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IosicHuTeNLHAA 3aNINCKA

Pabouas nporpamma no xumuu 11 8-9 kiaccoB pazpaboTaHa Ha OCHOBeE (heepaabHOro
rocynapcTBeHHOro oOpaszoBarensHoro cranmapra OO0, obOpazoBarensHOW Tporpammbl MBOY
«Muxaino-IlaBnosckas COILL» u nmpumMepHol mporpaMmbl 1O XUMHH, a TaK K€ Ha OCHOBE
aBTOpCKO# yueOHoi mporpammsl O.C. 'abpuensHa.

Ha 0a3e wnentpa «Touka pocra» obecrneunBaeTcsi peanuzalus 00pa3oBaTeNIbHBIX
IpOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMHU 3aKOHOAATENLCTBA B cdepe o00pazoBaHus U C Y4ETOM
pexomennanuii denepanpHOro omeparopa ydeOHOro mpeamera «Xumus». OOpazoBaTelbHAS
IporpaMMa IMo3BOJISIET UHTETPUPOBATh pearu3yeMble MOAXO/Ibl, CTPYKTYPY U COoAepxaHue Mpu
opraHu3anu oO0yueHHss XUMHU B 8—9 Kilaccax, BRICTPOGHHOM Ha 0asze J000ro u3 JOCTYIHBIX
yueOHo-MeToanueckux komiuiekcoB (YMK). Hcnonb3zoBanue obopymoBanms «Touka pocta»
npu peannzauuu JanHoi Ol mo3BossieT co3naTh yCaoBUS:

. JUIS PACUIUPEHUS COJIEP>KaHUs MIKOJIFHOTO XUMUYECKOT0 00pa30BaHMs;

. JUIS TIOBBIIIEHUS IMO3HABaTENbHOM AKTUBHOCTH OOYyYalOUIMXCS B E€CTECTBEHHO-
Hay4YyHOU 0051acTH;

. JUIE  Pa3BUTUS JIMYHOCTH peOEHKa B Imporecce OOy4YeHHS XHMHH, €ro
CHOCOOHOCTEH, (OpMUPOBaHUS U YIOBIETBOPEHHUS COIUAIBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. Ui paboThl € OAApEHHBIMM IIKOJbHUKAMH, OpPraHU3allid WX pa3BUTUSA B
Pa3IMYHBIX 00JacTsIX 00pa30BaTEebHOM, TBOPUECKOH JACITEILHOCTH .

OO0mas xapakrepucTuKa y4eOHOro npeamera « XuMush»

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWia CBOE BIMSHHE Ha
BCce OO0JIaCTM YEJIOBEYECKOI0 CYIIECTBOBaHMS, 3ajajla HOBOE BHUJICHHE MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM JKHU3HM O0IIECTBA!
3HaHUE XUMHHM CIY)XUT OCHOBOH s (OPMHPOBAHHUS MHUPOBO33PEHUS UEJIOBEKa, €ro
MIpE/ICTaBICHUI O MaTepUaIIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPaAOT (hOpMHUpYEMbIE XUMHUEN
NPEJCTaBICHUS O B3aUMOIIPEBPAILECHUSAX HHEPTUUM U 00 HBOJIOIUM BEIIECTB B MPUPOJIE;
COBpEMEHHasi XMMHs HalpaBjeHa Ha pelleHHe II100aJbHbIX NMPOOJIeM YCTOMUMBOIO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, SHEPreTHYecKOM, MHUILEBOW M 3KOJOrMYecKod Oe30MacHOCTH,
npo0sieM 3/ipaBooxpaHeHus. B yclioBusSX BO3pacTaloLIero 3Ha4€HUs XMMHUU B KM3HU 00IlecTBa
CYIIECTBEHHO TIOBBICHJIACh DPOJIb XMMHUYECKOro oOpa3oBaHMs. B miiaHe couuanu3aluyd OHO
SBJIAETCS OJHHUM M3 YCIOBUH (OPMUPOBAHUS MHTEIUIEKTa JIMYHOCTH W TapMOHHYHOTO €€
pa3BuTHs. COBpEMEHHOMY 4YeJIOBEKY XMMHUECKHE 3HaHUS HEOOXOAMMBI JJsi MPUOOpEeTeHUs
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOr00Opa3HOM KHM3HM OOIIECTBA, Ul OCO3HAHHS BaXXHOCTH pPa3yMHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO M 3JIOPOBBIO JPYTUX, K OKpYXKaIOUIeH MpUpoIHON cpexe, A
IPaMOTHOI'O MOBEJCHMS TP UCIOIb30BAaHUM PA3JINYHBIX MAaTEPUATIOB U XUMUUYECKUX BELIECTB B
MTOBCETHEBHOM XKU3HU XHMMHUYECKOoe 00pa3oBaHHME B OCHOBHOW IIKOJE SBJISETCS 0a30BBIM IO
OTHOIICHHUIO K CHCTeMe OOIIero XMMHU4Yeckoro oOpaszoBanus. [103ToMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO peaJu3yeT MpUCyllue OOIIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUYEBBIE
LIEHHOCTH, KOTOpbIE OTPaKalOT TOCYIapCTBEHHbIE, OOILIECTBEHHbIE W WHAWBHUIYyaIbHbIE
MOTPeOHOCTH. DTUM OMpENEsIeTCs CYIIHOCTh OOImel CcTparerud OOy4deHHs, BOCHUTAHUS H
pa3BUTUSI O0YYaIOUIMXCSl CPEACTBAMU Y4eOHOro mpenmera «Xumus». Vzyuenue mpeamera: 1)
croco0cTByeT (HPOpMHPOBAHUIO €CTECTBEHHOHAYYHON KapTHHBI MUPA, JOCTH)KEHUIO OOIIed u
(YHKIIMOHATBLHON TPaMOTHOCTH, JTA€T BO3MOXHOCTH JJIi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCUT
BKJIaJ B (DOPMUPOBAHHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOM eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOMMMBIX Kak B IOBCETHEBHON JKH3HU, TAK U B MPO(ECCHOHATBHOW AEATEIBHOCTH; 3)
3HaKOMHT CO CIEIU(PHUKON HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO B3IJIAAA HA



€IMHCTBO TPHUPOABI M YEJOBEKAa, SBISETCS OTBETCTBEHHBIM J3TanoM B (HOPMUPOBAHHUU
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH  TOAPOCTKOB; 4)  cmocoOCcTByeT  (OPMHPOBAHUIO
LIEHHOCTHOT'O OTHOLIECHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOrHYecKoe 00pa30BaHHUE MOIPOCTKOB

