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IHosicHUTEABLHAA 3AIINCKA

Ha 6aze nentpa «Touka pocra» oOecrnednBaeTcs peanusanus 00Opa30BaTEIbHBIX
IpOrpaMM  €CTECTBEHHO-HAayYHOH, pa3paOOTaHHBIX B COOTBETCTBHUM C TpeOOBaHHIMH
3aKOHOJIaTeIbCTBA B cpepe 00pa3oBaHus U ¢ y4ETOM pekoMeHaanuii denepanbHOTo oneparopa
yuebHOro mnpeamMera «Xumus» . OOpas3oBaTenpHas MporpaMma IMO3BOJSIET HHTETPUPOBATH
peaiu3dyemMbple  MOAXONbI, CTPYKTYpY M  COAEpKaHME TIpUd  OpraHu3auud  oOydyeHHs
XUMuHU B 8—9 Kilaccax, BBICTPOGHHOM Ha 0a3e J000TO M3 OCTYIMHBIX Y4eOHO-METOJHYECKIX
koMmiuiekcoB (YMK) . Mcnonb3oBanue o6opynoBanus «Touka poctay Mpu peanusanu JaHHOU
OII no3BouisA€T CO31aTh YCIOBUS:

® IJIg paCIUPCHUA COACPKAHNA IIKOJIBbHOTO XUMUYCCKOTO O6p330BaHI/I$I;

® JJI1 TIOBBIIIICHUA MO3HABAaTEIbHONM aKTHUBHOCTU O6yanOHIHXC${ B €CTCCTBCHHO-
Hay4HOU 00J1acTH;

. JUIs  pa3BUTHUS JIMYHOCTH peOEHKa B Impouecce OOYy4YeHHs XUMHUHU, €ro

crocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHUS] COIMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTENH;

° JJIA pa60TBI C OZ[apéHHBIMI/I IOKOJIbHUKaMH, OpraHu3alliid WX Ppa3sBUTUA B
pa3IUYHBIX 00JIacTAX 00pa30BaTENIbHOMN, TBOPUECKOMN ACSITEIHPHOCTH .

O0mas xapakrepucTKa y4eOHOro npeamera « XuMush»

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK pacHpOCTpaHMIIA CBOE BIUSHHE Ha
BCe O00JIacTH YEJOBEYECKOTO CYIISCTBOBAHM, 3ajaja HOBOE BHICHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCJIOBHUEM JKU3HHU OOIIECTBA:
3HAHUE XUMHUU CIY)KUT OCHOBOM il (OpPMUPOBAHUS MHMPOBO33PECHHS UYEJIOBEKA, €ro
MIPEACTABICHUI O MaTepruaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIC XUMHUEH
MPEACTABICHUS O B3aWMOIPEBPAIICHUSIX HSHEPTUM W 00 DBOJIIOIUK BEUIECTB B TPHUPOJIE;
COBpPEMEHHAs XMMHUS HaIpaBjeHa Ha PEIICHHE TI00aTbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEUYEeCTBA — CBHIPHEBOM, DHEPreTUUYECKOM, IMHINEBOM M SKOJOTUYECKOW O€30TacHOCTH,
mpoOJieM 3/IpaBOOXpaHeHHs. B ycIoBHSIX BO3pacTaromero 3Ha4eHUs] XMMHUH B KU3HU OOIECTBA
CYIIIECTBEHHO IOBBICHJIACH POJIb XMMHYECKOTO oOpazoBaHus. B TmuiaHe commanu3aiuv OHO
SIBJISICTCS. OJHUM W3 YCIOBUM (OPMUPOBAHUS HHTEIUICKTA JUYHOCTH M TapMOHHUYHOTO €&
pazButusa. COBpEMEHHOMY YEJIOBEKY XMMHYECKHE 3HAHUS HEOOXOAMMBI IJIA MPHOOpETCHUS
0OIIEKYTHTYPHOTO YPOBHS, TO3BOJISIONIETO YBEPEHHO TPYAMTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW KW3HM OOIIECTBA, JJII OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO M 3JIOPOBBIO JPYTHX, K OKPYXKAIOIIECH NMPUPOTHON cpene, JUIs
IPAaMOTHOTO TIOBEJICHHSI ITPU HCIIOIb30BAHUH PA3JIMYHBIX MAaTEPHAIOB U XUMUYECKHUX BEIIECTB B
MMOBCETHEBHOW >KM3HU XUMHUYECKOE O0pa30BaHHWE B OCHOBHOM IIKOJE SIBJISICTCS 0a30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIIero XuMuueckoro odpazoBanus. [Io3ToMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pealn3yeT MPHUCYIIUEe OO0IIeMy XHUMHYECKOMY OOpa3OBaHHUIO KIIOUYEBbBIE
LIEHHOCTH, KOTOpPbIE OTPaXalT TOCYJApCTBEHHbIE, OOIIECTBEHHbIE W WHIUBUAYAJIbHbBIE
MOTpeOHOCTU. DTUM OMNpeAeNseTcsl CYIIHOCTh OOIIed cTpaTerud OOy4eHHs, BOCHUTAHUS U
pa3BUTHUS OO0YYAIOIIUXCS CPEICTBAMHU yueOHOro mpeamera «Xumus». M3yuenue npeamera: 1)
crocoOcTByeT (HOPMHUPOBAHUIO €CTECTBEHHOHAYYHOM KapTHHBI MHpa, JOCTHXKEHHUIO oOmmell u
(YHKIIMOHATBHOW TPaMOTHOCTH, JA€T BO3MOXHOCTH JJISi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ] B (DOPMUPOBAHHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM y4eOHOU JAesITeNbHOCTH, SKCIIEPUMEHTANBHBIX U UCCIIEIOBATENLCKUX YMEHUH,
HEOOXOMMBIX KaK B TMOBCEJIHEBHOW JKHU3HHM, TaK M B MPO(PECCHOHAIBLHON NEATENbHOCTH; 3)
3HAKOMHUT CO CHEeNHU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsifa Ha
€IMHCTBO TMPUPOJBI M YENOBEKAa, SIBISIETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOH TI'pPaMOTHOCTH  MOJAPOCTKOB; 4) cmocoOCTByeT  (OPMUPOBAHHIO



LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT
CBO BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE MOIPOCTKOB

Ha3Bannbsie HampaBieHuss B OOyd4eHMH XUMHU OOECIEUMBAIOTCS  CHEIU(PHKON
COJIep)KaHUsl TPEAMETa, KOTOPBIM SBISIETCA IEJArorMyecky aJalTUPOBAaHHBIM OTPAKEHUEM
0a30BOil HAyKuM XMMHU Ha ONpeAeNEHHOM dTarne e€ pa3BuTHs. Kypc XMMHM OCHOBHOM IIKOJBI
OpUEHTHUPOBAH Ha OCBOEHHE OOYYarOIIMMHCS OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX
MOHATUH M CBEJCHUN 00 OTIENBHBIX 00BEKTaX OpraHn4eckoil xumuu. CTpyKTypa coaep:KaHus
npeamera copMUpoBaHa HA OCHOBE CHUCTEMHOIO MOAXoAa K ero uiydenuro. ConepxaHue
CKJIQ/IbIBAETCSl U3 CUCTEMBI TIOHATUN O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMbI NOHITUI
0 XxuMHueckod peakuud. OO€ 3T CHCTEMbl CTPYKTYpPHO OpPraHW30BaHbl [0 MPHUHIMILY
[IOCJIEIOBATEILHOTO Pa3BUTHUsI 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUM pa3HOIo
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO y4Y€HHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHHUSA, YPOBHS
nepuoandeckoro 3akoHa [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHUS O CTPOCHUU
aTOMa U XUMHYECKON CBA3H, NMPEACTaBICHUI 00 3JIEKTPOJUTUYECKONW TUCCOLMAIIMN BEIIECTB B
pacTtBopax. TeopeTHueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIUPUUYECKU MOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPaKTUYECKOTO MPUMEHEHHUS U TOJIy4eHUs HW3y4aeMbIX BellecTB Takas opraHu3anus
COJIEpXaHUs Kypca CHOCOOCTBYET TMPEACTABICHUI0O XHUMHUYECKOW COCTaBISAIONICH HaydHOU
KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MpHUpoAbl. TeM caMbiM OOECreunBaeTcsi BO3MOKHOCTh
i GOpMUPOBaHUS Y 00YUAIOIINXCS LIEHHOCTHOTO OTHOUIEHHSI K HAyYHOMY 3HaHUIO U METOJIaM
MO3HAHUS B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOECHHE COJIEpKaHHUS Kypca MPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUUN U3 paHee M3Y4YEeHHBIX KypcoB: «Okpyxkaroumii mupy», «buonorus. 5—7
Kiaccs» U «Dusuka. 7 Kiacey.

JlanHas oOpa3oBaresbHas MporpaMMa 00ecleurnBaeT YCBOSHUE yYalllUMUCS BaXKHEHUIINX
XMUMUYECKUX 3aKOHOB, TEOPUH U MOHATHUH; (OPMHUPYET NPEICTABIECHHE O POJIM XUMHUH B
OKPY’KAIOIIEM MUPE U XKU3HU 4eoBeKa . [Ipy 5TOM OCHOBHOE BHUMaHME yIENSIeTCA CYLIHOCTH
XMMHMYECKUX PEAKIUN M METoJaM HX ocymecTBiaeHus . OIHUM M3 OCHOBHBIX IPUHIMIIOB
IIOCTPOCHHS IMPOrPaMMBI SABJIAETCA NPUHLUI JOCTYMHOCTH . OKCIEPUMEHTAJIbHBIC JTaHHBIE,
IIOJIyYECHHBIE YYalIMMUCS NPU BBIIOJHEHUN KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT Y4alIUMCS
CaMOCTOSITEJIBHO J€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTH . Ilonxonsl, 3aimo’keHHBIE B
coJiepKaHUe MPOrpaMMbl Kypca, CO3/al0T HEOOXOJMMBbIE YCIOBHS JUIsI CUCTEMHOTO YCBOEHUS
YUaIlUMUCS OCHOB HAYKH, JUIl 00eCHeueHHs] pa3BUBAIOLIETO M BOCIHUTHIBAIOIIEIO BO3/AEHCTBUS
oOy4yeHus Ha JIMYHOCTH yuaiuerocs . opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOeX1eH!H IKOJbHUKA, IEHTPAIBHBIM SAPOM €ro Hay4YHOI'O0 MHUPOBO33PEHMS .

e u 0c00eHHOCTH U3yYeHHUsI Y1eOHOro nmpeamMera

K HampaBieHHIO MEPBOCTEIICHHON 3HAYMMOCTH MPH peau3alu 00pa30BaTEbHBIX
byHkuuii npeaMera «XUMHS» TPAAUIMOHHO OTHOCST (OPMHPOBAaHHE 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, PAKTUYECKO JAESATEINbHOCTH
YeIOBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpBI. 3ajaua MpeaMeTa COCTOMT B
(OPMHUPOBAHUU CHUCTEMbl XHUMHYECKUX 3HAHMH — BaKHEHIINX (haKTOB, TOHSATHI, 3aKOHOB U
TEOPETUYECKHX IMOJOKEHUH, HOCTYMHBIX 0000LIEHHH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAayKH, 3HAHUH O HAy4YHBIX METOJAaX M3YyYCHUs BEIIECTB U XUMHUYCCKUX PEaKIHid, a TaKKe B
(GOpPMHUPOBAHNH U PA3BUTUU YMEHUH M CIIOCOOOB NEATEIBHOCTH, CBA3aHHBIX C INIAHUPOBAHUEM,
HaOMIOICHHeM U TPOBEJCHHEM XHMHYECKOTO OKCIEPHMEHTa, COOIIOJCHHEM IPaBUII
Oe3omacHOro oOpalleHHs C BEIIeCTBAMM B IOBCEAHEBHOW xku3HH. Hapany c stum nemu
U3y4eHHs IIpeAMeTa B MpOrpaMMe YTOYHEHBI U CKOPPEKTHPOBaHBI C Y4ETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOTO obmiero obOpasoBaHus. Ceroanss B oOpa3oBaHHH 0CO00
3HAUMMOW TNpPU3HAETCS HANPABICHHOCTh OOyYeHHsS Ha pa3BUTHE M CaMOPa3BUTHE JIHMYHOCTH,
dopmMupoBaHue €€ HHTEIIeKTa U 00Imel KyabTypsl. OOyueHHnEe YMEHHIO YUHTHCS M NMPOAODKATh



cBO€ 00pa3oBaHME CaMOCTOSTEIBHO CTAHOBHTCS OJHOW M3 BKHEHIINX (QYHKIHHA y4eOHBIX
IIPEIMETOB.

B cBsA3M ¢ 3TUM Npu U3y4YEHUU IPEeaMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HAUECHUE
npuoOpeny Takue e, KaK:

* (opMupoBaHNE WHTEIUIEKTYaIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATUIO PEIICHWH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

* HaNpaBJICHHOCTh OOYYEHUS Ha CHCTEMAaTH4YeCKOe TPUOOIICHHE YdYalluxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTENIbHOM  JIEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO03HaHuS,
(hOpMHPYIOITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XMMUH;

* o0ecrieueHne YCIOBUH, CIIOCOOCTBYIOIIUX TNPHOOPETECHHIO OOYYAIOIIMMHCS OTIBITA
pa3zHoOOpa3HOM AeATEeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESTEIBHOCTH;

* (bopmupoBaHuEe YyMEHHUH OOBACHATH M OIICHMBATH SBJICHUS OKPYXKAIOUIETO MHpa Ha
OCHOBAHHWU 3HAHWUN U OTIBITA, TIOJIYUCHHBIX TIPU U3yUYEHUU XUMUU;

* opMupoBaHUE y 00YJAIOIMINXCS TYMAaHUCTUUYECKMX OTHOIIEHHH, TOHUMaHUS [IEHHOCTH
XMUMHMUYECKUX 3HAHUM A BBIPAOOTKM 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHBAIMM K OOY4YEHHWIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIEHHOCTH JTATbHEHIIIET0 OOyIeHHMSI.

MecTo yueOHOro npeaMera «XuMus» B y4eOHOM IUIaHe
B cucreme oOmero oOpa3oBanus «XuMUsS» TpHU3HAHA OO0S3aTCIBHBIM yUEeOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB MpeAMeTHOW oOmactn «EcTecTBeHHO-Hay4YHbBIC
npeAMEThI». YUYeOHBIM IUIaHOM Ha €€ M3ydeHue oTBeneHO 136 y4eOHBIX 4acoB — 1O 2 4 B
Henemro B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conep:xanne 00pa3oBaHus 1O rogamM 00yYeHUs

(mpakTHUeckass dYacThb YYeOHOTrO COJCpXKaHUS TpeAMeTa YCHICHAa MaTepHUaibHO
TEXHUYECKOH 0a30i neHTpa «Todka pocTay, HCHOIB3YyEMOTO sl pealin3alui 00pa30BaTeIbHBIX
pOrpamMM B paMKax MPeToaBaHusi XUMUH )
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Beeoenue

Uro mzyudaet xumus. [Ipocteie u cioxHbie BenecTBa. CBOWCTBA BElIECTB. XUMUYCCKHUN
aneMeHT. DOPMBI CYIIECTBOBAHUSI XUMHUYECKOTO AJIEMEHTa. XHUMUYCCKHUE SBJICHUS, UX OTINYHE
oT (¢u3nveckux sBJICHUU. JIOCTHXKEHUS XMMHHM M WX MPAaBHIBHOE HCIIOJb30BaHMe. Mcropus
BO3HUKHOBCHUS U Pa3BUTHUSI XUMUHU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU XHMHUYECKON
Haykd. OCHOBHBIC 3aKOHbI XUMHH. OOIIee 3HAKOMCTBO CO CTPYKTYpOH IEPHOIMYECKOU
Tabmuipl: nepuoasl u rpymmbl. Tabmuna J[.M. MenpeneeBa Kak CHpaBOYHOE [MOCOOHME IS
MOJTy4eHHsI CBEICHWH O XHUMHYECKUX odieMeHTax. OO003HaueHHE XHUMHUYECKUX O3JIEMEHTOB.
[TpoucxokxaeHne Ha3BaHWI XUMHYECKHX 3JIeMEHTOB. Tabmuia MeHneneeBa Kak CIIPaBOYHOE
nocoOue Al MOJMyYeHHs CBEICHUH O XMMHYECKUX dJIEMEeHTaX. XUMHUuecKkas popmyia, HHIEKC,
k03 dunmeHT: 3anucu u yteHue popmya. Macca aToMoB U MoJeKkya. OTHOCUTENbHAS aTOMHAs
macca. OTHOcHUTeNbHAs MOJIEKYJsIpHas macca. Pacuer MaccoBOM JOJIM XMMHYECKOTO SIIEMEHTA
o ¢opmyrie BellecTBa.

