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IosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu it 8-9 kgaccoB pa3paboTaHa Ha OCHOBE (eIepaIbHOTO
rocyJapcTBeHHOTO oOpa3zoBarenbHoro crangapra OOO, nmpuMepHOW MPOrpaMMbl MO XMMUH, a
TaK e Ha OCHOBE aBTOPCKOH yuebHo# nporpammer O.C. ['abpuensHa.

Ha ©0asze mentpa «Touka pocTta» obecrednBaeTcsi peanu3anusi 00pa30oBaTeIbHBIX
[IPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HampaBieHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpEOOBAaHMSAMH 3aKOHOJATEIbCTBA B cdepe 00pa3oBaHUI U C Y4ETOM
pexoMeHaanuil PenepanibHOro omneparopa yuyeOHoro mpeamera «Xumus» . OOpazoBaTenbHast
IIporpaMMa I03BOJISIET UHTETPUPOBATh PEaIU3yeMble IOJXO0/Ibl, CTPYKTYPY U COAEpkKaHUE HpU
opraHuzanuu oOydeHHst XUMHU B 8—9 Kilaccax, BBICTPOEHHOM Ha 0a3e Jr000ro U3 JOCTYIHBIX

yuebHo-mMeTonuueckux komiuiekcoB (YMK) . Hcmonb3oBanue 000pynoBaHHS «Touka
pocta» npu peanuzanuu faHHoi OIl mo3BossieT co3aTh YCIOBUS:

. JUISL pACIIUPEHUS COICPKAaHUS IIKOJIFHOTO XUMUYECKOTO 00pa3oBaHus;

. JUIS TIOBBIIIEHUS TO3HABAaTENbHOW AKTUBHOCTU OOYYalOIIUXCS B €CTECTBEHHO-
HAy4YHOU 00JIaCTH;

. Ul pa3BUTUS JIMYHOCTH peOEHKa B Ipouecce OOy4YeHHMs XHMHH, €ro

CIIOCOOHOCTEH, (OPMUPOBAHUS W YIOBICTBOPCHHUS COIUAIBHO 3HAYUMBIX HWHTEPECOB U
MoTpeOHOCTEH;

. JUISE paboOTBl ¢ OAAPEHHBIMH IIKOJHbHUKAMHU, OpPTraHU3allMd WX pPa3BUTUSA B
pa3M4YHbIX 001aCTAX 00Pa30BaATEILHOM, TBOPUECKOH NEATSILHOCTH .

OO0mas xapakrepucTuka y4eOHoro npeamera « XuMush»

XUMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK paclpoCTpaHWIIa CBOE BIUSHHE Ha
BCE OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAHMSA, 3ajajla HOBOE BHUICHHWE MHpa, CcTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJbTYphl, HEOOXOAUMBIM YCIOBHEM KM3HM 00IIeCTBa:
3HaHWE XUMHH CIY)XUT OCHOBOW i (OPMHUPOBAHUS MHUPOBO33PEHHUSI UEJIOBEKa, €ro
NPEACTaBICHUH O MaTepUATLHOM €AMHCTBE MHUPa; BXKHYIO POJIb UTPAIOT (opMUpyeMble XUMHUEH
MPEJCTaBICHUS O B3aUMOIIPEBPAIICHUSAX JHEPTUUM W 00 OHBOJIIOIUH BEIIECTB B MPHUPO/IE;
COBpPEMCHHAsi XMMHS HalpaBlieHa Ha pelIeHHE TII00ANbHBIX MPOOJIEM yCTOWYHMBOTO PAa3BHTHS
YEJIOBEUECTBA — CBHIPbEBOM, JIHEPreTUUYECKOM, MUINEBOW W HSKOJOTMUECKOW O€30MacHOCTH,
pobeM 3/1paBooXpaHeHus. B yclnoBusx Bo3pacTaroliero 3Hau€HUs: XMMHUU B KU3HU 0OIIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHUYECKOro 00pa3zoBaHMs. B TlaHe conuanu3anuyd OHO
SIBJSIETCSL OJHUM M3 YCJOBUH (POPMHUPOBAHUS WHTEIUICKTa JHYHOCTH M TapMOHHYHOTO €6
pa3BuTHs. COBpEMEHHOMY YEIIOBEKY XMMHUYECKHE 3HAHUS HEOOXOAMMBI JJISi TPHOOpETeHUS
OOIIEKYJIbTYPHOTO YPOBHS, MO3BOJISIIOIIEI0 YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO
Y4acTBOBAaTh B MHOTOOOpPA3HOHM JKM3HU OOIIECTBa, ISl OCO3HAHUS BAKHOCTH Pa3yMHOTO
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U 37I0POBBIO IPYTUX, K OKpYXarolleil NpupoaHoil cpene, A
TPaMOTHOTO MTOBEIEHUS TIPU UCIIOJIH30BAHNHU PA3TUYHBIX MAaTEPHATIOB 1 XUMUYECKUX BEIIECTB B
MOBCEHEBHOHN KM3HM XHMMHUYECKOe 0O0pa3oBaHHE B OCHOBHOW IIKOJIE SBISETCS 0a30BBIM IO
OTHOIICHHUIO K CHCTeMe OOMIero XMMHYEeCKoro oOpa3oBaHUs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peaJn3yeT NpHUCylre OOIIeMy XHUMHYECKOMY OOpa30BaHUIO KIIOUEBbIE
[IEHHOCTH, KOTOpBIE OTPAKAIOT TOCYIApCTBEHHBIE, OOMIECTBEHHBIE W WHAWBHIyaIbHbIC
NOTPeOHOCTH. DTUM OINpeNeNsIeTcss CYIIHOCTh OOLIel cTpaTeruu oOyueHHs, BOCIUTAHUSA H
pasBUTHS O0YUarOIIUXCS CPEACTBAMU Y4eOHOro mpeaMera «Xumus». M3ydenue mpeamera: 1)
CIOCOOCTBYET (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOM KapTHUHBI MHpPA, TOCTHIKEHUIO O0IIeH u
(YHKIIMOHATLHONH TPaMOTHOCTH, JTa€T BO3MOXKHOCTH IS CAMOPA3BHUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ B (DOPMUPOBAHHE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH IMOJAPOCTKOB, HABBHIKOB HX
CaMOCTOSITEITLHOW YUEOHOH esATEIIbHOCTH, SKCIIEPUMEHTATLHBIX M HCCIIEIOBATEIILCKAX YMEHHIA,
HEOOXOJMMBIX KaK B TOBCCJHEBHOW )KM3HHU, TaK U B NMPO(ECCHOHATBHOU ACATEIBHOCTH; 3)



3HAaKOMUT CO CIEU(PHUKON HAyYHOTO MBIIIJICHUS, 3aK/IaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIs/1a HA
€IWHCTBO TPHUPOABI M YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TanoM B (HOPMUPOBAHHUU
€CTECTBCHHO-HAYYHOH  IPaMOTHOCTH  HOAPOCTKOB;, 4)  crocoOCTByeT  (HOPMUPOBAHHIO
LIEHHOCTHOTO OTHOUIEHMsI K €CTECTBEHHO-HAY4YHbIM 3HaHMSIM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOrHYecKoe 00pa30BaHHUE MOIPOCTKOB

Ha3Banubsie HampaBieHHss B OOy4eHMHM XUMHHM OOECHEUMBAIOTCS  CIEHU(PUKON
COJIEp)KaHusl IpPEIMETa, KOTOPBIM SBISIETCA IENaroru4eckKd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOi1 HAyKH XMMHU Ha ONpeAenEHHOM dTamne e pa3BuTha. Kypc XMMHHM OCHOBHOM IIKOJIBI
OPUEHTUPOBAH Ha OCBOECHHE OOYy4arOIIMMHUCS OCHOB HEOPraHMYECKOW XUMHMM M HEKOTOPBIX
MOHATUH U CBeJCHUN 00 OTIENBHBIX 00bEKTaxX opraHnyeckoi XxuMuu. CTpyKTypa CoJepKaHUs
npeamera cOpMUpOBaHA HAa OCHOBE CHUCTEMHOro Mmojaxoja K ero usydenuto. CopepkaHue
CKJIa/IbIBAETCSl U3 CUCTEMBI IIOHATUN O XUMUYECKOM JIEMEHTE U BELIECTBE U CUCTEMBbI IOHATUN
0 XHUMHUYECKOM peakunu. OO0e 53TH CHUCTEMbl CTPYKTYPHO OPraHHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHYECKUX MPEICTABICHUN pPa3HOIo
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO YY€HHMS KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
nepuoanudeckoro 3akona /. M. MenzneneeBa Kak OCHOBHOTO 3aKOHA XMMHUM, YUYEHUSI O CTPOCHUH
aToMa M XMMHMUYECKOW CBS3M, NPEACTABICHUN 00 3JIEKTPOJIMTUUECKON TUCCOIMALMU BEILECTB B
pactBopax. Teopernyeckue 3HaHUSI PACCMATPUBAIOTCA Ha OCHOBE dMIIMPHUUYECKH ITOJTYyYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Ppa3BUBAIOTCSA IIOCIENOBATEIbHO OT OJHOIO YPOBHS K JpYromy,
BBINMONIHAS (YHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHUS M BO3MOKHOCTEH
IIPAKTUYECKOIO0 IIPUMEHEHUs U MOJY4YeHHMs H3ydacMbIX BeEIECTB Takasd oOpraHu3anus
CoJIepKaHUsl Kypca CHOCOOCTBYET MPEICTABICHUIO XUMHUYECKOM COCTaBISAIONICH Hay4dHOU
KapTUHBI MHMpa B JIOTMKe €€ CUCTEeMHOH mpupoabl. Tem cambIM o0ecrieuynBaeTcsi BO3MOKHOCTh
U1 pOpMUPOBaHUS Y O0yUaIOLMXCsl [IEHHOCTHOTO OTHOLLIEHUS! K HAYYHOMY 3HaHHUIO U METOJIaM
IIO3HAaHUS B HayKe. BaXXHO TakXe 3aMETUTh, YTO OCBOCHME COJEP’KAaHUSA Kypca MPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YeHHBIX KypcoB: «Okpyxawomuid Mup», «buonorus. 5—7
Kjaccb» U «Pusnka. 7 Kiacey.

Jlannast oOpazoBaTenbHas MporpaMMa o0ecreurBaeT YCBOGHUE YYalllUMUCS BaKHEUIINX
XMMHUYECKHX 3aKOHOB, TEOpPUH U TMOHATHH; (HOpMUpYET MpEeACTaBICHHE O POJU XUMHH B
OKpPY’KaroIlleM MHUpE W KU3HH 4eloBeka . [Ipu 3ToM OCHOBHOE BHHMAaHME YAEISETCS CYIIHOCTH
XUMHMUYECKHX peakUuid M MeTojaM Hux ocyuiectBiieHus . OIHMM M3 OCHOBHBIX IPHHIIMIIOB
MIOCTPOEHUSI MPOTPAMMBbl SBJISETCS MHPUHLHUIT JOCTYIMHOCTH . OKCIEpPUMEHTaJIbHbIE JaHHBIC,
MIOJIyYEHHBIE YYalIUMMCS NPU BBITOJIHEHUN KOJWYECTBEHHBIX OINBITOB, MO3BOJIIOT YYalIUMCS
CaMOCTOSITEJIbHO JIeJIaTh BBIBOJBI, BBIABIATH 3aKOHOMepHOCTH . [loaxonbl, 3al0)KEHHbBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jat0T HEOOXOIMMBbIE YCIOBHS Ui CUCTEMHOTO YCBOEHHS
yUYalIUMHUCS OCHOB HayKH, JJisi 00ecleyeHns pa3BUBAIOIIETO0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4eHHs Ha JIMYHOCTH yuamierocs . @opMupyemble 3HaHUS JTOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXKACHHH IKOIbHNUKA, IEHTPAJIbHBIM SIIPOM €r0 HAyYHOT'O MUPOBO33PEHHUS .

esu 1 0cOOEHHOCTH U3YyUYEeHHsI Y4e€OHOT 0 IpeaMeTa

K HanpaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IPU peanu3alui 00pa30BaTENIbHBIX
¢bynknuii  npenmera  «XHMHUS» TPAJUIMOHHO OTHOCST (OPMUPOBaHWE 3HAaHHHW OCHOB
XUMHYECKOH HAayKH KakK obacTu COBpPEMECHHOT'O €CTCCTBO3HAHMA, HpaKTI/IquKOﬁ ACATCIIBHOCTH
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYNBTYpHl. 3ajada IpeaMeTa COCTOHMT B
(hOpMHUPOBAHUH CUCTEMBl XHUMHYECKUX 3HAHMM — BaXKHEWIMX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETUUCCKUX MOJIOKECHUH, JTOCTYIHBIX 0000IIEHHH MHPOBO33PEHUECKOrO XapaKTepa, sS3bIKa
HayKH, 3HaHHH O HAay4YHBIX METOJAX HM3YYCHHUS BEIIECTB M XMMHUYECCKUX PEaKIHUi, a TaKkKe B
(hOpMUPOBAHUH U PA3BUTUHU YMEHUN M CIIOCOOOB JIESATEIBHOCTH, CBS3aHHBIX C IIAHUPOBAHUEM,
HaOJIIOZICHHEM W  TPOBEICHHUEM XHMHYECKOTO OKCIICPUMEHTa, COOJIOJCHHEM MpPaBHII
0e30macHOro OOpalleHus C BEIIeCTBAMH B TOBCEAHEBHOM >ku3HU. Hapsgy c¢ 3>TuM nenu
U3y4yeHHs MpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAaHBI C Y4YETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 0011er0o 00pa3zoBanus. CeroJHs B 00pa3oBaHUHU 0CO00
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3HAYUMOM MPHU3HAETCS HAIMPABICHHOCTh OOYYEHHS HAa pa3BUTHUE M CaMOPAa3BUTHE JMYHOCTH,
¢dbopmupoBanue e€ UHTEIUIeKTa U 001Iel KynbTypbl. O0yueHHe YMEHHUIO YUUTHCS U MPOAOIDKATh
cBOE¢ 00pa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCA OAHOW M3 BaKHEHIIMX (QYHKUUN ydeOHBIX
IIPEIMETOB.

B cBsA3U ¢ 3TUM NpU U3YYEHUU MPEeIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEE 3HAUCHUE
npuoOpenu Takue e, Kak:

* (popMuUpOBaHUE UHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOI K CaMO0Opa30BaHUIO,
COTPYZIHUYECTBY, CaMOCTOSTEILHOMY TMPHHATHIO DELICHHWH, CIIOCOOHOM amanTUpoBaThesi K
OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

* HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMaTHYECKOEe MPHUOOLICHHE YYaluxcs K
CaMOCTOATEJIbHOM  ITO3HABATEJIbHOM  JEATENbHOCTH, HAay4YHbIM  METOJaM  IIO3HAHWS,
(hOpMUPYIOIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

+ o0ecrniedyeHHEe YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETECHHIO OOYYAIOIIMMHUCSA OIBITA
pa3HOOOpa3HON NEeATENbHOCTH, TO3HAHUS W CaMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3IMYHBIX BUIOB JAEATEILHOCTH;

* (opmupoBaHuE yMEHHUIl OOBACHATH U OLIEHUBATh SIBICHUS OKPYXKAlOIIEro Mupa Ha
OCHOBAHWM 3HAHUW U ONBITA, NOJTYYEHHBIX [IPU U3YUEHUH XUMUHU;

* popmMupoBaHue y 00yUJaIOMIUXCSI TyMaHUCTUYECKIX OTHOIICHH, TOHUMAHUS IEHHOCTH
XUMHUYECKUX 3HAHWM AJs BBIPAOOTKU SKOJOTHYECKH IIeIeCOO0pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbS M OKPYKArOLIEW NTPUPOIHOMN
Cpelibl;

* pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHSA OOIIEYEIOBEUECKUX IICHHOCTEH, TOTOBHOCTU K
O0CO3HAaHHOMY BBIOOPY MPODUIIA ¥ HATIPABICHHOCTH JaJIbHEUIIIET0 00yUeHUs.