Ha3Banubsie HampaBieHHss B OOyYEHHHM XUMHH OOECIEUMBAIOTCA  CIEHU(PUKOM
COJIEp)KaHusl IpPEIMETa, KOTOPBIM SBISIETCA IEJaroru4eckKd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOil HAYKM XMMHU Ha ONpeAeTIEHHOM dTare e€ pa3BuTHi. Kypc XMMHUU OCHOBHOW IIKOJIBI
OpPUEHTUPOBAH Ha OCBOECHHE OOYyYarOIIMMHUCS OCHOB HEOPraHMYECKOW XUMHMHM M HEKOTOPbIX
MOHATUH U CBeJCHUN 00 OTIENBHBIX 00BEKTaX OpraHndeckoil Xxumuu. CTpyKTypa comepiKaHus
npeamera cOpMUpOBaHA HAa OCHOBE CHUCTEMHOro Mojaxoja K ero usydenuto. CoxepkaHue
CKJIa/IbIBAETCSl U3 CUCTEMBI MOHATUN O XMMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUMN
0 XuMHYecKOoM peakumu. OOe 53TH CHUCTEMBl CTPYKTYPHO OpPraHHM30BaHbl [0 IMPUHLUIY
IIOCJIEIOBATEIILHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIo
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO YY€HHMS KaK OCHOBBI BCETO €CTCCTBO3HAHMS, YPOBHS
nepuoandeckoro 3akona /1. M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHUSI O CTPOCHUHU
aToMa M XMMHUYECKOW CBS3M, NPEACTABICHUN 00 3JIEKTPOJIUTUUECKON TUCCOIMALMU BEILECTB B
pacTBopax. TeopeTnyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKHU IOJYYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBITTONIHAS (YHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOIO0 IIPUMEHEHHs U MOJY4YeHHMs H3ydaeMbIX BeEIIECTB Takas oOpraHusanus
coJlepKaHUsl Kypca CHOCOOCTBYET MPEACTABICHUIO XUMHUYECKOM COCTaBISAIONICH Hay4dHOU
KapTUHBI MHMpa B JIOTMKe €€ CUCTEeMHOH mpupoabl. Tem cambiM o0ecrieuynBaeTcss BO3MOKHOCTh
U1 OpMUPOBaHUS Y 00yYaIOLIUXCs LIEHHOCTHOIO OTHOLIEHHUS! K HAYYHOMY 3HaHHMIO U METOAaM
II0O3HAHUS B HayKe. BaXHO TakKe 3aMETUTh, YTO OCBOCHME COJEP)KAaHUS Kypca MPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHbIX KypcoB: «Okpyxawoomuid Mup», «buonorus. 5—7
Kjaccel» U «Pusuka. 7 Kiacey.

Jlannast oOpazoBaTenbHas MporpaMMa 00eCeunBaeT YCBOGHUE YYaIlMMUCS BaKHEUIINX
XUMUYECKHX 3aKOHOB, TEOpPUH U MOHATHH; (HOpMUpPYET MpEACTaBICHHE O POJU XUMHH B
OKpPY’KaroIllleM MHpE W KU3HH 4eloBeKa . [Ipn 3TOM OCHOBHOE BHHMAHME YAEISETCS CYIIHOCTH
XUMHMUYECKUX peakUuid M MeTojaM HuxX ocyuiecTBiieHus . OIHMM M3 OCHOBHBIX IPHHIIMIIOB
MIOCTPOECHUSI MPOTPaMMBbl SBJISETCS MPUHLHUIT JOCTYIMHOCTH . OKCIEpPUMEHTaJbHbIE JAaHHBIE,
IIOJIyYEHHBIE YYalIUMMCS NIPU BBIIOJIHEHUU KOJWYECTBEHHBIX OINBITOB, MO3BOJIIOT YYalIUMCS
CaMOCTOATENIBHO JIe]aTh BBIBOJBI, BBIABJITH 3aKOHOMEPHOCTH . [loaXonpl, 3al0KEHHBIE B
coJiepKaHue MPOrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMBbIE YCIOBHS JUIsl CUCTEMHOTO YCBOEHUS
yYalUMHUCSl OCHOB HayKH, JJIs1 00eCnedyeHrs pa3BUBAOIIETO U BOCHUTHIBAIOIIETO BO3IEHCTBUS
o0y4eHMs Ha JIMYHOCTH yuamierocs . opMupyemble 3HaHUS JTOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOEXKACHUH IKOIbHUKA, IEHTPAJIBHBIM SIIPOM €r0 Hay4YHOT'O MUPOBO33PEHHUS .

Ienn 1 ocodeHHOCTH H3yUYeHUsI Y4eOHOr0 mpeaMera

K HampaBneHHIO NEpBOCTENIEHHOW 3HAUYMMOCTH MpPHU pealu3aluu 00pa3oBaTeIbHbIX
¢byHKIMi npeamera  «XUMHS» TPAJWLMOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUNW OCHOB
XUMHAYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMs, IPAKTUUECKOH NesATeTbHOCTH
YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTYpHIL. 3ajada NpeaMeTa COCTOHT B
(OpPMHUPOBAHUN CUCTEMBI XMMHUYECKMX 3HAHUH — BaKHEHIINX (DAKTOB, MOHSATHIA, 3aKOHOB U
TEOPETHUUYECKUX IOJIOKEHUH, JOCTYNHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOrO XapaKTepa, s3bIKa
HAyKW, 3HAHUH O HAYYHBIX METOJaX HM3YYCHHUsS BEIIECTB M XMMHUYECKUX PEAKIHMi, a TakkKe B
(OopMHUPOBAHUN U PA3BUTUU YMEHHMU M CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HAOMIOICHNEM H  TPOBEJCHHEM XHMHYECKOTO OKCIEPHMEHTa, COOIIONEHHEM  IPaBHII
Oe3omacHOro oOpallleHusi C BEIIeCTBAMU B IOBCEAHEBHON >ku3HU. Hapspy ¢ stum  nemm
W3yYeHHUs TpeMeTa B TMpOrpaMMe YTOYHEHBI W CKOPPEKTHPOBAHBI C YYETOM  HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpaszoBanus. CerofHs B oOpa3oBaHuu 0c000
3HAUUMOHN TNPHU3HAETCSA HANPABIEHHOCTh OOYYEHHs] Ha Pa3BUTHE M CaMOPA3BUTHE JMYHOCTH,



¢dbopmupoBaHue €€ MHTEIUIEKTa U 001Iel KyapTypbl. OOyueHHe YMEHHIO YYUThCS U MPOJOIKATh
CcBOE 00pa3oBaHUE CAMOCTOSTEIHLHO CTAHOBUTCS OJHOW M3 BAXHEHIMX (YHKIMA ydeOHBIX
MPEMETOB.

B cBsi3u ¢ 3TUM NpH U3YYEHUU TPEeIMETa B OCHOBHOM ILIKOJIE JOMUHUPYIOIIEE 3HAUYCHUE
npuoOpenu Takue e, Kak:

* (popMuUpOBaHUE UHTEIUIEKTYaJIbHO Pa3BUTOI JIMYHOCTH, TOTOBOIl K CaMO0Opa30BaHUIO,
COTPYIHUYECTBY, CAaMOCTOSTEILHOMY IPHHATHIO DELICHHWH, CIIOCOOHOM amanTUpoBaThes K
OBICTPO MEHSIIOIIMMCS YCIIOBUSAM XKHU3HU;

* HampaBJICHHOCTh OOy4YeHHS HA CHUCTEMAaTHYECKOEe MPHUOOLICHHE YYaluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENbHOCTH, HAayyHbIM  METOJaM  IO3HaHWS,
(hOpMUPYIOIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

* o0ecrnedyeHHEe YCJIOBUM, CHOCOOCTBYIOIIUX MPUOOPETECHHIO OOYYaIOIIMMHUCSA OIBITA
pa3HOOOpa3HON NeATENbHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JISl Pa3INYHBIX BUIOB JAEATEIbHOCTH;

* (opMupoBaHHE yMEHHI OOBSCHATH M OLIGHWBATh SIBJICHUS OKPYXKAIOIIETO0 MHpa Ha
OCHOBaHUU 3HAHUH U OMBITA, OTYYECHHBIX MPU U3YUEHUU XUMHH;

* popmMupoBaHue y 00yUJAIOMIUXCSI TYMaHUCTUYECKIX OTHOIICHHA, TOHUMAHHUS IEHHOCTH
XUMHUYECKUX 3HAHWM A BBIPAOOTKU SKOJOTHYECKH IIeIeCOO0pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIIBHOCTU B LEISAX COXPAHECHHUS CBOETO 3J0POBbS M OKPYXKAIOWIEH MPUPOIHOU
CpeIbl;

* pa3BUTHE€ MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHSA OOIIEUEIOBEUECKUX IICHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY POl U HATIPABICHHOCTH JAIBHEUIIIETO O0yUCHHUS.