Amombl Xumuueckux 31eMeHmos

JlokazaTenbcTBa CIOKHOCTH cTpoeHus aromoB. Ombitel Pesepdopna. Ilnanerapnas
MOJIENIb CTPOCHMSI aTOMOB. XapaKTepPUCTHKAa HYKJIOHOB. B3aWMOCBs3b TOHSTHH: TPOTOH,
HEWTpoH, MaccoBoe unciio. COBpEeMEHHOE OIpeAeIeHHE TOHATHA «XUMHYECKHH 3JIEMEHTY.
H3meHeHus, TpOUCXOSIINE C YHCIOM MPOTOHOB, IEKTPOHOB M HEHTPOHOB B COCTaBE aTOMOB
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XMUMHMUYECKUX DJEMEHTOB. HM30Tombl, Kak pa3HOBUJHOCTH AaTOMOB OJIHOTO 3JEMEHTA.
XapakTepHucTuka 3J1eKTpoHOB. CTpoeHUE MEKTPOHHBIX 000JI04eK aTOMOB 3J1eMeHTOB. [loHsTHE
O 3aBEpUICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHBIX (SHEPreTHYeCKHX) YpoBHAX. PacnonoxeHnue
JIEKTPOHOB HAa DHEPreTMYECKUX YPOBHSX, aTOMbl METAJUIOB U HeMmeTasioB. VoHBI
MOJIOKUTENbHBIE U oTpuLateibHble. [lonarue nona. Monsl, 06pa3oBaHHbIe aTOMaMH METAIJIOB U
HemetaioB. [loHsTHEe 00 MOHHOW CBSI3M, CXeMBbl OOpa30BaHMs MOHHBIX COeAMHEHUH. CXeMbl
o0pa3oBaHusl MOJIEKYJ. DJEKTPOHHBIE W CTPYKTypHbIe (opmynsl. KoBaneHTHas mosspHas u
HenoJsipHas XuMudeckue cBs3u. Cxembl oOpa3zoBanus monekyn coeaunenuit (HCI, H20, NHz u
ap.). DIEKTPOHHBIE M CTPYKTypHBIE (hopmMyinbl. Cxembl 00pa30BaHUS JABYXaTOMHBIX MOJICKYJ
BOJIOPOJIa, XJOpa, CEephbl, a30Ta W Op. DIEKTPOHHBIE W CTPYKTypHBIE (popmynbel. KpaTHOocTh
XUMHUUYECKOM CBs3U. [loHATHE O MeTayuMyeckor cBsi3U. EauHas npupoga XMMHYECKOW CBSI3H.
[lonstne 00 arom-uonax. [loHsiTHe 00 000OIIECTBICHHBIX 3JEKTpOHaX. BrlnonHeHue
yIpa)XxHEHHH, MOAr0TOBKAa K KOHTPOJILHOM padoTe.

Ilpocmuie éeuwiecmea

XapakTepucTUKa IOJ0KEHHsI 3JIEMEHTOB-METa/NIOB U HemeTauioB B llepmonnyeckoit
cucreme. CtpoeHue ux aromMoB. DuU3MUECKHE CBOMCTBA METAUIOB U HEMETANIOB — IPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOW MOJIEKYIIpHON Macchl (TMOBTOpeHHUE). AJIOTpomnusl Ha
npumepe oJioBa, (ocdopa, kuciopoga u yriepoaa. KomuuecTBo BemiecTBa M €IUHHULBI €r0
U3MEpEeHUs: MOJIb, MUJIUMOJIb, KuiioMoib. [locTosiHHas ABoraapo. Pacuer MosieKynsspHBIX Macc
BEIIECTB MO HX XUMHUYECKHMM ¢opmynamM. MuuuMonsipHas W KUJIOMOJISIpHAsT MAaccChl.
BrinosiHeHnue ynpakHeHUH ¢ UCIIOJIb30BAHUEM MOHSATHH «IIOCTOSIHHAs ABOTaIpo», «KOJIUYECTBO
BEIIECTBA», «Macca», «MoOJsipHas Macca». OO0oOmieHHe W 3aKpelyieHHe 3HaHWM Mo Teme
«KonuuecTBo BeriecTBa», pelieHre dKCIepuMeHTaIbHbIX 3a1ad. [ToHsTue o MosispHOM 00BeMeE
razoB. HopmanpHbie ycinoBus. MUJUTMMOJSPHBIA W KHJIOMOJISIpHBIH 00beM. BrimonmHeHue
YOpaXHEHUI € MCIOJb30BAaHUEM TMOHATHHA «MOJIIPHBIA 00BEM», «KOJHUYECTBO BEILIECTBAY,
«Macca», «MoJisipHas Maccay. O000IIeHne 1 3aKperieHne 3HaHui Ha TeMy «MoJIsipHbIH 00BeM
ra3oBy, pellleHue SKCIIepUMEHTaNbHbIX 3a1a4. O0o0uIeHre U cucTeMaTh3anus 3Hanui. Pemenue
3a/1a4 U yIpaXHEeHUH ¢ UCIOJIb30BaHUEM MOHSTUN «KOJMYECTBO BEILIECTBAY, «MOJISIpHAs Maccay,
«MOJIIPHBIN 00BEMY», TIOCTOSTHHAsT ABOTaIpO».

Coedunenun Xumuueckux 371eMeHmos

[lonsitne o crenenu okucieHus. OnpenencHUE CTENEHU OKUCICHUS MO (GopMyiam
coemuaeHuit. CocrapiieHne (opMyn OMHAPHBIX COCIMHEHUM, OOIIMH Crmoco® WX Ha3BaHHM.
Oxkcunpl. CocraieHue ux ¢opmyn u Ha3BaHui. Pacuersl mo dopmynam. CoctaB u Ha3BaHHS
OCHOBaHMWH, nX Kiaccudukamus. Pacuersl mo dopmynam ocHoBanuii. [IpeacraBurenn: NaOH,
KOH, Ca(OH)2. Pacuerst mo ¢opmynam ocHoBanuii. CocrtaB M Ha3BaHHS KHCIOT, HX
knaccudukanus. Pacuerst mo ¢dopmynam kucnot. [IpeacraBurenu kuciaor. Pacuerst 1o
dbopmynam kucnot. CoctaB u Ha3BaHus conieil. Pacuetsl mo gopmynam coneil. [IpeacraBurenu
cosneii: NaCl, CaCOz Ca3(PO4)2. Pacuersi mo ¢opmyiam codeii. IIpoBepounas pabora 1o
OCHOBHBIM KJlacCaM HEOPraHMYecKHX BemlecTB. Pacyersl mo ¢opMynaM OCHOBHBIX KJIAcCOB
HEOPraHMYeCKUX BelecTB. AMQOTepHbIe M KpHCTaJUIMUECKue BemiecTBa. Kpucramimueckue
pemietku. [ToHATHS O MEXMOJIEKYIIPHOM B3aUMOJICHCTBUU M MOJIEKYJISIPHOIN KPUCTAILITUYECKON
pemerke. CBOMCTBa BEIIECTB C 3TUM TUIOM pemieTkd. CBONCTBA BEUIECTB C PA3HBIM TUIIOM
KPUCTAJUIMYECKUX PEIIETOK, UX MPUHAJJIEKHOCTh K pa3HbIM KJlaccaM cOoeIuHeHUu. B3auMocBsa3pb
TUIOB KPUCTAJUIMYECKUX PELIETOK M BUJIOB XUMHUUYECKOU CBsA3H. [IOHATHA O UMCTOM BEIIECTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U ra3000pa3HbIx cmeceid. CriocoObl pasaeneHus cMeceil.
[ToHsITHS O MOJMM KOMIIOHEHTa cMecH. BbpluuciieHne ee B CMECH M pacueT Macchl WM o0beMa
BElIeCTBa B CMECH 10 ero jose. Perienue 3aqay u ynpaxHeHUI Ha pacyeT J10Ju (MaccoBOM Win
00BEeMHOI) U HaxoXkJeHHEe Macchl (00beMa) KOMIIOHEHTa CMeCH. BhIMoHeHue ynpaxxHeHU! u
pelIeHne 3a1a4.

H3zmenenusn, npoucxooaujue c geujecmeamu

CriocoObl OYMCTKH BEILIECTB, OCHOBAaHHBIE Ha MX (U3MUECKUX cBoicTBax. Ouucrka
MUTHEBON BOABI, meperoHka Hedtu. I[loHATHE O XUMHUYECKUX SIBIEHUSX, MX OTIMYHE OT
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¢usnueckux. Ilpu3Haku W yclIOBHA NPOTEKAHMS XUMHUYECKUX peakuuil. Peakiusi ropeHwus.
KonnyectBeHHasi cTopoHa XMMHYECKHX pEakiuil B cCBeTe ydyeHHs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHAa coxpaHeHusi macchl BemiecTB. Posib M.B. JlomonocoBa u /. JlanmbroHa B
OTKPBITUM U YTBEP)KICHUM 3aKOHA COXpPaHEHMsI Macchl BemlecTB. [loHATHE O XMMHYECKOM
YpaBHEHHUHU KaK 00 YCIIOBHOW 3alMCHU XUMHUYECKOW PEaKIMU C MOMOIIBI0O XUMUYECKUX (HOPMYII.
3HaueHue HHJAEKCOB U Ko3(duuuentoB. CocTaBieHUE YpPaBHEHHH XMMMUYECKUX pEaKIUil.
Pemenune 3amay Ha HaxOXKIEHHE KOJMYECTBA, MacChl WIM oObeMa MPOAYKTa pEaKLUUU IO
KOJIMYECTBY, Macce WIM 00beMY MCXOJHOIO BellecTBa. Te ke pacyeTsl, HO C UCHOJb30BAHUEM
MOHATHS «J0JIs1» (MCXOJHOE BEIIECTBO JaHO B BUJAE PAacTBOpPA 3a/JlaHHOM KOHLIEHTpALUM MU
COJIEPKUT OTIPEAETICHHYIO JIOJI0 ITpUMeceil). Perienne sxcriepruMeHTalbHbIX 3a/1a4, 3aKperieHue
3HaHUN MO TeMe «XUMUYeckue ypaBHEHUs». CyIIHOCTh peakuuil pa3joKeHUs U COCTaBJICHUE
YpPaBHEHUN pEaKUUi, MPOJEIIAHHBIX yduTeseM. [IoHATHE O CKOpOCTH XMMHYECKUX pPEaKIHil.
Karanuzatopsr, depmentel. CymHocTh peakuuid coeauHeHus. CocraBiieHHe YpaBHEHHUI
peakiuii, nmpoaenaHHeiXx yuuteneMm. CynHOCTh peakuuil 3amemnienus. CocTaBlieHHe ypaBHEHUM
peakuui, NpoAENaHHBIX Y4WuTelIeM. Psa aKTMBHOCTH METAJJIOB, €ro HCIOJb30BaHUE IS
MIPOrHO3UPOBAHUS BO3MOXKHOCTH NPOTEKAHUS peaklUuid MeXIy MeTaljaMd M pacTBOpaMu
KHUCIOT. Peakiuu BBITECHEHUS! OJIHUX METAJUIOB U3 PACTBOPOB MX COJIEH IPYTMMU METaJUIaMU.
CymHocTth peakuuii ooMmeHa. CocTaBlieHHWE YpaBHEHUH peakluid, NpOAENaHHBIX YUHUTEIEM.
Peaknun HelTpanusanuu. YCIIOBHS TEUEHUs PEAKUUNA MEXIy PacTBOPAMM KUCJIOT, IIEJIOYEH U
cojied N0 KOHIA. THNbl XUMHUYECKHX peakiuil (Mo MpU3HAKy «YHCIO U COCTaB HMCXOJHBIX
BELIECTB M IMPOAYKTOB pEakluu») Ha IMpUMEpe CBONCTB BOJbL. Peakuus pas3noxeHus —
ANIEKTPOJIU3 BOABI. Peakuuu coenquHeHUs — B3aWMOJEWCTBHE BOJIBI C OKCHUIAMH METAJUIOB U
HemeTtawioB. [loHsTHe «TuApOKCUIb». Peaknuu 3aMemnieHuss — B3aWMOJCUCTBHE BOJIbBI C
IIEJIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeTaiamMu. Peakiuu oOMeHa (Ha mpuMepe TUIpOsH3a
cynb(ara amoMuHuA U KapOuaa kameiius). Pemenue 3amau m ynpaxHeHuid. [loaroroBka k
KOHTPOJIBHOU paboTe.

Ilpocmeiimue onepayuu c geuyecmeamu (XumMuuecKuii NPaKmuKym)

[IpaBuna TexHUKU OE30MACHOCTH TIPH OOpAIIEHWH C JIA0OPAaTOPHBIM OOOPYIOBAHUEM,
npu paboTe B KaOMHETE XUMHUU. 3HAKOMCTBO ¢ JabopaTopHbIM obopynoBanuem. dOusndeckue u
XUMUYECKUE PEAKIMU NpU ropeHuu cBeun. KadecTBeHHBbIN cocTaB nouBbl. Cpella MOYBEHHOIO
pactBopa. AHanu3 Boabl. [Ipo3paunocts Bonbl. [IpU3HaKM XMMHUYECKUX pPEAKIUM: BBIJICICHUE
rasa, BbIIaJCHUE OCaJKa, M3MEHEHUE 11BeTa BeulecTB. KauecTBeHHble peakuuu. [IpuroroBnenue
pacTBOpa caxapa U pacueT ero MacCoBOM J0JHM B PacTBOPE.