MecTo yuyeOHOro npeamera « XMMHusD> B y4eOHOM ILIaHe
B cucreme oOmiero o6OpazoBaHusi «XuUMHUS» [pPU3HAHA O0O0S3aTEIbHBIM  y4€OHBIM
OpeAMETOM, KOTOpbIi BXOAUT B COCTaB MHpeaMEeTHOH oOnacth «EcTecTBeHHO-Hay4yHbIE
peIMeThl». YUeOHbIM IJIaHOM Ha e€ u3yueHue orBejeHo 138 yueOHBIX 4acoB — 1o 2 4 B
HeJzento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHusi M0 roaM 00yUeHHUs

(mpakTHueckas 4acTh yueOHOro CoJlepKaHus npeamera yCWJIEHA
MaTepHaIbHOTEXHUYECKOI 0a3oii meHtpa «Touka poctay / JETCKOro TeXHOMapKa
«KBanTOpHMYyM», HCNONB3yeMOIo i peaau3aluu oOpa3oBaTeNbHBIX MPOrpaMM B paMKax
IIpenoaBaHus XUMUN)
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Beeoenue

Uto nzyuaet xumus. [IpocTeie u cioxkHble BemecTBa. CBOMCTBA BEIIECTB. XUMHUUYECKUN
aneMeHT. DopMBl CyHIECTBOBAHMSI XUMUYECKOIO IEMEHTA. XUMHUUYECKUE SBICHUS, UX OTINYNE
oT (u3nueckux siBjaeHUH. J[OCTMXKEHHS XMUMHHM U UX MpaBWIbHOE HcHoib3oBaHue. Vcropus
BO3HHUKHOBEHHUS M Pa3BUTHUS XUMHUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBIEHUM XMMHUYECKON
Hayku. OcCHOBHbIE 3aKOHbI XMMHH. OOIIee 3HAKOMCTBO CO CTPYKTYpOH MEpHOJUYECKON
Tabnauupl: nepuoAasl U rpynmel. Tabmuma J[.M. MenzaeneeBa kak cHpaBOYHOE IMOCOOME IS
MOJIyYE€HHUsI CBEJEHUH O XUMHYECKHX odyeMeHTax. (OO0o3HaueHWe XMMHYECKUX DJIEMEHTOB.
[IpoucxoxaeHrne Ha3BaHUN XMMHUYECKHX 3JIeMEHTOB. Tabnuma MeHzeneeBa Kak CIpaBOYHOE
nocodue Juisl MOJyYeHUs CBEIEHUI 0 XMMMUYECKHX 3JIeMEeHTaxX. XuMudeckas GopMmyia, HHAEKC,
KO3 pHUIMEHT: 3armucu U yTeHue Gopmys. Macca aToMOB U MoJieKysl. OTHOCHUTENIbHAS aTOMHAs
Macca. OTHocuTeNbHas MOJNEKYJIsIpHas macca. Pacuer MacCOBOM A0IM XMMHUYECKOTO JJIEMEHTA
1o (hopMmyJie BeIecTBa.

Amomul Xumuueckux 31eMeHmMo6



JlokazaTtenbcTBa CIOKHOCTH CTpoeHHs atomoB. OmbiTel Pesepdopna. Ilmaneraphas
MOZCJIb CTPOCHMsI aTOMOB. XAapaKTEpPUCTHKAa HYKIOHOB. B3aMMOCBSA3b IOHATUH: IIPOTOH,
HEUTPOH, MaccoBoe 4uciao. COBpPEMEHHOE OIPEACIICHUE MOHATUS «XUMUYECKUU SIIEMEHT.
W3meHeHus, MpoUCXoJsIINe ¢ YUCIOM IIPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTaBE aTOMOB
XUMUYECKUX 3J€MEHTOB. M30TOmbl, Kak pa3sHOBUAHOCTb AaTOMOB OJHOTO 3JIEMEHTA.
XapakTepucTuka 31eKTpoHOB. CTPOECHHUE 3JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JieMeHTOB. [loHATne
0 3aBEpUICHHOM M HE3aBEPUICHHOM JJIEKTPOHHBIX (IHEPreTHUYECKHX) ypoBHAX. Pacronoxkenue
NIEKTPOHOB HAa DHEPreTHUYECKUX YPOBHAX, AaTOMbl METAUIOB M HEMETauloB. [oHBI
MOJIOKUTENIbHBIE U oTpuliaTenbHble. [lonsTie nona. Monel, 00pa3oBaHHbIE aTOMaMH METAJLUIOB U
HemetaioB. [lonaTne o0 MOHHOW CBSI3M, CXEMBI O0Pa30BaHUS MOHHBIX COeTUHEHHH. CXEMBI
o0pa3oBaHMsl MOJIEKYJ. DJEKTPOHHBbIE M CTPYKTypHble (opmyinbl. KoBaneHTHas monspHas u
HEenoJIsIpHas XuMu4deckue cBs3u. CxeMbl oOpa3oBanust Mmosiekyn coenunenuit (HCI, H,O, NH;3 u
Ip.). DJAEKTPOHHBIE U CTPYKTYpHbIE (popmynbl. Cxembl 00pa30BaHUSI JBYXAaTOMHBIX MOJIEKYI
BOJIOPOJIa, XJOpPa, CEephbl, a30Ta W Ap. DJIEKTPOHHBIE W CTPYKTypHBIE (Gopmyibl. KpaTHOCTH
XUMUYeCcKoN cBs3u. [loHsTHE 0 MeTasmmyeckod cBA3U. EnunnHas nmpupoaa XMMHUYECKOW CBSI3H.
[lonsatue 06 arom-uoHax. IloHsTHE 00 O00OOIIECTBICHHBIX JJIEKTpOHAX. BrINoIHEHNE
yIpa)XHEeHH, MOATOTOBKA K KOHTPOJIBHOM padoTe.

IlIpocmoie geugecmea

XapakTepucTuKa MOJIOKEHUSI 3JEMEHTOB-METANIOB U HemeTawioB B llepuonnueckoit
cucreme. CtpoeHne ux aromoB. du3nueckue CBOWCTBA METANIOB U HEMETAIJIOB — IPOCTHIX
BellecTB. Pacdyer OTHOCUTENbHON MOJIEKYISIpHON Macchl (TIOBTOpEHHE). AJUIOTpONHsS Ha
npumMepe oJoBa, ¢ocdopa, Kuciopoaa u yriaepoaa. KoiamuecTBo BemecTBa W €IUHHIIBI €TO
WU3MEPEHUS: MOJIb, MUJLJIUMOJIb, KUIOMOJb. [locTossHHass ABorapo. Pacuer MoieKyIsIpHbIX Macc
BEUIECTB MO0 HUX XUMHUYECKUM (opmynamM. MuumMMoisipHas U KWJIOMOJISIpHAs Macchl.
BrinonHenue ynpaxHeHU ¢ UCIIOJIb30BAHUEM MOHATUN «TTOCTOSIHHAsT ABOTaJpO», «KOJIUYECTBO
BEILIECTBA», «Macca», «MoJsipHas wmaccay. O0oOmieHne W 3akperyieHue 3HaHUKM 10 TeMe
«KonnuecTBo BelecTBa», pelIeHne SKCIIEPUMEHTAIbHBIX 3a7a4. [IoHsITHE 0 MONIpHOM 00beMe
razoB. Hopmanbhble ycioBus. MUUIMMONIPHBIA W KWJIOMOJSPHBI 00BbeM. BrinonHenue
YIPaXHEHUH C KCMOJIb30BAaHHUEM TOHATUN «MOISPHBIA 00BEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MmoJsipHas Maccay. O0o0IIeHre U 3aKperuieHne 3HaHui Ha TeMy «MOoJspHbIH 00beM
ra3oBy», peleHre HIKCIepUMEHTaNbHbIX 3a7a4. O000IIeHre U cucTeMaTh3anus 3Hanuil. Pemenue
3a/1a4 U yIpa>KHEHUH € UCII0JIb30BAHUEM MOHITHH «KOJMYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00BEM», «ITIOCTOSTHHASE ABOTAIPO».

Coedunenusn XumuyecKux 371eMeHmos

[Tonsite o creneHu okucieHus. OmnpeneneHue CTENEHH OKUCIEHUS 1Mo (GopMyrnaM
coenuaenuii. CocrtaBiienne (Hopmys OMHAPHBIX COCAMHEHHWH, OOIMMIA Crmoco0 WX Ha3BaHUH.
Oxcunpl. CocraBnenue ux Gopmyn u Ha3zBaHuil. Pacuetsl mo ¢opmymnam. CocTaB U Ha3BaHUs
OCHOBaHMH, ux kiaccudukamus. Pacuersl mo dopmynam ocHoBanwmii. [IpeacraBurenu: NaOH,
KOH, Ca(OH), Pacuerst mo ¢opmynam ocHoBaHuii. CocTaB W Ha3BaHHs KHCIOT, HX
kinaccudukanus. Pacuersr mo dopmynam kucnot. IlpeacraBurenm kucior. Pacuetsr 1o
¢dopmynam kuciot. CoctaB U HazBaHUs coneld. Pacuetsl nmo ¢opmynam coneit. [lpencraBurenu
coneii: NaCl, CaCO3; Ca3(PO4),. Pacuerst mo dopmynam coseii. [IpoBepounass pabora 1o
OCHOBHBIM KJIaccaM HEOpraHM4YecKHX BemlecTB. PacueTsl mo (opmysiaM OCHOBHBIX KIJIaCCOB
HEOpPraHMYEeCKUX BelecTB. AMQOTepHble M KpUCTAIUIMYEcCKHe BemlecTBa. Kpucraminueckue
pemieTku. [ToHATHS O MEXKMOJIEKYJISIPHOM B3aUMOJEHCTBUM U MOJIEKYJISIPHON KPUCTATITMYECKOM
pemerke. CBOMCTBA BEMIECTB C ATUM THUIOM pemeTkd. CBOMCTBAa BEHIECTB C Pa3HbIM THUIIOM
KPUCTAJUTMYECKUX PEILIETOK, UX MPUHAJJICKHOCTh K Pa3HbIM KjlaccaM CoeIMHEeHH. B3anmocBs3b
THUIOB KPUCTAJUIMYECKUX PEIIETOK W BUJIOB XUMHUUYECKOW CBsA3H. [IOHATHA O 4MCTOM BEIIECTBE U
cMmecH, ux onyus. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3/ieieHus: CMECEH.
[TonsTHs O MONM KOMIIOHEHTa cMecH. BbluncieHue ee B cMECH M pacdeT Macchl WU oO0bema
BELIECTBA B CMECH 110 €ro JloJie. Penenne 3a1a4 1 ynpa)XHEeHUH Ha pacueT 10U (MaccoBOM win



00BEeMHOI) U HaXOXJEHUE MacChl (00beMa) KOMIIOHEHTAa CMECH. BBITTONTHEHUE YNpaKHEHUH U
peuieHue 3a1a4.

H3zmenenusn, npoucxooaujue c gewjecmeamu

CriocoObl OYMCTKM BEIECTB, OCHOBAHHBIE HAa WX (U3MYECKUX cBoiicTBax. OumncTka
MUTHEBOM BOABI, meperoHka Hedtu. [loHATHE O XUMHUYECKHX SIBICHUAX, HUX OTIUYHE OT
¢usnueckux. [Ipu3Hakum M yclnoBHS NPOTEKAHHS XWMHUYECKHUX peakuuid. Peakuus ropeHwus.
KonunuecTBeHHas cTOpoHa XMMHMYECKHUX peakUUd B CBETe Y4YeHHS 00 aToMax M MOJIEeKyJax.
3HavueHHe 3aKOHAa coxpaHeHus macchl BemiecTB. Ponb M.B. JlomonocoBa u [l. JlanbToHa B
OTKPBITUM U YTBEPKIACHUU 3aKOHA COXPAaHEHWs Macchl BemecTB. [loHATHE O XMMHUYECKOM
ypaBHEHHMH Kak 00 YCIOBHOH 3alMCH XHMHYECKOH PEaKIMU C MOMOIIBI0 XUMUYECKUX (popmyi.
3HaueHue HHIAEKCOB U Ko3(pduimentoB. CocraBieHUE YpaBHEHHM XUMHYECKHX PEaKIIHil.
Pemenue 3amau Ha HAaXOXKACHUE KOJMYECTBA, MacChl WM OOBeMa MPOAYKTA PEAKIUH 10
KOJIMYECTBY, Macce WM 00beMy MCXOJHOTO BELIeCTBa. 1€ e pacdyeThl, HO C UCIOJIb30BaHUEM
MOHATHS «IO0Js» (MCXOJHOE BEIECTBO JAHO B BHUJE PacTBOpa 3aJaHHOW KOHILIEHTpalUU WU
COJICP>KUT OIPEACTICHHYIO JIOJ0 MpUMeceii). Perienre sxcrepuMeHTanbHbIX 33/1a4, 3aKperieHue
3HaHUU MO TeMe «XUMHuYecKue ypaBHEHUs». CyIIHOCTb PEAKIUil pa3ioKeHUs U COCTaBIECHUE
YpaBHEHUN peakuui, NpoAenaHHbIX yuuTeneMm. [loHATHE O CKOpPOCTHM XMMHMYECKUX PEaKLIM.
Karanmuzatoper, ¢epmentsl. CymHocTh peakuuii coenuHeHus. CocTaBlieHHE YpaBHEHUM
peakuuii, mpojenaHHbix yuuteneMm. CymHocTh peakuuil 3ameiienus. CocTaBieHue ypaBHEHUM
peakuui, NpojAeNaHHBIX Y4uTeaeM. Psa akTUBHOCTM METaJJIOB, €ro HCIIOJIb30BAHUE JUIS
MIPOTHO3UPOBAHUS BO3MOXKHOCTU IPOTEKAHUsl PEAKUUd MEXIy MeTalylaMd U PAcTBOpaMU
KHUCIIOT. Peakiuu BBITECHEHUS! OJIHUX METAJUIOB U3 PACTBOPOB MX COJIEH OPYTMMM METaIaMU.
CymHocTh peakuuii obmena. CocTaBlieHHWE ypaBHEHUUN peaklMid, MPOJCNaHHBIX YYUTEIIEM.
Peaknun HeWrpanusanuu. Y CIIOBUS TEUEHUs PEAKIUU MEXIy pacTBOpaMU KHUCIOT, IIEJIOYEH U
cojei M0 KoHIA. THObl XMMMYECKMX peakuMi (M0 MPU3HAKY «UHCIO M COCTAaB HCXOAHBIX
BEUIECTB M IMPOJAYKTOB pEakluu») Ha IMpUMEpe CBOMCTB BOIbl. Peakius pasznoxkeHus —
NEKTPOJIN3 BOABI. Peakuyy coeIMHEHUs — B3aUMOJEHCTBUE BOJBI C OKCHUAAMHM METAIIIOB U
HeMmeTaysioB. [loHsiTHE «THApPOKCUAB». Peakuuu 3amemieHus — B3aUMOJAEHCTBHE BOJIbI C
IIETIOYHBIMU M IEJIOYHO3eMEIbHBIMI MeTaliaMu. Peakuuu oOMeHa (Ha mpumepe THIpPOJIn3a
cyiabdaTa allOMUHMUS U KapOuna kanbius). Pemenwe 3amay u ynpaxseHuil. Iloarotoeka k
KOHTPOJIbHOM paboTe.