MecTo yuyeOHOro npeamera « XMMusD> B y4eOHOM ILIaHe
B cucreme obmero oOpa3oBaHusi «XuUMHUS» TpU3HAHA O00A3aTENBbHBIM Y4E€OHBIM
MpeIMEeTOM, KOTOpPBIM BXOJIUT B COCTaB IpeAMETHON obnactu «EcTecTBeHHO-Hay4YHbIE
npeAMeTb». Y4eOHbIM IUIaHOM Ha €€ M3ydeHue OTBeJeHO 136 yueOHBIX yacoB — 1O 2 4 B
Hezleno B 8 M 9 Kilaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHusi 0 roJaM o0yUeHHUs

(mpakTHUYecKas 4YacTh Y4YEOHOTO COJEpKaHHWS TIpeIMeTa YCUJIeHA MaTepuaIbHO-
TexHUYecKor 0a3o0il 1eHTpa «Touka pocTtay Ins peanuszanuu 00pa3oBaTEeNbHBIX MPOTPaMM B
paMKax MpernojgaBaHus XUMHUH)

8 KNIACC 2022/2023 yuebnutii 200

Beeoenue

Uro uzyuaetr xumus. [IpocTsie u cnoxHbie BemecTBa. CBONCTBA BEIECTB. XUMHUECKUI
anemMeHT. DOopMBI CYIIECTBOBAHUS XUMUYECKOTO dJIEMEHTA. XUMUYECKUE SBJICHHS, UX OTJIMYNE
oT ¢u3mueckux sBieHW. J[OCTMKEHHS XUMHHM U WX TMPaBWIbHOE HCHONb30BaHUe. McTopus
BO3HUKHOBEHHSI U Pa3BUTHSA XUMHUHU. PO OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUUYECKON
Hayku. OcCHOBHbIE 3akoHbI XuMuH. OOIIee 3HAKOMCTBO CO CTPYKTYpPOH MEpHOIUYECKON
Tabnuupl: nepuoAsl U rpynnel. Tabmuna .M. MenneneeBa kak crpaBOYHOE IocoOue yis
MOJIYUYEHHUsI CBEJCHUH O XUMHYECKHX »dyeMeHTax. (OO0o3HaueHWE XHMHUYECKUX DIIEMEHTOB.
[TpoucxoxaeHne Ha3BaHMM XUMHUYECKUX DJIEMEHTOB. Tabnuiia MeHzeneeBa Kak CIpaBOYHOE
mocoOue ISl MONYYEeHUs CBEJCHUI 0 XUMUYECKUX dJIEeMEHTaX. XuMudeckas Gpopmyna, WHIEKC,
kod(purmenT: 3amucu u urenue Gopmyn. Macca atoMoB 1 MoJiekys. OTHOCHTENbHAsI aTOMHas
Macca. OTHOCUTENbHAsE MOJIEKYIsSIpHAst Macca. PacyeT MaccoBOM 107U XMMHYECKOTO 3JIEMEHTA
o gopmysie BelecTBa.

Amomul Xumuueckux 31eMeHmo6



JlokazarenbcTBa CIOXKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJIE€Ib CTPOEHUS aTOMOB. XapaKTepUCTHKAa HYKJIOHOB. B3auMMOCBSA3b IOHATHI: IPOTOH,
HEUTPOH, MaccoBoe 4ucio. COBPEMEHHOE ONPEIEICHUE MOHITHUS «XMMMUECKUN AJIEMEHT».
W3MeHeHns, MPOUCXOAIINE ¢ YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTaBE aTOMOB
XUMUYECKUX JJIeMEHTOB. M30TOmbl, Kak pasHOBUAHOCTb AaTOMOB OJHOTO  JJIEMEHTA.
XapakTepucTuKa 31eKTpoHOB. CTpoeHHe IEKTPOHHBIX 000JI04eK aTOMOB 3JeMeHTOB. [loHsATHE
O 3aBEpUICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (PHEPreTUUYECKUX) ypoBHAX. Pacronoxenue
JJIEKTPOHOB HAa DHEPreTHYECKHUX YPOBHAX, AaTOMBl METAUIOB M HeMeTauloB. HoHBI
MIOJIOKUTEIBbHBIE U oTpuliatenbHblie. [lonarue nona. Monsl, 06pa3oBaHHbIE aTOMaMH METAIJIOB U
HemeTaioB. [loHATHE 00 MOHHOM CBSI3U, CXEMbl O0pa30BaHMs MOHHBIX COeqUHEHUH. CXeMbl
00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Qopmynbl. KoBaneHTHas monsipHas H
HeToJIsIpHas XuMudeckue cBsi3u. Cxembl oOpa3oBanust mosiekyn coenuuennit (HCI, H2O, NH3 u
ap.). DIEKTPOHHBIE M CTPYKTYypHBIE (hopMynbl. CxemMbl 00pa3oBaHUs JBYXaTOMHBIX MOJICKYII
BOJIOPOJIa, XJOpA, CEepbl, a30Ta U Jp. DJIEKTPOHHbIE U CTPYKTYpHble (opmynsl. KpaTHoCTb
XMMHYECKOM CBs3U. [loHsATHE O MeTayuMueckor cBsi3U. EauHas mpupoja XMMHYECKOM CBSI3H.
[lonatue o6 arom-uonax. IlonsTHe 00 O000OLIECTBICHHBIX 3JEKTpOHAX. BrlnoiaHeHue
yIpakHEHUH, OJITOTOBKA K KOHTPOJILHOU padoTe.