Pacmeopenue.  Pacmeopvl.  Peakuyuu  uonnozo  oomena.  OKuciaumenvbHo-
6occmanogumebHovle PeaKyuu

PactBopbl. ®u3nueckas M XUMHUYECKass TEOPHUs pPAacCTBOPOB. TeEIUIOBBIE SIBJICHUSA IPHU
pacTtBopeHuu. l'maparsl W KpUCTAJUIOTUAPATHI, KpUCTAUIM3alUMOHHAas Boda. HacelnieHHbIe,
HEHACBIICHHbIC, MEPECHIIIEHHbIE PAaCTBOPbL. XOPOIIO PACTBOPUMBIEC, MaJOpPAaCTBOPUMbBIE U
MPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOIUTHI U HEAJIEKTPOIUTHI. DIEKTPOIUTUYECKAS
JUccoManus U accouuanus. MexaHus3Mm IUCCOIMAlMU BEIIECTB C PAa3JIMYHBIM TUIIOM CBSI3H.
CreneHsp A5eKTpOIUTHYECKON nucconnanuu. CuiabHbIe U caadble SIEKTPOIUTHI. DIEKTPOIUTHI U
HEIJEKTPOJUThL. MexaHu3M [HUCCOLMAllMM BEHIECTB C pa3IMYHbIM TUNOM CBsi3U. CTerneHb
ANEKTPOIUTHYECKON Auccoruaiii. CuiabHble U cradble dMeKTpoauTsl. Monbl. CBOIICTBA HOHOB.
Knaccudukarus HOHOB MO cOcTaBy (MPOCTBIE U CIOKHBIE), MO 3apsAay (KaTHOHBI U aHHOHBI), 10
HAJIMYUIO0 BOJHON 00OJOUYKH (TUAPOTHUPOBAHUE U HEruapoTupoBaHue). OCHOBHBIE MOJIOKEHUS
TO/M. Peakuuu B BOAHBIX PAacTBOpax 3JIEKTPOIUTOB. HeoOpaTtumblie u oOpaTHMble peakivu.
MounekynapHoe W HOHHOE YypaBHEHHE peakuuil. Peakuun wuoHHOro obmeHa. Peaxiuun
HedTpanu3anuu. Kuciorel. WX knaccudukanus Mo pa3iuuHbM Tpus3Hakam. OmpeneneHue
KHUCJIOT KakK 3JIEKTPOJIMTOB, UX JIUccOoLManusi. B3anMoaeincTBue KUCIoT ¢ METallaMH, YCIOBUS
TEUEHUsl ATUX PEeaKUUi. DIIEKTPOXUMHUYECKUN Psii HANpsHKEHUs MeTauioB. B3aumoneicTBue
KHCJIOT C OKCHJAMH META/VIOB M OCHOBaHMSAMHU. Peakuum HeWrpanuzauuu. B3aummopeiictBue
KHUCTIOT C COJISIMHU. 3alUCh YPaBHEHUN peakiuili (MONEKYISIPHBIX U HOHHBIX) C UCIOJB30BaHUEM
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Tabauubl pacTBOpUMOCTH. OmpesneneHne OCHOBAHUM KaK AIIEKTPOJIMTOB, WX TUCCOIHALIUSA.
Knaccudukanuss OCHOBaHUU IO pa3IUYHBIM TpHU3HAKaM. B3auMojaelcTBUE OCHOBAHHMA C
kucnotamu (MOBTOpeHue). B3aumoneiicTBue menodeit ¢ comsimu  (pabora ¢ Tabmuien
pacTBOPUMOCTH) U OKCHJaMU HeMeTayioB. Pa3noxkeHue HepacTBOpUMBbIX ocHoBaHHuil. CocraB
OKCHJIOB, WX Kiaccuukanus. CBOHCTBa KUCIOTHBIX U OCHOBHBIX OKCHIOB. OnpezienieHne coieit
KaK »JJIEKTPOJHUTOB, WX mucconmanus. Knaccudukanums coneil. BzammopeiictBue coneid c
MeTaJulaMi, OCOOCHHOCTHM O3THUX peakUUid W B3aUMOJICHCTBUE coJiel ¢ coiisiMu (paboTa ¢
TabIUIel pacTBOPUMOCTH). B3aumozelicTBue coieil ¢ KUCIOTaMH M IIEI0YaMH (TIOBTOPEHUE).
[loHsiTHE O TEHETUYECKOW CBS3M M T'€HETUUYECKUX pAJlaX METAJUIOB U HeMeTayuloB. Pasnuunbie
MPU3HAKU KJIacCUPUKAIMM XUMHUYECKMX peakuuid. OmnpeneneHue cTerneHeldl OKUCICHUS
AJIEMEHTOB, OOpa3ylolIMX BellecTBa pa3auuHbiX kiaccoB. Peakunum OBP. Ilonstue 06
OKHUCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCIEHUN U BOCCTaHOBJIEHUU. PerieHne pacueTHbIX 3ajad Io
YpaBHEHHUSAM, XapaKTEPU3YIOIIUM CBONCTBAa OCHOBHBIX KJIACCOB COEAUHEHMH, U BBIIIOJIHEHUE
OCHOBHBIX KJIaCCOB COEJMHEHHMI JTOro IUIaHa Ha TEeHETHYecKylo CBs3b. lloaroroska k
KOHTpOJIbHOU paboTte. IToroBast KOHTpoJibHAs padoTa.
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Oobwan xapakmepucmuka Xumu4eckux nemenmos (4 u).

Crtpoenue aToma, XapakTep MPOCTOTO BEIIECTBA; CPABHEHHE CBOMCTB MIPOCTOTO BEIIECTBA
CO CBOWCTBAMM TMPOCTBIX BEIIECTB, OOPA30BAaHHBIX COCETHUMHU II0 TMEPUOAY M TOITPYIIE
AJIEMEHTaMH; COCTaB U XapakTep BBICHIEr0 OKCHAA, THAPOKCHA; COCTAB JIETYYETO BOJOPOTHOTO
coemuaeHUs (11 Hemertaina). CBoiicTBa AekTpoiauToB B cBere TOJ[. ['eHeTmueckue psiibi
MeTaula 1 HeMetaiuta. CamocTosTenbHas paboTa C ydalnuMHCs. 3akperyieHue MaTepuaa.
[Tonatne o mepexoAHbIX »djaemMeHTax. AmdoTepHOCTh. ['€HEeTHMUECKHil psJ TMEepeXoTHOTO
anemeHnra. [lepuonnueckuit 3akoH u [lepuoanyeckas cucrema, ctpoenne atoma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TOJOXKEHUSI JJIEMEHTOB-METauioB B llepuoamyeckoil cucreme.
CrpoeHne aToOMOB METAJIOB. MeTauIM4ecKne KPUCTAUIMYECKUE peIIeTKH. MeTamindeckas
XMUMHYECKasl CBA3b. XapaKTepUCTHUKA OOLIUX XMMHUYECKHUX CBOWCTB METAJJIOB Ha OCHOBAaHUU HUX
MOJIOKEHUSI B DIIGKTPOXUMHUYECKOM pALy HampsHKeHU B CBeTe IMpeAcTaBiIeHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuax. CaMopoHbIe METAJJIbl U OCHOBHBIE COEIMHEHUS
MeTaJyioB B mpupojie. Baxwueiimue pyasl. [lonaTtue o Metayutypruu 1 ee pa3HOBUAHOCTSIX: MUPO-
, TUAPO-, anekTpomeTaiutypruu. Kopposus meramio. Crioco0bl 3alIUThl METAIIOB OT KOPPO3UH.
OcoOenHocTH (PU3MYECKMX U XMMHYECKUX CBOICTB IIEJIOYHBIX METaUIoB. BakHelmine
COCIMHEHUS MICJIOYHBIX METAIJIOB: IMIENOYM, COJIM; WX CBOiicTBa W mnpumeHeHue. OOmas
XapaKTepUCTUKa METAIJIOB BTOPOM TpYNNbl TJIaBHOW MOATPYIIBI, OCHOBHBIE (U3UYECKUE U
XMMHUYECKHE CBOWCTBA LIEIOYHO3EMEIbHBIX MeTauioB. Baxkuelmue coequnenus Ca u Md, ux
npuMeHeHune. Posib Kanbplius U MarHus B KUBBIX opranusmax. CTpoeHue atoma, GuU3MYECKue U
xumuueckue cBoiictBa. [lpumenenue amomunusa. CoelMHEHUS AQIIOMHHHUS — OKCHIBI U
TUAPOKCUIBI, UX aM(pOTepHOCTh. BaxxHeilne comy amoMUHuA. 3aKperjieHHe U CUCTEMaTH3aIHs
3HAHMI TIO TJIaBe MEPBOM: OOIIas XapaKTepUCTUKa METAUIOB, XUMUYECKHE CBOMCTBA METAJLIOB.
Pemenne »skcnepuMeHTANBHBIX 3a7ad, pelleHne ypaBHeHuM. CTpoeHue artoma Kejesa.
duznyeckue U xumudeckue cpoiicta. [Ipumenenue xeneza. Coenunenus >kenesa |l u xenesa
I1l. Tenetnyeckue psiapl. KauecTBeHHbBIE peakiliy HAa HOHBI JKee3a.

Ceolicmea memannoe u ux coeOUHeHUN (Xumuyeckuil npakmukym)(3 u).

Pemrenne nenoyexk XuMU4YECKHUX MpEBpalleHuil o BapuaHtam. [[oBTopeHue Ha IpakTUKe
XUMUYECKUX CBOWCTB METAJUIOB. 3aKpEIUIEHWE 3HAHUW IO pACMO3HABAHUIO M TOJYYEHUIO
BEILIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMHUYECKHUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxenne nHemeramioB B I[lepuoamueckoidt cucreme, OCOOCHHOCTH CTPOCHHS HX
atomoB. Psane1 D0. Kpucrannuyeckoe CTpoOeHHE HEMETAIIOB — MPOCTHIX BEIIECTB. AJUTOTPOIHUS.
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O3z0n. CoctaB BO3ayxa. ®dusnueckue CcBOWCTBa HeMmeTaioB. OTHOCUTEIBHOCTh MMOHSATUN
«METAI» M «HEMEeTaUl». XUMUYECKHE CBOMCTBA HeMeTaysioB. OKUCIUTEIbHBIE CBOMCTBA:
B3aUMOJICHICTBUE C METaUIaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU METAJUIAMH,
HEKOTOPBIMH CJIOKHBIMH BellleCTBaMU. BOCCTaHOBUTEIbHBIE CBOMCTBA HEMETANIOB B PEAKIIMIX
C KHUCJIOPOJIOM, CJIO)KHBIMHU BEILECTBAMU-OKUCIUTEISIMU. MaKpO3JEMEHTHl U MUKPOAJIEMEHTBHI.
Ponb MUKpPORJIEMEHTOB B ) KU3HEIEATEILHOCTH PACTEHHM, )KUBOTHBIX M UyeloBeka. OpraHudeckue
BemiecTBa: Oenku, SKUpbI, yrieBoabl. @Depmentsl. Butamuubl. ['opmonsl. Ilonokenue B
[Tepuoanueckoit cucreme 1. M. Menneneea. CtpoeHue aromMa U MOJeKynbl. Duzndeckue u
XMMUYECKHE CBOWCTBA BOJOPOJA, €r0 MOoJydeHHe WM mpuMmeneHue. OOmas XapakTepuCTHKA
rajjoreHoB. CTpoeHHe AaTOMOB TaJOr€HOB, CTENEHU MX OKucieHus. CTpoeHHe MOJIEKYI
rajioreHoB. ['aJoreHbl — MPOCThIE BEMIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUH MX XUMUYECKUX U
(bM3UYECKUX CBOMCTB B 3aBUCUMOCTH OT YBEIWYCHHUS MOPSIKOBOTO HOMEpA XUMHYECKOTO
aneMmenTa. Kparkue cBeneHus o xjiope, Opome, nozae, ¢prope. Ilonyuenue xsnopoBojopona.
XJIOpOBOJOPO B MPUPOJIE. XITOPOBOJOPOA U COJIAHAS KHUCIOTA. XJIOPHbI, UX MPUMEHCHHE B
HAapOJIHOM XO03siiicTBE. [loydeHre raloreHoB METOA0M AJIEKTPOJIN3a. bHOJOrHYecKoe 3HaYEHNe
rajjoreHoB W wux coeauHeHuil. I[lpumenenwe ramoreHoB. CTpoeHHWE aToMa KHCIOPOJA.
AnnmoTponus KUCIOpOAA. XapaKTepUCTUKAa XMMHMUYECKHUX CBOMCTB KHCJIOpOJa B CBETE
npencrasiennii o0 OBP. Ilpumenenue kucnopona. CtpoeHue aroma cepbl. AJUIOTPOIUS.
duznyeckue CBOICTBa pomMOMUYEcKOil cepbl. XapaKTepUCTHKA XUMHUYECKHMX CBOWMCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxwueilmne coequHeHHs] cepbl: CEpPOBOAOPOM, CYIbGUIbI,
OKCHJIBI, CEPHHUCTasl KHUCIOTa, CyIb(QUTH; HMX CBOWCTBA, TIOJY4YCHHE ¥ TPUMEHEHUE.
Pa30aBneHHas U KOHLEHTPUPOBAHHASI CEpHAsl KHCIIOTa, €€ CBOMCTBA, NOJYUYeHHE U MPUMEHEHHE.
Peakuuu B3anmopaeicTBus ¢ cepHor kuciaoToil. Ctpoenne aTtoMoB a3oTa. CTpOEHHE MOJIEKYJIbI
azora. du3nyeckue U XUMHUYECKHE CBOMCTBA a30Ta B cBeTe mpeacTtaBieHuit 00 OBP. Ctpoenue
MOJIEKYNbl aMMHaka. Pu3nyeckue CBOWCTBA, MOIydYeHue, coOMpaHue, pacrio3HaBaHHEe aMMHUaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAHOBUTENbHbIE M O0pa30BaHWE HOHA AMMOHHS IO
JOHOPHO-aKLENTOpHOMY MexaHu3my. CoJii aMMOHHUA: COCTaB, IOJydeHUEe, (PU3NYECKHEe U
xuMuueckue cBorctBa. [IpeacraBurenu. [Ipumenenre B HapogHOM X03siiicTBE. OKCHIBI a30Ta.
A30THasg KuCJOTa, €€ CBOWCTBa M mpuMeHeHue. Hwurtpatel, cenutpsl. CTpoeHHe aroma.
Annotponusi. CpaBHEHUE CBOWCTB M MpPUMEHEHHE KpacHoro u Genoro ¢ocdopa. Xumuueckue
cBorictBa dochopa. Oxcun dochopa (V) u oprodhochopnas kuciaora. Comu oprodochopHO
kucnotel. ®dochop B mnpupoae. Dochopusie ynoOpenus. CTpoeHHe aroma yriepoja.
Amtorponusi, cBoiicTBa mMomudukanuii — anmasza u rpadura. Mx npumenenwe. AmopdHbIH
YTIEPOJ U €ro CopTa: KOKC, caxa, IPeBECHBIN yroyb. AJICOPOIMS U €€ MPAaKTUYECKOe 3HAUCHHUE.
Xumuueckue cBoicTBa yriaepoja. Okcuipl yriepoaa, UX CBOMCTBA, NOJyYEHUE U IPUMEHEHHUE.
CrpoeHue MOJIEKy OKCUIOB yriiepojia. YTojibHas KUCIOTa U ee coyid. Baxkneine kapOOHaTHI:
KaJbIUT, COJa, MOTall — UX 3HaYeHue U nmpumMeHeHue. PacrnosznaBanue kapOoHatoB. Ilepexon
kapOoHaTOB B ruapokapOoHaTel U oOpatHo. Ctpoenue aroma. CpaBHEHHE €rOo CBOWCTB CO
CBOMCTBaMM artoma yrieponaa. Kpucrtainmyeckuid KpEeMHHUM, CpaBHEHUE €ro CBOWCTB C
yriepogom. [lpupoanbie coenauHenuss kpemuus: SiOz, CHIMKAThl H  aJFOMOCHJIMKATHI.
PasnoBugHocTH crTekna, ero mpoucxoxiaeHue. Ilomyuenume wnementa. IIpousBoacTtBo u
MpUMeHeHne cTekia, (apdopa, eMeHTa. 3akperieHHe M CUCTeMaTHh3alus 3HaHUN M0 TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJIEHTHAs HEMOJIsIpHAs XUMUYECKas CBsA3b. PerieHue
OKCIEPUMEHTAJbHBIX 3a/lad W YypaBHeHMH peakmnuil. [loarotoBka K KOHTPOJBHOW padorte.
3akpernieHue W CUCTeMaTh3alus 3HAaHUW [0 TeMe: XMMHUYecKHe W (u3Mueckue CBOWCTBA
HEMETAJUIOB,  XUMHMYECKHME  peakluMH, KOBaJ€HTHas  MoOJjspHas  CBsI3b.  PelieHue
SKCMEPUMEHTATbHBIX 33/a4 W ypaBHeHHH. [loaroroBka k KoHTposibHOU paboTe. Pabora Han
OILITMOKaMHU.