Ilpocmeitmue onepayuu c eeujecmeamu (XUMUYECKUl nNPAKMuKym)

[TpaBuia TeXHUKH O€30MACHOCTH HpU OOpalleHHH C J1abopaTOpHbIM O0OPYAOBaHHEM,
npu paboTe B KaOMHETe XUMHUU. 3HAKOMCTBO ¢ JabopaTopHbIM oO0opynoBanueM. Ousnyeckue u
XMMHUUYECKHE peakLUu NpU ropeHnu cBeud. KauecTBeHHBIN cocTaB nmouBbl. Cpena MOYBEHHOTO
pactBopa. AHaim3 Bozwl. [Ipo3paunocts Bombl. [Ipu3Hakm XUMHUYECKHUX pPEAKIUi: BBIICICHUE
rasa, BbIIIaJICHUE OCaJKa, N3MEHEHHUE 11BeTa BellecTB. KadecTBeHHble peakuuu. [Ipurorosnenue
pacTBopa caxapa M pacueT ero MacCoBOM J0JU B PACTBOPE.

Pacmeopenue.  Pacmeopwvi.  Peakyuu  uonnozo  oomena.  OKuciumenvHo-
6occmanogumenbHvle peaKyuu

PactBopbl. ®@uznueckas M XUMHYECKas TEOPHsS pacTBOpPOB. TeEmIOBbIE SBICHHS IPH
pactBopeHuH. [mapaThl UM KpHUCTAJUIOTMIpAThl, KpHUCTaNIM3allMOHHas Boja. HacelieHHsble,
HEHACBILICHHBIE, IIEPECHIIICHHBIE PAcCTBOPBHL. XOpOIIO PacTBOPUMBIE, MaJOPACTBOPHUMBIE U
MPaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJEKTPOIUTHI. DICKTPOIUTUYECKAS
aucconuanusa M accouuanusa. MexaHn3M JIUCCOLMALMU BEUIECTB C PA3JIMYHBIM TUIIOM CBS3U.
CremneHp IEKTPOIUTHICCKOMN aucconranii. CUIIbHBIE U c1a0ble AJIEKTPOIUTHI. DIEKTPOIUTHI U
HEVIEKTPOJINTEL. MexaHu3M AMCCOLMalMM BEILECTB C PA3IMYHBIM TUIIOM CBsI3U. CTeneHb
AIEKTPOJIUTHYECKON aucconmanuu. CuibHbIe U cnadbie 3eKkTposuThl. Monbl. CBOMCTBA HOHOB.
Knaccugukanus HOHOB 10 cocTaBy (IIPOCTHIE U CIOXKHBIE), MO 3aps1y (KaTHOHBI M aHHOHBI), 110
HAJIMYUIO BOJAHON 000JOYKM (TUAPOTUPOBAHME M HErHIpoTHpoBaHKe). OCHOBHBIE MOJOKEHUS
TOJl. Peakuun B BOAHBIX pacTBOpax 3JIEKTpoiaUTOB. HeoOpatumbie ' oOpaTuMble peakiuy.
MonekynsapHOe U MOHHOE ypaBHEHHE peaknuil. Peakiuu nonnoro oomena. Peaxiuun
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HeuTpanu3anuu. Kucnorel. Ux kimaccudukanusi mo pas3audyHbiM npu3Hakam. OmpeneneHue
KHUCJIOT KaK 3JIEKTPOJIMTOB, UX JMccolManusi. B3auMoaeicTBue KUCIoT ¢ MeTalllaMU, YCIOBUS
TEUCHUSI ATUX pPEaKLMil. DJIEKTPOXUMHYECKUM psii HAmpsDKEHUs MeTauioB. BzaumopeicTBue
KHUCJIOT C OKCHMJAaMHM METaUIOB M OCHOBaHMsAMHU. Peakuum HeWrtpanuszauuu. B3aumopaeicteue
KHCJIOT C COJISIMHU. 3alKMCh YPAaBHCHUM peakiuii (MOJCKYJISPHBIX U MOHHBIX) C MCIOJIb30BaHUEM
TabMuIBl pacTBOpUMOCTH. OIlpeneneHre OCHOBAaHWH KakK 3JEKTPOJIUTOB, WX JHCCOIHAIIMS.
Knaccudukanmss ocHOBaHWN IO pas3IMYHBIM MpU3HAKaM. B3auMoaeicTBHE OCHOBaHHHA C
kucnoramu (MOBTOpeHue). B3aummopeiictBue mienoueid ¢ comsimu  (pabora ¢ Tabiuien
PacTBOPUMOCTH) U OKCHJIaMH HEMETaIoB. PazioxkeHune HepacTBOpHMBIX OocHoBaHWU. CocTaB
OKCHJIOB, X Kiaccuukanms. CBONHCTBA KUCIOTHBIX U OCHOBHBIX OKCHUI0B. OnpeaeneHue conen
KaK OJJICKTPOJUTOB, WX nuccormanus. Kimaccudukamms coneil. B3aumopeicTBue coieid ¢
MeTaJlJlaMi, OCOOEHHOCTH 3THUX pEaKUUM M B3aUMOAEWCTBHE cosield ¢ coisiMu (paboTta ¢
TabauIEel pacTBopuMoCTH). B3anumoselicTBue cojielt ¢ KUCI0TaMH U IeroYaMu (ITOBTOPEHHE).
[TonsiTHEe O TEHETHYECKOM CBSI3M M T€HETHYECKUX PsAaX METaUIOB U HeMeTaIoB. Paznuunbie
MPU3HAKK KJIAcCU(PHUKAIMM XUMHUYECKUX peakuuid. OnpeacieHne CTENeHEeH OKHCICHHS
3JIEMEHTOB, OOpa3yIOIIUX BellecTBa pa3nuuHblX KiaccoB. Peaknuu OBP. Tlonstue 00
OKUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCIICHUU W BOCCTAaHOBJIEHUM. PereHue pacueTHbIX 3a7ad 1o
YpaBHEHUSAM, XapaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COCIMHEHHM, U BBITOJHECHUE
OCHOBHBIX KJIACCOB COEIMHEHMHM 3TOTO IUIAHA Ha TE€HETHYECKyro CBA3b. lloaroroBka k
KOHTpPOJIbHOU pabote. ToroBas KOHTpoJibHas padoTa.
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O6wasn xapakmepucmuka Xumuueckux riemenmos (4 u).

Crtpoenue aToma, XxapakTep IIPOCTOTO BEIECTBA; CPABHEHUE CBOMCTB MPOCTOTO BEIIECTBA
CO CBOMCTBAMH MPOCTBIX BEIIECTB, OOpPAa30BaHHBIX COCETHUMHU MO TMEPHONY M TOATPYIIEe
3JIEMEHTaMU; COCTaB U XapaKTep BBICHIEr0 OKCHIA, THAPOKCU/IA; COCTAB JIETYYEero BOJOPOIHOTO
coequHeHus (s Hemetamna). CBoiicTBa amekTponutoB B cBete TDJl. ['eHeTmueckue psibl
MeTaula U HeMerayuia. CamocrosTenbHas paboTa ¢ y4JallMMHUCS. 3aKperuieHHe Marepuala.
[TonsTe o0 mepexoaHbIX »dyneMeHTaXx. AmdorepHocTh. [‘eHeTHyYecKuil psSag  TMepexoaHOTO
anemenTa. [lepumonnueckuii 3akoH u [lepuoandeckas cucrema, ctpoeHue aroma. 3Hauenue [13 u
IC.

Memannwvt (14 u)

XapakTepucTuka TIOJOKEHUSI 3JIEMEHTOB-MeTaluioB B llepuogmueckoit cucreme.
CtpoeHue atroMOB MeTauIoB. MeTaluiMyeckne KPHUCTALIHYECKHUE pemIeTKu. Mertammndeckas
XUMHYECKast CBSA3b. XapaKTEPUCTHUKA OOIUX XMMHUYECKUX CBOWMCTB METAIIJIOB HA OCHOBAaHUU HX
MOJIOKEHUS B OJJEKTPOXHUMHYECKOM DAy HampsHKEHUH B CBET€ MPEACTaBICHHH 00
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METAIIJIbl U OCHOBHBIE COEUHEHUS
METAUIOB B mpupone. Baxueimme pyael. [loHATHe 0 MeTaulypruu U €€ pa3HOBUAHOCTSIX:
MUpo-, TUAPO-, dMeKkTpomeramtypruu. Kopposus mertamnoB. CrocoObl 3alIUTHl METAUIOB OT
koppo3uu. OcoOeHHOCTH (UBHUECKMX W XUMHYECKHX CBOWCTB IIEJTOYHBIX METAJIJIOB.
Baxueiiine coequHeHUs: MIEJIOYHBIX METAUIOB: IIEJIOYHM, COJIM, UX CBOMCTBA U NMPUMEHEHHE.
OOmrasi XapakTepuCTHKa METAJIOB BTOPOW TPYIIBI TJABHOW MOJATPYIIBI, OCHOBHBIC
(bu3MUecKrue U XMMHUYECKHUE CBOMCTBA IIEIOYHO3EMENbHBIX METAUIOB. BaskHel e coeTnHeHUs
Ca u Mg, ux npumenenne. Posib Kambliusi 1 MarHus B JKUBBIX opranm3Max. CTpoeHue aroma,
¢usnueckue u xumudeckue cpoiictBa. [Ipumenenne amomunus. COCTUHEHHUS ATIOMUHHS —
OKCHJBI W THAPOKCUIBI, UX amM(poTepHOCTh. BakHeiiue coiu amiOMUHUA. 3akperieHue u
CUCTeMAaTH3alus 3HAHWA IO TJaBe IMEPBOMl: O0Ias XapaKTepUCTHKA METAJUIOB, XMMHUYECKUE
CBOWCTBAa METAJUIOB. PellleHHe SKCIEepUMEHTAIBHBIX 3a/lad, pelieHue ypaBHEHHU. CTpoeHue
atoma xeneza. dusmyeckue U xumuyeckue cpoiictBa. [Ipumenenue sxeneza. CoenuHeHUs
xenesa |l uxenesa I1. 'enernueckue psanbl. KauecTBeHHBIE peaKkIiny Ha HOHBI XKee3a.

Ceolicmea memannos u ux coeOUHeHull (Xumudeckuit npaxmuxkym)(3 u).



Pemienune nenovyexk XMMUYECKUX MPEBPAILICHUH 110 BapuaHTaMm. [IoBTOpeHre Ha TpaKkTUKe
XMMHUYECKUX CBOMCTB METAJIOB. 3aKpEIUIEHWE 3HAaHWM MO pacro3HABAaHUIO U IOJIYyYEHUIO
BELIECTB, 3aKpEIJICHUE 3HAHUM M0 XUMUYECKUM CBOICTBaM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenue HemetawioB B Ilepuogmueckoit cucteme, OCOOEHHOCTH CTPOCHUS UX
aToMoB. Psanpl D0. Kpucramueckoe CTpOeHHE HEMETAJNIOB — IIPOCTBIX BELIECTB. AJIJIOTPOIHS.
O30H. CocraB Bo3ayxa. Pusnueckue CBONWCTBA HEMETALIOB. OTHOCUTENBHOCTH MOHSTHMA
«METaD» U «HEeMeTall». XHUMHUYECKUE CBOMCTBa HeMeTauloB. OKHUCIUTENbHbIE CBOWCTBA!
B3aMMOJICIICTBIE C MeTajulaMH, BOJOPOAOM, MEHEe 3JIEKTPOOTPULIATEIbHBIMU MeETallJIaMH,
HEKOTOPBIMU CJIOKHBIMH BellleCTBaMU. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIJIOB B PEaKLUAX
C KHUCJIOPOAOM, CIIOKHBIMHU BEILECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTbl U MUKPOAJIEMEHTHI.
Ponb MUKpPORJIEMEHTOB B )KM3HENEATEILHOCTU PACTEHUH, )KUBOTHBIX U uesoBeka. OpraHnyeckue
BellecTBa: Oenku, >Kupbl, yriaeBoabl. depmentol. Butamuubel. ['opmonbl. [lonoxenue B
[Tepuonnueckoii cucreme . M. MenneneeBa. CtpoeHue aromMa U MOJeKyibl. Du3nUecKkue u
XUMHUYECKHE CBOMCTBA BOAOPOJA, €ro MojiydeHwe U mnpuMeHeHHe. OOIas XapakTepuCTHUKa
rajjoreHoB. CTpOEHHE aTOMOB TaJIOT€HOB, CTENEHUW HuX OkucieHud. CTpoeHue MoJeKy
raJloreHoB. ['anoreHsl — MpoCThie BEIIECTBA. 3AKOHOMEPHOCTH B U3MEHEHHH WX XUMUYECKUX U
(U3NYECKUX CBOMCTB B 3aBHCHMOCTH OT YBEIHYEHHUS TOPSIKOBOTO HOMEpa XHUMHYECKOTO
anementa. KpaTtkue cBeneHuss o xyope, Opome, uozae, ¢grope. Ilomyuenue xiiopoBomopona.
XJI0pOBOAOPOA B MPHUPOJE. XJIOPOBOJOPOI U COJISIHASA KUCIOTA. XJIOPUAbL, UX MPUMEHECHHUE B
HapoJHOM Xo3siicTBe. [loydeHne raioreHoB METOI0M 3JIeKTpoin3a. brojgornueckoe 3HaueHue
rajJioreHoB W ux coeAauHeHui. I[lpumenenue ramorenoB. CTpoeHue aroma KHUCIOpPOa.
ANoTponus KUCIOpoAa. XapaKTepUCTHKAa XHMHUYECKUX CBOWCTB KHUCIOpPOJa B CBETE
npeactasiennii 06 OBP. Ilpumenenune kucmopoma. CtpoeHue aromMa cepbl. AJUIOTPOIIHS.
dusnueckue CBOHCTBa POMOMYECKOW cepbl. XapaKTepUCTHKAa XWMHYECKHUX CBOICTB cepbl B
cBete mnpexacrasiaeHuii 06 OBP. Baxwueilmne coequHEHHs cepbl: CEpOBOAOPOA, CYIb(UIBI,
OKCHUJIbl, CEpPHUCTasi KHCJIOTa, CYIb(QUTHI; WX CBOMCTBA, IMOJy4yeHHE U TPUMEHEHHE.
Pa30aBneHHas U KOHLEHTPUPOBAHHAS CEpHAsl KMCIOTAa, €€ CBOMCTBA, OJyUYEeHUE U IPUMEHEHHUE.
Peakuuu B3aumoneicTBus ¢ cepHO Kuciaoroil. CTpoeHne aroMoB a3ora. CTpOEHHE MOJIEKYIIbI
azoTa. PU3nyecKue U XMMUYECKHE CBOMCTBA a30Ta B cBeTe npeacTtaBieHuil o0 OBP. Ctpoenue
MOJIEKYy bl aMMuaka. Pu3ndeckrue CBOMCTBA, MOyuyeHHe, coOMpaHue, paclio3HaBaHHE aMMHaKa.
XUMUYECKHE CBOMCTBAa amMMHakKa: BOCCTAaHOBUTEIbHBIE M OOpa30BaHHE HOHA AMMOHHUS IO
JIOHOPHO-aKIENTOpHOMY MexaHu3My. CojJM aMMOHMS: COCTaB, MHOJy4YeHUe, (U3NYecKue H
xumuueckue cpoiictBa. IlpencraBurenu. [IpumeHnenue B HapogHOM xo3sicTBe. OKCHIBI a30Ta.
A30THas KuCIIOTa, €€ cBoWcTBa M mpuMeHeHue. Hurtpatsl, cenutpel. CTpoeHue arToma.
Annotponusi. CpaBHEHUE CBOMCTB U MpPUMEHEHUE KpacHoro u Genoro gocdopa. Xumuueckue
coiictBa (ocdopa. Oxcua dochopa (V) u oprodpochopnas kucnora. Comu oprodocdopHoit
kucnotel. dochop B mpupome. Dochopusie ymobpenus. CTpoeHHe aroma yriepoja.
Annorponusi, cBoiictBa Moaupukanuii — anmasza u rpapurta. Mx npumenenue. AMopdHBIi
YTJIEPOA U €ro copTa: KOKC, Caka, TPEBECHBIN yroyib. AJICOpOIS U ee MPaKTUYECKOe 3HAUCHHUE.
Xumuueckue cBoicTsa yriaepoaa. OKcuasl yrieposaa, uX CBONCTBA, ITOJIyYEHUE U PUMEHEHUE.
CtpoeHue MOJIEKYJI OKCHIOB yTJIepo/ia. YToJIbHAs KUCIOTa U €€ colu. BakHeimme kapOOHATHI:
KaJbIMT, COJa, MOTAll — UX 3HAYeHHe M NmpuMeHeHue. Pacno3HaBaHue kapOoHaToB. [lepexon
KapOoHaTOB B ruapokapOoHaTtel U obOpaTHo. Ctpoenue artoma. CpaBHEHHE €ro CBOICTB CO
CBOMcTBaMM aroMma yriepoaa. Kpucraummueckuii KpeMHHH, CpaBHEHHE €ro CBOMICTB C
yrieponoM. [lpupoansie coeauHenus kpemuus: SiO;, CHIHKAThl W aTFOMOCHJIMKATHI.
PazHoBugHocT crekiia, ero mnpoucxoxiaeHue. [lomyuenue nemenra. IIpousBoacTtso u
MpUMeHEeHHue cTekia, (apdopa, nemeHTa. 3akperyieHHe M CUCTeMaTH3alusl 3HaHUN 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJIECHTHAs HEIOJIApHAs XHMHMUYEcKas CBs3b. PerieHue
AKCIICPUMEHTAIBHBIX 3a7a4 W YypaBHEHMH peaknuid. [loAroToBka K KOHTpOJIBHOW paboTe.
3aKkperuieHue M CHUCTeMaTh3alus 3HAaHUM 10 TeMe: XHUMHYecKHe M (PU3MuecKue CBOMCTBa
HEMETAJJIOB,  XMMHYECKHE  peaklMH, KOBaJCHTHas  TNoJsipHas  CBA3b.  PemeHue