Ilpocmuie 6ewgecmea

XapakTepuCTHUKa ITOJIOKEHUS JJIEMEHTOB-METAUIOB M HeMeTauloB B llepuonnueckon
cucreme. CtpoeHne ux aromoB. dusnyeckue CBOKWCTBA META/UIOB U HEMETAJUIOB — IIPOCTBIX
BeulecTB. Pacyer OTHOCUTENBbHON MOJIEKYISIpHOM Macchl (IOBTOpEHHE). AJUIOTpONMS Ha
npumMepe osoBa, Qocdopa, kuciaopoaa u yriaeposaa. KoauuecTBo BemecTBa W €IUHHIBI €rO
U3MEpEHUs: MOJIb, MIJLJIUMOJIb, KUIoMoJib. [locTosiHHas ABoraapo. Pacuet MonekyisspHbIX Macc
BEIIECTB IO MX XHUMHYECKUM QopmynaM. MMUUIUMONSApHAs M KUJIOMOJISIpPHAs MaccChl.
BoinonHenue ynpaxHEHUH ¢ UCIIOJIb30BAaHUEM MOHATUH «I1OCTOSIHHAsE ABOTaipo», «KOJINYECTBO
BEIIECTBA», «Macca», «MoJsipHas Macca». OO0oOlieHHe M 3aKpelvieHHue 3HaHWH 10 Teme
«KonuuecTBo BeliecTBa», pelieHUe dKCIEpUMEHTANbHBIX 3a7a4. [loHATHE 0 MOJIsIpHOM O00BEMeE
ra3oB. HopmanbHble ycioBus. MUJIMMONSPHBIA W KHIOMOJSPHBIH 00BeM. BrinmonHeHue
YOPaXHEHUH C HUCIHOJIb30BAaHUEM NOHATUN «MOJIIPHBIH 00BEM», «KOJIMYECTBO BEILIECTBAY,
«maccay, «MossgpHast Maccay. O0o01IeHne U 3aKperyieHre 3HaHUi Ha TeMy «MosipHbIil 00beM
ra3oBy, peleHne IKCIIEPUMEHTANIbHBIX 3a7a4. O0001IeHne U cucteMaTu3anus 3Hanui. Pemenue
3a/1a4 U yIIpa>KHEHUH C UCITOJIb30BAHUEM MOHATHH «KOJINYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM», «TTIOCTOSIHHAsE ABOTaJIpO».

Coeounenusn Xumuueckux 31eMeHmos

[TonsitTue o crenenu okuciaeHus. OmnpeseneHue CTENEHM OKUCIEHUS MO (opmyrnam
coequnenuil. CocraBnenue (opMya OMHApHBIX COEIUHEHMH, OOHMI crmoco® WX Ha3BaHUIL.
Oxcupapl. CocraBnenue ux Gopmyin v HazBaHui. Pacuersl mo ¢opmynam. CoctaB U Ha3BaHUS
OCHOBaHHUH, ux kiaccugukanus. Pacuetsl no ¢popmynam ocHoBanuid. [Ipencrasurenn: NaOH,
KOH, Ca(OH)2. Pacuersr mo ¢opmynam ocHoBanuii. CocTaB W Ha3BaHHS KHCJIOT, HX
knaccupukanus. Pacuerst mo ¢dopmynam kucnot. IlpencraButenu kuciaotT. Pacuersl 1o
¢dbopmynam kucnot. CoctaB U Ha3BaHus coyieli. Pacuetsl nmo ¢opmynam coneit. [lpencrasurenu
coneiti: NaCl, CaCOgs, Caz(PO4).. Pacuersr mo ¢opmynam coneii. IlpoBepounas pabora mo
OCHOBHBIM KJaccaM HEOpraHmdeckux BemiecTB. Pacdersl mo ¢opMyliaM OCHOBHBIX KJIAcCOB
HEOpPraHMYeCcKuX BemiecTB. AMQoTepHble M KpUCTAUIMYECKHE BemecTBa. Kpucraminueckue
pemieTky. [IoHATHSA 0 MEXMOJIEKYIIPHOM B3aUMOJEHCTBUH U MOJIEKYJISIPHON KPUCTAIIINYECKON
pemerke. CBOMCTBAa BEIIECTB ¢ 3TUM TUIOM pemieTkd. CBOMCTBa BEIIECTB C Pa3HBIM TUIIOM
KPHUCTAJUIMYECKUX PEIIETOK, UX MPUHAJIEKHOCTh K pa3HbIM KJaccaMm CO€IMHEHHN. B3anMocBs3b
TUIIOB KPUCTAJUIMYECKHUX PEIIECTOK U BUAOB XUMUYECKOW CBSI3U. [IOHATHSA O YMCTOM BEIIECTBE U
cMmecH, ux oTnuus. [Ipumepsl )kuakux u razoo0pasHbix cmeceil. CriocoObl pa3aeneHns cMecen.
[ToHATHS O MONMM KOMIIOHEHTa CMecCH. BhIumciieHHe ee B CMECH M pacueT Macchl WM o0beMa
BEIIIECTBA B CMECH TI0 €ro joJje. Permenue 3a1ad u ynpaKHEHHH Ha pacdeT J0Ju (MacCOBOM WIIH



00BEMHOI) U HaXOXJEeHHE Macchl (00beMa) KOMIIOHEHTa CMECH. BhIoNHeHNe ynpakHEHUH U
pelIeHne 3a1au.

H3zmenenusn, npoucxooaujue c eeuecmeamnu

CriocoObl OYMCTKM BEILIECTB, OCHOBAHHbIE HAa UX (U3MYECKUX cBoiicTBax. Ouncrka
NUTHEBOM BOABI, meperonka Hedru. [loHATHE O XWMHUYECKUX SBICHUAX, MX OTIMYUE OT
¢usnueckux. Ilpu3Haku M ycinoBHsS NPOTEKAHHUS XHUMHUYECKHUX peakuuid. Peakuus ropenwus.
KonuyecTtBeHHast CTOpOHA XMMHUYECKMX PEAKLIMH B CBETE Y4eHHUS 00 aToMax M MOJIEKYJaX.
3HaueHHue 3akoHa coxpaHeHus macchl BemecTB. Poms M.B. JlomonocoBa u /[l. [lanbToHa B
OTKpPBITUM U YTBEP)KICHUHU 3aKOHAa COXpPAHEHMsI Macchl BemlecTB. I[loHATHE O XMMHYECKOM
YpaBHEHHMHU Kak 00 YCIIOBHOHM 3allMCH XUMHUYECKOW PEeaklMU C MOMOILBIO XUMUYECKUX (popmyi.
3HayeHne HHACKCOB U Kod(¢uimentoB. CocTaBieHHE YPaBHEHUH XHUMHYECKHX pEaKIUil.
Pemenue 3azau Ha HaxoOXKAEHUE KOJMYECTBA, Macchl MM OOBeMa MPOAYKTa pEaKLUH I10
KOJIMYECTBY, Macce WM 00beMY MCXOAHOIO BELIECTBAa. 1€ e pacdyeTbl, HO C UCIOJIb30BAHUEM
HOHATUS «JO0Js» (MCXOIHOE BEIIECTBO JIAHO B BHJIE PACTBOpa 3aJaHHOW KOHLEHTPALMM WIIH
COJIEPKUT OIPEAETICHHYIO JI0JII0 ITpUMeceit). Perienne saxcnepuMeHTanbHbIX 33/1a4, 3aKperieHue
3HAHUU 1O TeMe «XUMHUYecKHe ypaBHeHUs». CyIIHOCTb PEAKLUI PAa3JIOKEHHUS U COCTABICHUE
YPAaBHEHUW DPEakLUMW, IPOJEIaHHBbIX yudutTeneM. [IoHATHE O CKOPOCTH XMMHYECKUX PpEaKIuil.
Karanuzaropel, ¢epmentsl. CymHocTh peakiuii coeauHeHus. CocTaBlieHHME YypaBHEHHI
peakuuii, mpojenaHHbeix yuutesneMm. CyniHocTh peakuuii 3amenenus. CocTaBieHUE ypaBHEHUN
peakuuii, NpOAENaHHBIX YYMTENEM. Psa akTMBHOCTM METAJJIOB, €r0 HCIOJIB30BAHHUE JUIS
IIPOrHO3UPOBAHUSI BO3MOYKHOCTH IPOTEKAaHUs pPEAKIUM MeXAy MeTaulaMM U pPacTBOPAMHU
KHUCIOT. Peakiuy BBITECHEHUS OJHUX METAJIOB U3 PACTBOPOB MX COJIEH JPYTMMH METaLIaMU.
CymHocTts peakuuid oOmeHa. CocTaBiieHUE YpaBHEHUM peaklMi, MPOJENIaHHBIX YYUTEIIEM.
Peakuuu HeWTpanuszauuu. YCioBUs TEYEHMs peaKLMM MEXKIY pacTBOpaMH KUCIOT, LIEJIOYed U
cojeil A0 KoHUA. TUIbl XMMHUYECKHMX peakuuid (10 MPU3HAKY «UHMCIO M COCTAaB MCXOJHBIX
BEIIECTB M HPOAYKTOB pEAaKLMW») Ha HpUMEpe CBOWCTB BOAblI. Peakuus pas3noxeHHs —
ANEKTPONIU3 BoAbl. Peakuuu coelMHEHUs — B3aUMOJIEHCTBUE BOJBI C OKCHUIAMH METAJJIOB U
HeMeTaysioB. [lonsTHEe «ruapokcuab». Peakuuu 3amelieHus — B3aUMOACHCTBHE BOIBI C
IIEJIOYHBIMM M II€JIOYHO3EMENIbHBIMU MeTalaMu. Peaknuu oOMeHa (Ha mpuMepe Tuaposu3a
cynbdara amOMUHUS M KapOuaa kanblus). Pemenue 3amau u ynpaxksHeHuil. Iloarotoska k
KOHTpPOJIBbHOHN pabore.