Ceoiicmea nememannoe u ux coeounenuii (3 u).

Pemenne skcnepumeHTanbHbIX 3amay 1o teme «lloarpymma kucmoponay». Pemenue
AKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme «lloarpynna azora u yrieponaa». 3akperieHue 3HaHUM 10
MOJIYYEHUIO U PACIIO3HABAHUIO Ta308B.



Opzanuueckue eeuwgecmea (12 u)

BemectBa oprannyeckne u Heopranudeckue. IIpuunmHbl MHOTOOOpa3usi OPraHUYECKUX
coenMHeHUN.  BanenTtHOoCTb.  XMMHMYECKOE€  CTPOCHHME  OPraHUYECKUX  COCIUHEHHUH.
MoutekynsipHbIe U CTPYKTYpHBIC (OPMYIIBI OPTaHUYECKUX COeTUHEHMH. ['oMomornueckuii ps
npenensHbix y/B. Pagukansl. M3omepsl u u3zomepus. dusnueckre M XUMHUYECKHE CBOMCTBA.
Meran u o3r1aH: cTpoeHue MoJekyld. l[opennme Merana u drtaHa. I[IpumeHeHwe wmerana.
XHAMHUYECKOE CTPOECHUE MOJIEKYJIbI ATHWICHA. J[BOMHAas CBA3b. B3auMoecTBre STUIIEHA C BOJOM.
[Tonumepu3zanus stuiiena. [lonuatuiex u ero 3Hauenue. IloHATHE O peAEIbHBIX OJTHOATOMHBIX
CIOUpTax Ha IpUMepe MeTaHoja W dTaHoja. TpexaromMHblid cnupT rimuepuH. OKuciIeHue
STUJIOBOTO CIMpTa B YKCYCHBIM anbiaerui. Ilonstue o6 anprerunax. OkucieHHe anbjaeruaa B
kuciaoty. OJHOOCHOBHBIE HENpeeNbHble KapOOHOBBIE KHUCIOTHI Ha IpPUMEpPE YKCYCHOU
kucnotel. Ee cBoiictBa u npumeHenue. CrTeapuHOBas KHCIOTa KakK IMPEACTABUTENb >KUPHBIX
KapOOHOBBIX KuCIOT. Peakuust srepudukanuu. Ilonstue o cnoxusix 3¢pupax. Ilonstue o0
aMUHOKHCIIOTaX. Peaknuu mnoiukoHaeHcanuu. benku, mx crpoeHne M OuosioTMYecKas poJb.
[lentuanas cBs3p M nonunentusl. [lepBuyHas cTpykrypa 6enkoB. buonornueckue ¢yHKuuu
O0enkoB. CBolicTBa OENKOB M KayeCTBEHHblE peakuuu Ha Oenku. [loHsTe 00 yrieBopax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosorudeckas poJib.
[Tonumeps! mpupoaHbIE M CHHTETHYECKHE. Peakuuu mojmMepu3alud U MOJIMKOHIEHCALUU.
[Inactmaccel ¥ BOJIOKHA.  3akpelyieHMe MW cHcTeMaTu3auus  3HaHui.  Pemienue
SKCIEPUMEHTAIbHBIX 33/1a4.

3akpennenue (6u)

O06o001eHre, 3aKkperuieHHne W CUcTeMaTu3alMs 3HaHWM 1Mo Kypcy XuMuM 9 Kiacca.
[ToBropenue mnpoigeHHeix TeM: I[lepmomuueckuit 3axkoH u Ilepmoguueckas cucrema, BUABI
XMMHMYECKUX CBA3CH M THUIIBI KPUCTAJUIMYECKUX PELICTOK, TUIIBI XUMUYECKMX PEaKLUH, KIIACCh
XUMHUUYECKUX COCTMHEHUH. PelieHne 3KCcrepuMeHTalbHbIX 3a/1a4, PEIICHUE YPABHEHUI Peakiivil.

Meostcnpeomemmwie ceasu

Peanuzanuss MeXnpeaMeTHBIX CBsSI3€M MNpH M3ydyeHHUM XuMuUM B 8 W 9 Kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, Tak U
MOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJISl OTACIBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA
OOmue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAY4YHBIA (aKT, TUNOTE3a, 3aKOH, TEOPHs, aHaJM3,
CHUHTE3, KIacCU(pHUKanus, MEePUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MepeHue, MOJeNb, SBJICHUE, MAPHUKOBBIM 3¢eKT, TexHonorus, marepuansl Dusnka:
MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOI, PaJAUOAKTUBHOCTb, MOJEKYJa,
ANIEKTPUYECKUI  3apsii, MPOBOJAHUKH, TOJYIPOBOJHUKH, JUDJIEKTPUKH, (HOTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSHHME BeIeCTBa, ra3, pacTBop,
pacTBOPUMOCTb, KpHUCTaJUIMYecKass peméTka, CIUIaBbl, (QU3NYECKHE BEIMYMHBI, €IUHUIIBI
M3MEpeHusi, KOCMHUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3bI, ConnHue. buonorus: dotocunTes,
npixaHue,  Ouocdepa,  dIKOCHCTEMa,  MHHEpaJIbHBIE  YAOOpEHHUs,  MHUKPOIJIEMEHTHI,
MakpodJIeMEeHThI, MUTaTeNbHble BemlecTBa ['eorpadus: armocdepa, rumpocdepa, MuHEpasbl,
TOpPHBIE TIOPOIbI, MOJIE3HbIE UCKOTIaeMBbIe, TOTIMBO, BOJIHBIE PECYPCHI.

IInannpyembie pe3yabTaThl OCBOEHUSI Y4€OHOI0 peaMeTa

Juunocmuvie  pesynomamor  Obyuarowguiica  ROAYYUM  BO3MONCHOCHL O
dopmuposanusa cnedyrowyux nuunocmuvix YY/1:

° ONpCACIICHNEC MOTUBALIUU U3YYCHU yqe6H0r0 Matepualia;

° OLICHUBAHUEC YCBAUBACMOTI'O y‘IC6HOl"O Marcepurajia, UCXO0AA U3 COLOUAJIBHBIX U
JIJMYHOCTHBIX I_ICHHOCTCI>'I;

° IOBBIIICHUE CBOCTO O6pa30BaTCJIBHOI‘0 YPOBHA W YpPOBHA TOTOBHOCTH K
HU3YUCHHUIO OCHOBHBIX UCTOPHUYCCKUX COGBITHﬁ, CBA3aHHBIX C Pa3BUTHUCM XUMUHU U OGIJ.[GCTB&;

° 3HAHUC MTPpaBUJI TOBCACHUA B ‘lpei’»BH‘laﬁHHX CUTyalluigX;
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. OILICHUBAHHE COLMAIBHON 3HAYMMOCTH PpoQeccuil, CBSI3aHHBIX C XMMHUEH;
. BJIaJICHUE MpaBUJIaMu O€30MacHOrO OOpalIeHHUsS C XUMUYECKUMHU BEIECTBAMHU U
000pyZI0BaHUEM, MTPOSBICHUE YKOJIOTHUECKON KYIbTYPHI .

Memanpeomemmuoie pe3yibmamot

PeryasituBHbIC

Obyuarowuiicss NOaAY4Um 803MONCHOCHb 011 YOPMUPOBAHUS CLEOVIOWUX DecYNAMUBHBIX
YVI:

. HeNernojiaraiie, BKIOYas IIOCTAHOBKY HOBBIX LeJed, mpeoOpasoBaHue
MPAaKTUYECKON 3a7ayll B IO3HABATEIbHYIO, CAMOCTOSTEIILHBIA aHAIN3 YCIOBUH ITOCTHIKECHUS
eI Ha OCHOBE Yy4Y€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHPOB JICHCTBUS B HOBOM Y4eOHOM
MaTepHare;

. TJTAHUPOBAHUE ITYTH JOCTHKEHUS TIeIIeH;

. yCTaHABJICHUE IICJICBBIX TPUOPUTETOB, BBIJCIICHUE aTbTCPHATUBHBIX CIOCOOOB
JOCTYOKSHHS TIEJIH U BBIOOp HamboJiee 3¢(HEeKTHBHOTO Criocoba; © yMeHHe CaMOCTOSITETFHO
KOHTPOJMPOBATH CBOE BPEMS U YIIPABJIATh UM; * YMEHUE MPUHUMATh PEIICHUS B TPOOJIEMHON
CUTYAaITUH;

. MMOCTAaHOBKA YYEOHBIX 3aJa4, COCTABJICHHWE IUTAHA W TIOCJIEJI0BATEIIBHOCTH
JICHCTBHI,

. OpraHu3aIys padoyero MecTa Py BBHITTOJTHEHUU XUMHUIECKOTO SKCITIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YIBTATOB OOYyUEHUS, OICHHUBAHHE YCBOSHHOTO MaTepuala,

OIICHKA Ka4dyeCTBa U ypOBHSI HOJ'IyquHI)IX 3H2lHI/II71, KOppeKIII/ISI IIJIaHa " cnoco6a )I@ﬁCTBI/ISI HpI/I
HeoOxoaumocTH . [lo3HaBarenbHbie OOyYaOIMMICS MOTYIUT BO3MOKHOCTD ISl (POpMUPOBAHUS
CleAyoNuX no3HaBarelbHbIX Y'Y /1

. MOWCK U BBIJCNICHHE HHPOPMALINH;

. aHaJM3 YCIOBUW M TpeOOBaHMI 3a1a4yu, BHIOOP, COMOCTABICHUE U OOOCHOBAHHE
croco0a perieHus 3aa4u,

. BBIOOp Hambosiee d(PPEKTUBHBIX CIOCOOOB PEIICHHS 3aadd B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIJIBUKCHUE ¥ 000CHOBaHKE THITOTE3bI, BEIOOD Crioco0a e€ MpoBepKu;

. CaMOCTOSITEIBHOE CO3JIaHWE AJTOPHTMA JIESTEIBLHOCTH IPHU PEHICHUU IMpolieM
TBOPYECKOTO ¥ MIOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM;

. OTIMCHIBAHUE CBOWCTB: TBEPIBIX, KHUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIICICHUAE UX
CYIIECTBEHHBIX MTPU3HAKOB;

. n300paKEHHE COCTaBa MPOCTECUIIINX BEIIECTB C MOMOIIBIO XUMHUECKUX (HOPMYIT H
CYIIHOCTH XMMHUYECKHX PEAKIIMIA C TIOMOIIbI0 XUMHUECKIX YPaBHCHUH;

. NPOBE/ICHUE HAOIIOACHUH, ONMCAHUE PU3HAKOB U YCIIOBUI TEYCHUSI XUMHUYCCKUX

peaKIuii, BBIOJHECHHE XUMUYECKOT0 SKCIICPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HAOIIOACHUI
32 SKCIIEPUMEHTOM, PCIICHHE 3a/ay, IMOJyYCHHE XUMHUYECKOW HH(pOpManmuu M3 pa3IndHbIX
HUCTOYHUKOB;

. YMEHHUE OPraHU30BbIBATh UCCIICAOBAHKE C IIETIbIO IPOBEPKHU TUIIOTES;

. YMEHUE JIeJIaTh YMO3aKITFOUeH!s! (MHIYKTUBHOE M 110 aHAJIOTHH) Y BHIBOJIBI,

. yMeHUEe OOBCKTHBHO OIICHMBATh WH(GOPMAIMIO O BEMIECTBAX U XHUMHYCCKHX
nporeccax, KpUTUYSCKH OTHOCHTHCS K TICEBIOHAYYHOM HH(POPMAIIUH.

Kommynuxamuensie

Obyuarowuiica  noayuum  803MOJNCHOCMb 01 (QOPMUPOBAHUS  CILeOVIOUUX
KommyHuxamuenvix YYJI[:

. MOJIHO€ M TOYHOE BBIPAKEHHE CBOUX MBICICH B COOTBETCTBHHM C 3a/JlauaMu U
YCJIOBHSIMH KOMMYHHKAIIUH;
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. aJIcKBaTHOE MHCIIOJIb30BAHME PEYEBBIX CPEACTB JUIsl ydacTUs B JAMCKYCCUU U
apryMEHTallMU CBOCH MO3UINH, YMEHUE TPEICTABISATH KOHKPETHOE CO/IEpKaHUe C COOOIICHnEM
€ro B MUCEMEHHOW U YCTHOU (hopme, ompeiesieHue Cioco00B B3aUMOICHCTBUS, COTPYAHHUUYECTBO
B IIOMCKE U cOope nH(pOopMaIHH;

. OTIpe/ieIeHne CIOoCOO0B B3aUMOJICHCTBUS, COTPYAHUYECTBO B IOWCKE M cOope
nHbOpMAIMY, YYacTHE B JHaliore, IUIAHUPOBAHUE OOMMX CHOCOOOB paboTHI, IMPOSBICHHE
YBa)KUTEJIBHOTO OTHOILIEHUS K JPYTrUM y4allluMcs;

. ONMCAHUE COJEpPKAHUS BBINOJHIEMBIX JEHCTBUI C LIEIBI0O OPUEHTUPOBKU B
[IPEIMETHOIPAKTUYECKOM 1€ TEIbHOCTH;

. YMEHHMSI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUU Pa3IUYHBIX
MO3ULMH B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHOE€ MHEHHME W TIO3UIIMIO, AapTyMEHTUPOBATH U
KOOPJIMHUPOBATh €€ C MO3MLMSIMH MapTHEPOB B COTPYJHUYECTBE IPU BbIPAOOTKE 0OIIEro
pelIeHNs B COBMECTHOM AEATEIbHOCTH;

. OCYILIECTBIISITh  B3aUMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYAHMYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITb;

. IJIaHUPOBATh 00IIKE CcrOcOObl pabOThI; OCYIIECTBISATh KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeUCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCII0JIb30BaTh a/IEKBaTHbBIE SI3BIKOBBIE CPEICTBA JJIsl OTOOpaKEeHUs CBOUX YYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B pedn (omucaHue, OOBICHEHHE) COoNlep KaHue
COBEpIIaeMbIX JEHCTBUHM, Kak B (hopMe TIpOMKOH COLMATU3MPOBAHHOMN peuH, Tak U B (opme
BHYTPEHHEN peuu;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, HCIOJIb3YSl CPEICTBAa YCTHOM M
MMCbMEHHOM KOMMYHHMKAIlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOTMOJHUTEIbHON
JUTEPaTypoil, CIPaBOYHBIMHM TaOIHMIIAMH, MPOSBISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus Ipu 00CYKIECHUH Pe3ybTaTOB BHIMOJIHEHHON pabOTHI.