8



AKCIICPUMEHTAIIbHBIX 3a/1ad W ypaBHeHUH. [lonroroBka Kk KOHTpoibHOW pabore. Pabora Hax
OmrOKamH.

Ceoiicmea nememainnoe u ux coeournenui (3 u).

Pemenne skcnepumenTanbHbix 3a1ay 1o teme «lloarpynma kucnopona». Pemenue
JKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «lloarpynna azora u yriaepona». 3akpeluieHUe 3HaHUM 110
IIOJIYYEHUIO U PACIIO3HABAHUIO a30B.

Opzanuueckue eeuecmea (12 u)

BemecTBa opranmdeckne u HeopraHudeckue. [IpuuuHBI MHOTO0Opa3us OpraHuYeCcKUX
coenvHeHuil.  BaneHTHOCTh.  XUMHYECKOE  CTPOCHUE  OPraHMYECKUX  COCIUHEHHM.
MornekymsipHble U CTPYKTypHBIC (DOPMYJIBI OPraHUYeCKUX coenuHeHui. ['oMoornueckuii psi
npenenabHbIX y/B. Paaukanel. M3omepsl U uzomepusi. dusnueckne M XUMHUYECKUE CBOWCTBA.
Meran u J3TaH: cTpoeHue MoJIeKyl. l'opeHue MeraHa u draHa. IIpumenHeHue MeraHa.
XHUMHUYECKOE CTPOCHUE MOJIEKYJIbI ATHIIeHA. J|BOWHAs CBsA3b. B3aumoneiicTBue 3TUIIEHA C BOJIOK.
[Monumepwuzanus >tusiena. [lonustuiien u ero 3Hauenue. [loHsTHE O TIPEACIBHBIX OJTHOATOMHBIX
CoupTax Ha MpUMEpe METaHoJa W 3TaHoja. TpexaroMHbll cnupT ruiepuH. OKucieHue
STWJIOBOTO CIUPTAa B YKCYCHBIA anbaeruia. [lonsarue o6 ampaerugax. OKUCICHHUE allbJeTHIA B
kucnoty. OJIHOOCHOBHBIE HEIpeAeTbHbIe KapOOHOBBIE KHUCIOTHI Ha TMpHUMEpe YKCYCHOU
kuciotel. Ee cBoiictBa u npumenenue. CTeapuHOBAsi KUCIOTAa KakK MPEACTABUTENb >KUPHBIX
KapOOHOBBIX KHCIOT. Peakmus stepuduxanuu. [lonstue o crnoxsbix 3¢upax. Ilonarue o6
aMUHOKHCIIOTaX. Peakiuu TOJUKOHACHCAIIMU. Belku, WX CTpOCHHE W OHOJOTHYecKas pOJib.
[lentuanas cBa3p u nonunentuabl. [lepBuynast cTpykrypa OenkoB. buonorunueckue GyHKIUU
OenxoB. CBoiicTBa 0eNKOB M KayeCTBEHHBIE peakuuu Ha Oenku. [loHsitHe 00 yriieBonmax.
I'moxo3a. Ee cBoiictBa u 3HaueHue. Kpaxman u uemntonoza. Mx Ouosoruueckas poib.
[Tonumepsl TPUPOHBIE M CHUHTETHUYECKHE. Peaknuu MoIuMepu3alud W TOJHMKOHACHCAIUH.
[InactmMaccel W BOJOKHA.  3akpeluleHMe W CUCTeMaru3auus  3HaHui.  Pemienwue
AKCTIIEPUMEHTAIIbHBIX 3a/1a4.

3akpennenue (6u)

O0o01mIeHre, 3aKpeIUICHHEe W CHUCTeMaTH3allus 3HaHWH 1o Kypcy Xumuu 9 Kiacca.
[ToBropenune mnpoiaeHHbix Tem: llepuogmueckuii 3akoH u Ilepmonnueckas cucrema, BUIBI
XUMHUYECKUX CBSI3€U M THUIBI KPUCTALTMYECKUX PEIIETOK, TUIIBl XUMUYECKUX PEaKIUi, KIacChl
XUMHUYECKUX COEIMHEHU. Pelienne sKcriepuMeHTalbHbIX 3a/1a4, pEIIeHUEe YPaBHEHUN PeaKui.

Meswcnpeomemnnie ceasu

Peanm3zanuss MeXNpenMeTHBIX CBsi3ed MNpu u3ydeHMH xuMud B 8 u 9 Kiacce
OCYIIIECTBIISICTCSl 4Yepe3 HCIOIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHHA, TaK W
MTOHATHM, SIBJISIFOIIMXCS CHCTEMHBIMHU JIJIS OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA
OOmue ecTecTBEHHO-HAy4YHBbIC TMOHSATHS: HAy4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIacCH(PUKAIUA, TEPHOANYHOCTh, HAONIOJACHHE, SKCIICPUMEHT, MOJCINPOBAHHE,
W3MEpEeHue, MOJeNb, SIBICHHE, NApHUKOBBIN d3(QekT, TexHomorusi, marepuansl @Ousuka:
MaTepHsi, aToM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, H30TON, PATUOAKTHBHOCTH, MOJICKYJa,
JNEKTPUYECKUN  3apsifl, TMPOBOJHUKU, TMONYIPOBOJHUKH, TUAIEKTPUKHU, (POTOIIEMEHT,
WH/NKATOp, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, pacTBOD,
pPacTBOPUMOCTb, KpHUCTaNIMYeCcKas pemeéTka, CIUIaBbl, (PU3NYECKUE BEITUYHMHBI, €IMHUIIBI
M3MEPEHUsl, KOCMUYECKOE MPOCTPAHCTBO, IIaHeThI, 3BE3bI, ComHie. buomnorus: ¢oTtocunres,
npixaHue,  Ouocdepa,  OIKOCHUCTEMa,  MHUHEpajdbHbIE  YAOOPEHHUS,  MHKPOIJIEMEHTHI,
MaKpOdJIEeMEHThI, TTUTaTeNbHBIE BemecTBa Ieorpadus: atmocdepa, ruapocdepa, MHUHEPAIHI,
TOpHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

IInanupyembie pe3yJIbTaThl 0CBOCHHUSI Y4eOHOI0 MpeaMeTa

Juunocmuwvie  peynomamor  Obyuarowuiica  nROJAYYUmM  603MOINCHOCHMYb 0N
dopmuposanusa cnedyrwougux nuunocmuvix YY/I:
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. orpezesieHue MOTUBAIIMN U3yYeHHs y4eOHOro MaTepHarna;

. OIICHUBAHHUE YCBAaMBAEMOT0 Y4eOHOTO0 MarepHalia, UCXOMAsl U3 COIHAIBHBIX U
JINYHOCTHBIX IEHHOCTEH;

. MOBBIIIICHUE CBOEr0 00Pa30BATENBLHOTO YPOBHS W YPOBHS TOTOBHOCTH K
M3Y4YEHHUIO OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;

. 3HaHUE MPABUJI TOBEJCHUS B UPE3BbIUANHBIX CUTYAIUSX;

. OIICHUBAHUE COIMAIIBHONW 3HAYUMOCTH MTPOodecCcuii, CBI3aHHBIX C XMMHUEH;

. BIIQJICHHUE TPaBUJIAMH OE30MACHOTO OOpaIIeHHs] ¢ XMMHYSCKUMHU BEIIECTBAMU H

000pynOBaHUEM, IPOSIBICHUE YKOJIOTHUECKOM KYIbTYpHI .
Memanpeomemmnuwie pe3yibmamot

PeryasitTuBHbIe

Obyuarowuiics NOIYYUM BO3MONCHOCHb O POPMUPOBAHUSL CLEOVIOWUX PeYIAMUBHBIX
YVi:

. LeJIenojlaraHie, BKIIIOYas IIOCTAaHOBKY HOBBIX  Lieled, IpeoOpa3oBaHue
IIPAKTUYECKON 3aJa4d B I03HABATEJIbHYIO, CAMOCTOSTEIBHBIM aHAIU3 YCIOBUH JOCTH)KECHHUS
LEIM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUHUTEIEM OPUEHTUPOB JACUCTBHUS B HOBOM Yy4yeOHOM
MaTepuaie;

. IJJAHUPOBAHUE IYTU JOCTHKEHHUS LIEIIEH;

. yCTaHaBJICHUE IIEJIEBBIX NPUOPHUTETOB, BbIAEICHUE ATbTEPHATUBHBIX CIIOCOOOB
TOCTHKEHHUSI Llenn M BbIOOp Hambosiee 3¢ ¢EKTUBHOrO Crocoda; * yMEHHE CaMOCTOSATEIHHO
KOHTPOJIMPOBATh CBOE BpEMs U YIPaBIATh UM; ® YMEHUE NPUHUMATh PELICHUs B MPOOIEMHOM
CUTYAaLVH;

. MOCTAaHOBKA Y4YeOHBIX 3a7ay, COCTaBJICHHME IUJIaHA U TOCIEI0BATEIbHOCTH
e CTBHIA;

. opranuzaius pabo4yero MecTa MpH BBIITOJIHEHUU XUMUYECKOTO HKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yJIbTaTOB OOyUEHHUsI, OIICHUBAHWE YCBOCHHOT'O MaTepHala,

OLIEHKA KayecTBa W YPOBHs MOJYYEHHBIX 3HAHHMM, KOPPEKIUs IUIaHa M criocoda JeHCTBHS MpHU
HeoOxonumocTH . [To3HaBaTenbHble O0yJaromMiicss TOTYYUT BOSMOXKHOCTD 711 (POPMHUPOBAHUS
CIEAYIOIIMX NTO3HABaTEIbHbIX Y'Y /I:

. TIOWCK | BbIIETIEHUE HH(POPMAIINH;

. aHalM3 ycJoBHM M TpeOOBaHMI 3amaun, BHIOOp, COTMOCTaBICHHE M 00OCHOBaHUE
crioco0a perieHus 3aa4u;

. BBIOOp HanOonee 3(PGEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/la4dl B 3aBUCUMOCTU OT
KOHKPETHBIX yCIIOBUH;

. BBIIBIJKEHHE M 000CHOBAaHHE TUIIOTE3bI, BBIOOP crioco0a e€ MpOBEpKU;

. CaMOCTOSITEJIFHOE CO3J[aHHE AJITOPUTMA JICATEIBHOCTH TIPU PEIICHUH MPOo0JIieM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTePHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBAM;

. OIMHCHIBAHUE CBOMCTB: TBEP/BIX, )KHUJKHUX, Ta3000pa3HbBIX BEIIECTB, BHIICICHHE HX
CYIIECTBECHHBIX MPU3HAKOB;

. M300pakeHNe COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XUMUYECKHX (HOPMYIT U
CYITHOCTH XMMHYECKHUX PEAKIIHHA ¢ TTOMOIIbI0 XUMHUIECCKUX YPaBHECHUI;

. MpOBEJICHUE HAONIOJCHUN, OMUCaHWEe TMPHU3HAKOB M YCIOBHA  TEUCHUS

XUMHMYECKHX PEAKIUH, BBIITOJHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAIM3a
HAOIIOACHUIN 3a SKCIIEPUMEHTOM, PEUICHHE 3aJad, MOJy4yeHHe XUMHUYECKOW HHpopMaruu u3
Pa3IMYHBIX UCTOYHHUKOB;

. YMEHUE OPraHU30BbIBATH UCCIEAOBAHUE C LIETBIO IPOBEPKU TUIIOTE3;
. YMEHHeE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U IO aHAJIOTHH) U BBIBOJIBL;
. YMEHHE OOBEKTHBHO OIEHWBATh WH(OPMAIMIO O BEMIECTBAX M XUMHYECKUX

nporeccax, KpUTHYECKH OTHOCUTHCS K MCEBJOHAYYHON MH(POpMAIUH.
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Kommynukamuenwie
Obyuarowuiicas  nomyuum  803MONCHOCMb Ol (QOPMUPOBAHUSL  CNLeOYVIOUUX
KommyHukamuenvix YVJ/I:

