OLIEHKAa KauecTBa M YPOBHS IIOJYYEHHBIX 3HAHUH, KOpPpEKLHMs IUIaHa U crocoba NeicTBUSA IpH
HeoOxonumoctd . Ilo3HaBatenpHble OOy4aromMACS TMOJYYUT BO3MOKHOCTH Uil (DOPMHUPOBAHHSA
CIEAYIOIMX Mo3HaBaTesbHbIX Y Y /1:

. MIOWCK U BBIIEJICHHE HH(OpMAIIHH;

. aHaJIU3 YCJIOBUUA W TpeOOBaHHI 3ahayu, BBIOOp, COMOCTaBIEHHWE M OOOCHOBAaHUE
crioco0a pelieH s 3aa4H;

. BBIOOp HambOojee 3(PPEKTHBHBIX CIOCOOOB pEIICHUs 33Ja4yd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBI/IBIJKEHUE U 000CHOBaHME I'MIIOTE3bI, BEIOOP criocoba e€ MpOBEPKU;

. CaMOCTOSITENIbHOE CO3[IaHUE alTOpPUTMa JESATENbHOCTH MPHU pEHIeHUH MpodiieM
TBOPYECKOTO M MMOMCKOBOTO XapaKTepa;

. YMEHHsI XapaKTepru30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBAM;

. OIMCBIBAHUE CBOMCTB: TBEPHBIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIIEICHUE HX
CYIIIECTBEHHBIX MPU3HAKOB;

. n300pakeHre COCTaBa MPOCTEUIIMX BEUIECTB C MOMOIIBI0O XUMHUYECKUX (HOpMYT U
CYITHOCTH XMMHUYECKHUX PEaKIUN C TOMOIIbI0 XUMUYECKHX YPaBHEHUI;

. npoBe/ieHUEe HAOIIOACHUH, ONMHMCAaHNE NMPU3HAKOB M YCIOBUH TEUYEHUS XUMHUYECKUX

peaKHHﬁ, BBIIIOJIHCHHUC XHUMHYCCKOI'0 SKCIICPUMCHTA, BbBIBOJAblI Hda OCHOBC aHaJIM3a Ha6J'IIO,HeHHﬁ 3a
SKCIICPUMCHTOM, PCHICHUEC 3aaa4, ITOJTYYCHHE XHUMHYSCKOMN I/IH(l)OpMaIII/II/I M3 pa3JINYHbIX UCTOYHHUKOB,

. YMEHHUE OpraHU30BbIBATh UCCIIEIOBAHUE C LIENIBIO TPOBEPKH ITMIIOTE3;

. YMEHUE JIeNIaTh YMO3aKIIOUeHHsI (MHIYKTHBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

. yMeHue OOBEKTHBHO OLIEHUBATh MH(OPMAIIMIO O BEIECTBAX U XMMUYECKUX
nporieccax, KpUTUIECKH OTHOCHUTBCS K TICEBIOHAYYHON MH(POPMAITUH.

Kommynuxamuenwie

Obyuarowuiics NOYYUM  BO3MOJNCHOCMb Ol opmuposanusi  C1edyrouux
KOMMYHukamuenoix YVYJ[:

. MOJTHOE M TOYHOE BBIPAKCHHWE CBOUX MBICIEH B COOTBETCTBHHM C 3aJadyaMH H
YCIOBUSMU KOMMYHUKAIIHH;

. aJICKBaTHOE WCIIOJIb30BaHUE PEUYEBBIX CPEACTB IS Y4acTHS B JUCKYCCHU H

apryMEHTalluU CBOCH MO3UIMH, YMEHHUE MPECTABIATH KOHKPETHOE COJIEpIKaHUE ¢ COOOIIEHHEM €ro B
MUCHbMEHHOU U YCTHOH opMme, onpeielieHne crioco00B B3aMOIEUCTBUS, COTPYIHUYECTBOB ITOUCKE U
cbope nHpopmaLuy;

. OIIpe/IeNICHNE CIIOCOOOB B3aMMOJCUCTBHUS, COTPYIHHYECTBO B IIOMCKEe U cOope
uHpOpMaIMK, y4YacTHE B JHajore, IUIAHUPOBAHUE OOIIUX CIIOCOOOB pPabOTHI, NPOSBICHUE
YBAXKUTCIBHOI'O OTHOICHUS K APYTYM y4JalllUMCH

. OIMCAaHUE COJEPKAHUS BBIMOJIHSIEMBIX JEHCTBUH C WENbI0 OPUEHTUPOBKH B
HpeﬂMeTHOHpaKTquCKOﬁ JACATCIIbHOCTH,

. YMEHHS YYUTHIBATh Pa3HbIE MHEHUS M CTPEMHUTHCS K KOOPIUHALMH Pa3UYHBIX
MTO3ULIUNA B COTPYJHUYECTBE;

. (GopMynrpoBaTh COOCTBEHHOE MHEHHE W IO3MLIHUIO, apryMEHTHPOBaTh H
KOOPJMHHUPOBATH €€ ¢ MO3ULUAMU NapTHEPOB B COTPYIHUYECTBE IIPU BHIPAOOTKE OOILIEro penieHus B
COBMECTHOH JIESITEbHOCTH;

10



. OCYIIECTBIISITH B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aUMOTIOMOIIIb;

. IUIAHUPOBaTh OOIIME CrOCOObl pabOThI; OCYIIECTBISATH KOHTPOJb, KOPPEKIMIO,
OLICHKY JCWCTBUH MapTHEPA, yMETh yOSKIaTh;
. UCIOJIb30BaTh a/I€KBATHBIE A3BIKOBBIE CPEICTBA A OTOOpaKEHHsI CBOUX YYBCTB,

MBICJIEH, MOTMBOB M MNOTpeOHOCTEH; oToOpakaThb B peud (omucaHue, OOBSICHEHHE) CONEp)KaHHe
CoBeplIaeMbIX JACUCTBUI, Kak B ¢opMe TI'pPOMKOIl COLMATU3UPOBAHHON peud, Tak U B ¢dopme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHLIMIO, HCIIONb3ysd CpPEICTBA YCTHOH H
NUCHbMEHHOW KOMMYHHKAIIUU TPU paboTe C TEeKCTaMU YYeOHHKA W JOTOJHUTEIBHOW JIUTEPATypOH,
CIPaBOYHBIMU TaOJIUIIAMHU, IPOSBIIATH TOTOBHOCTh K YBaKEHUIO MHOW TOYKU 3pEHUS MPH 00CYKICHUU
pE3yJIbTATOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemnvimu pezyiomamamu u3zyueHus npeomema «Xumua» 6 8 Kiacce AGIANOMCA
cneoyoujue ymeHus:

1. B nosnasamenvholi chepe:
JaBaTh OMpENETICHUs W3YYCHHBIX TOHSATHH: BEIIECTBO (XUMUYECKUIA
JJIEeMEHT, aTOM, HOH, MOJIEKyJla, KpUCTa/NIMYecKas peIlleTKa, BEIIeCTBO, IMPOCThIE M CIOXKHbBIE
BEIIECTBA, XUMHUYECKass (opMysia, OTHOCUTEIIbHAS aTOMHAash Macca, OTHOCUTEIIbHAS MOJICKYIIsIpHas
Macca, BaJEHTHOCTb, OKCHJbBI, KHCIOTbl, OCHOBaHHUA, COJH, amM(pOTepHOCTh, HHIUKATOP,
MEePUOIUYECKHUI 3aKOH, MEPUOAUYECKasi CUCTeMa, MEePUOAUYecKas TaOJIuIa, W30TOMbI, XUMHUUYECKas
CBS3b, DIIEKTPOOTPUIIATEIHHOCTh, CTEHEHb OKHUCICHHUSA, OJCKTPOJIHT); XUMHUYECKas peakius
(XMMHYECKOE YpaBHEHME, T'€HETHYEeCKas CBfA3b, OKUCIEHHE, BOCCTAHOBJICHHUE, AJICKTPOJIUTHUYECCKAS
JUCCOLIMAIINSA, CKOPOCTh XUMHUYECKON  pEeaKIHH);
OTNUCHIBATh JEMOHCTPAIIMOHHBIE W CAMOCTOSITEJIBHO IPOBEICHHBIE 3KCIIEPUMEHTHI,
UCIIONB3YS JUIS 3TOTO €CTECTBEHHBIM (pycckuid, POJIHOI) SI3BIK u SI3BIK
XUMUH;
ONMKCHIBATh M pa3NuyaTh H3Y4YCHHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUH, MPOCTHIE U CIIOKHbBIE BElIECTBA,
XUMUYECKUE peakuuy;
KJIacCU(PUITUPOBATH HW3y4YECHHBIE 00BEKTHI u SIBJICHUS;
HAOMIOIaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITETLHO  MPOBOJUMBIE  OMBITHI,
XUMUYECKHE

peakuuu,  MpPOTEKAIINe B pupojie u B OBITY;