Ilpeomemmnvimu pezynomamamu uzyuenus npeomema «Xumua» 6 8 Kuacce a6aa0mcs
crneoyrujue yMeHua:

1. B nosnasamenvhotui cghepe:

AaBaTb OIIPCACICHUA HW3YYCHHBIX MMOHSTHM: BE€HICCTBO (XI/IMI/I‘ICCKI/II\/'I 9JIEMCHT, aTOM, HOH,
MOJIEKYJIa, KpUCTAJIMYECKasA pCUICTKA, BEHICCTBO, IMPOCTHIC U CJIOXKHBIC BCIICCTBA, XUMHUYCCKasA
(bopMyna, OTHOCHUTEJIbHasd aTOMHas MacCa, OTHOCHUTCIIbHAsA MOJICKYJIsApHasd Macca, BaJICHTHOCTbD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHII, COJIn, aM(bOTepHOCTI), HHIHUKATOop, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH,
ICPUOAUYICCKas CHUCTEMA, MNEepUoOANICCKaA Ta6nnua, HN30TOIIbI, XHUMHNUYCCKasA CBA3b,
QJICKTPOOTPULIATCIIbHOCTD, CTCIICHb OKHCJICHUA, SHGKTPOJ'II/IT); XHUMHNUYCCKas peaKnus

(XumMuyeckoe  ypaBHEHHE, TeHeTUYeCKass  CBsI3b,  OKHCIEHHE,  BOCCTAHOBIICHUE,
ANIEKTPOJIUTUYECKAS JFCCOLIMAITHS, CKOPOCTh XUMHUYECKOU peaxiumn);
* OINUCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCTIOIb3YS
UIs ~ 3TOTO €CTECTBEHHBIM (pycckuid, pONHOM)  s3BIK M S3BIK  XHUMHUU;
ONMCHIBATh W PA3JIMYaTh H3YUEHHBIE KJIACCHl HEOPraHUYECKUX COEAMHEHHH, IPOCTBIE U
CIIOXKHBIE BELIECTBA, XUMHUYECKUE peaKIuu;
KJIaccu(UIMpoBaTh U3yYEHHBIE 00BEKTHI u SIBJICHMS,
HaOJII0/1aTh JIEMOHCTPUPYEMbBIE M CaMOCTOSITENIBHO TPOBOJAMMBIE OIBITHI, XUMHYECKHE
peakuuuy, IIPOTEKAIOLINE B IIPUpOJE " B ObITY;

ACJIaTb  BBIBOJABI MW YMO3AKJIKOUCHUA U3 Ha6J'IIO,Z[eHI/II7I, HU3YUCHHBIX XHUMHYCCKUX
3aKOHOMCpHOCTCﬁ, MMPOTrHO3UPOBATH CBOMCTBaA HCU3YUCHHLIX BCHICCTB II0 AaHAJIOTWHU CO

CBOMCTBaMHU U3yUYCHHBIX;
CTPYKTYpUPOBaTh HM3YUYEHHBIH MaTepual M XMUMHYECKYI0 HH()OPMALUIO, MOIY4YECHHYIO M3
JPYrux HCTOYHUKOB;
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MOJICJIUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB MEPBOTO — TPETHEro MEpPHOJIOB (B pamKax
M3YYCHHBIX MOJIOKeHU Teopun  J. Pesepdopna), crpoeHne mpoCcTeHmnx MOIEKYII.

2. B yeHHOCmMHO-0pUueHmayuoHHou cgepe:
aHAJIM3UPOBaTh MU OLICHMBATh IIOCJIEIACTBUS IS OKpY)Kalollel cpenbl ObITOBOM U
MIPOU3BOICTBEHHOH IEATETFHOCTH YEIIOBEKA, CBA3aHHOM C repepaboTKOM BEIIECTB.

3. B mpyoosoti cghepe:
* MIPOBOJIUTH XUMHUCCKUI IKCIICPUMEHT.

4. B cgpepe bezonacnocmu dcusnedesmenbHOCMU:

* OKa3bIBaTh IICPBYIO MMOMOIIBL ITPU OTPABJICHUAX, OKOTraxX U APYrUuX TpaBMax, CBA3aHHBIX
BEIIECTBAMU U Ja0OPATOPHBIM 000PYJOBaHUEM.

ONMNCHIBATHL CBOMCTBA TBépI[I)IX, KHUIOKHUX, F33006pa3HBIX BEIICCTB, BBIACIAA HX
CYIIECTBEHHBIE TIPU3HAKHY;

* XapaKTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOWCTBAM, YCTAaHABIIUBATb
MPUYUHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

* PacCKpBIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHATHH «aTOM», «MOJICKYIIa»,
«XMMHUYECKHHA D3JEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJCHTHOCTHY,
WCTIOJIB3Ys 3HAKOBYIO CUCTEMY XHMHU;

* U300paXkaTh COCTAaB MPOCTEHIINX BELIECTB C MOMOIIbI0 XUMHUYECKHX GOpMyn U
CYINHOCTb XUMHNYCCKHUX peaKuHﬁ C IOMOIIIBIO XUMHNYECCKUX ypaBHeHHfI;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYIIIPHYIO W MOJIAPHYIO MAacCChbl BCIIECTB, a4 TAKXKC
MacCOBYIO JIOJIIO XHMHYECKOTO >JIEMEHTa B COCAWHEHHAX JUIi OLEHKH HX IPAKTHYECKOH
3HAYNMOCTH;

* CPaBHHBATH 110 COCTaBY OKCH/IbI, OCHOBAHHMS, KHCIOTHI, COJIH;

* KJIacCH(UIIUPOBATH OKCU/IBI 1 OCHOBAHUS 110 CBOWCTBAM, KHCJIOTHI M COJIU TI0 COCTaBY;

* II0JIb30BaThCA JIAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUUECKOH ITOCYI0M;

* IPOBOJNTH HECIIOKHBIE XMMHUYECKHE OTBITHl M HAOMIOJCHUS 32 N3MEHEHHUSMH CBOWCTB
BEIIECTB B MPOIECCe MX IPEBpALICHUH; COONIIOAATh MpaBMIIa TEXHUKH OE30MaCHOCTH MpH
IPOBEICHUU HAOJIIOICHUH 1 OTIBITOB;

* pa3nMyaTh OSKCIEPUMEHTAJIBHO KHUCIOTHI M INENOYHM, TIONB3YACh HWHIMKATOPAMH;
0CO3HaBaTh HEOOXOIUMOCTH COOMIOCHUSI Mep OE30MaCHOCTH NPH OOpaIleHHH C KHUCIOTaMH H
IIET0YaMH.

* pacKpbIBaTh CMBICH nepuoaundeckoro 3akona Jl. 1. Menneneena;

* ONMCBHIBATh M XapaKTepU30BaTh TaONMM4YHYIO (OPMY NEPHOIMYECKON CHCTEMBI
XUMHUYECKHX JJIEMEHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX SJEP M pACIpeleSieHHE YHUClIa SJIEKTPOHOB IO
ANIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX 3JEMEHTOB MaJbIX IEPHOJOB IEPUOTMYECKOM
CHCTEMBI, a TAK)Ke KNS U KAJIbIHS;

* pa3nMyaTh BBl XUMHUYECKOM CBS3H: HOHHYIO, KOBAJICHTHYIO TIOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJNTHYECKYIO;

* 1300pakaTh SJIEKTPOHHO-MOHHbIE (DOPMYJBI BEIIECTB, 0OPa30BaHHBIX XUMHUYECKUMHU
CBSI3IMU Pa3HOTO BU/JIA;

* BBISBJISITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOEHHS UX KPUCTAUIMYECKUX PELIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIITMUECKUX;

* XapaKTepu30BaTh XMMHMYECKHE JIEMEHTHl M UX COEAMHEHUS Ha OCHOBE MOJIOXKECHHUS
3JIEMEHTOB B MIEPHUOJMUECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTepu30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE NMEPHOANYECKOr0 3aKOHA U
NEpUOANYECKOl cucTteMbl Xumuueckux osnemeHToB [l. M. MenneneeBa; * 0OBACHATH CYTh
XUMUYECKUX MPOLIECCOB U UX MPUHIMITUATIBHOE OTINYUE OT PU3NUECKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XMMUUYECKHX PEaKIHii;
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* YCTaHABJIMBATh IPUHAUIEKHOCTh XMMHUYECKON peakluu K ONpeAcIEHHOMY THUILYy IO
OJTHOMY M3 KJIACCH(PMKALMOHHBIX MPHU3HAKOB: 1) M0 YMCIy M COCTaBYy HMCXOJHBIX BEIIECTB U
NPOAYKTOB peakiuu (peakuuu COCIMHEHHS, pas3JIoKEHUs, 3aMelleHus W oOMeHa); 2) Io
BBIJICJICHUIO WJIM MOTJIOLIEHUIO TEIJIOTHl (pEakUuu 3K30TEPMUYECKHE U SHIAOTEPMHUECKHUE);
3) 10 M3MEHCHUWIO CTENEHEW OKUCIICHHS XUMHYECKUX O3JIEMEHTOB (PEaKIUH OKHUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC); 4) TIO 0OPATHMOCTH TIporiecca (peakiuu 00paTUMbIe U HEOOPATUMBIE);

* COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKOW TUCCOLUMALMU KHUCIIOT, LIEIOYEH, COJEH;
IIOJIHBIE W COKpAIIEHHbIE MOHHBIE YPAaBHEHMsS pPeaklUUil OOMeHa; ypaBHEHMsI OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIU;

* IPOrHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKIHIA 10 (popMysiaM/Ha3BaHUSAM HCXOTHBIX
BEIIECTB; ONPEJIENIATh UCXOTHBIE BEeIIecTBa MO (hopMyaM/Ha3BaHUSM IPOIYKTOB PEAKIINH;

* COCTaBJISITh YPaBHEHUS PeaKkUil, COOTBETCTBYIOLIUX MTOCIIEOBATEILHOCTH («LEMOYKEN)
MpEeBpPALEHUI HEOPraHNYECKHUX BEIIECTB Pa3INYHbIX KJIACCOB;

* BBIABJIATH B IIPOLIECCE DKCIIEPUMEHTA NMPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAHUU
XUMHUYECKOUN PEaKIINU;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MACCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA;

* OIIpPENIENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIIOT M ILIEIOYEH MO M3MEHEHHIO
OKpacKH UHJIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE PEAKIIUU, NMOITBEPKIAIOIINE HAJTU4YUE B BOJHBIX PAaCTBOPAX
BEIIECTB OTAEIbHBIX HOHOB

* OIIpeNeNATh MPHUHAJICKHOCTh HEOPraHMYECKHUX BEUIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METaJIbl U HEMETAJLJIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJENATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTraHMYECKUX COCAUHEHHMH IO BAJICHTHOCTSIM U CTENEHSIM
OKHCJICHHUS AJIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIle paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHH U COJICH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/NIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XMMHYECKHE CBOICTBa, XapakTepHblE [UIsi TPYII OKCUIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTEpHbIE U KaXKJIOTO U3 KJIacCOB
HEOPraHUYECKHUX BEIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTHh  MPUMEPBl  pEAKLUMM, MNOATBEPKIAIIUX  XUMHYECKHE  CBOMCTBA
HEOPraHMYECKHUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUI U COJIEH;

* ONPEAENATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUX;

* COCTaBJISITh OKUCIUTENIbHO-BOCCTAHOBUTEIBHBINA OaaHC (715 M3YUYEHHBIX PEaKIHii) 1Mo
MPEAJIOAKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJUTH JAOOPATOPHBIE OMBITHL, TMOATBEPKAAIONINE XUMHUYECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHUUYECKUX BEILIECTB;

Ilpeomemmnvimu pesynomamamu uzyuenus npeomema «Xumusa» 6 9 knacce a6a:a0mcs
cneoyoujue ymeHu:

1. B no3nasamenvHoti cghepe:
J1aBaTh ONpPEAETCHUsI W3YYEHHBIX MOHSATUH: BEIIECTBO (XMMMYECKHHM 3JEMEHT, aToM,
WOH, MOJIEKYJa, KpUCTaJULIM4YecKas pEelIeTKa, BEIIECTBO, NPOCTHIE U CIIOKHBIE BEIIECTBA,
XUMUYeckas popMyna, OTHOCUTENbHass aTOMHasi Macca, OTHOCUTENbHAs MOJEKYNIIpHas macca,
BAJIEHTHOCTb,  OKCHUJbBI, KHCIOTBI, OCHOBaHMS, coi, am(pOTEepHOCTb, HWHAUKATOP,
NEpUONYECKUN 3aKOH, TIepUOJHMYEcKas CHCTeMa, IepuoandecKas Tabimuia, H30TOIbI,
XMUMHUECKasl CBS3b, MIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHCIEHUS, JJIEKTPOJINT); XUMUYECKasI
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peaKkuusd (XI/IMI/I‘ICCKOG YpPaBHCHUC,

SJICKTPOJIUTHUYCCKAA

JICCOIHAITHS,

T'CHCTUYCCKas CBA3b,

CKOPOCTb

OKHCJIEHHE,
XUMUYECKOU

BOCCTaHOBIICHHUE,
peaxkuun);

* OIMMCBIBATH JEMOHCTPAIIMOHHLIC U CAMOCTOATCIIbHO MPOBCACHHBIC SKCIICPUMCHTBI, UCIIOJIb3YA

JJIA 9TOro

€CTECTBEHHBIN

(pycckuid,

POAHOI) SI3BIK u

SA3BIK XHUMHH,

ONMMUCBIBATL W pas3jindaTb HU3YUYCHHBIC KJIACChI HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ, MMpoCThIC U

CJIOXKHBIC

KJIaccu(UIMpPOBaTh

BEIIECTBA,

HN3YYCHHBIC

XUMUUYECKUE
00BEKTHI

peakuumy,

u SIBJICHUA,

Ha6JHOZIaTI) ACMOHCTPUPYEMBIC H CAMOCTOSATCIIBHO IIPOBOAHMMBIC OIIbITBI, XHUMHWYCCKUC

peakiuu,

J€JIaTb  BBIBOJbI

IIPOTEKAIOLINE B

U yYMO3aKIIOUYEHUs

IpupoJie u

W3 HaOIIONCHUH,

N3YYCHHBIX

B ObITY;
XUMUYECKUX

3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 AaHAJIOTHUU CO

CBOMCTBaAMU

N3YUCHHBIX;

CTPYKTYpUpPOBAaTh H3YYEHHBIN MaTepual U XMMHUYECKYI0 HH(POpPMAIUIO, MOJYyYEHHYIO W3

JpYrux

HCTOYHHUKOB,

MOJICTTUPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO NEPHOJOB (B paMKax
M3Y4YEHHBIX MOJI0KeHu Teopun . Pesepdopna), cTpoeHne mpoCcTenmx MOJIEKYII.

2. B yennocmmo-opuenmayuonnoii cghepe:
AQHAIM3UPOBATh M OIICHWBATH TOCJIEJCTBUS ISl OKPYXaIomed cpeapl OBITOBOM U
MIPOM3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:

* IPOBOAWTH XUMHYECKHI OKCIICPUMCHT.