Ilpocmeitmue onepayuu c eeujecmeamu (XUMUYECKUl nNPAKMuKym)

[TpaBuiia TeXHUKH OE30MIACHOCTU MPU OOpPALIEHUHM C JJAOOPATOPHBIM O00OPYIOBAHHEM,
npu paboTte B KabUHETe XMMUHU. 3HAKOMCTBO C J1abopaTopHbIM 00opyaoBaHueM. dusznueckue u
XUMHUYECKHUE peaklUy Mpu ropeHuu cBeud. KauecTBeHHbIN cocTaB mouBbl. Cpeja MOYBEHHOTO
pactBopa. AHanmu3 Bozsl. IIpo3paunocTs Bonbl. [IpM3HakM XMMHYECKMX DPEAKLMi: BBIIECICHUE
ras3a, BbIIaJICHUE OCaJKa, M3MEHEHHUe 1BeTa BemlecTB. KauecTBennble peakuuu. [Ipurorosnenue
pacTBopa caxapa U pacueT ero MacCOBOM JIOJIU B pacTBOPE.

Pacmeopenue.  Pacmeopvr.  Peakyuu  uonnozo  oomena.  OKuciumenvno-
6occmanogumesibHble peaKyuu

PactBoppl. @usnueckas M XUMHYECKass TEOPHsl pPacTBOPOB. TeEIJIOBBIE SIBICHHS IpHU
pactBopeHuH. ['MapaTsl M KpHUCTAUIOTMIApaThl, KpHUCTaUIM3allMOHHas Boja. HacelieHHEIe,
HEHACBILICHHbIE, TEPECHIIIEHHbIE PAcTBOPHL. XOpOIIO PacTBOPHUMbBIE, MallOpACTBOPUMBIE U
MIPAaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUcconuanusl U accouuanus. MexaHu3M JMCCOLMALMK BEUIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHp 31eKTPOIUTUYECKOH auccouuany. CuiabHbIe U c1a0ble AIEKTPOIUTHL. DIEKTPOIUTH U
HEJIEKTPOJINTEL. MexaHu3M AMCCOIMAIMM BEIIECTB C PAa3JIMYHBIM TUIOM CBsi3U. CTeneHb
ANIEKTPOIUTHYECKOH aucconnanuu. CunbHble U cradbie 3eKTponuThl. MoHbl. CBONCTBAa HOHOB.
Krnaccudukanus noHOB 110 cocTaBy (IIPOCTBIE U CIIOKHBIE), 110 3apsAay (KaTHOHBI U aHUOHBI), TI0
HAJINYMIO BOAHOM 000JI0YKM (THIPOTHPOBAHKME M HETUAPOTHpOBaHHE). OCHOBHBIE MOJOXKEHUS
TO/l. Peakumu B BOIHBIX pacTBOpax AJIEKTPOJUTOB. HeoOpaTumbie m OOpaTHMbIC PEaKIIUH.
MornekynsipHoe ¥ MOHHOE ypaBHEHUE peakiuil. Peaknuu noHHOro oomena. Peakiumn



Heiitpanmzanun. Kucnorel. X kimaccudukanus 1o pazauuHbIM Ipu3HakaMm. OnpenencHue
KHMCJIOT KaK 3JIEKTPOJIMTOB, UX AUCCOLManMs. B3auMoneincTBUE KUCIOT ¢ METaIaMH, yCIOBHS
TE€YEHUs ATUX PEAKLMH. DIEKTPOXUMHYECKMH Dsii HANpsOKEHUs METauloB. B3anmopelictBue
KHCIIOT C OKCHJAMH METAJUIOB M OCHOBaHMAMH. Peakuuu HelTpanusauuu. Bzanmonelicteue
KHMCJIOT C COJISIMH. 3allMCh YPaBHEHUN peakiuil (MOJIEKYJISIPHBIX U MOHHBIX) C UCIOJb30BaHUEM
TaOMUIBl PAcTBOPUMOCTH. OnpeneneHre OCHOBAaHMM Kak 3JIEKTPOJIMTOB, UX JUCCOLMALUS.
Knaccuukanuss OCHOBaHMI TO pa3jIM4YHBIM MpHU3HAKaM. B3aumopelcTBHE OCHOBaHHMU C
KucioTaMu (ToBTOpeHue). BzammoneiicTBue menodeld ¢ coisamu  (pabota ¢ TaOnuien
pacTBOPUMOCTH) M OKCHJIAMU HEMETAJUIOB. Pa3nojkeHne HepacTBOpUMBIX ocHoBaHMil. CocTaB
OKCHJIOB, UX Kiaccudukanus. CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB. OmpeneneHue coyei
KaK JJIEKTPOJUTOB, WX aucconmanus. Knaccudukaunums coneid. B3aumopeiictBue coineit ¢
MeTaJulaMH, OCOOEHHOCTH 3THX peakUuil M B3auMOJAEHCTBHE cojieil ¢ comsimu (pabora ¢
Tabaumen pacTtBOpuMocTH). B3anmoaelcTBie coseil ¢ KUCIOTaMU U 1efioyamMu (IIOBTOPEHUE).
[loHsATHE O TEHETUYECKOW CBSA3M M I€HETHUYECKUX Pslax METaJUIOB U HeMeTauloB. Pasinunble
NPU3HAKH KJIacCH(UKAMK XUMHUYECKHX peakiuid. OrmpeneneHue CTElneHeH OKUCICHHS
9JIEMEHTOB, O0pa3yloIMX BellecTBa pPa3iWyHbIX KiaccoB. Peakuun OBP. Ilonstne 00
OKHUCJIUTEJIE U BOCCTAHOBUTENE, OKUCIEHUH U BOCCTAHOBJIEHUU. PelieHne pacueTHbIX 3ajad Io
YPAaBHEHUSIM, XapaKTEPHU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COEAVHEHWM, U BBIIIOJIHEHUE
OCHOBHBIX KJIAaCCOB COEJMHEHMI JTOro IUIaHa Ha TIEeHETUYeCcKyro cBs3b. lloaroroBka k
KOHTPOJIbHOM paboTe. MiToroBast KOHTposIbHas paborTa.
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Obwan xapakmepucmuxa xumuueckux siemenmos (4 u).