: JieNaTh
BBIBOJII W yMO3AKIIOUEHHUs U3 HAONMIOJEHUH, W3YYEHHBIX XUMHUYECKHX 3aKOHOMEpPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB M0 aHAJIOTUH CO CBOMCTBAMHU W3YYEHHBIX;

: CTPYKTYpPUpPOBa
Th U3yYEHHBIN MaTepHall U XUMUYECKYIO0 HHPOPMAIIHIO, TTOJIYUSHHYIO U3 IPYTHX HMCTOYHUKOB;

MOJICJIUPOBAThH CTPOEHHE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHET0 MEPHOJIOB (B paMKax
M3YYEHHBIX MOJIOKeHU Teopun D. Pesepdopaa), cTpoeHne MpoCcTEHIIIX MOJIEKYIL.

2. B yennocmuo-opuenmayuonnotl cepe:
aQHAIM3UPOBATh W OLIEHUBATh TMIOCIEICTBUS [UISI OKpYXaromied cpeapl OBITOBOM H
IIPOM3BOJICTBEHHOH IeSATEIHHOCTH YEJIOBEKA, CBA3aHHOM C repepaboTKOI BEIeCTB.

3. B mpyooeoti cghepe:
IPOBOIUTH XUMHUYECKHI SKCIIEPHMEHT.

4, B cghepe 6e3onacnocmu scusnedesmenvHocmu.
OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABIEHUSX, OKOTAaX M JPYTHX TPaBMax, CBSI3aHHBIX
BEIIIECTBAMH H JIA0OPATOPHBIM 000PYIOBAHUEM.
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OTMCHIBATh CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HbIX BEILECTB, BbIAEIAS UX CYIECTBEHHBIE
MIPU3HAKY;

*  XapaKTepHU30BaTh BEIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHAaBJIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXK/Y JaHHBIMHU XapaKTEpPUCTUKAMU BELIECTBA;

*  pPACKphIBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX IIOHSATUH «aTOM», «MOJIEKYJIa»,

«XUMHYECKUM 3JIEMEHT», «IIPOCTOE BELIECTBO», «CJOYKHOE BEIIECTBO», «BAJIEHTHOCTbHY,
HCITI0JIb3Ys 3HAKOBYIO CUCTEMY XMMHH;

*  H300paxkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYII U CYIIHOCTh
XUMUYECKHUX PEaKLUN ¢ TOMOIBI0 XUMHUYECKUX YPAaBHEHUN;

*  BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, a TaKXKe
MacCOBYIO JIOJIFO XUMHUYECKOT0 3JIEMEHTA B COEMHEHHUAX JUIsl OLEHKHU UX NMPAKTHYECKOW 3HAYMMOCTH;

* CpaBHUBATh 10 COCTABY OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* Kiaccu(uIUpOBaTh OKCUIBI 1 OCHOBAHMS [0 CBOMCTBAM, KMCIIOTBI M COJIU IO COCTABY;

*  [0Jb30BaTHCS JAOOPATOPHBIM 00OPYJOBAHUEM U XUMUYECKOM MOCYOM;

* MPOBOJUTH HECJOXKHBIE XUMUYECKHE ONBITHI M HAONIOEHHUS 32 U3MEHEHUSMH CBOWCTB
BELIECTB B IIPOLIECCE UX MPEBPALEHUI; COOJII01aTh MpaBUila TEXHUKH O€3011aCHOCTH IIPH NMPOBENECHUN
HaAOIIO/IEHUH U OIBITOB;

*  pasauy4aTh HKCIEPUMEHTATIbHO KUCIIOTHI U IIEIOYH, [T0JIb3YACh UHANKATOPAMH; OCO3HABATh
HEO0OXOAMMOCTh COOIOZICHUSI Mep 0€30MMaCHOCTH MTPU OOPAIICHUH C KUCIOTAMHU U IIEJI0YaMHU.

*  packpsIBaTh CMbICI Niepuoauyeckoro 3akona /. 1. Menneneesa;

*  OIIMCHIBAaTh U XapaKTepU30BaTh TAOJUYHYIO (POPMY MEPUOIUUECKON CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB;

*  XapakTepuU30BaTh COCTAaB AaTOMHBIX SIEp U paclpeseleHHe 4YHciaa 3JIEKTPOHOB I10
3JIEKTPOHHBIM CJOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX [EPUOI0B NEPUOIUYECKON CUCTEMBI, a
TaKKe KaJIus U Kbl

*  pa3nuy4aTh BUJbl XMUMHUYECKOW CBSI3M: MOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJIECHTHYIO
HENOJISIPHYIO U METAJUIMUYECKYIO;

* u300paxkaTh DSIEKTPOHHO-UOHHBIE (QOPMYIbI BEIIECTB, OOPa30BAHHBIX XHMHUYECKUMU
CBS35IMH Pa3HOTO BUJA;

*  BBIABIIITH 3aBHUCHMOCTb CBOMCTB BEILECTB OT CTPOCHHS MX KPUCTAIMUECKHX DPEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKHUX;

*  XapakTEpHU30BaTh XHMHUYECKUE DJIEMEHTBI M MX COEAMHEHHS Ha OCHOBE IIOJIOXECHHS
AJIEMEHTOB B MEPUOJINYECKON CUCTEME U OCOOEHHOCTEN CTPOEHHS UX aTOMOB;

*  XapaKTEpHU30BaTh HAYYHOE U MHMPOBO33PEHUECKOE 3HAYEHUE NEPUOAMYECKOTO 3aKOHA U
MEePUOIUYECKON CUCTEMBbI XUMUYEeCKUX dyieMeHTOB []. V1. MenneneeBa; * 00BSICHATD CYyTh XUMHUYECKUX
IPOIIECCOB U UX MPUHIUNHAIBHOE OTINYHE OT PU3UUECKUX;

* Ha3bIBaTh [IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEaKIil;

* yCTaHaBJIMBATh NPUHAMJIECKHOCTh XUMHUYECKOM pPEaKUUH K ONpPENeIEHHOMY THUIY IO
OJIHOMY M3 KJ1acCU(UKAIIMOHHBIX MPU3HAKOB: 1) M0 YKCITY ¥ COCTaBY MCXOAHBIX BELIECTB U MPOAYKTOB
peakuuu (peakiuu COEIMHEHUs, Pa3oKEHUs, 3aMelleHuss U oOMeHa); 2) MO BBLAEICHUIO WIH
MOTJIOUICHUIO TEIUIOTHI (peakluy 3K30TePMUYECKUE U SHJIOTEPMUUECKHE);

3) 10 U3MEHEHUIO CTEeNEeHEeH OKMCICHUS XUMUYECKUX 3JIEMEHTOB (PeaKkIM1 OKUCIUTEIbHO-
BOCCTaHOBHTEIbHBIC); 4) M0 00paTUMOCTH Ipoliecca (peakiuu 00paTuMbie U HEOOPATHMBIE);

* COCTaBJISITb YpPaBHEHUS DJIEKTPOJIMTUUYECKOM AMCCOLMAIMM KHUCJIOT, LIEJIOYEH, COJIEH;
MOJIHBIE U COKpalléHHbIE HOHHBbIE YypaBHEHUs peakiuuii oOMEeHa; ypaBHEHHUS OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