4. B chepe bezonacnocmu scuznedesmensbHOCmu.:
* OKa3bIBaTh MEPBYIO MTOMOIIb TP OTPABICHHIX, OJKOTaX U JPYTUX TPaBMax, CBA3aHHBIX
C BEIIECTBAMH U JTJaOOPATOPHBIM 000PYAOBaHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeanue pazoena Tema ypoka Ocnosnbwle euowl Hcnonv3zosanue
oeamenbHocmu 0bopyoosanus
oodyuarowguxcsa uenmpa

«Touka
Pocmay
Beeoenue (5u) 1.1lpeomem  xumuu. | Cnymianue  0ObSICHEHUN
Bewecmsa. YUUTEIS.
CamocTrosiTenbHas paboTa
C y4eOHUKOM.
OObsicHeHnE
HaOJII0JaEMBIX SIBJICHUH.
2 Ilpespawenus PaGota ¢ pa3gaToyHbIM
geujecms. Pono MaTepHATOM.
XUMUU 8  JCUBHU
wenosexa. Caymanue  oObsCHEHHH
YUHUTEIS.
CamocrosiTenbHas paboTa
C y4eOHUKOM.
3. Kpamkuii  ouepk | Ciaymanue  OObSICHEHHH
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ucmopuu  paszeumus
Xumuu.

YUHUTEIS.
CamocrositensHast paboTa
C Y4eOHHKOM.
Otbop W  cpaBHeHHE
Marepuala 1o HeCKOJIbKIUM
HCTOYHHUKaM.

4.11CXD J.U. | Cnymianue  oObscHeHHH | JlaTuuk  BBICOKOM
Menoeneesa. 3unaxku | yautens. TeMIIepaTyp BI,
XUMUYECKUX CamocrosarensHas padota | Jatuuk
91eMeHMO8. C YUEOHUKOM. TEMIIEPaTyp BI
Pabota c TaONUIeH | TIaTHHOBBINA
Menneneena.
Pabora ¢ kapToukamu.
S Xumuueckue A
Hau3 GpopMmyi.
Gopmynsi.
Omuocumenvhas Pemienne TEKCTOBBIX
amomuasi U | KOJIMYECTBEHHBIX u
MONEKYIAPHAA Ka4yeCTBEHHBIX 33/a4.
macceni.
Cnymianne  0OBSICHEHUH
YUUTEISL.
PaboTa B mapax.
PaboTa B rpynmnax.
Amombl xumuueckux | 1. Ocnognule PaGota ¢ pa3TATOUHBIM ]_—[aT‘H/IKv
1emenmoe (8u) ceedeHus 0 MATEPHATIOM. BBICOKOHU
CMpoeHuu amomos. TEeMIIepaTyp Bl,
Hzomonbi. Cnymanne  oObsacHenuii | Harauk
VUUTEIIS. TEeMIIepaTyp BI
TJIATHHOBBIN

CamocrositenbHast padboTa
C YYCOHUKOM.

2. Cmpoenue
971eKMPOHHBIX

oboouex  amomos.
Hzmenenue yucaa
91eKmpoHos8 Ha BIY.

Cnymianne  0ObSICHEHUH
YUUTES.
CamocrosarenbHas paboTa
C YUCOHUKOM.
PaGora c
Memnneneesa.
PaGora ¢ kapToukamu.
Pabota B mapax.

Pabora B rpynmnax.

TaOJIULIEN

3. Hounas cease.

Caymanue  oObACHEHHH
YUUTEJIS.

Pemenne nocraBieHHBIX
3az1ad.

Pabora ¢ yueOHUKOM.
Pabora B mapax.
Pabora B rpynmnax.

4. Bszaumooeticmsue
amomo8 I1eMeHmos-
HEMemanios Mexicoy
coboIl.

Cnymanue  oOBsiCHEHUI
YUUTESL.

Pabora C TabIuLen
MeHpeneena.
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Pemenue 3agau.
PaGora B mapax.
Pabota y mockwu.

5. Kosanenmnas
XUMUYECKASL CEA3b.

Pabora ¢ pazmaTodHBIM
MaTepUaJIOM.

Cnymanue  oOBsICHEHUI
YUHUTEIS.
CamocrositensHast padoTa

C Y4eOHUKOM.

6. Memanmuueckasn
XUMUYECKASL CEA3b.

Pabota ¢ pa3gaTouHBIM
MaTepHAIIOM.

Cnymianve  0ObSICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa

C Y4eOHUKOM.

7. Obobwenue u
cucmemamuzayus
3HAHULL .

PaboTa B mapax.
PaGora B rpynnax.
Pemenne 3amau.

IIpoBepka  MOJIyYEHHBIX
3HAHUI.
IToaroroska K

KOHTPOJIBHOU padoTe.

8. Konmponvhas

Pentenue 3aJaHuN

paboma Ne [. KOHTPOJIBHON PabOTHI.
Ilpocmote eewecmea | 1. Ilpocmoie aTYUK  BBICOKOU
p W P Pabota ¢ pa3maTodHBIM /1
(7 u) eeujecmea - TEMIIEPATYP bl,
MaTepHUaIOM.
Memanivl u JlaTuuk
Hememaavl. Ananus CnymaHHe 00BsAcHeHul | TEMICpaATyp bI
KOHMPOJIbHOU VAHUTEIS. IJIATUHOBBIMN -
pabombL. CamocrosTenbHas pabora | U3SMEPCHUC
C YUCOHUKOM. Temneparyp bl
AHanu3 ommooK. [IepeXo10B
Ananuz KOHTPOJIbHOM | JUIOTPOIIHBI X
paboTHI. Mo (uKaLy 1
Pabota Hag ommbOkaMu. CCpBI; HU3MCPCHHUC
Pemenue 3amau. TEMIIEpATyp bI
TIJIaBJICHUS
BEILICCTB.
2. Konuuecmeo
Ananusz popmyi.
seujecmaa.

Pemienne TCKCTOBBIX
KOJIMYCCTBCHHBIX n
Ka4yCCTBCHHLIX 3aaa4.

Cnymanne  oOBsiCHEHUI

YUUTETISL.

3. Pewenue 3a0au .

Amnanusz popmyi.

Pemienne TCKCTOBBIX
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KOJIMYCCTBCHHBIX n
Ka4yCCTBCHHBIX 3aaa4.

Cnymanue  oOBsICHEHUI

YUHTEIIS.

4. Monapnuliii 0ob6vem
2a308.

Ananmms popmyi.

Pemenue TEKCTOBBIX
KOJIMUECTBEHHBIX u
KayeCTBEHHBIX 3a/1ad4.

Cnymianne  0ObSICHEHUH

YUHTEIIS.

5. Pewenue 3a0au.

Ananu3 Gopmyi.

Pemenne TEKCTOBBIX
KOJIMUECTBEHHBIX u
Ka4eCTBEHHBIX 3a7ad.

Cnymianne  0OBSICHEHUH

YUHTEIIS.

6. Obobwenue u

PaboTa B mapax.

cucmemamu3ayusl PaboTa B rpynmax.
3nanui no enase | PenieHne 3amauy.
«lIpocmvie [IpoBepka  MOJTYyYEHHBIX
sewecmaay. 3HaHUH.
IToaroroska K
KOHTPOJIBHOU padoTe.
7. Konmponvnas | Pemienue 3aJaHuN
paboma Ne 2. KOHTPOJIBHOW PaOOTHI.
Coeounenusn 1. Cmenens | Cnymanue  OObsICHEHMI
XUMUYECKUX oxucnenus.  Auanuz | y4uTensl.
31emenmog (15 u). KOHMPObHOU CamocrosTensHas paboTa
pabomul. C YUCOHUKOM.
Pabora C TaOJIHULIEN
Memnneneesa.
PaGora ¢ kapToukamu.
2. Baoicuetiuvue
PaGora ¢ pazmarouHbIM
Kiaccol  OUHAPHBIX
N MaTepUaIoM.
COeOUHeHUl .
Cnymanue  oOBbsiCHEHUI
YUUTES.

CamocTtosiTenbHas padboTa
C Y4eOHHMKOM.

3. Ocnosanusi.

PaGora ¢ pa3naToyHbIM
MaTEPUAJIOM.

Caymanue  oObACHEHHH
YUUTESL.
CamocrositenbHast paboTa

C Y4eOHHMKOM.

Haruuk pH

4.  Obobwenue u

PabGora ¢ pa3naToyHbIM
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cucmemamuzayus
SHAHU.

MaTepUaIoM.
Pemenue 3agau.
3aKperuieHle 3HaHUU 110
TEeME.

5. Kucnomeot.

Cnymanue  oOBsICHEHUI
YUHUTEIS.
CamocrositensHast padoTa
C Y4EOHUKOM.

Otéop U cpaBHEHHUE
Marepuraia 1Mo HECKOJIbKUM

HCTOYHHUKaM.

Hatuuk pH

6. Obobwenue u

Pabota ¢ pa3gaTouHBIM

cucmemamu3ayusl MaTepUaIOM.
SHaHUU. Pemenue 3agau.
3aKperuieHne 3HaHUU 110
TeME.
7. Coau. Cnymianne  o0bscHenudt | latuux pH
YUUTEISL.

CamocrosrenbHas paboTa
C y4eOHUKOM.
Otéop u  cpaBHEHHE
Marepuraia Mo HECKOJbKUM
HCTOYHHUKaM.

8. Obobwenue u
cucmemamuzayus
3HAHUIL.

Pabota ¢ pa3maTodHBIM
MaTepHaIoM.

Penrenue 3agau.
3akpeIvieHHe 3HaHUW 10
TEME.

9. Obobwenue u
cucmemamu3ayust
3HAHUl 00 OCHOBHLIX
Kaaccax

Pabota ¢ pa3maTodHBIM
MaTepHUaIOM.

Penrenue 3agau.
3akpeIviecHUe 3HaHUW 10

Heop2aHu4yecKux TeMe.
sewecms.
10.
PaGora ¢ pa3naToyHbIM
Kpucmannuueckue
MaTepHaIOM.
pewemxu.
Caymanue  0ObsACHEHHH
YUUTEJIS.
CamocrostenbHast paboTa
C y4eOHUKOM.
12. Yucmuie | Cnymane  00bsICHEHUH
gewecmea u cmecu. | y4uTens.

CamocTtosiTenbHas paboTa
C Y4eOHHMKOM.
Otbop M  cpaBHeHHE
MaTrepuaa 1o HeCKOJIbKIM
VICTOYHHKAM.

13.  Maccosas u
obvemuasn ooau
KOMNOHEHMO8

Amnanusz popmyi.

Pemienne TCKCTOBBIX
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cmecu. KOJIMYECTBEHHBIX u
KaueCTBEHHBIX 3a]1a4.
Caymanue  oObACHEHHIHA
YUUTEIIS.
14. Pacuemui, A
Haau3 GOpMYyIL.
ceA3aHHble c
NOHAMUEM «OONSLY. Pemienue TEKCTOBBIX
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX 3a]1a4.
Cnymanue  oObsiCHEHUI
YUUTETIS.
15. Konmponvnas | Pemienue 3aJaHui
paboma Ne 3. KOHTPOJIbHOW PabOTHI.
H3zmenenus, 1. Duszuueckue PaGota ¢ pasIATOMHBIM
npoucxooauwjue c |s6nenus 6 xumuu. MaTePHATIOM.
eewmecmeamu (12 u). | Ananus
KOHMPOIbHOU Cnymianne  0OBSICHEHUH
pabomeoi. YUUTEIIS.
CamocrosTensHas paboTa
C YUeOHUKOM.
2. Xumuueckue | Criynianve  0ObSICHEHUH
peaxkyuu. YUUTES.
CamocrosTensHas paboTa
C YUCOHUKOM.
Or6op ®W  cpaBHEHHE
MaTepuasa o HeCKOJIbKIUM
HCTOYHUKAM.
3. Xumuueckue | Criynianie  0ObsICHEHUH
VPasHeHus. YUUTES.

CamocrositenbHast padboTa
C YUCOHUKOM.
Or6op ®W  cpaBHEHHE
MaTepHala 1o HeCKOJIbKHM
UCTOYHUKAM.

4. Pacuemui no
Ananuz ¢popmyi.

XUMUYECKUM

YPAaBHEeHUAM. Pemenue TEKCTOBBIX
KOJIMYECTBEHHBIX u
KaueCTBEHHEBIX 3a7a4.
Cnymanne  oOBsiCHEHUI
YUUTEIIS.

5. Pacuemuwi no
Amnanus popmyi.

XUMUYECKUM

YPAGHEHUAM. Pemienne TEKCTOBBIX
KOJINUECTBEHHBIX u

Ka4yCCTBCHHLIX 3aaa4.

Cnymanue  oOBbsICHEHUI
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YUHTEIIS.

6. Peaxyuu
Pabora ¢ pazmaTodHBIM
PA310HCEHUS.
MaTepHaIOM.
Cnymianne  0ObSICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa
C Y4eOHUKOM.
7. Peaxyuu
PaGora ¢ pa3maTouHbIM
coeOUuHeHusl.
MaTepHaIIOM.
Cnymianne  0ObSICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa
C Y4eOHUKOM.
8. Peaxyuu | Cnymanue  oObsICHEHUI
3ameujeHusl. YUUTETIS.

CamocrosrenbHas paboTa
C y4eOHUKOM.
Otéop U  cpaBHEHHE
Marcpuraia 1mo HECKOJIbKUM
HCTOYHHUKaM.

9. Peaxyuu obmena.

Cnymianne  0ObSICHEHUH
YUUTETIS.
CamocrosTensHas paboTa
C YUCOHUKOM.

Or6op ®W  cpaBHEHHE
MaTepHala 1mo HeCKOJIbKHM

HNCTOYHHKAaM.

10. Tunwr
XUMUYECKUX peaKyull
Ha npumepe C8OUCME
600b0l.

Pabora ¢ pazmarouHbIM
MaTepUajIoM.

Cnymianne  0ObSICHEHUH
YUUTES.

CamocrostenbHast paboTa
C Y4eOHUKOM.

11. Oboobwenue
3HAHUU no  meme
«H3menenus,
npoucxooswue c
seUeCmeamuy.

Pabota B mapax.

PaGora B rpynmnax.
Pemenune 3amad.
[IpoBepka  MOTy4EHHBIX
3HAHUM.

IToaroroska K
KOHTPOJILHOH paboTe.

12.  KommpoavHas
paboma Ne 4.

Pemenue 3aJIaHUNA
KOHTPOJIBHON pabOTHI.

Ilpocmenmue
onepauuu
eeuecmeamu
(xumuueckuii
npakmukym) (5 u).

1. Ilpakmuueckas

paboma Nel.
Ilpuemevr obpawenus
¢ JnabopamopHbim
obopyoosanuem.

HaOmronenune 3a
JEMOHCTpAIUSIMHU
YUUTESL.

OO0bsicHeHUE
HAOII0MAEMBIX SIBJICHUIA.
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IlocTtanoBka OIIBITOB [UIA
JIEMOHCTpAIUH KJIaccy.
Brinmonnenue
PAaKTUYECKON pabOTHI.

2. Ilpaxmuueckas HaTtuuk
Hab6mronenue 3a

paboma  No2 TEeMIEepaTyphI
JEMOHCTPAIUSIMHU .

Habnwoenue 3a TJIATUHOBBIN

y . YUUTEISL.

2opsueti ceeyoll.
OObsicHeHue
HaO0JII01aeMbIX SIBIICHUM.
IlocTtaHoBKka OIIBITOB JUIA
JIEMOHCTpPAIINH KJIACCY.
Brinonnenue
IPAKTHYECKON pabOTHI.