Crpoenue aToma, XapakTep IpOCTOr0 BEIIECTBA; CPABHEHUE CBOMCTB ITPOCTOIO BEIIECTBA
CO CBOMCTBAaMH MPOCTBHIX BEIIECTB, OOPa30BAaHHBIX COCEIHUMH IO TEPUOAY M TOATPYIIIE
3JI€EMEHTaMU; COCTaB U XapaKTep BBICHIEr0 OKCUAA, THAPOKCH/IA; COCTAB JIETYYEro BOJOPOIHOTO
coenuneHus (mis Hemertayuia). CBoicTBa 2eKTpoiauToB B cBere TOJl. ['eHeTmueckue psiabl
Metanna U Hemetauia. CamocTosTenbHass paboTa ¢ ydaliuMuCs. 3akpervieHHe MaTepuana.
[lonsiTue o mnepexoAHbIX aseMeHTax. Am@orepHocTh. ['eHeTHueckuil psiag  MEepexoaHOro
snemeHTa. [lepuonnueckuii 3akoH u [lepuoandeckas cucrema, crpoeHue aroma. 3Hauenue [13 u
IC.

Memannwvt (14 u)

XapakTepucTuKka TIOJIOKEHUsI DJIEMEHTOB-MeTaUIoB B [lepuogmdeckoit  cucreme.
CrpoeHnue aroMoB MeTauioB. MeTaminyeckue KpHUCTAIMYECKHUE pElIeTKU. Meramindeckas
XUMHUYECKas CBsI3b. XapaKTEPUCTUKA OOIIMX XUMHUYECKHUX CBOMCTB METAJNIOB HA OCHOBAHHH HMX
MOJIOKEHHUS B DIIEKTPOXMMHUYECKOM psAAy HAmpsHKEHU B CBeTe MpeAcTaBleHuil 00
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX peakiusax. CaMOpoIHbIE METaJUIbl U OCHOBHBIE COCTMHEHUS
MEeTauioB B mnpupoje. Baxuelmue pyasl. [loHATHE 0 METAIUIypruu M €€ pPa3HOBUIHOCTSX:
MUApO-, THAPO-, deKkTpoMeTaiypruu. Kopposus metammoB. CrnocoObl 3aIllUTHl METAIOB OT
koppo3ud. OcoOeHHOCTH (U3MUECKUX U XUMHUYECKHUX CBOMCTB IIEIOYHBIX METAIJIOB.
Baxneiimme coequHeHUs MIEIOYHBIX METAJUIOB: IEJIOYH, COJIM, MX CBOWCTBA M NMPUMEHEHHE.
OOmiass xapakTepUCTHKAa METaJUIOB BTOPOW TPYINIBl TJIaBHOW MOATPYIIBI, OCHOBHBIC
(bU3UYeCKre M XUMHUYECKHUE CBOMCTBA IIETOYHO3EMENIBHBIX METAIIOB. BakHelmue coefmHeHUS
Ca u Mg, ux npumenenue. Poiib Kanpliug U MarHus B JKUBBIX opranusmax. CTpoeHue aroma,
¢dbuzmveckue U XuUMHYeckue cBorcTBa. [IpummeHenue amomuHus. COCNMWHEHUS ATIOMUHUS —
OKCHJIBI W THAPOKCUIBI, UX aM(pOTepHOCTh. BakHeiilue comu amiOMUHUA. 3aKperieHue u
CHUCTEMaTH3aIMsl 3HAHWKM IO TJIAaBE TIEPBOM: OOIMas XapaKTePUCTUKA METAIOB, XUMHUYECKUE
CBOMCTBa MeTaJJIOB. PeleHne sKCIEepUMEHTAIbHBIX 3a/lay, pelleHue ypaBHeHUU. CTpoeHue
atoma xeneza. dusznueckne u XumMudeckue cBorcTBa. [Ipumenenme xeneza. CoenuHEHHUS
xenesa |l uxenesa III. 'enetndeckue psapl. KauecTBeHHbIE peaklny HA HOHBI JKee3a.

Ceoiicmea memannos u ux coeOUHeHul (XumuuecKuil npakmukym)(3 u).