* MPOTHO3UPOBATH NMPOJIYKTHl XUMUYECKUX peakuuil 1mo (opmynam/Ha3BaHUSM HCXOTHBIX
BEIIIECTB; ONPEIENATh UCXOJHbIE BELIECTBA 110 (GOpMYyJIaM/Ha3BaHUSAM MIPOJYKTOB pEaKIIH;

* COCTaBJISITh ypaBHEHUS peakUWi, COOTBETCTBYIOIIMX IOCIEI0BATENIbHOCTH («IETOYKE))
IIPEBpALICHUI HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

* BBIBIATH B TNPOIECCE SKCIEPUMEHTA MPHU3HAKU, CBHUJAETEIbCTBYIOLIUE O MPOTEKAHUU
XUMUYECKON peaKluu;
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*  MPUTOTOBJISATH PACTBOPHI C ONMPEECTEHHON MAaCCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA;

*  ONpEeNeNsaTh XapakTep CpeAbl BOJIHBIX PACTBOPOB KHUCJIOT M WLIEIOYEH MO H3MEHEHUIO
OKpacKH MHIUKATOPOB;

* TPOBOJUTH KAUECTBEHHBIC PEAKLUH, MOATBEPKIAIOIIME HAJIUYHE B BOJHBIX pPacTBOpax
BEIIIECTB OTACIbHBIX HOHOB

*  ONpeneNisaTh MNPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJAHOMY M3 HU3YYCHHBIX
KJIACCOB/TPYIIIT: METAJIJIbI U HEMETAJLJIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

*  COCTaBJISATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

*  ONpEeeNATh BaJICHTHOCTh M CTCTICHh OKMCIICHHSI DJIEMEHTOB B BEIIECTBAX;

*  COCTaBJATh (DOPMYJIBI HEOPTaHWYECKUX COCAMHEHUN TIO0 BaJCHTHOCTSM H CTEIEHSIM
OKHCJICHUs JJICMEHTOB, a TaKXK€ 3apsjgaM HMOHOB, YKa3aHHBIM B TaOJHIIE PaCTBOPUMOCTH KHCIIOT,
OCHOBAHUI U COJICH;

*  OOBACHITH 3aKOHOMEPHOCTH HM3MEHEHUs (U3MYECKHMX M XUMHUYECKHUX CBOWCTB IMPOCTHIX
BEIIECTB (METAJIOB U HEMETAIJIOB) U MX BBICIIUX OKCHUJIOB, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U
TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOWMCTBA, XapaKTEPHBIC ISl TPYII OKCHUIOB: KHCIOTHBIX,
OCHOBHBIX

* Ha3pIBaTh OOIIME XHUMHUUYECKHE CBOMCTBA, XapaKTepHbIE I KaXJOro M3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAHUM, COJIEH;

*  IPUBOAWTH MPUMEPHI PEAKIIUN, TIOATBEPKAAIONTUX XUMUYECKUE CBOMCTBA HEOPTaHUUECKUX
BCIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUN M COJICH;

*  ONpEeNeNiATh BEIIECTBO-OKUCIUTEIb W BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

*  COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIM OanaHc (i1 HU3YYEHHBIX pPEaKIHii) IO
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

*  TPOBOJUTH JJAOOPATOPHBIC OMBITHI, MOATBEPKIAIOIINEC XUMHUIECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEILIECTB;

Ilpeomemuvimu pesynomamamu usyuenus npeomema «Xumusa» 6 9 Knacce A6nAW0OMCA
cneoyrugue ymeHus:

1. B nosnasamenvholi chepe:

JlaBaTh OIpENEeNEeHUs] M3YYEHHBbIX IOHATHI: BEUIECTBO (XMMMYECKHH 3JIEMEHT, aTOM, HOH,
MOJIEKYJa, KpPHUCTaJUIMYEeCKas pelIeTKa, BELIECTBO, NMPOCTbIE M CIOXKHBIE BEIIECTBA, XUMHUYECKas
dopmyna, OTHOCHUTENbHAs aTOMHAas Macca, OTHOCHTENbHas MOJIEKYJspHas Macca, BaJeHTHOCTb,
OKCHJIbl, KHCJIOTbI, OCHOBaHHUS, COJHU, aM(OTEpPHOCTb, HHAUKATOP, MEPUOJUYECKUN 3aKOH,
nepuojuyeckas  cucreMa, — I[epuoaddeckas — TabnuIa,  M30TONBI,  XUMHYECKas  CBs3b,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHHS, 3JEKTPOJIMT); XUMHUECKas peakuusl (XUMUYECKOe
YPaBHEHHUE, T€HETHUYECKasl CBSI3b, OKHCIEHHE, BOCCTAHOBJICHHE, DJIEKTPOIMTHUECKAs IHUCCOLMALINSA,
CKOPOCTh XUMUYECKOU PEAKIINHN);

OIHCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTENBHO MPOBEICHHBIE AKCIIEPUMEHTHI, UCIIOJIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKHI, pOJTHOMN) SA3bIK U SI3BIK XUMUHU;

ONKCHIBATh W pa3iMyaTh H3YYEHHbIE KJacChl HEOPTraHWMYECKUX COEIWHEHUH, MpOCThble U
CJIOKHBIE BEIIECTBA, XMMUUECKNE PEAKIINH;

KJIacCU(UIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBICHUS;

Ha0JI0AaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO TPOBOIMMBIE OTIBITHI, XUMUYECKUE PEAKIINH,
MPOTEKAOIIME B IPUPOJIE U B OBITY;

JenaTb  BBIBOABI W YMO3AKJIIOYEHHMS M3  HAOMIOACHUN, HW3YYEHHBIX XMMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3WPOBATh CBOMCTBA HEM3YyUEHHBIX BEILIECTB MO aHAJIOIMHM CO CBOWCTBAMU
W3YYEHHBIX;

CTPYKTYypUpPOBaTh H3Y4YEHHBIH MaTepual M XHUMHUYECKYI0 HHGOpMAIUIO, MOJYUYEHHYIO U3
JPYTUX UCTOYHHUKOB;

MOJIETIUPOBAaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOIO — TPETHErO0 NEPUOAOB (B paMKax
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M3Yy4YEHHBIX MOJIOKEHUH Teopuu D. Pesepdopa), ctpoeHre mpoCcTEHIITUX MOJICKYII.

2. B yennocmuo-opuenmayuonnolil cgepe:
aQHAIM3UPOBAaTh U OLIEHUBATh IOCIEICTBUS [UIsI OKpYXaromied cpeapl OBITOBOH H
MIPOM3BOJICTBEHHOMU JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM C MepepadOTKOI BEIIECTB.

3. B mpyooesoti cghepe:
HPOBOIUTH XUMUYECKHI IKCTIEPUMECHT.

4, B cghepe 6ezonacnocmu sncusnedesmenvHocmu.
OKa3bIBaTh MEPBYIO TIOMOIIb MPH OTPABICHUAX, 0KOTAaX M JIPYTHX TPaBMax, CBI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa Ocnognule 6uowt deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsa anue
0oopyooea
HUA
uenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Ciaynianue OObSICHEHUN YUUTEIS.
Bewecmea. CamocTosTenbHas padboTa ¢ yUeOHUKOM.
O0bacHeHne HaOIIOMAEMBIX SIBJICHUMN.
2.Ipespawyenus Pabota ¢ pa3naTo4HBIM MaTEpHATIOM.
gelyecms. Porb Cnymanue o0bsICHEHUI yUUTETIsI.
UMUL— 6 JHCUSHU | CapocTosTenpHAA paboTa ¢ yaeOHUKOM.
yenogexka
3. Kpamkuii  ouepx | Cnymanue oObsICHEHUN YUUTEIS.
ucmopuu pazeumus | CaMOCTOSATeNbHAsI paboTa ¢ Y4eOHUKOM.
XUMUU. Otbop M cpaBHEHHME MarTepuaiga IO
HECKOJIbKUM MCTOYHHKAM.
4.11CX2 A | Cnymanue oObsICHEHUH yunuTes.. Jatuuk
Menoeneeea. 3naxu | CamoctosiTenpHas paboTa ¢ y4eOHUKOM. | BHICOKOM
XUMUYECKUX Pabora c Tabnuueit Menneneesa. TeMIepaTyp
91eMEHMO8. Pabora ¢ kaproukamu. bl, JlaTumk
TEMIIepaTyp
Bl
MIJIATUHOBBIN
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5. Xumuueckue

Ananus popmyi.