® IIOJIHOC WM TOYHOC BBIPAXKCHHUC CBOUX MBICJIC B COOTBETCTBHUH C 3agadaMi M
YCJIOBUAMU KOMMYHHKAIIUU
® AACKBATHOC MCIIOJIb30BAHUEC PCUYCBLIX CPCACTB IJid Y4YaCTusA B IOUCKYCCHUH U

apryMeHTallMu CBOEH MO3UIMHU, YMEHUE MPEACTABIATh KOHKPETHOE COJIEpKaHue ¢ COOOIICHHEM
€ro B IMMMCbMEHHOW U YCTHOU (hopme, ompeiesieHrne Crioco00B B3aNMOICHCTBUS, COTPYIHIUIECTBO
B ITOMCKE B cOope nHPOpMAIIHH;

. orpeJiesieHue CrocoO0B B3aMMOACHUCTBUS, COTPYAHMUYECTBO B IOHMCKE U cOope
uHpopMaluy, y4yacTHe B JAMajore, IJIAHUPOBaHHWE OOLIMX CIOCOOOB pabOThI, MPOSIBICHUE
YBa)XXKUTEJIBHOTO OTHOLIEHUS K APYTUM y4alluMcs;

. ONMMCAHUE COJECPKAHMS BBIOJIHIEMBIX JCUCTBUI C LENbI0O OPUEHTUPOBKU B
[IPEIMETHONPAKTUYECKON EATEIILHOCTH;

. YMEHUSl YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHALMH Pa3IUYHBIX
MO3ULUNA B COTPYAHUYECTBE;

. dbopMynupoBatb COOCTBEHHOE MHEHHE M TMO3UIUIO, AapPTrYMEHTHPOBaTh H
KOOPJAMHUPOBATh €€ C TMO3WIUSAMH NapTHEPOB B COTPYIHUYECTBE IMpPH BHIPAOOTKE OOMIETO
peluieHusl B COBMECTHOM JESTENbHOCTH;

. OCYIIECTBIATh B3aUMHBIH KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HE00XO0IMMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIHE CIIOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JeMCTBUIA MapTHEPA, yMETh yOeXKIaTh;

. HCIIOJIb30BaTh a/IEKBaTHBIE SA3BIKOBHIE CPENICTBA /JIsi OTOOpaKE€HUsI CBOUX YYBCTB,
MBICJIEH, MOTHUBOB U MOTPEOHOCTEN; 0TOOpaXkaTh B peud (omucaHue, oObsICHEHUE) CoJiepKaHne
COBEpIIAEMbIX JEUCTBUH, Kak B (hopMe TIPOMKOH COLIMAIU3WPOBAHHON peuH, Tak U B (opme
BHYTPEHHEH peuy;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, HCIIOJIb3Yysl CpEACTBa YCTHOM U
MUCbMEHHOW KOMMYHHUKAIlMM TpH paboTe ¢ TeKcTaMu YyueOHHMKa W JOMOJHUTEIHHON
JUTEPaTypoi, CIIPaBOUYHBIMHU TaOJIMIIAMH, IMPOSBIATH TOTOBHOCTh K YBA)KEHHUIO MHOM TOUKH
3peHHst IPU 00CYkIEHUH PE3YIbTATOB BHIITOJHEHHON paboThI.

Ilpeomemmnvimu pesynomamamu uzyuyenus npeomema «Xumusa» é 8 knacce A6aa0mcs
cneoyroujue ymeHus:

1. B nosnasamenvHoli cghepe:

JlaBaTh OMNpEACNICHUs] M3YYEHHBIX IMOHSATHUN: BEIIECTBO (XMMHUUYECKHI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpUCTAINTNYECKas PENIETKA, BEMIECTBO, MPOCTHIE U CI0KHBIE BEIIECTBA, XUMHYECKAS
(dbopMyIna, OTHOCHTENbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAsi Macca, BaJCHTHOCTb,
OKCHUJIbI, KHCJIOTHI, OCHOBaHHs, COJH, amM(OTEPHOCThb, WHIUKATOP, MEPUOAMYECCKUN 3aKOH,
nepuondeckasl CHUCTeMa, T[epuoauYecKas Ta0nWia, W30TONBI, XUMHYECKas  CBs3b,
AJIEKTPOOTPHUIIATEIFHOCTh,  CTEMEHb  OKHCICHUS, DJJEKTPOJIUT); XUMHUYECKas  pEeaKIlus

(Xumuueckoe ypaBHEHHUE, TE€HEeTUYECKast CBSI3b, OKHUCIIEHUE, BOCCTaHOBJICHUE,
ANEKTPOJIUTUYECKAs JTUCCOITUAITHS, CKOPOCTH XUMHYECKON peakiumn);
* OMKCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENIbHO MPOBEJACHHBIE IKCIIEPUMEHTBI, UCIOJIb3Ys
JUISt 3TOTO €CTECTBEHHBIN (pycckuid, POJIHOM) SI3BIK u S3BIK XUMUH;
ONUCHIBATh W pa3iMyaTh H3YUYEHHBIE KJIACCHI HEOPTraHWYECKUX COCIUHEHUMN, MPOCThbIe U
CII0KHBIE BELIECTBA, XUMHUYECKHE peaximy;
KIIaCCHU(PUITUPOBATH W3y4YEHHBIE 00BEKTHI u SIBJICHUS;
HaONOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIbHO TPOBOJMMBIC OMBITHI, XUMHUYECKHE
peakuuu, MPOTEKAIOIINE B pupojie u B OBITY;

ACIaTb BBIBOABI MW YMO3AKJIKOUCHUA U3 Ha6J'IIOI[eHI/II\/'I, HU3YUYCHHBIX XHUMHYCCKUX
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3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB IO AaHAJIOTUU CO

CBOMCTBaMHU W3Y4YCHHBIX;
CTPYKTYpUPOBATh M3yYEHHBIH MaTepHuad U XUMUYECKYI0O HHPOPMAIUIO, TIOJYyYEHHYIO0 U3
TPYTHUX HMCTOYHUKOB;

MOJIETTUPOBATh CTPOEHUE aTOMOB AJIEMEHTOB MEPBOT0 — TPETHETO MEPHOJIOB (B paMKax
M3YYCHHBIX MOJIOKeHU Teopuu J. Pesepdopna), crpoeHre mpocTeHmmx MOIEeKyII.

2. B yennocmmuo-opuenmayuonnoii cgepe:
AQHAJIM3UPOBATh M OLEHHUBATh IOCIEICTBUS A1 OKpYXaroliel cpelnbl OBITOBOM U
MIPOU3BOJICTBEHHOM JIESATEIILHOCTH YEIOBEKa, CBSI3aHHOMU C MepepadOTKOM BEIIECTB.

3. B mpyoosoii cgepe:
* IPOBOJMTH XUMUIECKUI SIKCTIEPHUMEHT.

4. B cghepe 6ezonacnocmu dcusHedessmenrbHOCmu.:

* OKa3bIBaTh MEPBYIO MMOMOIIIb IPH OTPABICHHSX, OKOTaX U IPYTUX TpaBMaX, CBSI3aHHBIX
BEILIECTBAMH U JIAOOPATOPHBIM 000pYI0BaHHEM.

OINMCBHIBATh CBOMCTBA TBEPIBIX, JKHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIEIAS UX
CYILECTBEHHBIE ITPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHUIO M CBOMCTBaM, yCTaHAaBIIMBAThH
NPUYMHHO-CJIEICTBEHHBIC CBSI3U MEX/y JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHMX MOHATHH «aToM», «MOJIEKYJay,
«XMMHUYECKHH D3JIEMEHT», <«IIPOCTOE BEUIECTBO», «CIIOKHOE BEIECTBO», «BAJCHTHOCTHY,
WCTIOJIB3Ysl 3HAKOBYIO CUCTEMY XUMHUH,

* 1300pakaTh COCTaB NPOCTEHIIMX BELIECTB C IOMOIIBIO XMUMHUYECKHX (GOpMysI u
CYIIHOCTh XMMHYECKHX PEaKIUi C MOMOIIBIO XHMUYECKHX yPaBHEHUH;

* BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKxke
MacCOBYIO JIOJNIFO XHMHUYECKOTO 3JEMEHTAa B COCOUHEHHUSAX /ISl OLUEHKHM HUX TPAKTHUYECKOU
3HaYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHUJbI, OCHOBAHMsI, KUCIIOTHI, COJIH;

* KJIacCCU(PULIMPOBATh OKCHU/IbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI U COJIM IO COCTaBY;

* [TOJIB30BATHCA JTA0OPATOPHBIM 000PYJIOBAaHUEM U XUMHUECKOU MTOCYIOM;

* IPOBOJINTh HECJIOXKHbIE XUMUYECKHE OMBITHl M HAOMIOACHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIECTB B IMpOIECCe HMX TNPEBPALICHHUN; COONI0JAaTh TpaBWiIa TEXHUKH OE30MacHOCTH IpH
MIPOBEICHUHU HAOJIIO/ICHUI U OIBITOB,;

* pa3nuyaTh OSKCIIEPHUMEHTAIFHO KHUCIOTHI W MIENOYH, TIONB3YsACh WHIUKATOPAMHU;
0CO3HaBaTh HEOOXOIUMOCTh COOJIIOJICHUS Mep O€30MacHOCTH MpU OOpallleHUH ¢ KUCIOTaMu U
IETIOYaMH.

* pacKpbIBaTh CMBICI eprorueckoro 3akoHa /1. . Menneneesa;

* ONMCHIBATh W XapaKTEepPHU30BaTh TaOIMYHYIO (opMy TEpHOINYECKOH CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJIEp W paCIpele]CHHE YHCIIa DIIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX 3JEMEHTOB MAaJbIX IEPUOJIOB TEPHOIHMUECKON
CHCTEMBI, a TAK)KE KaJIHsI U KaJIbIIHS;

* pa3nuyaTh BUbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAICHTHYIO
HETIOJIIPHYIO U METAJUTNYECKYIO;

* 1300pakaTh SJEKTPOHHO-UOHHbIE (HOPMYJIBI BEIIECTB, O0OPa30BAHHBIX XUMHUYECKUMHU
CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCHUMOCTh CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAIUTMUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUINYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE JIEMEHTHl U UX COCAMHEHHUS HAa OCHOBE IOJIOKCHHS
3JIEMEHTOB B IIEPUOINYECKON CHCTEME B OCOOCHHOCTEH CTPOCHHSI X aTOMOB,;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE MEPUOANYECKOrO 3aKOHA U
MEePUOINYECKON CUCTeMBbl XuMHUYecKux 3neMeHToB J[. WM. MeHnneneeBa; ¢ OOBSACHATH CYTh
XUMHUYECKHUX MPOLECCOB U UX MPUHIUIHAIBLHOE OTINYHE OT GUINYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIIOBHS MPOTEKAHUSI XUMUYECKUX PEaKIIUii;

* YCTAQHaBJIMBAaTh MPHUHAMIEKHOCTh XMMHUUYECKOW PEaKUUHU K ONPEACIEHHOMY THILY IO
OJTHOMY M3 KJIaCCHU(HUKAIMOHHBIX MPU3HAKOB: 1) MO YHMCIy W COCTaBY MCXOJHBIX BEUIECTB U
MPOJAYKTOB pEaKIHUH (peakiuu COCIUHEHUs, pa3joXKeHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIICJICHUIO WJIU TOTJIOLEHUIO TEIJIOTHI (PEaKLMK IK30TEPMUUYECKUE U S3HIOTEPMUUECKUE);

3) M0 M3MEHEHUWIO CTENEHEeH OKUCICHHUS XUMHYECKHUX DJIEMEHTOB (PEaKiMh OKHCIHUTEIbHO-
BOCCTAHOBUTEIIbHBIC); 4) 110 00paTUMOCTH Tpolecca (peakuu 00paTUMbIE U HEOOpaTUMBIE);

* COCTaBJIATb YPAaBHEHMS 3JIEKTPOJUTUYECKON IUCCOLUMALMN KHUCIOT, LIEJIOYEH, COJei;
MOJTHBIE M COKpAIIEHHbIE MOHHBIC YPAaBHEHUS pEaKkUuii OOMEHAa; ypaBHEHHS OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA;

* MPOTHO3UPOBATH MPOIYKTHl XUMHUYCCKHX PEAKIHH 10 (popMyramM/Ha3BaHUSM UCXOTHBIX
BEIIECTB; OMPEIEISITh UCXOIHBIE BELIECTBA MO (opMyliaM/Ha3BaHUSIM MPOJTYKTOB PEaKIIUU;

* COCTaBJIATh YPAaBHEHUS peakluii, COOTBETCTBYIOLIUX [1OCIE0BATEIbHOCTHU («LEMOUYKE))
MpEBPAIICHUII HEOPTraHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA MPU3HAKU, CBUAETEILCTBYIOIINE O MPOTEKAHUU
XUMHUYECKON peaKluu;

* [IPUTOTOBJISATH PACTBOPBI C ONPEACIEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO BEUIECTBA;

* ONPEAENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT M ILIEIOYEH M0 U3MEHEHHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTh KAYECTBEHHbIE PEAKLUHU, MMOATBEPKIAIOIINE HAIMYUE B BOJHBIX PacTBOPAX
BELIECTB OTAEJIbHbIX HOHOB

* ONpEAENATh NPUHAIIEKHOCTh HEOPraHWYECKHX BEUIECTB K OJIHOMY M3 HM3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIbl U HEMETAILJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIHU;

* COCTaBJIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSIM;

* OIPEJIENATh BAJIGHTHOCTh U CTENIEHb OKHCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTraHUUECKUX COEJUHEHHI MO BaJEHTHOCTSIM M CTENEHSIM
OKHCJIEHHUS 3JIEMEHTOB, a TaK)XKe 3aps/ilaM HOHOB, YKAa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KUCIIOT,
OCHOBAHHWH U COJIEH;

* O0BSACHATHh 3aKOHOMEPHOCTH M3MEHEHHUS (U3HUYECKUX U XUMHUUECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAJIOB) M WX BBICHIMX OKCHUIOB, OOpa30BaHHBIX 3JEMEHTAMU
BTOPOT'O ¥ TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME€ XHMMHUYECKHE CBOWCTBA, XapaKTepHbIE I TPYII OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMUMHYECKHE CBOWCTBA, XapaKTEepHBIC IS KaXKJIOTO U3 KIIACCOB
HEOPraHWYECKUX BEILIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH  MPUMEPHl  pEaKLUMil, MOATBEPKAAOIMIMX  XUMUYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPENENATh BEUIECTBO-OKUCIUTEIL U BEIIECTBO-BOCCTAHOBUTEIL B OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX;

* COCTaBJIATh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBINA OallaHC (A7 M3YYEHHBIX PEaKIuil) 1Mo
MIPEIJIOKEHHBIM CXeMaM peaKiuit;

* MPOBOJUTH J1a0OpaTOPHBIE OMBITH, MOJITBEPKIAIONINE XHMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu uzyyenusn npeomema «Xumusay é 9 knacce aA6aaomcs
cnedyrujue ymeHusa:

1. B nosnasamenvuoui chepe:
© JaBaTh OIpPENETCHHS W3YUYCHHBIX MOHSATHI: BEMIECTBO (XUMUYECKUU DIIEMEHT, aToM,
WOH, MOJIEKYJa, KPUCTaNTMYecKas penieTka, BEIIeCTBO, MPOCThIE M CIOXHBIC BEIIECTBA,
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XHUMHUYECKas (i)OpMy.]'Ia, OTHOCHUTCJIbHAA aTOMHasl MaccCa, OTHOCHUTCIIbHAasA MOJICKYJIsIpHasa Macca,
BaJICHTHOCTD, OKCHU/JBI, KHUCJIOTHI, OCHOBAaHMA, COJIH, aM(bOTepHOCTB, HUHIUKATOop,
HepI/IOI[I/ILICCKI/Iﬁ 3aKOH, IIEpHOAHUYECKAasd CHCTEMA, MECPHUOANICCKAA Ta6J'II/II_Ia, HU30TOIIbI,
XUMHYCCKad CBA3b, DJICKTPOOTPHUUATCIBHOCTL, CTCIICHL OKHCJICHUA, I—)HGKTpOJII/IT); XUMHYCCKas
peaKnus (XI/IMI/I‘ICCKOC YpaBHCHHUE, TCHCTHYECKas CBA3b, OKHCIICHHEC, BOCCTAaHOBJICHHUC,