Pewenne nenouek XMMUYECKUX MPEBpaLICHUN 110 BapuaHTaMm. [loBTopeHne Ha ITpakTUKe
XUMHUYECKUX CBOMCTB METAUIOB. 3AKpEIJICHWE 3HAHUW MO PACIIO3HABAHUIO M IOJYYEHHIO
BELIECTB, 3aKPEIJIEHUE 3HAHUM 10 XMMUYECKUM CBOICTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxenne HemeramsioB B llepmomuueckoil cucteme, OCOOCHHOCTH CTPOCHHS HX
aTtoMoB. Psaael D0. Kpucramnuyeckoe CTpO€HHE HEMETAIIOB — MIPOCTBIX BEIIECTB. AJJIOTPOIUSI.
O30H. CocraB Bo3ayxa. Dusnueckue CBOWCTBA HEMETALIOB. OTHOCUTEIBHOCTH MOHSITHM
«META» U «HEMETal». XUMUYECKHE CBOMCTBA HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA!
B3aUMOJICICTBUE C MeETaulaMH, BOJOPOAOM, MEHEE 3JIEKTPOOTPULIATENbHBIMU METaJlJIaMH,
HEKOTOPBIMH CJIOKHBIMU BelllecTBaMU. BOCCTaHOBUTENIbHBIE CBOMICTBA HEMETAIIIOB B PEAKIIMAX
C KHUCJIOPOJOM, CJIO)KHBIMHU BEILECTBAMU-OKUCIUTEIAMU. MaKpO3JEMEHTBl U MUKPO3JIEMEHTHI.
Ponp MUKpPORIEMEHTOB B KU3HEIEATEIHOCTU PACTEHUI, )KUBOTHBIX U UeoBeka. OpraHndeckue
BeulecTBa: Oenku, JKupbl, yriaeBoabl. ®depmentsl. Burtamuubsl. ['opmonbl. [lonoxenue B
[Tepuonuueckoit cucreme . . Menneneea. Ctpoenue atoma U MoJiekysbl. Dusznueckue u
XMMHUYECKHE CBOMCTBAa BOAOPOJA, €ro MojiaydeHue U npuMmeHeHue. OOmas XapakTepUCTUKa
rasioreHoB. CTpOe€HHE AaTOMOB TaJOI€HOB, CTENEHUM HUX OKHCIEeHUs. CTpOEHHE MOJEKYI
raJIoreHoB. ['anoreHsl — MpocThie BELIECTBA. 3AKOHOMEPHOCTH B U3MEHEHMM UX XUMUYECKUX U
(u3MYECKUX CBOMCTB B 3aBUCHMOCTH OT YBEIWYEHHs MOPSIAKOBOIO HOMEpPAa XUMHYECKOIO
anemenTta. KpaTkue cBeneHuss o xsope, Opome, uozae, ¢grope. Ilomyuenue xiiopoBomopona.
X710poBOAOPOA B IpHUpOAE. XJIOPOBOAOPOA U COJsIHAA KHUCIOTAa. XJIOPUJIbl, UX NMPUMEHEHHUE B
HapOJHOM X03sicTBe. [lonydeHne raloreHoB METO0M JIEKTPOJIn3a. bruosiornyeckoe 3Ha4eHHUE
rajloreHoB M ux coeauHeHud. IlpumeHenue ramorenoB. CTpoeHue aroma KUCIOpPOAa.
Annorponus kucinopona. XapaKTEepUCTHKAa XUMHUYECKHX CBOMCTB KHCIOPOJa B  CBETE
npencrasiennit 06 OBP. Ilpumenenue kucnopona. CtpoeHue aroma cepbl. AJIOTPOIHSL.
dusnyeckue CBOWCTBA POMOMYECKON cepbl. XapaKTepUCTHKa XMMHUYECKHMX CBOICTB CEphl B
cBete mpenacraBieHuii 06 OBP. Baxwueiimue coequHeHHs cepbl: CEPOBOAOPOA, CYIb(GUIBI,
OKCHJIbl, CEpHHCTas KHUCJIOTa, CYJIb(UTH; HMX CBOWCTBA, IMOJYYEHHE U IPUMEHEHHUE.
Paz0aBieHHas 1 KOHLIEHTPUPOBAHHAs CEpHasl KUCIOTa, €€ CBOMCTBA, MMOJIyYeHHE U IIPUMEHEHHE.
Peakuuu B3aumoielcTBUS ¢ cepHOil kucnoToil. CtpoeHne aromMoB a3ora. CTpoeHHne MOJIEKYIIbI
azora. Pusnyeckue U XMMUYECKUE CBOICTBA a30Ta B cBeTe npezacraBieHuit 06 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3nyecKkue CBOMCTBA, MOTy4YeHHUe, cCOOMpaHue, paclio3HaBaHHE aMMHUaKa.
XUMHUECKHE CBOWCTBA aMMMaKa: BOCCTAHOBHUTEIbHBIE M OOpa3oBaHME HOHA aMMOHHUS IO
JIOHOPHO-aKIENTOpHOMY MexaHu3My. Colli aMMOHHA: COCTaB, MOJy4YeHHE, (U3NYECKUE HU
xumnueckue cporictsa. IIpencrasurenu. [Ipumenenne B HapogHOM Xo03sicTBe. OKCHIBI a30Ta.
A3oTHas KucloTa, ee cBoiictBa M mpuMmeHeHue. Hurtpatsl, cenutpel. CTpoeHue aToma.
Annorponus. CpaBHeHHE CBOWCTB M NMPHUMEHEHHE KpacHoro u 6emoro ¢ocdopa. XuMudeckue
cBoiictBa (ochopa. Oxcun dochopa (V) u opropochopnas kuciora. Conu oprodochopHon
kuciaotel. dochop B mpupome. DochopHbie ynobdpenus. CTpoeHue aroma yriepoja.
AnnoTtponusi, cBoiicTBa Moaudukauumid — anMasza u rpadurta. Mx npumenenue. AmopdHblii
YTJIEpPO ¥ €ro copTa: KOKC, caxa, JPEeBECHBIN yroib. AfcopOuys U ee MPakTHUECKoe 3HaYCHHE.
Xumuueckue cBoicTBa yraepona. OKCHIbI yriiepoaa, UX CBOMCTBA, NOJYYEHHE U IIPUMEHEHHE.
CrtpoeHne MOJIEKYNl OKCHIOB yIiiepoJa. YTojbHas KUCIIOTa U ee conu. Baxuelme kapOOHaTHI:
KaJIBIIUT, COMAQ, MOTAll — WX 3HAa4eHWEe W mpuMeHeHue. Pacmo3HaBanue kapOonatoB. Ilepexon
KapOOHAaTOB B TuUApoKapOoHaThl W oOpatHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB CO
CBOMCTBaMM aToma yriiepona. Kpucraumyeckuil KpeMHMI, CpaBHEHHE €ro CBOWCTB C
yrieponoM. Ilpuponnble coenmHenuss kpemHus: SiOz, CHIMKAThl W aJIOMOCHJIMKATHL
PasnoBugHocTH cTekia, ero mnpoucxoxnaeHue. llomyuenme uemenrta. IlpomsBonctBo u
pUMEHEeHHe cTekia, (apdopa, nemMeHTa. 3aKperuieHue U cHUcTeMaTHh3alus 3HaHUH MO TeMe:
CTpOEHHE AaTOMOB HEMETaJUIOB, KOBAJEHTHAas HEMOJIIpHas XHMHUYecKas CBs3b. PerieHue
SKCHEPUMEHTANbHBIX 3a/a4 M ypaBHeHHMH peakiuid. [loAroroBka K KOHTPOJIBHOM paboTe.
3akperyieHue W CHCTeMaTH3alus 3HAHUK 10 TeMe: XMMHYEeCKHe M (U3MYECKHE CBOWCTBA
HEMETAJUIOB,  XMMHWYECKHME  pEaKIu¥, KOBaJEHTHAas  IMOJsSpHAas  CBA3b.  PemieHue



SKCHEPUMEHTAIbHBIX 3a/a4 M ypaBHeHMH. [loAroroBka K KOHTpOJIBbHOHM pabote. Pabora Han
OLIMOKaMHU.

Ceoiicmea nememannog u ux coeounenuii (3 u).

Pemenne oskcnepumeHTanbHBIX 3amad 1o teMe «lloarpymma xucnopopa». Pemenue
SKCIIEPUMEHTAIBHBIX 331a4 1o Teme «lloarpynmna azora u yriaepona». 3akperieHue 3HaHUH 110
IIOJIYYEHUIO U PACIIO3HABAHUIO a30B.

Opzanuueckue eewgecmea (12 u)

BemectBa opranndeckue m HeopraHudeckue. IIpuunmHbl MHOrooOpasusi OpraHU4ecKHUX
coenMHEeHMM.  BanmeHTHOCT.  XMMHMYECKOE€  CTPOCHHE  OPraHMYECKHUX COCIMHECHUI.
MornekyssipHble U CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX coeluHeHHH. ['oMonornueckuil psa
npenenbHelx y/B. Pagukanel. M3omepsl u uzomepus. Ou3MUECKne M XMMHUYECKHE CBOWCTBA.
Meran u dTaH: CTpoeHHME MOJEKyJl. [opeHue Merana u d31aHa. [IpumeHeHue MeraHa.
XHUMHYECKOE CTPOEHUE MOJIEKYJIbI 3TUIICHA. J[BOMHAas CBA3b. B3auMozaeicTBUE STUIIEHA C BOJOM.
[Tonmmmepuszanus stwiieHa. [lonusTriien u ero 3Hadenue. [loHsTHE O IPEAEIBHBIX OIHOATOMHBIX
CIOMpTax Ha IpUMepe MeTaHoja W dTaHoja. TpexaroMHbli cnupT muuepuH. OKucieHue
STUJIOBOTO CIIUpPTA B YKCYCHBbIN aibiaeruf. Ilonarue o6 anpaerupax. OkuciieHue anpierujia B
kucnoTy. OJIHOOCHOBHBIE HeENpeJeNbHble KapOOHOBBIE KHCJIOTHI Ha HpUMEpPE YKCYCHOMU
kucinoTel. Ee cBolictBa m mpuMeHeHue. CTeapuHOBas KUCIIOTa KaK IPEICTaBUTENb >KMPHBIX
KapOOHOBBIX KHUCIOT. Peakums stepudukanum. [lonsarue o cioxubix 3¢pupax. Ilonstue 006
aMMHOKuUcIIOTax. Peakuuu nonukonaeHcauuu. benku, ux crpoeHue u OMOJIOTHYECKas POJIb.
[lentuanast cBa3p u nosunentuasl. [lepBudnast crpykrypa OenkoB. buonoruueckue QyHKuuu
OenkoB. CBoiicTBa 0eNKOB M KayecTBEHHble peakuuun Ha Oenku. IlonsTHe 00 yrieBonax.
I'moxo3a. Ee cBolictBa u 3HaueHue. Kpaxman u nemmonosa. Mx Ouosiornueckas poib.
[TosmMepsl TpUpOJHBIE M CUHTETHYECKHE. Peakuuu nonuMepusaluyd U IMOJIMKOHJEHCALUH.
[InactmMaccel M BOJNOKHA.  3akpelyieHME M cUcTeMaTu3auusi  3HaHui.  PemieHue
9KCIIEPUMEHTAJIbHBIX 3a/a4.