Gopmynb.
Omuocumenvhas Pemienue TEKCTOBBIX KOJUYECTBEHHBIX U
AMOMHASL y | KAUeCTBEHHBIX 3aj1ad.
MONEKYIAPHA Cnymanue oObsICHEHUN YIUTEIS.
maccoi. Pabora B napax.
Pabora B rpymnmnax.
Amomut 1. Ocnosnbie | pygora ¢ pa3aaToOuYHBIM MATEPHATIOM. 'HaTqHKU
XUMUYECKUX | C8e0eHUs 0 | Cnymanue oGbsCHeHHMi yauTEITS. BBICOKOM
INeMeHmos CIMpOEHUL AMOMOS. | Cayiocrosrenpas paboTa ¢ yueOmukom. | TeMIEPATYP
(8u) H3zomonel. bl, JlaTumk
TEeMIeparyp
BI
IJIATUHOBBIN
2. Cmpoenue | Cinymanue oObsCHEHUH yuuTens.
971eKMPOHHBIX CamocrositenpHas padboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabora c Tabauieit Menneneesa.
Hzmenenue uucna | Pabota ¢ KapTOUKaMH.
91EeKMPOHO8 na | Pabota B mapax.
BIYV. PaboTa B rpymnmax.

3. Honnas cease.

Crnymanue oObICHEHUHN yauTess.
Pemienue nocraBiaeHHbIX 3a/1a4.
Pabota ¢ yueOHUKOM.

Pa6ota B mapax.

Pabora B rpynnax.

4. Crnymanue oObsICHEHUN yUUTEs.
Bzaumooeiicmsue PabGota ¢ Tabnuieir Menaeneena.
amomos Pemenwne 3agad.

IeMEeHmMO6- Pabora B mapax.

HeMemanios Pabora y mockwu.

Medcoy coOou.

5. Kosanenmnas

XUMUYeCKasl C643b.

PaboTta ¢ pa3aTOYHBIM MaTepUAJIOM.
Cnymranue oObSICHEHUH yIUTEs.
CamocTosTenbHas paboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKAS CEA3b.

Pabota ¢ pa3gaToyHbIM MaTepHUaIoM.
Crnymanue 0ObSICHEHUI YUUTEs.
CamocrosiTenbHas padoTa ¢ y4eOHUKOM.

7. Obobwenue u

PaboTa B mapax.
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xumuueckux | oxuciaenus. Ananuz | CaMoCTOsTEIIbHAS paboTa ¢ YICOHUKOM.

21eMeHmoe KOHMPOTbHOU PaOora ¢ Tabiuueit Meneneena.

(15 u). pabomul. Pabora c kapToukamu.
2. Baocneiuue Pabora ¢ pa3gaTo4HbIM MaTepUAIOM.
Kraccol 63‘” apHbvlx Crnymanue oObSICHeHUI YIUTEIIS.
COeOUHEeHU .

CamocTrosTenbHas paboTa ¢ yueOHUKOM.

3. Ocnosanus. Pabota ¢ pa3gaToyHbIM MaTepUaIOM. Haraux pH
Cnymanue o0bsICHEHUH yUUTETIA.
CamocTtosTenpHas padoTa ¢ y9eOHUKOM.
4. Ob6obwenue u | Pabota c pa3gaTouyHbIM MaTEPHATIOM.
cucmemamuszayus | Pemenue 3anau.
3HAHUUL. 3akperuieHue 3HaHu| 10 TeME.
5. Kucnomui. Cnymianve o0bsICHEHUH YUIUTETIS. Hatuuk pH
CamocTrosTenpHas padoTa ¢ Y4eOHUKOM.
OTbéop © cpaBHEHHE MaTepuana [0
HECKOJIbKUM HCTOYHHKAM.
6. Ob6o6wenue u | Pabota ¢ pa3naTouHbIM MaTEPHATIOM.
cucmemamuszayus | Pemenune 3amad.
3HaHUL. 3akpernieHue 3HaHU| 10 TEME.
7. Conu. Crnymanue oObsICHEHUH yunuTensl. Hatuuk pH

CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia Mo
HECKOJIbKUM HCTOYHHKAM.

8. Obobwenue u

Pabota ¢ pa3naToyHbIM MaTepUaIoM.

cucmemamuzayus | Pennenue 3amad.
SHAHUU. 3aKkperuieHUe 3HaHui 10 TEMe.
9. 0Ob6o6wenue u | PaboTa c pa3gaTOYHBIM MaTEPHATIOM.
cucmemamuszayusi | Pemnenue 3amad.
3HaHUll 00 | 3akperieHne 3HaHU# 10 TeEME.
OCHOBHBIX ~ KIACCAX
Heop2aHUu4ecKux
seujecms.
10.

PaboTa ¢ pa3gaToyHbIM MaTepHUaIoM.
Kpucmannuueckue .

Crnymianue oObSICHEHUH yIUTeNs.
peuwemxi.

CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
12. Yucmuie | Cnymianue 0ObICHEHUH yIUTEIIsl.

seuecmea u cmecu.

CamocTrosaTrenbHas pabota ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME MaTepuaia Io
HECKOJIBKMM HCTOYHUKAaM.

13. Maccosas u

Ananuz Gopmyi.

obvemHas oonu
KOMNOHEHMO8 Pemennie TEKCTOBBIX KOJUYECTBEHHBIX U
cmecu. Ka4eCTBEHHBIX 3a/1ay.
Crnymanue oObSICHEHUN YUUTEs.
14. P m
acHemsl, | Apanus popmyi.
CBA3AHHbIE c

NOHsIMUEM «O0JSLY.

Penrenne TEKCTOBBIX KOTUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1ay.
Crnymanue oObSICHEHUN YUUTEs.

15. Koumponavnas

Pemienue 3a1anuii KOHTPOJIBHOM pabOTHI.
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paboma Ne 3.

Hsmenenus, | 1. Pusuueckue | pagarg ¢ pa3IaTOYHBIM MAaTEPHATIOM.
NPOUCXOORU4N | AGTEHUA 6 XUMUL. Crnymanue oObSICHEHHH YIUTEIIS.
€ ¢ |Ananus . CamocTosTenbHas paboTa ¢ yueOHUKOM.
eewecmeamu | KOHMPOAbHOU
(12 u). pabombi.
2. Xumuueckue | Cinymanue 0ObSICHEHUN YUUTENS.
peakyuu. CamocrostenbHas pabora ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia Mo
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue | Cnymanue 0ObSCHEHUN YUUTENS.
YPaeHeHus. CamocrostenbHas paboTta ¢ y4eOHUKOM.

Or6op W cpaBHEHHME Marepuaia o
HECKOJIbKUM HCTOYHHKAM.

4.  Pacuemvr no Ananus Gopmyi.

XUMU4eCKum

ypasHeHusM. Pemienne TeKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnymianue oObsCHEHUN yUUTes.

5. Pacuemvbl N0 | p oo bopmy.

XuMU4eckum

ypasHeHusM. Perenue TeKCTOBBIX KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnymianue oObsCHEHUH yUUTes.

6. Pearyuu | pagorg ¢ pa3gaToOyHbIM MaTEpPHUAJIOM.

PANIOJNCENUA. Cnymianue oObACHEHUH yIUTes.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

/. Peakyuu | pagora ¢ pa3aaToOuYHBIM MATEPHATIOM.