3JIEKTPOIUTUYECKAS JUCcCcoLMalus, CKOPOCTh XUMHUYECKON peakuun);
* OIMCHIBaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO IPOBEIEHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YsI
JUIS 3TOr0 €CTECTBEHHBIN (pycckui, POJIHOI) A3BIK U A3BIK  XUMUHU;
ONHUCBHIBATh W Ppa3IMy¥aTh HM3Y4YEHHbIE KJIACChl HEOPraHMYECKUX COECIUHEHUH, MpOCThie M
CJIOKHBIE BELIECTBA, XUMHUYECKHE peaxkuuy;
KJIaccu(puIupoBaTh U3y4EHHbIE 00BEKTHI u SIBJICHMSI,;
HaOIIOAAaTh JAEMOHCTPHPYEMBbIE M CaMOCTOSITENBHO MPOBOJUMBIC OMNBITBI, XHMHUYECKHE
peaKiuu, pOTEKaroIue B npupoe U B ObITY;

ACJIaTb  BBIBOJbI MW YMO3AKJIIIOYCHHUA U3 Ha6HIOIIeHHfI, HN3YUCHHBIX XUMHWYCCKUX
SaKOHOMepHOCTeﬁ, IIPpOrHO3UPOBATH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB II0 aHAJIOrMHU CO

CBOMCTBaMH U3YYECHHBIX;
CTPYKTYPUPOBaTh HM3y4YCHHbIH MaTepuanl W XHMHUYECKYI0 HH(OpMaIuio, MOJIyYEeHHYIO U3
OPYrux HCTOYHHKOB;
MOJICJINPOBaTh CTPOECHUE ATOMOB 3JEMEHTOB IEPBOr0 — TPETHEro IMEPHOAOB (B paMKax

M3YYCHHBIX MOJIOKEeHUI Teopuu . Pesepdopna), crpoeHne mpocTeHImmx MOIEeKYII.

2. B yennocmmuo-opuenmayuonnoii cgepe:
AQHAIM3UPOBATh U OLIEHUBAThH MOCIEACTBUS JIJISl OKpPYKaIOIIEeH cpeabl OBITOBOM U
IIPOM3BOJICTBEHHON JIEATENIbHOCTH YE€I0BEKa, CBA3aHHOMN C MepepabOTKON BEIECTB.

3. B mpyoosoii cpepe:
* IPOBOJIUTH XUMHUECKUI IKCIICPUMEHT.

4. B cghepe b6ezonacnocmu HcuzneoesmenbHoCmu.

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIEHUAX, 0XKOraxX U IPYruX TpaBMax, CBSI3aHHBIX
C BellecTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YUACOB)

Has3zeanue Tema ypoxa OcHognbie éuovl oesmenvhocmu | Ucnonv3oe
pazoena odyuarwuxcsa aHue
odopyoosa
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1Ipeomem xumuu. | Criymanue OObSICHEHHI yUUTEIS.
Bewecmsa. CamocrosiTenpHas paboTa ¢ y9eOHUKOM.
OObsicHeHrEe HAOII0JaeMBIX SIBJICHUH.

2.IIpespawenus
pespaty Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
eeuecms. Ponv C N
TymiaHue 0ObSICHEHUN YIUTEs.
XUMUU 8  JHCUSHU
CamocrosiTenbHas paboTa ¢ y4eOHHUKOM.
yenoeexda.

3.Kpamxuii  ouepk | Ciymianue oObsICHCHUH yUUTEIS.
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ucmopuu pazsumus | CamocTosiTeNbHasi padoTa ¢ y4eOHUKOM.
XUMUU. OTbop W cpaBHEHHWE MaTepuana IIo
HECKOJIbKUM HCTOYHHKAM.
4.11CXD JI.U. | Cnymanue OObsICHCHHIA yIUTEIS. Jaruauk
Menoeneesa. 3naxu | CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | BBICOKOH
XUMUYECKUX PaGora ¢ Tabnuieit Menneneena. TEMIEpaTyp
9/1eMEeHMO8. PaGora ¢ kaproukamu. pl, Jartunk
TEMIEpaTyp
Bl
IJIATUHOBBIN
5. Xumuueckue A
HaM3 POpMyII.
Gopmynsi.
Omuocumenvras Pemenne TEKCTOBBIX KOJUYECTBEHHBIX H
AMmoMHAA u | KaUCCTBCHHBIX 3aaa4.
MONEKYIAPHAS Crnymiane 00bSICHEHUN YUUTEIS.
maccol. Pabota B mapax.
PaGora B rpymnmax.
Amoxw 1 Ocrostere Pabora ¢ pa3gaTo4HBIM MaTepUAIOM. 'HaTqHKU
Xumuueckux | ceéeoenus 0 | Corymanme o6bACHEHNH yIHTELA. BBICOKOU
IIEMEHM 08 CIMpOEHUU AMOMOS. | (a6 erosmenpHas pAGOTA ¢ YUEGHHKOM. TEMIIepaTyp
(8u) H3zomonul. bl, JlaTumk
TeMIeparyp
BI
MJIATUHOBBIN
2. Cmpoenue | Cinymanue oObICHECHUN YIUTEIIA.
9NEeKMPOHHBIX CamocrodrenbHas paboTa ¢ ydeOHUKOM.
obonouex amomos. | Pabora c Tabnuueit Menneneesa.
Hzmenenue uucna | Paborta ¢ kapTOUKamH.
INEKMPOHOB Ha | PaboTta B mapax.
BIY. Pa6ora B rpymnmnax.

3. Hounas cesso.

Crnymanue o0bICHEHUN yUUTES.
Pernienue nocTaBneHHbIX 3ajay.
Pabota ¢ yuebHMKOM.

Pabora B mapax.

PaGora B rpynnax.

4. Caymanue oObsCHEHUN YUUTES.
Bzaumooeticmsue Pabota ¢ Tabnuieir Menaeneena.
amomos Pemenue 3amau.

271eMeHmMOB- Pabota B mapax.

HeMemanos PaGora y mockwu.

medxncdy cobol.

5. Kosanenmnas

Xumudeckas C643b.

Pabota ¢ pa3gaToYHBIM MaTEpPHAIOM.
Caymanue oObsSCHEHUN YUUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHKOM.

6. Memannuueckas
XUMUYECKASL CEA3b.

PaGora c pa3gaToyHbIM MaTepuaIoM.
Crnynranve 0ObsICHEHUN yIUTETIS.
CamocrosiTenbHas paboTa ¢ y4eOHHUKOM.

7. Obobwenue u
cucmemamu3ayust
3HAHULL .

Pabora B mapax.
Pabota B rpymnmax.
Pemenue 3apmaud.
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[IpoBepka noy4YEeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

8. KoumponvHas

Pemenwne 3aianuii KOHTPOIBLHOU PaOOTHI.

paboma Ne 1.
IIpocmoie 1. Ilpocmeule aTYNK
P 7 P PaGora c pa3gaTo4HbIM MaTepUATIOM. A .
m geulecmea - N BBICOKOH
gewecmea W Crnymanue 0ObSICHCHUI yUUTEIS.
u) MemaJiibl u TeMIIepaTyp
CamocrosTenpHas paboTa ¢ y4eOHUKOM.
HeMemainbl. bl aATYNK
Amnanus ommoOoK. A
Ananuz o TeMneparyp
. AHaM3 KOHTPOJIBHON PabOTHI.
KOHMPOIbHOU bl
6 P Pa6ora Hazg ommOKaMH. .
abombl. ILUIATUHOBBIN
p Pemenue 3agau.
— U3MEpCHHE
TeMIeparyp
BI TIEPEXOJIOB
AJUTOTPOITHBI
X
MOAHpUKAIH
71 Ccepsl;
HU3MEPCHHE
TEMIEPaTyp
bl IIJIABJICHUS
BEIIECTB.
2. Konuuwecmeo
Ananuz Gopmyi.
seujecmaa.

Pemennie TEKCTOBBIX KOJUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 0ObsICHEHUN YUUTEs.

3. Pewenue 3a0au .

Ananuz Gopmyi.

Pemennie TEKCTOBBIX KOJUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 0ObsICHEHUH YUUTEs.

4, Monapuwiii
0bvem 2a306.

Ananus ¢popmyi.

Pemennie TEKCTOBBIX KOJUYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsICHEHUN YUUTEIS.

5. Pewenue 3a0au.

Ananuz Gopmyi.

Pemiennie TEKCTOBBIX KOJUYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsICHEHUN YUUTEIS.

6. Ob6obwenue u

Pabota B mapax.

cucmemamuszayus | Pabota B rpymnmnax.

3Hanut no eonaee | Pentenue 3amad.

«IIpocmule [IpoBepka noy4eHHBIX 3HAHU.

seujecmsar. IToaroroBka Kk KOHTPOJIBHOU padoTe.

7.  Kommponvnas | Pemenue 3aqannuii KOHTPOJIBLHON PaOOTHI.

paboma Ne 2.
Coeounenun | 1. Cmenens | Cnymanue 0ObsSCHEHUH yuuTens.
xumuueckux | okucnenus. Ananuz | CamocrosiTenbHas paboTa ¢ yueOHHUKOM.
DIEMEHMO8 KOHMPOAbHOU Pabota ¢ Tabnuneit Menneineesa.
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(15 u).

pabomei.

Pabora ¢ kapToukamu.

2. Baowcnenuue
KAaceovl  OUHAPHBIX
COCOUHEHUIL .

PaGora c pa3gaTtoyHbIM MaTepuaIoM.
Crnynranue oObsICHEHUN yUUTETIS.
CamocTosTenbHas paboTa ¢ yUeOHUKOM.

3. OcHosanus. Pa6 Hatunk pH
aboTa ¢ pa3/1aTOuYHbIM MaTEPHATIOM.
Craymanue oObsSCHEHUN YIUTEIS.
CamocTosiTenpHast paboTa ¢ yUeOHHKOM.
4. O6o6wenue u | Pabota ¢ pa3gaToOuyHbIM MaTEPHUATIOM.
cucmemamuszayus | Pemienue 3anad.
SHAHUUL. 3akperuieHue 3HaHUU 10 TEME.
5. Kucnomui. Craymanue oObsSCHEHUN YIUTEIS. Hatuuk pH
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT6op U cpaBHEHHE Marepuaia Io
HECKOJIBKUM HCTOYHHKAM.
6. Ob6obwenue u | PaboTa c pa3naTOYHBIM MAaTEPUATIOM.
cucmemamu3zayus | Penienue 3anad.
SHAHUU. 3aKperuieHue 3HaHUuM 10 TEMe.
7. Conu. Caymanue 0ObsICHEHUN YUUTENs. Haruuk pH

CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop u cpaBHeHME MarTepuaiga IO
HECKOJIbKUM HCTOYHUKAM.

8. Obodbwenue u

Pab6ora ¢ pasaaTOYHbIM MaTCpHUaJIOM.

cucmemamuszayusi | Pemenue 3amad.
3HAHUI. 3akperuieHne 3HaHui 110 TeMe.
9. Ob6obwenue u | PaboTa c pa3naTOYHBIM MaTEPUATIOM.
cucmemamuzayus | Pemenue 3anau.
SHAHUU 00 | 3akperyieHue 3HaHUI 10 TEME.
OCHOBHBIX Klaccax
Heop2aHu4ecKux
geujecms.
10. P

aboTa ¢ pa31aTOYHBIM MaTEPUATIOM.
Kpucmannuueckue C 6 N

JyIIaHue OObSICHEHUN YIUTEIIS.
peutemri. CamocrosiTenbHas paboTa ¢ yUeOHUKOM.
12. Yucmule | Cnymanue oObICHEHUN YIUTEINS.

eewecmea u cmecu.

CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHeHHME MarTepuaiga IO
HECKOJIbKUM MCTOYHHKAM.

13. Maccosas u
obvemnas oonu
KOMNOHEHMO8
cmecu.

Ananu3 Gopmyi.

Pemennie TEKCTOBBIX KOJUYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObICHEHUN YUUTEIS.

14. Pacuemoi,
CEA3AHHbLE c
nouAmuem «O0JAy.

Ananuz Gopmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBCHHBIX 3a/1a4.
Caymanue oObsSCHEHUN YUUTEIS.

15.  Kommponvuas
paboma Ne 3.

Pemenue 3amannii KOHTPOJIBHOM PAOOTHI.

Hzmenenus,

1. Qusuueckue

Pabota ¢ pazgaToyHbIM MaTepHAIIOM.
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nPOUCX00AUU | A6TIEHUS 8 XUMUU. Crnymranve 00bsICHEHUN YUUTETIS.
e ¢ | Ananus CamocrosrenbHas paboTa ¢ ya4eOHUKOM.
eewecmeamu | KOHMPOIbHOU
(12 u). pabomul.
2. Xumuueckue | Ciiymanue oObSICHCHUN YIUTEIIA.
peaxkyuu. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1Oop u cpaBHeHME MarTepuaiga IO
HECKOJIbKUM HCTOYHUKAM.
3. Xumuueckue | Ciymanue oObsICHEHUH YIUTEIS.
VpasHeHus. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1bop u cpaBHeHHME MarTepuaiga IO
HECKOJIBKUM HCTOYHHKAM.
4. Pacuemvr no
Ananus ¢popmyi.
XUMUYECKUM
VYPABHEHUSM. Pemrenne TEKCTOBBIX KOJIMYSCTBCHHBIX U
Ka4eCTBEHHBIX 3a]1ay.
Caymanue 0ObsCHEHUH YUUTEIs.
5.  Pacuemwvr no
Ananus ¢popmyi.
XUMUYECKUM
Penienne TEKCTOBBIX KOJUYECTBEHHBIX U
VPaBHEeHUSAM.
Ka4eCTBEHHBIX 3a]1a4.
Crnymanue oObsICHEHUN YUUTEs.
6. Peaxyuu
Pabota ¢ pa3garouHbIM MaTepUaIoM.
DPAa3N0HCEHUSL. .
Crnymanue oObSICHEHUN yUUTENs.
CamocrosiTenbHas paboTa ¢ yUeOHUKOM.
7. Peaxyuu
Pabora c pa3gaToyHbIM MaTepuaoM.
CcoeOUHeHUsl. .
Caymanue oObsCHEHUN YUUTENS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
8. Peaxyuu | Cnymanue oObSICHEHUN YUUTENS.
3amMeujeHusl. CamocTosTenbHast paboTa ¢ yueOHHKOM.
OT6op U cpaBHEHHWE Marepuaia Mo
HECKOJIBKUM MCTOYHHKAM.
9. Peaxyuu | Cnymanue oObsSCHEHUHN yauTes.
obmena. CamocrosrenbHas padoTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKAM HCTOYHHUKAM.
10. Tunwi
Pabota ¢ pa3gaTouHbIM MaTepHaIoM.
XUMUYECKUX .
g Caymanue 0ObsCHEHUN YUUTEINS.
peaxyuii Ha
. CamocrosTenbHas paboTa ¢ yUeOHUKOM.
npumepe  C60UCM8
800bl.
11. O6o6wenue | Paborta B mapax.
sHanuti no meme | PaboTa B rpymnmnax.
«Hzmenenus, Pewenne 3anmau.
npoucxoosuyue ¢ | IIpoBepka MosyuyeHHbIX 3HAHUM.
sewecmeamuy. ITonroroBka K KOHTPOJIBHOI paboTe.
12.  Koumponvnas | Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.
paboma Ne 4.
Ilpocmenimue | 1. [lpakmuueckas

onepauuu c

paboma Noj.