3. Ilpaxmuueckas JlaTyuk  BBICOKOI
Hab6mronenue 3a

paboma Ne3 . Ananu3 TeMIeparyp BI,
JIEMOHCTPAITUSIMHU

nouewl U 800b. Hatunk
YUUTEISL.

TEeMIIEpPaTyp BI

O6bICcCHECHHE TJIATUHOBBIM -
HaOII0HAEMBIX SIBJIEHHUIA. H3MEpPCHUC

ITocTaHOBKAa ONBITOB IS
JIEMOHCTpAIUH KJIaccy.
Brimonnenne
MPaKTUYECKON PabOTHI.

TEMIIEpaTyp bl B
nporecce
00yueHus
nprueMam
BbIIIAPUBaHU s
BOJIbI U3 00pa3IoB
nouBbl. JlaTunk pH
— pH — usmepenue
BOJIOPOJTHOTO
nokasareJs
BBITSKKU pacTBOpa
MIOYBbI

4. Ilpakxmuueckasn Jlatuuk  BBICOKOI
HaoOronenue 3a

paboma Ne4 TeMnepaTryp bl,
JIEMOHCTpAIUAMU

Tlpusnaxu Jatuuk
YUUTEIIS.

XUMUYECKUX TeMIlepaTyp Bl

peaxkyuti. OO6bICHEHHUE IJIATHHOBBIH,
HaOIIOHAEMBIX SIBIICHUIA. Hatuuk  pH -
IIoctaHoBka omnbITOB JJj1 | HPU3HAKH PCAKIIUM
JIEMOHCTpaUHU KJaccy. no H3MCHCHHIO
Brinonnenune cpempl  (peaxuus
PaKTUYECKON pabOTHI. HelTpanu3an 1i)

5. Ilpakxmuueckas DIEKTPOHHBI e
HaGmronenue 3a

paboma No5. BECHI, Habop
JEMOHCTpAIUsIMU

IIpucomosnenue R— nabopatopuu ' MA

pacmeopa caxapa u '

paciem €20 | OOBsICHEHHE

Mmaccosoi  donu € HaO0IIOMAEMBIX SIBIIEHUIA.

pacmeope. IlocTaHoBKka OIBITOB UIA

JIEMOHCTpPALMK KJIacCy.
Brimosnenune
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NPAaKTUYECKON pabOTHI.

Pacmeopenue.

Pacmeopuvi. Peaxyuu
oomena.

UOHHO020
OKucnumenvno-

eoccmarHoeumesibHble

peaxyuu(l1 u)

1. Pacmeopenue.
Pacmeopumocms
seujecms 6 sooe.

Pabora ¢ pazmaTodHBIM
MaTepUaJIOM.

Cnymianne  0ObSICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa

C Y4eOHUKOM.

2. DJIC. OcHosnovle
nonodcernuss TOI

PaGora ¢ pazgaTodHbIM
MaTepHaIIOM.

Cnymianne  0ObSICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa

C Y4eOHUKOM.

3. Honnvie
VPABHEHUSI.

Ananuz Gopmyi.

Pemenue TEKCTOBBIX
KOJIMUECTBEHHBIX "
Ka4eCTBEHHBIX 3a7ad.

Cnymianne  0OBSICHEHUH

YUHTEIIS.

4..  Kucnomwi, ux
Kiaccuguxayus — u
ceoticmaa.

Pabota ¢ pa3maTodHBIM
MaTepUAJIOM.

Cnymianne  0OBSICHEHUH
YUUTETIS.
CamocrositenbHast padboTa

C YYCOHUKOM.

5. Ocnosanus, ux
Kiaccuguxayus — u
ceoticmaa.

Pabota ¢ pa3maTodHbIM
MaTepUajIoM.

Cnymianne  0ObSICHEHUH
YUUTES.

CamocrositenbHast paboTa
C Y4eOHUKOM.

6. Oxcuowl, ux
Kiaccuguxayus — u
ceoticmaa.

Cnymanue  oOBSICHEHUIA
YUIUTEJIS.
CamocTrosiTenbHas paboTa
C y4eOHUKOM.

Otbop M  cpaBHeHHE
Marepuaa 1o HeCKOJIbKHM

NCTOYHHUKAM.

7. Conu, ux
Kiaccuguxayus — u
ceoticmaa.

Cnymanue  oOBSICHEHUIA
YUHUTEIS.
CamocTosiTenbpHas padboTa
C Y4eOHHUKOM.

Otbop W  cpaBHeHHE
Marepuaa 1o HeCKOJIbKIM

NCTOYHHUKAM.

JlaTyuKk  BBICOKOM
TeMueparyp B,
Jlatuuk

TeMneparyp Bl

IJIATUHOBBIM — MO
TOPEHUIO CKa3aHO
Bbie, Jlatunk pH
— NpU U3YyYEHHUH
KHCIIOT u
OCHOBaHUH (cpena
pacTBopa).
Jatuuk
UIEKTPOIIPOB
OJHOCTH -
U3y4eHHUe
IIPOBOJIUMOC  TH
pacTBOpOB
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8. T'enemuueckas
CB53b MedHcoy
KAaccamu 8euecms.

Pabora ¢ pazmaTodHBIM
MaTepUaIOM.

Cnymanue  oOBsICHEHUI
YUUTETIS.
CamocrosrenbHas paboTa

C YUCOHUKOM.

9. Oxucaumenvro-
80CCIMAHOBUMENbHbBIE
peaxyuu.

Cnymianue  0ObsICHEHUH
YUUTETIS.
CamocrosrenbHas paboTa
C y4eOHUKOM.

Otéop u  cpaBHEHHE
Marcpuraia 1Mo HECKOJIbKUM

HCTOYHHUKaM.

10. Obobwenue u

Pabota B mapax.

cucmemamusayus Pabota B rpynmnax.
3Hanuil no meme « | Pemenue 3amady.
Pacmesopenue. [IpoBepka  MOIMy4eHHBIX
Pacmeopul. Peaxyuu | 3HaHU.
UOHHO20 obmena. | IlogrotoBka K
OBP». KOHTPOJIBHOU padoTe.
11. Konmponvnas | Pemienue 3aJaHui
paboma Ne 5 KOHTPOJIbHON pabOTHI.
Ceoiicmea 1. Ilpakmuueckas
P HaoOmronenue 3a
IJ1IEKMPOIUN 08 paboma Ne 6.
9 JIEMOHCTpPAIUSIMU
(Xumuueckui Honnvie peakyuu. R —
npakmuxym) (4 u) ’
O0bsacHenne
HaOIIOHAEMBIX SIBIICHHUIA.
ITocraHoBKa OIBITOB I
JIEMOHCTpAIUH KJIaccy.
BrmosnHeHue
MIPaKTUYECKON PabOTHI.
2. IIlpakmuueckas aTYUK
P HaOironenue 3a A
paboma Ne 7. TeMIepaTypbl
JEMOHCTPAIUSIMU .
Yenosus IJIAaTUHOBBIN
YUUTES.
Nnpomexanus
XuUmMuueckKux peakuuﬁ O6’BHCH6HI/IC

Medicdy pacmeopamu
INEKMPOAUMO8 00
KOHya.

HaOJIIOJaeMBIX SIBIEHUM.
IlocTaHOBKa OMNBITOB JIJIS
JIEMOHCTpALMU KJIacCy.
Brimonnenue
MPAKTHYECKON pabOTHI.

3. Ilpakmuueckas
paboma No 8.
Ceoticmea  kuciom,
OKCUO08, OCHOBAHULL
u conetl.

HaOmronenune 3a
JEMOHCTpAIUSIMHU
YUUTES.

OObscHeHue
HaOII01a€MBIX SIBIEHUMH.
ITocTaHOBKA ONBITOB ISk
JICMOHCTpAIIMU KJIaccy.

Haruuk pH
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Brinonnenue
NPAaKTUYECKON pabOTHI.

4. Ilpaxmuueckasn
paboma No 9.
Pewenue
9KCNEPUMEHMATILHBIX
3a0au.

Habmronenune 3a
JEMOHCTPAIUSIMHU
YUUTEIIS.

OO0bsaAcHenne
HAOJIIOJJaCMBIX SIBJICHUM.
IlocTanoBka OIIBITOB JUIA
JIEMOHCTpAIUH KJIaccy.
Brmonnenne
PAKTHYECKON pabOTHI.

3axnrouenue (4 u)

1.0606wenue u
cucmemamuzayus
SHAHU NO Y4eOHUKY
xumuu 3a 8 knacc.

Pabota B mapax.
Pabota B rpynmnax.
Pemenue 3agau.

IIpoBepka  MOJIyYEHHBIX
3HAHUM.
ITonroroska K

KOHTPOJIbHOHN padoTe.

2.0600wenue u
cucmemamusayus
SHAHUU NO Y4eOHUK)
xumuu 3a 8 Kracc.

PaboTa B mapax.
PaboTa B rpynmax.
Pemenne 3amau.

IIpoBepka  MOJTYyYEHHBIX
3HAHUM.
IToaroroska K

KOHTPOJIBHOU padoTe.

3. Hmozcosasn
KOHMPONbHAS
paboma no xumuu 3a
8 xknacc.

Pentenue 3aJaHuN
KOHTPOJIBHON PabOTHI.

4. Ananus
KOHMPOJIbHOU
pabomul.  Paboma

Hao owubKamu.

Ananu3 omuooK.

Ananus KOHTPOJILHOU
paboTHI.

Pabora Hax ommOkamu.
Penrenue 3agau.
Cnymanue  oObsicCHEHUI
YUUTESL.

9 KJIACC (68 YACOB)

Hazeanue
pazoena,
Koniuuecmeo
uacoe

Tema ypoka.

Ocnoennie éuonl
oesamenbHocCmu
ooyuarowguxcsa

Hcnonvzosanue
0bopyoosanus
uenmpa
«Touka
Pocma»
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Oowan 1. Xapaxmepucmuxa | Cnymanue 00BsICHEHUI
XAPAKmMepucmuKa | XumMuiecko2o YUUTEISL.
XUMUYECKUX anemMeHma Ha | CamocTosiTenpHas paboTa ¢
nemenmos (4 u). | ocnosanuu €20 | yaeOHUKOM.
NON0MHCEeHUs 6 | Pabora c Tabnumei
Ilepuoouueckoii Menpeneena.
cucmeme /. U. | PaboTa ¢ KapTOYKaMHU.
Menoeneesa.
2. Xapaxmepucmuka | Cinymianue 00BSICHEHUI
XUMUYECKO20 YUUTEISL.
anemMeHma na | CamocTosiTenpHas paboTa ¢
OCHOBAHUU €20 | y4eOHUKOM.
NON0JCeHUs 6 | Pabora c Tabnuiei
Ilepuoouueckoti Meunneneena.
cucmeme /1. U. | PaboTta ¢ KapTOUKaMHU.
Menoeneesa.
3. Xapaxmepucmuka | Cinymianue 00BsSICHEHUI
XUMUYECKO20 YUUTEISL.
anemeHma no | CamocTosTenpHas paboTa ¢
KUCTIOMHO-OCHOBHbIM | YIEOHUKOM.
cB8OUCMEaM Pabora c TabIuLEen
obpazyemvlx um | MeHpneneesa.
COeOUHeHUll. Pabota ¢ kapToukamu.
4. Ilepuoouuecxuii | Cymanue 00BSICHECHUI
3aKOH U | yauTens.
Ilepuoouuecxas CamocrosTensHas padoTa ¢
cucmema XUMU4eckux | yd4eOHUKOM.
anemenmos /.  HU. | Pabota C TaOIUIIEN
Menoeneesa. MeHnneneeBa.
Pabota ¢ kapToukamu.
Memannwvt (13 4) | 1. Ionoorcenue | Cnymianue 00BSICHCHUI
Memannos 8 | yuurens.
Ilepuoouueckoii CamocrosrTensHas padoTa ¢
cucmeme Y4EOHUKOM.
J.U Menoeneesa u | Pabora C TaOJIULIEN
cmpoeHue ux amomos. | Menneneesa.

PaGora ¢ kapToukamu.

2. Xumuueckue
CEOUCMEA MEMALILOS.

PaGora ¢ pa3garouHsM
MaTepHaIOM.

Caymanue 00BsiICHEeHUI
YUUTEJIS.

CamocrosTenbHas paboTa ¢
y4EOHUKOM.

JlaTunk
TEeMIIepaTypbl
IJIATUHOBBIN

3. Ionyuenue
memannos. Kopposus
Memannos.

Cnymanue  oObSCHEHHI
YUHUTEIS.
CamocTosTenbHas paboTa ¢
y4EOHUKOM.

OT16op U CpaBHEHHE
Marepuasa 1mo HECKOJIbKUM

NCTOYHHUKAM.
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4. U]enounsie | Cnymanue 00BsICHEHUI Jaruuk
Memannol. YUUTEJIS. TEeMIIePaTyphl
CamMocrosTenpHast paboTa ¢ | MIaTHHOBBIN
y4EOHUKOM.
Ot60p u CpaBHCHHUE
MaTepuaia Mo HECKOJIbKUM
HUCTOYHUKAM.
5. Il]enounvie | Pemenue 3aaau.
Memannol. Pabora no xaproukam.

Pemenue XUMUYECKUX
YpaBHEHUM.
6. bepunnui, maznuu u
PaGora ¢ pazgaTouHbIM
wenoyHozemenvhvle
MaTepUajIoM.
Memannol.
Crnymianue 00BSICHEHUI
YAUTETIA.
CamocrostensHas paboTa ¢
y4EeOHUKOM.

7. Bepunnuu, maenuii u

Pemenue 3amau.

wenouHo3emelbHble PaboTa mo kapToukam.
MemaJiiol. Pemenne XUMHYECKIX
YpaBHEHUM.
8. Anromunuil.
PaGota ¢ pa3maroyHbIM
MaTepHaIOM.
Crnymranue 00BSICHEHUI
YUUTEJIA.
CamocrostensHas padoTa ¢
y4eOHUKOM.

9. Anromunuii.

Penrenue 3agau.

PaboTa o kaproukam.
Pemrenne XUMHYECKUX
YpaBHEHUH.

10. Keneso.

Cnymanue 00BsCHEHUIT
YUUTEJIS.

CamocrostenbHas paboTa ¢
YU4EeOHUKOM.

OO0mbsicHeHne

HaOIIOHAEMBIX SIBIIEHUIA.

11.  3akpennenue u
cucmemamu3zayus
SHaHUU ~ no  2naee
nepeoii «Memannoly.

Pabora B mapax.
Pabora B rpynmnax.
Pewenne 3anau.