COEOUHEHUS. Cnymanue oObICHEHUH yIUTes.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

8. Peaxyuu | Cnymanue oObICHEHUN yIUTENS.

3ameuyeHusl. CamocTrosaTenbHas padoTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME MaTepuana Io
HECKOJIbKUM HCTOYHHKAM.

9. Peaxyuu | Cnymanue oObSICHEHUN yUUTENS.

obmena. CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHWE Marepuaisa Io
HECKOJIbKUM HCTOYHHUKAM.

10. Tunvt | pagora c pa3/1aTOYHBIM MAaTEPUATIOM.

AUMUHECKUX Cnymianue oObSICHEHUH yIUTEs.

pearyut . " | CamocrosTensHas paboTta ¢ yueOHHUKOM.

npumepe  C80UCME

800bl.

11. Ob6o6wenue | Pabota B mapax.

3nHanuti no meme | PaboTa B rpymnmnax.

«H3menenus, Pemenue 3anau.

npoucxooawue ¢ | [IpoBepka morydeHHBIX 3HAHUH.

sewecmseamuy. IToaroToBka K KOHTPOJIbHOM paboTe.

12.  Koumpoavnas | Pemienue 3aganuii KOHTPOJIBHON paOOTHI.

paboma Ne 4.
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Ilpocmeiimue

onepauuu c

eéeuwecmeamu
(Xumuueckuii
nPaKmuKym)

(5 u).

1. [Ilpakxmuueckas

paboma MNel.
Ilpuemor
obpawenus c
1ab60pamopHuIM
000pyoosanuem.

Habmronenue 3a
YUHUTEIIA.
OO0bsicHeHrEe HAOIFOJaeMBIX SIBJICHUN.
[TocTaHOBKA OMBITOB MJIs1 IEMOHCTpAIlUU
KJIaccy.

BrlmiotHeHNE MPaKTUYECKON paboTHI.

JIEMOHCTPALUSMHU

2. Ilpaxmuueckas HabGmionenue  3a  JeMOHCTpalUsMU Harax
paboma  Ne2 yauTeNs. TeMneparyp
Ha6m00~eyue _ 2% | O6bsicHeHre HAGITIOAEMBIX SIBICHHUIA. bl .
copAyelt ceeou. I[TocTaHOBKA OINBITOB JUIS JeMOHCTpaiuy | o aTHHOBBIN
KJiaccy.
BrlmotHeHHE MPaKTUYECKON paboTHI.
3.a 601n71]; axm;:;:;cxaﬂ HabGmionenue  3a  JeMOHCTpalUsMU ’E;zgl;gﬁ
ZHCZJZMB nouevl U A o TEMIIEPATYP
OO0bsicHeHHE HAOTIOJAEMBIX SIBJIICHUM.
600b!. I[TocTaHOBKA OINBITOB IS JeMOHCTparmu | o0 Harank
KIacey. TEMIIEPATYP
BrinonHenue npaktuyeckoi paboThl. bl .
TUTATUHOBBIN
—U3MEepeHHe
TEMIIEPATYP
BI B
mporecce
o0y4eHus
nprueMam
BEITIAPUBAHU
s BOABI W3
00pasioB
MIOYBBI.
Hatumk pH —
pH -
HU3MEpPECHHE
BOJOPOJHOTO
MOKa3aTeJst
BBITSDKKHU
pactBopa
TIOYBHI
4;16017331 axm;t\zzcxa}z HaGnronenne  3a  JIeMOHCTpalMsiMU fgi‘;ﬁgﬁ
%pusﬂaku et " TEMIIEPATYP
OObsicHeHHe HAOI0IaeMBIX SBJICHHIA.
HuMutecKux [ToCTaHOBKA OIBITOB ISl AEMOHCTPAIAH | 0 Haramc
peaxyuil. KTacey. TEMIEpaTyp
BrimonHeHne npakTu4eckoii paboThl. bl .
TUTATUHOBBIH,
Hatumk pH —
IpU3HAKU
peakuuii 1o
U3MEHEHUIO
cpenbl
(peakuus
HEWTpanu3an
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un)

. 1Ilpax K
S PAKMUYECKAR | Hagmionenne  3a  JIeMOHCTPALHSAME ONeKTPOHHEL
paboma Nos. yunTens e BECHI,
1] ' .
pucomosente OObsicHeHHe HA0II01aeMBIX SBJICHUIA. Hagop
pacmeopa caxapa it | 11,craHoBKa OMBITOB VIS AEMOHCTpALHH | a0 PATOPHH
pacuem €20 | wnaccy I'A
maccosou  dou 6 BrimonHeHne npakTH4eckoil paboThl.
pacmeope.
Pacm Hue. |1. P :
acmeopenue ACMEOPEHUE. | PaGoTa ¢ pa3aaTOUHBIM MATCPUATIOM. I[aTqHKU
Pacmeopot. Pacmeopumocms Citymanue 06bIACHeHHI yauTeNs BBICOKOM
Pearxyuu seujecrms 6 600e. CamocTosTenpHas padoTa ¢ y9eOHUKOM. Temneparyp
UOHHO20 pl, Jlaruuk
oomena. TeMIeparyp
Okucnumenvn Bl
0- MJIATUHOBBIN
eéoccmanosum — o
eflbHble TOPEHUIO
peaxyuu(l1 CKa3aHo
u) BBIIIIE,
. . arynk pH —
2. 9/IC OC’; O;H b€ | PaGoTa ¢ pa3aaTOYHBIM MATEPUATIOM. A p
. npu
nonodicenus T/ Cnymanue o0bsICHEHUI yUUTETIS. P
U3YYCHUU
CamocTtosTenbHas paboTa ¢ yaeOHUKOM. v
3 Honnvie KueoT "
' AHanu3 popMmyiL. OCHOBaHUI
VPasHeHusl.
Pellente TEKCTOBBIX KoanuecTBeHnpx u | (CPEAR
Ka4eCTBEHHBIX 3a71a4. pactBopa).
Crnymanue oObSCHEHUN YUUTEIIs. Harunk
3JIEKTPOTIPOB
4. Kucromol, ux Pabora c pa3aaToYHbIM MaTCpHAIIOM. -
Knaccuguxkayus  u OAHOCTH
conomea Crnymanue 0ObACHEHUH yIUTEs. H3ydeHHUE
CamocTtosTenpHas paboTa ¢ yaeOHUKOM. IIPOBOIMMOC
5. Ocnosanus, ux Pabota ¢ pa3gaTo4HbIM MaTepUaIoOM. ™
Knaccupurayus  u Crymranue OOBSICHCHU I yIUTEIIS. pacTBOpoOB

ceolicmaa.

CamocTosrenbHas paboTa ¢ yueOHUKOM.

6. Oxcuowi, ux
Knaccuguxkayus  u
ceoticmea.

Cnymianue oObsCHEHUN yUUTes.
CamocTrosaTrenbHas paboTa ¢ y4eOHUKOM.
Otbop M cpaBHEHHME MarTepuaiga IO
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kraccuguxkayus  u
ceolicmada.

Cnymianue oObsCHEHUN yUUTes.
CamocTrosaTenbHas paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME MaTepuaia Io
HECKOJIBKMM UCTOYHUKAM.

8. ['enemuueckas

Pabora ¢ pPasgaTOYHbIM MAaTCPUATIOM.

c6A3b mexHcoy Cnymranue oObSICHEHUH yIUTEs.
Kraccamu CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
seujecms.

9. Oxucnumenvho- | Coymianue OObSICHEHHIA YIUTEIIS.
soccmanosumenvr | CaMocTosITeIbHAs padoTa ¢ yueOHUKOM.
ble peaxyuu. OT1bop ™ cpaBHEHHE Marepuaia I0

HCCKOJIBKMM HCTOYHHUKAM.