HaGnromenne 32 JI@MOHCTpalUsIMU
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eéeuecmeamu
(Xumuueckuii
NPAKMUKYM)

5 w).

Ilpuemor
obpawenust c
1a60pamopHvIM
obopyodosanuem.

YUUTEIS.

OO0pscHeHnEe HAOTIOIAEMBIX SBJICHHIA.
IlocTaHOBKa ONBITOB IJIsl JEMOHCTPALMH
KJ1acey.

BrinonHenue npakTHYecKon paboThlI.

2. ITlpakxmuueckas aTYUK
P HaGOmonenne  3a  JIeMOHCTpaIMsIMH A
paboma  Ne2 — TeMmneparyp
Habnmiooenue 3a i . Bl
. . OObscHeHrEe HAOIIOAACMBIX SIBIICHHIA. .
2opsuelt ceeoll. IJIAaTHHOBBIN
[TocTaHOBKa OIBITOB JIJISi JEMOHCTPALIMH
KJIaccy.
BrinonHenue npakTHYeCKon paboThlI.
3. Ilpakmuueckas aTYUK
P HaGOmronenne  3a  JIeMOHCTpaIMsIMH A .
paboma  Ne3 — BBICOKOM
Ananuz  nousvl u i . TEeMIIepaT
OO0bscHeHrEe HAOIIOAAEMBIX SIBJICHHIA. patyp
6000bL. bI, JlaTumk
ITocTaHOBKa OIBITOB JIJIsi JEMOHCTPALIMH
KIACCY. TEMIEPaTyp
. Bl
BelnosiHeHUE MPaKTUYSCKOM PadOTHI. .
IIJIATUHOBBIH
—H3MepeHUe
TEMIEPaTyp
Bl B
mporecce
oOyueHus
npreMaM
BBIITAPUBAHU
s BOIBI U3
o0pa3ioB
MTOYBEI.
Haruuk pH —
pH -
U3MepeHHe
BOJIOPOTHOTO
MoKa3aTes
BBITSKKH
pacTtBopa
MMOYBBI
4. [lpaxmuueckas aTYHK
p Habmroneune 3a JIEMOHCTPALASIMH A .
paboma  Ne4 yamTens BBICOKOH
Ipusnaxu i . TeMmrepar
p O0bsAcHeHHE HAOITIOMAEMBIX SIBIICHUM. patyp
XUMUYECKUX Bl aTYUK
g [TocTaHOBKa OIBITOB JIJIST JEMOHCTPAIMH | A
KYuil. TEMIIEpAT
pearyuu KJIaccy. CMIICpatyp
. Bl
BrImosTHeHUE MPaKTUYECKOW PabOoTHI. .
IIJIAaTHHOBBIMH,
Hatunk pH —
pU3HAKU
peakuuii 1o
U3MCHCHUIO
CpeIbI
(peakuus
HeWTpanu3an
un)
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5. Ilpaxmuueckas OIeKT
p HabGmionenne 32 J@eMOHCTpanusMu POHHBI
paboma Nes. yaTens e BECHI,
Ipucomoenenue ) . Ha0o
P O0bsicHeHNEe HAOIFOJaeEMBIX SBJICHUI. 5 p
acmeopa caxapa u TOPUU
p P D [TocTaHOBKa OMBITOB JJIsi JEMOHCTPAIMH J1abopatop
pacuem e2o KTacey I'MA
Maccosou 00U 8 ) .
BrimonHeHue npakTu4ecKoi paboThl.
pacmeope.
Pacmeopenue. | 1. Pacmeopenue. aTUUK
P P Pabota ¢ pa3gaTouHBIM MaTEPHAIOM. A .
Pacmeopoi. Pacmeopumocmo Ciymmanye o6bicHeH i yauTens BBICOKOM
Peax geulecma 8 8ooe. ) TeMIiepar
eaxuuu W CamocrosiTenpHast paboTa ¢ y4eOHHKOM. eMiepatyp
UOHHOZ20 bI, JaTumk
oOmeHna. TEMIEPATYP
OKuciumenvn BI
0- IUTATUHOBBIN
60CCIMAHOGUM - o
e/lbHble TOPEHUIO
peaxyuu(11 CKa3aHo
y) BBIIIIC,
2. DJIC. OcHosHbie aTtuuk pH —
4 ™ Pabora ¢ pa3gaTo4HBIM MaTepUAIOM. A p
NOJI0JHCEHUS . pu
Craymranue oObsSCHEHUN YIUTEIIS. p
A3YYEHUU
CamocrosiTenbHas paboTa ¢ yUeOHUKOM. v
3 Houmnvle KHCIoT "
) Ananus ¢popmyi. OCHOBAaHUI
VPABHEHUSL. (
PellieHre TEKCTOBBIX KOJIMUECTBEHHBIX U | \CPE/@
Ka4yeCTBEHHBIX 3aJ1a4. pacTBopa).
Crnymanue oObSICHEHUN YUUTEs. HaTmk
4.. Kuciomwli, ux SJIEKTpOLpOB
" ’ Pabota ¢ pa3zgaTouHbIM MaTEpPHAIOM. OIHOCTH -
Knaccuguxkayusi  u o
9 Crnymanue oObsICHEHUI yUUTENS. M3ydeHHe
ceoticmaa.
CamocTosTenbHas paboTa ¢ yUeOHHKOM. TIPOBOIMMOC
5. Ocnosanusa, ux
& ’ PaGora c pa3gaToyHbIM MaTepUaIOM. ™
xaaccupuxayus u "
4 Cnymianue 0ObSICHEHUH YIUTENS. pacTBOpoB

ceolicmaa.

CamocrosiTenbHas paboTa ¢ yUeOHUKOM.

6. Oxcuowl, ux
Knaccuguxkayus  u
ceolicmaa.

Caymanue oObsICHEHUN YUUTENS.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHeHME MarTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

7. Conu, ux
Knaccuguxkayus  u
ceoticmaa.

Caymanue oObSICHEHUN YIUTENS.
CamocTosTenbHast paboTa ¢ yueOHUKOM.
OT1bop u cpaBHeHHME MarTepuaiga IO
HECKOJBbKHUM UCTOYHHUKAM.

8. ['enemuueckas

Pabota ¢ pa3gatouHbIM MaTepUaIoM.

630 MeHcoy Crnymanue oObsICHEHUN yUUTENs.
rraccamu CamocrosrenbHas paboTa ¢ y4eOHHKOM.
geujecms.

9. Oxucnumenvno- | Ciaymanue 0ObSICHEHUN YIUTEIS.
goccmanosumenvr | CaMmocTosITeIbHAS paboTa ¢ y4eOHHKOM.
ble peaKyuu. OT1Oop ® cpaBHeHHME Marepuaiga IO

HECKOJBbKHUM HCTOYHHKaM.

10. Obobwenue u
cucmemamu3ayust

Pabota B mapax.
Pabota B rpynmax.
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BHAHUU NO meme «

Pemenue 3amau.

Pacmeopenue. [IpoBepka nmony4yeHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka Kk KOHTPOJIBHOM paboTe.
Peaxyuu  uonmnozco
oomena. OBPy.
11. Kommponvuas | Pemienue 3a1anuii KOHTPOJIBHOU PaOOTHI.
paboma Ne 5
Ceoiicmea 1. [Ilpakmuueckasn
P Habmonenue 32 JEMOHCTpaIUsIMU
nekmpoaumo | paboma  Ne 6. yaHTeNsE
U KYuu. i .
6 . OHMble pedakyuu O0bsAcCHEHHE HAOITIOAEMBIX SIBIICHUMN.
(xumuneckuit [TocTaHOBKa OMBITOB IJISI IEMOHCTPALIMH
NPAKMuUKym) KITacey.
(4w BrImonHeHne npakTHYecKon paboTHI.
2. Ilpaxmuueckas aTYUK
P Habmonenue 32 JEMOHCTpaIUsIMU A
paboma  Ne 7. — TEMIEPATYP
Venosus X . BI
OO0bscHeHrEe HAOIIOAAEMBIX SIBJICHHIA. .
npomexanus IJIATUHOBBIN
[TocTaHOBKA OMBITOB JJISI IEMOHCTPAIIMH
XUMUYECKUX KIaccy
eakyuii.  MenHco : .
peary Y| Boimonuenne MIPaKTUYECKON PabOTHI.
pacmeopamu
INEKMPOIUMO8 00
KOHya.
3. Ilpaxmuueckas atunk pH
P HaOmroneune 3a JIEMOHCTPALIASIMH A p
paboma  Ne 8. —
Cesoticmea kuciom i .
N | O0ObsIcHeHNE HAOIIOAEMBIX SIBIICHHIA.
OKCUOO08,
. . | [TocTaHOBKA OIBITOB JIJISi JIEMOHCTPAIHH
OCHOBAHUIL U COJIEIL. Kaccy
Brinonnenue npakTuyeckoit paboThl.
4, [Ipaxmuueckas
p HabGmronenne  3a  eMOHCTpanusIMH
paboma  Ne 9. —
Pewenue X .
OOpsacHEHNE HA0II0AeMBIX SIBJICHUI.
IKCHEPUMEHMATIbH
P [TocTaHoBKa OMBITOB JAJISI JEMOHCTPAIMU
bIX 300aH.
KJ1accy.
BoinonHenue npakTuyeckoil paboThl.
3axnrouenue | 1.0600wenue u | Pabota B mapax.
(44 cucmemamu3ayus Pabota B rpymnmax.
SHAHUL no | Pemenue 3anmau.

VUeOHUKY Xumuu 3a
8 knacc.

[TpoBepka moy4yeHHBIX 3HAHUU.
[ToaroToBKa K KOHTPOJIBHOH paboTe.

2.0606wenue u
cucmemamuzayus
3HAHULL no
VUeOHUKY Xumuu 3a
8 knacc.

Pabora B mapax.

Pa6ora B rpynmnax.

Pemenue 3anau.

[TpoBepka Moy4yeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOU padoTe.

3. Hmoeosas | Penienue 3a1anuii KOHTPOJIBHON paOOTEHI.
KOHMPONbHASL

paboma no xumuu

3a 8 knacc.

4. Ananuz | AHanmu3 ommoOoK.

KOHMPOAbHOU AHanM3 KOHTPOJIBHOM PabOTHI.
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pabomul.

Paboma
Hao owubramu.

Pabotra Hax ommOkamu.
Pemenue 3amau.
Craymanue oObsICHEHUI YIUTEIIS.

9 KJIACC (68 YACOB)
Has3zeanue Tema ypoka. Ocnoenvie uowl Hcnonvzos
pasoena, oeamenvHocmu anue
KOlu4ecmaeo ooyuarowuxcsn obopyoosa
yacoe HuUus
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Ciymanue oObsICHEHUN yUUTEIs.
xapakmepucmu | xumuyecxkozo snemernma | CamocrosTenbHas — pabota ¢
K@ XUMU4YeCcKux | Ha  OCHO8aAHUU €20 | yYCOHUKOM.
anemenmos (4 | nonoscenus 6 | Pabota ¢ Tabnuueit Meneneena.
u). Ilepuoouueckoti PaboTa ¢ kapToukamu.
cucmeme I u
Menoeneesa.
2.  Xapaxmepucmuka | Ciaymanue 0ObICHEHUN yUUTE.
xumuueckozo snemenma | CamocTosTenpHass — pabota ¢
HA  OCHOBAHUU €20 | yYCOHUKOM.
NOJI0dHCEHUS 6 | Pabora ¢ Tabnureit MeHneineesa.
Ilepuoouueckoti Pabota ¢ kapToukamu.
cucmeme I u
Menoeneesa.
3. Xapaxmepucmuxa | Ciymanue OObsICHCHHIH yUUTEISI.
xumuueckoeo snemenma | CaMocTosITeNIbHAs ~ paboTa €
no KUCTOMHO- | YICOHUKOM.
ocHosnviM  ceoticmeam | Pabota ¢ Tabnuueit MeHnaeaeesa.
obpazyemulx um | PaboTa ¢ kapTouKamu.
coeOuHeHuUll.
4, Ilepuoouueckuii | Cnymanue oObICHEHHN YIUTEIS.
3aKOH u | CamoctostenpHass ~ pabota ¢
Ilepuoouuecxas YI€OHHKOM.
cucmema  xumuyeckux | Pabota c Tabnuueir Meneneesa.
anemenmos  J[. M. | Pabora c kapToukamu.
Menoeneesa.
Memanner (13 | 1. Ilonosxcenue | Cnymanue oObSICHEHUN yUUTEIS.
y) Memannos 6 | CamocrosiTenbHass ~ pabota ¢
Ilepuoouueckoii YI€OHHKOM.
cucmeme PaGora c Tabnuneit Meneneena.

J.U.Menoeneesa u
cmpoeHue uUx amomoa.

Pabota ¢ kapToukamu.
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2. Xumuueckue P JlaTunk
. abota c pa3aaToyHbIM
C60liCMea Memanios. MATEPHATOM. TeMIIepaTyphl
Crnyiranue oObsICHEHUN YUUTETIS. THIATHHOBRIM
CamocrositennbHast ~ pabora  C
Y4EOHHKOM.
3. THonyuenue | Cnymanue oObICHEHUN YUUTEIIS.
memannos.  Kopposus | CamoctosTenbHass ~— pabora  C
Memanios. y4€OHUKOM.
Ot60p u cpaBHEHHE MaTepuana
110 HECKOJIBKUM HCTOYHHKAM.
4, L]enounvie | Cnymanue OObsICHEHUN yUUTENS. Jatuuk
Memannol. CamocrosaTenbHass ~ paboTa ¢ | TeMIeparypsl
Y4eOHUKOM. IUTATUHOBBIN
OTt00p U cpaBHEHUE Marepuaa
M0 HECKOJIbKUM UCTOYHHUKAM.
5. Lenounvie | Pemenue 3amaud.
Memannol. Pabora no xapToukam.
Pemenue XUMHYECKUX
YpaBHEHUM.
6. bepunnuu, macHuii u P
abora c pa3aToYHbIM
wenoyHo3emenbHvle MaTepHATOM,
MEMALOL. Cnymanue oObSICHEHUN YUUTEs.
CamocrosiTenpbHast ~ pabota ¢
y4eOHUKOM.

7. Bepunnuu, macnuii u

Pemenue 3agay.

ujeouHo3eMebHble Pabota o kapToukam.

Memannvl. Pemenue XHUMHYECKUX
YpaBHEHUM.

8. Antomurui Pabora C pa3naToYHbIM
MaTepuaIoM.
Cnymanue oObSICHEHUN yUUTENs.
CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.

9. Anromunuu.

Pemienue 3agau.
Pabota no kapToukam.

Pemenne XUMHYECKUX
YpaBHEHUM.