IIpoBepka MTOJTYYEHHBIX
3HaHUM.
ITonroroBka K

KOHTPOJILHOH paboTe.
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12. Konmponvnas | Pemenue 3a/1aHUI
paboma MNel | KOHTPOJIbHOM PabOTHI.
«Memannoy.
13. Ananuz | Ananus omuoOOK.
KOHMPOIbHOU Amnanus KOHTPOJIbHOU
pabombi. paboTHI.
Pabota Hag ommbOkamu.
Pewenne 3anau.
Cnymanue 00BsiCHEHUI
YUUTEIISL.
Ceoiicmea Ilpakxmuueckas Ha6monenne 12 )i[aTtH/IK
Memannos u ux paboma Nol. NICMOHCTPAIAAMH YIHTCIIA. BBICOKOM
CcoeOuHeHul Ocywecmenenue TEeMIIEPaTyp BI,
(Xumuueckuit Yenouku  XuMu4eckux | QOpscHEHUE JlaTuuk TeMrepatyp
npakmukym)(3 u). | npespawjenuii. HaOJI0IaEMBIX SIBJICHHIA. bl TUIATUHOBBIA —
IloctaHoBka omNBITOB I | USMCPCHUC
JIEMOHCTpAIU KJIacCy. TEMIIEpaTyp bl
Brmmonnenne nepexoa0B
MPaKTUYECKON PabOTHI. AJUIOTPOIIHBI S
Mo U UKaII u
Cephl;  HW3MEpPCHHE
TEeMITEpPaTyp BI
TUTaBJICHUS
BEIIECTB.
Hpaxmuveckas HabGmronenue 3a
paboma Ne2. JEMOHCTPAIUSMH YUUTEIS.
Ilonyuenue u

ceoncmea coeouHeHul
Mema’os.

OObsacHeHHE
HaOJIFOTaeMBIX ABJICHUH.
ITocTaHOBKA ONBITOB IJIS
JIEMOHCTpAIUH KJIaccy.
Brimonnenue
MIPaKTUYECKON PabOTHI.

Ilpakxmuueckasn
paboma No3.
Oxcnepumenmanvhvie
3a0a4u no
PACNO3HABAHUIO u

NOJIYYeHUIO eeuiecmse.

HaoOmronenue 3a
JEMOHCTPAIMSIMHA YIUTEIISL.

OObscHeHUE
HaOJIIOJaEMBIX SIBIEHUM.
IlocTtaHOBKa OMNBITOB JIA
JIEMOHCTpAIUK KJaccy.
Brimonnenue
MPAKTHYECKON pabOTHI.
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Hememannet (26 | 1. Hememannwi: | Cnymanue 00BsICHEHUI Hatunk
y) amomvl U npocmvie | yUUTENsl. BBICOKO
sewecmea. Kucnopoo, | CamocrosiTenpHas paboTa ¢ | TeMreparyp BI,
030H, 8030)X. y4EOHUKOM. Jatuyuk Temmeparyp
OTt6op U CpaBHEHHE | bl IUIATHHOBBIA —
MaTepuasa 1o HECKOJbKUM | U3MEPEHUE
UCTOYHUKAM. TEeMIepaTyp BI
[IEPEX0JI0B
AJNIOTPOIIHBI X
MoAUpUKAIU 71
Cepbl;  M3MEpEHHue
TEeMIepaTyp BI
IUTaBJICHUS
BELIECTB.
2. Hememannwi. | Pemienue 3anad.
Xumuueckue ceoticmea | Pabota 1o kaprouxkam.
HeMemaios. Pemenue XUMHYECKUX
YpaBHEHUM.
3. Xumuyeckue P
aboTa ¢ pa3IaTOYHBIM
JeMeHmMbl 8 KIemKax MATePHAIIOM.
HCUBLIX OP2AHUIMOB.
Cnymranue 00BsCHEHUIT
YUUTETIS.
CamocrosTensHas padoTa ¢
y4eOHUKOM.

4. Booopoo.

Penrenue 3agau.

PaGoTa mo kaproukam.
Pemenne XUMHYECKUX
YpaBHEHUH.

5. I'anocenwl.

Crnymranue 0OBSICHECHUI
YUUTEJIS.

CamocrosiTenpHas paboTa ¢
y4eOHUKOM.

OO0bsacHenue

HaOIIOHAEMBIX SIBIIEHHUIA.

6. Coeounenus | Pemenne 3amau.

2a102€HO8. Pabora no kapToukam.
Pemenne XUMUYECKUX
YpaBHEHUH.

7. Ilonyuenue | Cnymanue 00BsiICHEeHUI

2a102€HO8. YUUTEJIS.

Buonoeuueckoe CamocrosTenbHas paboTa ¢

3HaueHue u | y4eOHUKOM.

npumenenue 2anozernog | OTdOp U CpaBHEHHE

U UX COCOUHEHUII.

Marepurajia Mo HECKOJIbKUM
NCTOYHHUKAM.
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8. Kucaopoo. PaGora ¢ pa3maTouyHbIM Iv[aTth
MaTepUaIoM. BbICOKOH
TEeMIIEpaTyp BI,
Crnymianue 00bsicHeHnii | aTduk TeMieparyp
VUHTEIIS. bl TUTATUHOBBIA —
CamocrosrenbHas padota ¢ | U3SMCPCHUC
y4eOHUKOM. TeMIICpaTyp bl
epexo/10B
AJUTOTPOTTHBI X
MoAUpUKAIU 71
Cephl;  HW3MEpPCHHUE
TEMIIEPaTyp BI
TUTaBJICHUS
BEIIECTB.
9. Konmponvnas | Pemienue 3aJaHui
paboma Ne2 KOHTPOJIBHON PabOTHI.
10. Cepa. Ciymanue 00BSICHEHUI Jatuuk
YUUTEIIS. BBICOKOM
CaMocTrosTenpHas paboTa ¢ | TeMIeparyp BI,
Y4EOHUKOM. JaTuuk Temneparyp
OObsicHeHne bl TUIATUHOBBIA —
HAOJTIOTAaCMBIX SIBJICHHM. U3MepeHue
TeMIeparyp Bl
MepexoI0B
AJUTOTPOTIHBI X
Mo U UKaII "
Cepbl;  HM3MEpEeHue
TeMIeparyp Bl
TUTaBJICHUS
BEIIECCTB.
11. Coeounenus cepwi. | Cnymanue 00BsSICHEHUI
YUUTES.
CamocrosrenbHas paboTa ¢
y4eOHUKOM.
Ot60p u CpaBHEHHUE
MaTepuaia 1Mo HECKOJIbKUM
HCTOUYHUKAM.
12. Cepnas kucnoma. | Cnymanue 00BsCHEHUIT Hatuuk pH
YUUTEIS.
CamocrosrensHas paboTa ¢
y4EOHUKOM.
OOnbsicHeHne

HaOIIOMAEMBIX SIBIICHUIA.

13. Azom.

Pemienue 3amauy.

PaGota mo xaproukam.
Pemienne XHUMHYECKHX
YpaBHEHUM.
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14. Ammuarx. Crnymianue 00BsICHEHUI Hatuuk pH
YUUTEISL.
CamocrostenpHasi paboTa ¢
y4EOHUKOM.
OObsicHeHue
Ha0JII01A€MBIX SIBJIICHUM.
15. Conu ammonus. Crnymianue 00BsICHEHUI
YUUTEISL.
CamocrosrensHas padboTa C
Y4EOHUKOM.
OObsicHeHue
HaOJIFOTAaeMBIX SBJICHUH.
16. Kucnopoonwie | Cnymanue 00BSICHEHUI
COeOUuHeHUs1 a3oma. YUUTETIS.
CamocrostensHas padoTa ¢
Y4EOHUKOM.
Ot60p u CpaBHEHHE
MaTepraga 1Mo HEeCKOJIbKAM
HUCTOYHUKAM.
17. Pocgop u  ezo Paborta ¢ pa3maTouHBIM Harauk
COeOUHeHUsL. TEeMITepaTypbl
MaTepUaJIOM. .
TUTATHHOBBIH
Ciymanue 00BSICHEHUI
YUUTEJIS.
CamocrosTensHas padoTa ¢
y4eOHUKOM.

18. Docghop u eco

Penrenue 3agau.

COCOUHEHUSL. PaGoTa mo kaproukam.
Pemenne XUMUYECKUX
YpaBHEHUH.

19. Yenepoo. Crnymianue 0OBSICHECHUI
YUUTES.
CamocrosrenbpHas paboTa ¢
y4eOHUKOM.
OO0bsacHenue
HAOII0JaeMbIX SIBJICHHI.

20. Kucnopoouwvie | Pemenue 3anau.

coeduneHnus yanepooa. | Pabora mo kapToukam.
Pemenue XUMHYECKUX
YpaBHEHUH.

21. Kpemnuii u eco | Cnymanue 00BsiICHEeHUI

coeOuHeHuUsl. YUUTEIS.
CamocrosTenbHas paboTa ¢
y4EOHUKOM.
OOnbsicHeHne
HaOII0JaeMbIX SIBJICHHIA.

22. Cunuxamnuas | Cnymanue 00BsiICHEeHUI

NPOMBIUULEHHOCTb. YUUTEJIS.

CamocrositenbHas paboTa ¢
y4EOHUKOM.

OTt6op U CpaBHEHHE
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Marepurajia 10 HECKOJIbKUM
HCTOYHHUKAM.

23. Obodowarowuri | Pabora B mapax.
VPOK no meme | Pabora B rpymmax.
«Hememannwvi». Pemenue 3apau.
[IpoBepka IIOJIYYE€HHBIX
3HAHUM.
IToaroToBka K
KOHTPOJIbHOHU padoTe.
24. Obodowarowuri | Pabora B mapax.
VPOK no meme | Pabota B rpymnmnax.
«Hememannwvi». Pemenue 3agau.
[IpoBepka MIOJTY4EHHBIX
3HAHMUI.
ITonaroToBka K
KOHTPOJIbHOM padoTe.
25. Konmponvnasn Pemenne  3aganuii
paboma Ne 3. KOHTPOJIBHON PabOTHI.
26. Ananuz | AHamu3 ommooK.
KOHMPOIbHOU AnHanu3 KOHTPOJILHOU
pabombi. paboTHL.
PabGora Hax ommOKkamu.
Penrenue 3agau.
Crnymranue 00BSICHECHUI
YAUTETIA.
Ceoiicmea Ilpakmuueckas Ha6monenue 32
Hememafmove u ux | paboma Nod., JICMOHCTPAIIHAMH YUHTEIIA.
coeounenuil (3 u). | IxcnepumenmainbvHovle
3a0auu  no  meme | OGpICHEHHE
«llooepynna HaAOJI0JaeMbIX SIBJICHHM.
KUCiopooay. [locTaHOBKAa ONBITOB JIA
JIEMOHCTpAIUH KJIaccy.
Beinosinenue
MIPaKTUYECKON PabOTHI.
Hpaxmuueckas Hab6mronenue 3a
paboma Ne3. JEMOHCTPAIMSIMH YUUTEIS.
Oxcnepumenmanvhvie
3a0auu  no  meme | OOpSICHEHHE

«llooecpynnvl asoma u
yenepooay.

HaOJIIOJaeMBIX SIBIEHUM.
IlocTtaHOBKa OMNBITOB JIA
JIEMOHCTpPALMK KJIacCy.
Brimonnenue
MPAKTHYECKON pabOTHI.

Ilpaxmuueckasn
paboma Noé6.
Ionyuenue, cobupanue
u pacnosnasanue
2a308.

HaGmronenune 3a
JEMOHCTPAIUSMH YUUTEIS.

OObscHEHUE
HaOJIIOJAaEMBIX SIBIEHUM.
IlocTaHOBKa ONBITOB JIA
JIEMOHCTpAIUH KJaccy.
Brimonnenue

DNEeKTPOHH
Bl € Bechl, Habop
nabopatopuu ' MA
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PaKTUYECKON pabOTHI.

Opzanuueckue
séewecmea (13 u)

1. Ilpeomem
OpP2aHUYECKOU XUMUU.

Crnymianue 00BsICHEHUI
YUYHUTEIS.

CamocrosrenpHas paboTa ¢
Y4EOHUKOM.

Ot60p U CpaBHEHUE

Marepurajia 1o HECKOJIbKUM
HCTOYHHUKaM.

2. IIpeoenvuvie | Cnymanue 00BsICHEHUI
Y271e8000p00bL. YUUTETIS.
CocraBiieHHEe XUMHYECKHX
dbopmyit.
PaboTa B mapax.
Pabota y nockwu.
3. Henpeoenvnvie | Cnymanue 00BSICHEHUI
Y271e8000p00bL. YUUTETIS.
CocTaBiieHHE XUMHYECKUX
dbopmyi.
PaboTa B mapax.
Pabota y nockwu.
4. Cnupmui. Ciymanue 00BSICHEHUI Hatuuk pH
YUUTEISL.
CamocrosTensHas padoTa ¢
y4eOHUKOM.
Ot60p " CpaBHEHHE
MaTepuaia Mo HECKOJbKUM
HCTOYHUKAM.
5. Ilpeoenvuvie | Cnymanue 00BSICHEHUI Hatauk pH
0OHOOCHOBHblE YUUTES.
Kapbonogvle kuciomsl. | CocTaBIeHHE XUMUYECKUX
dbopmyit.

PaboTa B mapax.
PaboTa y nockwu.

6. Cnooicrvle 3¢hupul.
Kupeol.

Crnymianue 0OBSICHECHUI
YUUTEJIS.
CocraBieHne XUMUYECKHX
dbopmyi.

Pabota B mapax.
Pabora y nocku.

7. Amunokuciomsl u
oenku.

PabGora ¢ pa3garouHbM
MaTEPUAJIOM.

Cnymanue 00OBsiICHEeHUI
YUUTETIS.

CamocrosTenbHas paboTa ¢
y4EOHUKOM.

8. Amunoxkuciomer u
benxu.

Cnymanue 00OBsiICHEHU I
YUUTESL.

CocraBiieHHE XUMHUYECKHX
dopmyi.
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PaGora B mapax.
Pabota y mockwu.

9. Vanesoowl.

Crnymianue 00BsICHEHUI
YUUTEISL.
CocraBiieHHEe XUMHYECKHX
dbopmyi.

PaboTa B mapax.
Pabota y nocku.

10. Ionumepeol.

Crnymianue 00BsICHEHUI
YUUTEISL.
CocraBiieHHEe XUMHYECKHX
dbopmyit.

Pabota B mapax.
Pabota y nmocku.

11. Oboowarowuri | Pabota B mapax.
YpOK no meme | Pabota B rpymnmax.
«Opeanuueckue Pemenne 3anau.
sewecmeay. [IpoBepka MTOJTy4EHHBIX
3HAHUM.
IToaroToBka K
KOHTPOJIbHOHN padoTe.
12. Konmponvnas | Pemienue 3aJaHui
paboma Ne4. KOHTPOJIbHON pabOTHI.
13. Ananuz | AHanu3 omunooK.
KOHMPOJIbHOU AHnanus KOHTPOJIbHOU
pabomul. paboTHL.
Pabora Hax ommOKamu.
Penrenue 3agau.
Crnymranue 0OBSICHECHUI
YUUTEIS.
3akpennenue (6u) | 1. Ilepuoouueckuii | Pabota B mapax.
3aKOH u | Pabota B rpynnax.
Ilepuoouuecxas Penrenue 3apgau.
cucmema xumuveckux | [IpoBepka MOJTyYEHHBIX
2/IeMeHmOo8 JI.U. | 3HaHwuil.
Menoeneesa. IToaroroBka K
2. Cmpoenue | KOHTPOJIBHOI paboTe.
sewecmaa.
3. Xumuueckue
peaxyuu.

4. Knaccor xumuueckux
COeOuHeHull 6 ceeme

T9J1

5. Hmoeosas Pentenne 3amaHuii
KOHMPONbHASL paboma. | KOHTPOJIBHON PabOTHI.
6.Ananus Ananu3 omuooK.
KOHMPOLHOU Amnanus KOHTPOJIbHON
pabomul. paboTHI.

PaGora Hax ommOkamu.
Pemenue 3amau.
Crnymanue 00BsICHEHUH
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