10. Obobwenue u

Pa6ota B mapax.
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cucmemamu3zayus | Pabora B rpymnmax.
3HaHull no meme « | Pemenue 3anau.
Pacmeopenue. [IpoBepka moy4eHHBIX 3HAHUM.
Pacmeoprr. [ToaroroBka K KOHTPOJIBHOM padoTe.
Peaxyuu  uonnoeo
oomena. OBP»y.
11. Koumponavnas | Pemienue 3aqanvii KOHTPOJIBHON PaOOTEHI.
paboma Ne 5
f;::”im:;umo 1.a 602121 axm;t\;:ecrcagz HabGmionenne  3a  JeMOHCTpalUsMU
6 Y pHOHHble peaxkyuu. }(I)q6HTeM' .
. bICHEHHE HAOJI0/IAEMBIX SIBJICHUIA.
(xumuneckui [TocTaHOBKa OMBITOB JJIs1 JEMOHCTPALMU
npaKmuKym) KIacey.
(4w BrlmotHeHHE MPaKTUYECKON paboTHI.
2la6o]n711; axm;:\zecm;z HabGmronenue  3a  J1eMOHCTpauusMu f:;EZIKaT
§/Cﬂ06uﬂ A o BI PP
OObsicHeHHEe HAOII0IaeMBIX SBJICHHIA. .
NpomeKanus [ToCTaHOBKA OIBITOB jUIS JAeMOHCTpauuy | 1 THHOBBIM
XUMUHECKUX Kaccey.
peaxyuti MOy | Byinonenme MPAKTUYECKON pabOTHI.
pacmeopamu
9NeKMPOAUMo8 00
KOHYA.
3.a 601n71}; axm;t\;ecméz HabGmionenue  3a  JeMOHCTpalUsMU Haraux pH
%eoﬁcmea Kuciom, | oo y
> | OObscHeHne HAOII0JaeMbIX SIBICHUU.
OKCUO0S, . . | IlocraHoBKa OMBITOB ISl JEMOHCTPAIIMHI
OCHOBAHUIL U CONEU. | e
BrimonHenue npaktudeckoi paboThl.
4;16017331 axm;t\zecxagz HabGmionenue  3a  J1eMOHCTpaulusMu
?’emeuue A .
OObsicHeHHe HAOI0IaeMBIX SBJICHHIA.
IKCREPUMEHMANBH | T]ocTapOBKA OMBITOB ISl AEMOHCTPAINH
bIX 3a0aH. Kacey.
BrimonHenue npaktudeckoi paboThl.
3aknwuenue | 1.0600wenue u | Pabora B mapax.
(4u) cucmemamu3zayus | Pabota B rpymnmnax.
3HaHUU no | Pemenune 3anaud.

VUEOHUKY XuMuu 3a
8 knacc.

IIpoBepka noNyYEHHBIX 3HAHUM.
IToaroroBka Kk KOHTPOJILHOMU padoTe.

2.0600wenue u
cucmemamusayusi
3HAHUU no
VUeOHUKY Xumuu 3a
8 kaacc.

PaGoTa B mapax.

Pa6ota B rpymnmax.

Pemnrenune 3amad.

[IpoBepka noNy4yEeHHBIX 3HAHUM.
[TonroroBka K KOHTPOJIbHOM paboTe.

3. Hmoeosas | Pemienne 3a1anuit KOHTPOJIBLHOU PaOOTHI.
KOHMPONbHAS

paboma no xumuu

3a 8 knacc.

4. Ananuz | AHanu3 omuoOoK.
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KOHMPONbHOU
pabomsi. Paboma
HAao0 owUbOKAMU.

AHaM3 KOHTPOJIBHON paboTHI.
Pabora Hax ommOkamMu.
Penrenue 3amau.

Crnymianue oObsCHEHUN YUUTEIS.

9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. Ocnoenvle 6uowt Hcnonwv3zos
pasoena, oesamenvHocmu anue
Konuyecmeo ooyuarowuxcsn o0bopyooea
yacoe Hus
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnymanue oObsICHEHUN yUUTEIIs.
xapakmepucmu | xumuieckoeo snemenma | CaMocrosiTeIbHass ~ pabora ¢
K@ XUMUYECKUX | HA ~ OCHOBaHUU €20 | YACOHHKOM.
anemenmos (4 | nonoscenus 6 | PaboTa ¢ Tabnuieit Menneneena.
u). Ilepuoouueckoti PaboTa ¢ kapToukamu.
cucmeme /. u.
Menoeneesa.
2.  Xapaxmepucmuka | Ciaymanue 0ObSICHEHUN yUUTEs.
xumuueckozo snemenma | CamoctosiTenpHass ~ pabora ¢
HA4  OCHOBAHUU €20 | YYCOHUKOM.
NON0JCeHUs 6 | Pabota ¢ Tabnueit Menzeneesa.
Ilepuoouuecxoii PaboTa ¢ kapToukamu.
cucmeme /. u.
Menoeneesa.
3. Xapaxmepucmuxa | Crymanue OObsICHCHHIA yIUTEISI.
xumuueckozo snemenma | CaMoCTOsITeNIbHAs ~ paboTa ¢
no KUCIOMHO- | yIeOHUKOM.
ocHosnvim ceoticmeam | Pabota ¢ Tabnuueit Menaeneesa.
0bpazyemulx um | Pabota ¢ kapToukamu.
COeOUHEeHULI.
4, Ilepuoouueckui | Cnymanue oObICHEHHN YIUTEIS.
3aKOH u | CamocrositensHass ~ paboTa ¢
Ilepuoouueckas Y4€OHHUKOM.
cucmema xumuveckux | Pabora ¢ Tabaurneir Meneieesa.
anemenmos  J{. M. | Pabora c kapToukamu.
Menoeneesa.
Memannm (13 | 1. Tonoxcenue | Cnymanue oObICHEHUN YIUTEIS.
u) Memannos 6 | CamocrosiTennbHass ~ pabota €
Ilepuoouueckoti Y4eOHUKOM.
cucmeme Pabora ¢ Tabnumeit Menaeineesa.
.U .Menoeneesa u | Pabora ¢ kapToukamu.

CNpOEeHUe UX amomoe.
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2. ) Xumuyeckue PaGora c PA3IATOUHBIM JlaTumk
ceolCmea Memaios. MATEPHATOM. TeMIIepaTyphl
Cryuranue o0bscHenuit yanres, | o a AHOBbIH
CamocrosTenbHas ~ pabota ¢
y4E€OHUKOM.
3. Ilonyuenue | Cnymanue oObSICHCHHN YIUTEIIS.
memannos.  Kopposus | CamoctosiTenbHass  pabota ¢
Memannos. Y4€OHHKOM.
OT60p U cpaBHEHHME MaTepuaa
110 HECKOJIbKUM UCTOYHHKAM.
4, ]enounvie | Cnyianue 0ObSICHEHUN yUUTENS. Jatunk
Memannol. CamocrosaTenbHas  paboTra ¢ | TeMIEpaTypbl
y4€OHUKOM. MJIaTUHOBBIM
Ot60p U cpaBHEHHE MaTepuaa
M0 HECKOJIBKUM UCTOYHHUKAM.
o. Ll]enounvie | Penmienue 3anad.
Memannol. Pabora no kapToukam.
Pemienue XAMUYECKUX
YpaBHEHUH.
6. Bepunnuii, mazruii u Pa6ora c pa3gaTo4YHbIM
WenoyHo3emenbHbvle MaTEpHATOM.
Memaiol. Cnymanue oObsICHEHUI yuuTesl.
CamocrosTenbHas ~ pabota ¢
Y4E€OHUKOM.

1. Bepunnuii, macruil u

Pemenne 3amay.

WenoYHO3eMeNbHble Pabora no kapToukam.

Memaiubi. Pemenue XUMUYECKUX
YpaBHEHUM.

8. Amounui. Pabota c pa3gaTo4YHbIM
MaTEpUAIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrostenbHas  pabota  C
Y4E€OHUKOM.

9. Anromunuil.

Pemntenue 3amay.
Pabora no kapToukam.

Pemenue XUMHUYECKUX
YpaBHEHUM.