10. JKene3o. Cnymanue oObSICHEHUN YIUTEIs.
CamocrosiTenpHast ~ pabora ¢
y4eOHUKOM.

OO0ObsacHenue HaO0JII01aEMBIX
SIBJICHUU.
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11.  3axpennenue u

Pa6oTa B mapax.

cucmemamuzayusl Pabora B rpymnmax.

3HaHUl no 2naee nepsou | Pemenue 3amad.

«Memannwviy. IIpoBepka nOIy4eHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJIbHOM
paborte.

12. Konmponvuas | Pemenune 3amanuii KOHTPOJIbHOM

paboma MNel | paGoTHI.

«Memannvi».

13. Ananuz | AHamu3 ommooK.

KOHMPOIbHOU pabomsl. | AHAIH3 KOHTPOJIBHON pabOTHI.

PaboTa Hag ommOKamu.
Pemenue 3agau.
Crymanue oObsCHEHUN YUUTes.

Ceoiicmea Ipakxmuyeckasn paboma Ha6oneHe 12 JlaTauk
memannos u ux | Nel.  Ocywecmenenue HIEMOHCTPAIAAMY VaHTeIs BBICOKOM
coeounenuii YEnouKu  XUMUMECKUX | e oo o HaGronaemprx | TSMIEPATYP B,
(Xumuueckuii npeepawjeHul. J—— Jarauk
npakmuxkym)(3 ' TEMITEpaTyp bl
P Y [TocTanoBka OIIBITOB TSt patyp
u). IUIATUHOBBIM —
JEMOHCTpAIIMH KJIaccy.
. | U3MEpeHue
Beimonnenue NPaKTHYECKON
TEMITEPaTyp bl
paboTHI. paryp
HIepexX0/10B
TOTPOTTHBI X
MoudUKaIm i
cephl;
U3MEpeHue
TEMITEPaTyp bl
TUTABJICHHS
BEIIIECTB.
Ipaxmuyeckasn paboma Ha6moeHie 32

Ne2.  Ilonyuenue u
ceolcmea  CoOeOUHeHuUll

JACMOHCTpalUsAMU YUUTCIIA.

OO0bsicHEHUE HAOJIFOTaeMBIX

MeMmanos. N
SIBJICHUH.
[TocTanoBka OIBITOB TUIA
JIEMOHCTpAITNH KJIACCy.
Brinonnenune MPAaKTUYECKON
paboTHI.

Ipakxmuueckas paboma

P p HaOmronenune 3a

Ne3.

DKrcnepumenmavhble
3a0ayu no
PACNO3HABAHUIO u

noOJIy4YeHUIoO eeuecmse.

ACMOHCTpaAllUAMU YUUTCIIA.

OO0ObsacHenue HaO0JII01aEMBIX
SIBIICHH.

ITocTanoBka OIIEITOB TS
JIEMOHCTpAITNH KJIACCy.
Beinonuenue [IPaKTUYECKON
paboTHI.
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Hememannwt 1. Hememannvl: amomol | Cinymianue oObSCHEHUN yUUTEIS. JaTtuuk
(26 w) u npocmeie sewecmsa. | CaMmocTodTeapbHass  paboTa  C | BRICOKOU
Kucnopoo, 030H, | YA€OHHKOM. TEeMITepaTyp I,
8030)X. Otb6op u cpaBHeHHe marepuana | JlaTuuk
10 HECKOJIbKUM UCTOYHHUKAM. TEMIEPATyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIEPATYP bl
epexoJI0B
QJUTOTPOITHBI X
MoauduKany i
cephl;
U3MEepeHHe
TEMIIEPATYP bl
TUTaBIICHUS
BEIIIECTB.
2. Hememannwi. | Pemenue 3amauy.
Xumuueckue ceoticmea | Pabota o kapToukam.
HemMemainios. Pemenue XUMHYECKUX
YpaBHEHUM.
3. Xumuueckue
Pa6ora c pa3aToYHbIM
SNEMEHMbL 6 KNEMKAX | \\orornanon,
HCUBLLY OpedUsMOG. Cnymanue oObSICHEHUN YUUTEs.
CamocrosiTenpbHast ~ pabota ¢
y4eOHHUKOM.
4. Booopoo. Pemenue 3anau.
Pabota no kapToukam.
Pemenue XAMWUYECKUX
YpaBHEHUM.
5. l'anoeensi. Cnymanue oObSICHEHUN yUUTENs.
CamocrosiTennbHast ~ pabota  C
Y4E€OHUKOM.
OObsacHeHue HaOII0JaeMbIX
SIBJICHU.
6. Coeounenus | Pemenue 3a1ad.
2a102€H08. PaboTa o xaproukam.
Pemenune XUMHYECKUX
YpaBHEHUM.
7. Ionyuenue | Cnymanue 0ObSICHEHUN YIUTE.
2a102€H08. CamocrosTenbHass ~ pabota €
buonozuueckoe y4eOHUKOM.
3HayeHue u npumernenue | OTOOpP M CpaBHEHHE MaTepuaa
2a102eH08 u Ux | 1O HECKOJIBKUM UCTOYHHUKAM.
CcoOeOUuHeHUll.
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8. Kucnopoo.

PaGora c
MaTepHaIOM.

Crnyiranue oObsICHEHUN YUUTETIS.

CamocrositennbHast ~ pabora  C
Y4EOHHKOM.

pa3aaToOYHbIM

Jatamk
BBICOKOM
TEeMITepaTyp I,
Jatuuk
TEeMITepaTyp bl
MJIATHHOBBIN —
HU3MEPCHHE
TEMIIepaTyp bl
MepexoI0B
AJUIOTPOITHBI X
MoauduKany i

CepHI;
U3MEepeHHe
TEMIIEPATYP bl
TUTaBIICHUS
BEIIIECTB.
9. Konmponvuaa | Peuienue 3aganuii KOHTPOJIbHOM
paboma Ne2 paboTHI.
10. Cepa. Crnymanue oObsICHEHUN YUUTETIS. JaTtauk
CamocrosiTenbHast ~ paboTa  C | BBICOKOH
Y4E€OHUKOM. TEMIEPATYp Bbl,
OO0ObsacHeHHE HaOmomaeMbIx | JlaTumk
SIBJICHUM. TEeMIEepaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIEPATYp bl
MIEPEexX0JI0B

AJUIOTPOIIHBI X
MoauduKamy i

CephI;
U3MepeHue
TEMIEPATYp bl
TUTABIICHUS
BEIIICCTB.

11. Coeounenus cepwi. | Cinymanue oObSICHEHUN yUUTES.
CamocrosiTennbHast ~ pabota  C
Y4€OHUKOM.

Ot6op u cpaBHEHHE MaTepHala
10 HECKOJIbKUM UCTOYHHUKAM.

12. Cepnas kucnoma. Cnymanue oObSICHEHUN YIUTEIs. JaTtaux
CamocrositenbHast ~ pabdora ¢ | pH
y4eOHUKOM.
OO0ObsacHenue HaO0JII01aEMBIX
SIBJIEHUU.

13. Azom. Pemenne 3amau.
PaboTa o kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUM.
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14. Ammuax. Cnymanue oObSICHEHUN yUUTEs. JaTuuk
CamocrositenbHast ~ pabora ¢ | pH
Y4eOHHKOM.
OOmbsicHeHne HaOTI01aeMbIX
SIBJICHU.
15. Conu ammonus. CnymaHnue 0ObSICHEHUN YUUTENS.
CamocrosiTenbHast ~ pabota  C
y4€OHUKOM.
OO0bsicHeHUE HAOJIFOTaEMBIX
SIBJICHUU.
16. Kucnopoonwvie | Cnymanue oObsICHEHUN yUUTENS.
COeOUuHeHUs1 azoma. CamocrositenpbHast ~ pabora  C
Y4eOHUKOM.
OTt00p U cpaBHEHUE Marepuaa
110 HECKOJIbKUM UCTOYHHKAM.
17. Docgop u eeo PaGora c pa3gaToYHbIM Aarank
COCOUHEHUSL. TEeMIEPATyphI
MaTepHaIOM. o
Cnymanue oObSICHEHUN YUUTEs. [HIATHHOBBIM
CamocrosiTtennbHast ~ pabora  C
y4eOHUKOM.
18. @ocgop u eco | Pemenue 3amau.
coeOuHeHUsl. Pabora no xapToukam.
Pemmenue XUMHUYECKUX
YpaBHEHUM.
19. Venepoo. Crnymanue oObsICHEHUN yIUTEN.
CamocrosiTenpbHast ~ pabora ¢
Y4EOHUKOM.
OObscHeHne HaOJTI0JaeMbIX
SIBJICHUU.
20. Kucnopoouvie | Pemenue 3amau.
coeouHenus yenepooa. | PaboTa mo kapToukam.
Pemienue XAMUYECKUX
YpaBHEHUM.
21. Kpemnuii u eeo | Caymanue 0ObSICHEHUN yIUTEI.
coeOuHeHUsl. CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.
OO0ObsacHenue HaO0JII01aEMBIX
SIBJIEHUU.
22. Cunuxamnuas | CnymaHue OObSICHCHUN YIUTEIIS.
NPOMBLULIEHHOCTb. CamocrosaTenbHass  pabota ¢
Y4€OHUKOM.

OT10op U cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHUKAM.

23. Obobwarowuti ypox
no meme
«Hememannwvi».

Pab6ota B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka moy4YEeHHBIX 3HAHUM.

IlogroroBka K  KOHTPOJIBHOU
pabore.

24. Obo6warowuti ypox | Pabora B mapax.

no meme | Pabora B rpymnmax.
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«Hememannwvi».

Pemenue 3amad.

[IpoBepka nosy4yeHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJIbHOM
paborte.

25. Koumponvuasn
paboma Ne 3.

Penrenne 3aJaHud

KOHTPOJIbHOM paOOTHI.

26. Ananuz
KOHMPOILHOU pabomebi.

AHanmu3 ommooK.

AHaM3 KOHTPOJIBHOU PabOTHI.
Pabora Hax ommbOkamMu.
Pemrenue 3amau.

Crnymanue oObsICHEHUH YUUTEN.

Ceoiicmea
Hememanioe u

Ipaxmuueckas paboma
Nod.

HaOmronenue 3a
JIEMOHCTPAIMSMH YIUTEIIS.

ux coeounenuii | Ixcnepumenmanvhole
P OO0ObsacHeHNE HAOJIFO1aeMBIX
(3 u). 3a0auu  no  meme 9
SIBIICHUH.
«llooepynna
[TocraHoBKa OIIBITOB TUIst
KUCI0p0o0a.
JIEMOHCTPAIINH KJIACCY.
Beinonnenue MPAKTUYECKOM
paboTHI.
Ipaxmuueckas paboma
P p Habmronenue 3a

Nes5.

JACMOHCTpaAlUAMU YUUTCIIA.

Oxcnepumenmanvhole
OO0ObsacHeHHE HAOJIFO1aeMBIX
3a0ayu no meme N
SIBIICHUH.
«Ilooepynnsl azoma u
ITocTanoBka OIIBITOB T
yenepooay.
JIEMOHCTpAIINH KJIACCy.
Breimonnenue MPAKTUYECKON
paboTHI.
Tpaxmuueckas paboma OneKT
p p Habnronenue 3a p
Neé. Ilonyuenue, OHHBI € BECHI,
JIEMOHCTPAIMSMH YIUTEIIS.
cobupanue u Habop
OObscHeHue Ha0JIF0JTaeMBIX
PAcno3Hasanue eazos. N naboparopuu
SIBIICHUH.
THUA
ITocTtanoBka OIIBITOB T
JIEMOHCTpAINH KJIAcCy.
Brimonnenue MPAaKTUYECKON
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oOBbSICHEHUH YIUTEIS.
eemecmea (13 | opeanuueckou xumuu. CamocrosiTenbHast ~ pabota  C
y) Y4€OHUKOM.

OT10op U cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHUKAM.

2. Ilpeoenvhvie
Y211e8000p00bL.

Cnymanue oObSCHEHUN yUUTENs.
CocraBienue XUMHUYECKUX
dbopmy.

Pab6ota B mapax.

PaboTa y nockwu.

3. Henpeoenvnuie
Y211e8000p00bL.

Crnymanue oObsSICHEHUN YIUTEIS.
CocraBieHune XUMHAYECKUX
bopmy.

Pa6oTa B mapax.

Pabora y mocku.
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4. Cnupmei. Cnymanue oObSICHEHUN yUUTEs. JlaTamk
CamocrositenbHast ~ pabora ¢ | pH
Y4eOHHKOM.
OT10op U cpaBHEHHE MaTepuana
110 HECKOJIbKUM HCTOYHHKAM.
o. Ilpeoenvhvie | Cnyiianue 0ObSICHEHUN YUUTENS. JlaTauk
0OHOOCHOBHbIE CocraBieHue xumudeckux | pH
KapboHosvle Kuciomsl. | HopMyd.
Pa6oTa B mapax.
Pabora y mockwu.

6. Cnooicnvie 3¢hupul.
Kupeol.

Crnymranue oObsICHEHUH YUUTETIS.
CocraBnenue XUMHUYECKUX
dbopmyL.

PaGota B mapax.

Pabora y nocku.

7. Amunoxuciomer u
oenku.

PaGora c
MaTepHaIOM.

Cryuranue oObsSCHECHHI YIUTEIIS.

CamocrosiTtennbHast ~ pabora  C
y4eOHUKOM.

pasaaToOYHbIM

8. Amumnoxucromsr u
benxu.

Cryuranue oObsSCHCHHI YIUTEIIS.
CocraBnenue XUMHUYECKUX
bopmy.

PaGoTa B mapax.

Pabora y mocku.

9. Vanesoowt.

Cnymanue oObSICHEHUN yUUTENs.
CocraBienue XUMHUYECKHUX
dbopmy.

Pab6ota B mapax.

Pabota y nocku.

10. IHonumepeor.

Crnymanue oObsCHEHUN yIUTEN.

CocraBnenue XUMHUYECKUX
bopmys.
PaGoTa B mapax.
Pabora y mocku.
11. Obobwarowuii ypox | Pabora B mapax.
no meme | Pabota B rpymmax.
«Opeanuueckue Pemenne 3amau.
gewecmaay. [TpoBepka mosy4yeHHBIX 3HaHUH.
[logroroBka K  KOHTPOJIBHOM
pabore.
12. Konumponvnas | Pemienne 3agaHuii KOHTPOJIbHOU
paboma Ned. paboTHI.
13. Ananuz | AHanu3 oumooK.
KOHMPONbHOU pabomsl. | AHAIH3 KOHTPOJIBHON pabOTHI.
Pabora Hax ommbOkamMu.
Pemrenne 3amau.
Crnymanue oObsICHEHUN YUUTEN.
3akpennenue 1. Ilepuoouueckuti | Pabota B mapax.
(6u) 3aKOH u | Pabota B rpymnmax.
Ilepuoouueckas Pemenune 3amau.
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cucmema  xumudeckux | [IpoBepka mosydyeHHBIX 3HAHUH.

971eMEeHMOo8 J[A. | IlonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4, Knaccer xumuueckux

COeouHeHull 6 ceeme
321

5. Hmoeosasn Pemenue 3aJIaHUN
KOHMPOIbHAs paboma. | KOHTPOJIBHOU paObOTHI.

6.Ananuz KoHmponvbHoU | AHAIU3 OMIMOOK.

pabomai. AHaM3 KOHTPOJIBHOM pabOTHI.
Pabora Hax ommbkamu.
Pemenue 3agau.

Crymanue oObsCHEHUI YUUTEs.
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