10. JKeneso. Crnymanue oObsICHEHUH yuuTensl.
CamoctosTenpbHast ~ pabota C
Y4E€OHUKOM.
OOBsicHeHHE HaOJI01aeMBIX
SIBIICHHI.
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11. 3axpennenue u | PaGota B mapax.

cucmemamusayus Pabora B rpymnmax.

3HaHUU no 2naee nepsou | Pemenue 3anad.

«Memannwvi. IIpoBepka nOJIy4eHHBIX 3HAHUM.
IlogrotoBka K  KOHTPOJIBHOU
pabore.

12. Konmponvnas | Permienue 3ajaHuii KOHTPOJIBHOU

paboma Nel | paGoThI.

«Memannwvi.

13. Ananuz | AHanmu3 ommoOOoK.

KOHMPOAbHOU pabomul. | AHAIN3 KOHTPOJIHHON pabOTHI.

Pabora Hag ommoOkamu.
Pemienue 3agay.
Crnymanue oObsICHEHUH yUUTeIIs.

Ceoiicmea Ipaxmuueckas paboma Ha6monenne 3a Jatuuk
memannoé u ux | Nel.  Ocywecmenenue NIEMOHCTPAIISMHE YIHTEIIA BBICOKOM
coedunenu yenoturu - XUMUIECKUX | 6y gcHenne HaOmomaeMbIx | oM HCPATYp b,
(xumuueckuii npespawjeHuu. P Jatuuk
npaxmuxym)(3 [TocranoBKa OTIBITOB st | TOMHCPATYP Bl
4. JIEMOHCTpAIINH KJIACCy. THTATHHOBBIM —
Beinosinenue MPAaKTUYECKON M3MCpCHHC
paGOTHL. TEMIIEPATyp bl
NEepexo0JI0B
QJUTOTPOITHBI X
MoaudUKaIy i
CepHI;
U3MEpeHHe
TEMIIEPATyp bl
TUTaBIICHUS
BEIIECTB.
Ipakxmuueckas paboma Ha6.tioeHne 32

Ne2.  Ilonyuenue u
ceolicmea  coeOUHeHUull

ACMOHCTpallUAMU YUUTCIIA.

O0BaAcHenne HaO0II01aEMBIX

Memaiios. N
SIBIICHUM.
IToctanoBka OIIBITOB s
JIEMOHCTpALNH KJIaccCy.
Beinosinenue MPaKTUYECKON
paboTHI.

Ipaxmuueckas paboma

P p HaOmronenune 3a

Ne3.

OxcnepumenmanvHvlie
3a0ayqu no
PACNO3HABAHUIO u

NnoJIy4eHUuIo eeuecmse.

JACMOHCTpalUAMU YUUTCIIA.

OObscHeHUE Ha0JIF0JTaeMBIX
SIBIICHUM.

ITocTtanoBka OITHITOB i
JIEMOHCTpALNH KJIacCy.
Beimosninenue MPaKTUYECKON
paboTHI.
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Hememannw 1. Hememannvr: amomer | Cinymianue oObsSCHEHUHN yuuTeIs. Jatuuk
(26 v) u npocmoie sewecmsa. | CamocrodTenbHass  paboTa € | BBICOKOM
Kucnopoo, 030H, | YA€OHUKOM. TEeMITepaTyp bl,
8030VX. Ot16op u cpaBHeHue maTepuana | JaTtumk
10 HECKOJIBKUM UCTOYHHKAM. TEMIEPaTyp bl
IJIATUHOBBIN —
U3MepeHue
TEMIEPATYP Bl
epEexo0JI0B
IOTPOITHBI X
MoauduKaIy i
cephl;
U3MepeHue
TEMIEPATYP Bl
IUTaBIICHUS
BEIIIECTB.
2. Hememannwi. | Pemenue 3anau.
Xumuyeckue ceoticmsea | PaboTta 1o KapToUKam.
HeMemainios. Pemenune XUMHYECKUX
YpaBHEHUH.
3. Xumueckue | pygory c pa3gaTo4YHbIM
DNEMEHMbL 6 KIEMKAX | \ovenira ion,
HCUBBLX OpeARUSMOS. Crnymanue oObsICHEHUH yunuTes..
CamocrosTenbHas ~ pabota ¢
y4E€OHUKOM.
4. Booopoo. Pewmenue 3anauy.
Pabora no kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUM.
5. ['anozenuwi. Crnymanue oObsICHEHUH yuuTes..
CamocrositenbHas  pabota  C
Y4E€OHUKOM.
OObsicHeHue HaOII0JaeMbIX
SIBJICHUU.
6. Coeounenus | Pemenue 3anad.
2aN02eHO8. PaboTa o kapToukam.
Pemenue XAMUYECKUX
YpaBHEHUM.
7. Tonyuenue | Ciymanue oObsICHEHUH yuuTens.
2a102€H08. CamocrosTenbHass ~ pabora ¢
buonozuueckoe y4eOHUKOM.
3Hauenue u npumerenue | OTOOp U CpaBHEHHE MaTepHasa
2an02eH06 u Ux | 0 HECKOJILKUM MCTOYHHUKAM.
coeOuHeHUll.
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8. Kucnopoo.

Pabora c
MaTepuaIoM.
Cnymianue o0bsICHEHUH YUUTEIIS.
CamocrosTenbHas ~ pabota ¢
y4E€OHUKOM.

pa3aaToOYHbIM

JlaTumk
BBICOKOI
TEeMITepaTyp bl,
Jatuuk
TEeMITepaTyp bl
MJIATHHOBBIN —
HU3MEPCHHE
TEeMIIepaTyp bl
MepexoI0B
AJUIOTPOITHBI X
MoauduKaIy i

cephl;
U3MepeHue
TEMIIEpaTyp bl
IUIaBJICHUS
BEIIIECTB.
9. Konmponvnasa | Pemienue 3a1aHuii KOHTPOJIBHOU
paboma No2 paboTHI.
10. Cepa. Crnymanue oObsICHeHUI yUnuTeNsl. Jatunk
CamocrositenbHas ~ paboTa € | BBICOKOU
Y4EOHUKOM. TeMIIeparyp bl,
OObsicHeHHe HaOmogaembix | JlaTumk
SIBJICHUH. TeMIIeparyp bl
IIJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
epexo/10B

QJUTOTPOITHBI X
Moaudukay i
CepHI;

U3MepeHue
TEMIIEpaTyp bl
IUTaBJICHUS
BEIIIECTB.
11. Coeounenus cepwi. | Cymanue oObSICHEHUN YIUTENS.
CamocrosiTennbHass ~ paboTa €
y4eOHUKOM.
OT60p U cpaBHEHHE MaTepuaa
10 HECKOJIbKUM HCTOYHHUKAM.
12. Cepnas xucrnoma. Crnymanue oObsICHEHUH yuuTensl. JaTtunk
CamocrostenbHass  pabora ¢ | pH
Y4E€OHUKOM.
OO0mbsicHeHHE Ha0JIr0/1aeMBbIX
SIBJICHUU.

13. Azom.

Penrenue 3amau.

Pabora o kapToukam.

Pemenne XUMHUYECKHUX
YpaBHEHUM.
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14. Ammuax. Cnymianvie 00bsICHEHUN YUUTETIS. Hatunk
CamocrositenibHass ~ pabora ¢ | pH
Y4eOHHUKOM.
OO0mbscHeHHe HaOII0TaeMBIX
SIBJICHU.

15. Conu ammonus. Cnymianve o0bsICHEHUN YUIUTETIS.
CamocrosiTennpbHast ~ pabora ¢
Y4€OHHKOM.
OO0mbsicHeHHE HaO0II0TaeMBIX
SIBJICHU.

16. Kucnopoonwvie | Cnyuianue oObsICHEHUN yUUTEIIS.

CoeOuHenUs azoma. CamocrosiTesibHass ~ pabora ¢
y4E€OHUKOM.

Ot60p U cpaBHEHHE MaTepuaa
110 HECKOJIbKUM MCTOYHHKAM.

17. @ochop u  e20 | pygor, c pa3gaToyHBIM Haranx
coeouHeHUsl. MaTEPHATIOM. TeMIepaTyphl
Cryiianue o0bsICHeHNH yuuTens. | o ar AHOBbIH
CamocrositenbHass ~ paboTa €
Y4eOHUKOM.
18. @ocgop u eeco | Pemenne 3agay.
CcoeOuHeHUs. Pabora no kapToukam.
Pemenue XAMUYECKUX
YpaBHEHUH.
19. Yenepoo. Cnymianue 00bsICHEHUN YUUTETIS.
CamocrosaTenbHas  pabota ¢
Y4E€OHUKOM.
O0bpsaAcHenue HAOJIFO1aEMBIX
SIBJICHUU.
20. Kucnopoonvie | Pemienue 3anau.
coeounenus yenepooa. | Pabora o kaproukam.
Pemenue XUMHUYECKUX
YpaBHEHUM.
21. Kpemnuii u eeo | Cnymanue OObSICHCHHIA yIUTEISI.
coeOuHeHUsl. CamoctosTenpHass ~ pabota ¢
Y4E€OHUKOM.
OObsicHeHue HaOITI0JaeMbIX
SIBJICHUU.
22. Cunuxamuas | Cnymanue OObSICHCHUN YIUTEIIS.
NPOMBIULIEHHOCb. CamocrostenbHas  pabora ¢
Y4E€OHUKOM.

Ot60p U cpaBHEHHE MaTepuaia
110 HECKOJIBKUM MCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannvl».

PaGoTa B mapax.

Pabota B rpymnmax.

Pemnrenune 3amad.

[IpoBepka noNy4yeHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJIbHOM
pabore.

24. Obobwarowuil ypox
no meme

PaboTa B mapax.
Pab6ota B rpynmax.
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«Hememannwl».

Penrenne 3amad.
IIpoBepka MoTy4eHHbBIX 3HAHUH.

IlogrotoBka K  KOHTPOJIBHOU
pabore.
25. Konmponvuasa Pemenue 3aaHui
paboma Ne 3. KOHTPOJIbHOW pabOTHI.
26. Ananuz | AHanu3 ommoOOoK.
KOHMPOIbHOU pabomel. | AHaIN3 KOHTPOJIBHON paOOTHI.

Pabora Hag ommoOkamu.
Pemienue 3agay.
Cnymanue o0bsICHEHUH yUUTeIIs.

Ceoiicmea

Ipaxmuueckas paboma

Nod Ha6nronenue 3a
hememannos u | S JIEMOHCTPAIUSAMU YIUTEIIA.
ux coeoumnenuii | IKkcnepumeHmanbHvle OGBsCHEHIE HAB/TIOAEMBIX
(3 u). 3a0ayu no meme N
Todenvnna SIBJICHU.
«
Py ) [TocTanoBKka OTIBITOB JUTS
KUCI0pOoOay.
P JEMOHCTpAIINH KIJIACCy.
Brinosinenue MPAaKTUYECKON
paboTHI.
Ipaxmuueckas paboma Ha6/tioenne 32
Nos.
RCneDUMCHMAT HbIe JEMOHCTPALMSIMH YIUTEIIS.
P OObsicHeHne HaO0JII0TaeMBIX
3a0aqu no meme N
[odepynner azoma u | oot
«
%y ITocranoBka OIBITOB TS
271eP00ay.
yenep JIEMOHCTpAIINH KIJIACCy.
Brinosinenue MPaKTUYECKON
paboTHI.
Ipaxmuueckas paboma Ha6moeHue 3a DeKTp
06. Ionyuenue
M 6 Y ’ | IEMOHCTPAITUSIMHU YUUTEIIS. OHgH © BCCHI,
cobupanue u
P O0BsaAcHeHne Habmonaempix | Ha00P
PAcno3Hasanue eazos. J—— nabopaTopuu
[TocranoBka OTIBITOB JUTS T'HA
JIEMOHCTpAINH KJIacCy.
Brimonnenue MIPAKTUYECKON
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue 0ObsICHCHUN YUUTEIIS.
sewecmea (13 | opaanuueckou xumuu. CamocrostenbHas  pabora ¢
y) y4eOHUKOM.

OT60p U cpaBHEHHE MaTepuaa
10 HECKOJIBKUM HCTOYHHUKAM.

2. IIpeoenvhvie
V211e6000p00bl.

Crnymanue 0ObsICHEHUH yunuTesl.
Cocrapnenue XUMHUYECKUX
dbopmy.

Pa6oTa B mapax.

PaboTa y nockwu.

3. Henpeodenvuvie
Y211e8000p00bl.

Crnymanue 0ObSICHeHUN yUUTEINS.
CocraBneHue XUMHYECKUX
bopmyst.

PaboTa B mapax.

Pabora y mocku.
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4. Cnupmoi.

Cnymianvie 00bsICHEHUN YUUTETIS.
CamocrosiTennbHast ~ pabotra ¢
Y4eOHHUKOM.

OT60p U cpaBHEHME MaTepuaa
110 HECKOJIbKUM UCTOYHHKAM.

pH

JlaTuuk

5. IIpeoenvubie
OOHOOCHOBHbIE
KapOOHOBbLE KUCTIOMBL.

Cnymianve o0bsICHEHUN YUIUTETIS.
CocraBinenue XUMHUYECKUX
dbopmy.

PaGota B nmapax.

PaboTa y nockwu.

pH

JlaTauk

6. Cnoocnvie 3¢pupor.
Kupeol.

Cnymanue oObsICHEHUH yunuTeNsl.
CocrapneHue XUMUYECKUX
dbopmyL.

Pa6oTa B mapax.

Pabota y nocku.

7. Amunoxuciomel u
benxu.

Pabora c
MaTepUaIoM.

Cnymianue oObACHEHUN yUUTEs.

CamocrositenbHass ~ paboTa €
Y4eOHUKOM.

pa3aaToOYHbIM

8. Amuwnoxucnomer u
oOenku.

Crnymanue oObsICHEHUH yuuTesl.
CocraBnenue XUMUYECKUX
dbopmy.

Pa6oTa B mapax.

Pabota y nocku.

9. Vanesoowt.

Cnymianue oObACHEHUN yUUTes.
CocraBnenue XUMHUYECKUX
bopmyiL.

PaGoTa B mapax.

Pabora y mocku.

10. IHonumepeoi.

Crnymanue oObsICHEHUH yuuTes..

CocraBnenune XUMUYECKUX
dbopmy.
Pab6ota B mapax.
Pabota y nocku.
11. O6obwarowuu ypox | Pabora B mapax.
no meme | Pabota B rpymnmax.
«Opeanuueckue Pemenue 3anau.
seujecmeay. [TpoBepka nosy4yeHHBIX 3HaHUH.
IlogroroBka K  KOHTPOJIBHOU
pabore.
12. Koumponvnas | Pemienne 3aganuii KOHTPOJIBHOU
paboma Ne4. paboTBhL.
13. Ananuz | AHanu3 ommoOOK.
KOHMPOAbHOU pabomel. | AHaATU3 KOHTPOJIbHON paboTHI.
Pabora Hag ommOkamu.
Pemenue 3anay.
Crnymanue oObSICHEHUN YIUTEs.
3akpennenue 1. Ilepuoouueckuii | Pabora B nmapax.
(6w) 3aKOH u | Pabota B rpynmnax.
Ilepuoouueckas Pemenune 3amau.
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cucmema  xumudeckux | [IpoBepka Mmory4eHHbIX 3HAHUH.

91eMEeHMOoB J.H. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccwvl xumuueckux
coeouHeHuti 8 ceeme
T3/

5. HUmoeosas Pemenue 3aJaHuil
KOHMPObHAsl paboma. | KOHTPOJIBHOU PaboTHI.

6.Ananuz xkonwmponvhot | AHaIM3 OMIMOOK.

pabomul. AHaIn3 KOHTPOJIbHOM paboTHI.
Pabora Han ommbkamu.
Pemenne 3amay.

Crnymanue 0ObSICHEHUN YUUTEIIs.
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