3akpennenue (6u)

O06o0uieHne, 3akperjieHue M CHUCTeMaTu3alusl 3HaHMW Mo Kypcy xumuu 9 Kiacca.
IToBropenune mnpoiaeHHbix Tem: llepuogmuecknii 3akoH u Ilepumonnueckas cucrema, BUIBI
XUMHYECKHUX CBA3E€M M TUIIBI KPUCTAUIMUECKUX PELIETOK, THUIIBI XUMUYECKUX PEaKLUM, KIacChl
XMMHYECKHUX COEAUHEHH. Perenne sKkCnepuMeHTANIbHBIX 3a/1a4, PEIIEHUE YPABHEHHUI PEAKIIHIA.

Mescnpeomemnnie céasu

Peanuzamuss MeXmpeaIMeTHBIX CBsi3ed Mpu u3ydeHun xumMuu B 8 u 9 Kkiacce
OCYIIECTBJISIETCS. Yepe3 HCIOIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U
MOHSATUH, SIBISIOIIUXCS CUCTEMHBIMU JUISI OTAEJBbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOI'O LUK
OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHA: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CHUHTE3, KIacCHU(pHUKaIuUs, MNEPUOAUYHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
W3MEPEHHUE, MOJIENb, SBJICHHE, TMapHUKOBBIA A(ddexT, TexHomorus, martepuanbl Dusuka:
Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TON, PAAUOAKTUBHOCTH, MOJEKYIA,
AJCKTPUYCCKUN  3apsii, TPOBOJHHUKH, TMOJYIPOBOJHUKH, AUDJIEKTPUKH,  (POTOIIEMEHT,
WHIUKATOP, BEIIECTBO, Tel0, OOBEM, arperaTHOe COCTOSHHUE BEIIeCTBA, Tras, pPacTBOD,
pacTBOPUMOCTh, KpHUCTaJUTMUECKas pemeTka, CIUIaBbl, (PU3MYECKUE BEIUYHUHBI, EIUHHUIIBI
M3MEpEeHUs,, KOCMUUYECKOe MPOCTPAHCTBO, TUIaHeThl, 3BE3bI, ConHie. buonorus: doTocuHTes,
npixaHue,  Ouocdepa, dKocucTeMa, MHUHepaibHble  yI0OpeHUS, MHUKPO3JIEMEHTHI,
MakKpOd3JIEMEHTHI, MUTaTeNbHble BemlecTBa ['eorpadus: atmocdepa, rumpocdepa, MUHEPATBI,
TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

ILnanupyembie pe3yJibTaThl 0CBOCHHUS Y4€OHOI0 IpeIMeTa

Juunocmuwvie  peynomamor  Obyuarowuiica  nROJAYYUmM  603MOICHOCHMYb 0N
dopmuposanun cnedyrwuux ruunocmuvix YYJ/[:



. oIpeJieIeHue MOTUBALIMHI U3YUYEHUS Y4IeOHOTO MaTeprana;

. OLICHMBaHHME yCBaMBAaE€MOI0 y4yeOHOro MaTepualla, MCXOJs U3 COLMAIbHBIX U
JINYHOCTHBIX [ICHHOCTEH;

. IOBBIIIEHUE CBOEr0 00OpPa30BaTENLHOIO YPOBHA M YPOBHS TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPHYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMHH U OOIIECTBA;

. 3HAHME IIPABUJI TIOBEJICHUS B UPE3BbIYANHBIX CUTyalUX;

. OLIEHUBAHME COLMAILHON 3HAYNMOCTH MPodeccuil, CBA3aHHBIX C XUMHEH;

. BJIaJICHHE MpaBWIaMU OE3011aCHOr0 OOpallleHHs] ¢ XUMUYECKUMHU BEIECTBAMHU U

000pyIOBaHUEM, MTPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmnboie pe3yibmantol

PeryasitTuBHble

Obyuarowuiics noay4um 03MONCHOCMb Ol POPMUPOBAHUS CLEOVIOWUX De2YTIIMUBHBIX
\AZ/8

. LeNenoiaraHie, BKJIOYas IIOCTAaHOBKY HOBBIX Ilesield, MpeoOpa3oBaHUe
MPAKTUYECKOW 3a7aud B TO3HABATEIIbHYIO, CAMOCTOSATEIbHBIN aHajIu3 YCJIOBUH JOCTHXKECHUS
eI Ha OCHOBE Y4€Ta BBIJICJICHHBIX YYHUTEIEM OPUEHTUPOB JACHCTBHS B HOBOM Yy4eOHOM
MaTepuaie;

. IUTAHUPOBAHHE MTYTH JOCTUKECHHUS LIeJIeH;

. YCTaHABIICHUE IIEJICBBIX NPHOPHUTETOB, BBIICICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTHXKEHHS 1Ied W BbIOOp Hambosiee 3¢ dekTuBHOro crocoba; ® yMEHHE CaMOCTOSTEIbHO
KOHTPOJIMPOBATh CBOE BpEeMs M YIIPABJIATH MM, ®* YMCHHE MPUHUMAThH PEIICHUS B MPOOICMHOMN

CUTYaIluH;

. MOCTAaHOBKA YYEOHBIX 3aJay, COCTaBJICHHWE IUJIaHA U TOCJIEI0BATEILHOCTH
JIEHCTBHI;

. opraHu3aius padbodero MecTa MpH BHIMOIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yAbTATOB OOyUYEHUS, OIICHUBAHHE YCBOEHHOTO MaTepuaa,

OIICHKAa Ka4Y€CTBa U YPOBHA IMOJYYCHHBIX 3HaHHI>'I, KOppEKLUUA IJIaHa U crocoba I[GI\/'ICTBI/H[ npu
HeoOxonumocTH . [To3naBaTenbHbie OO0yYaIONIMIICS MOMTYYUT BO3MOXKHOCTD At (POPMUPOBAHUS
CIEAYIOIIMX MO3HAaBaTENbHbIX Y'Y /I:

. MIOUCK U BblIeTIeHNEe HH(OpMaIH;

. aHaIM3 YCJIOBUM U TpeOOBaHUN 3a7a4yu, BEIOOP, COMOCTABJICHHE U 00OCHOBaHHUE
crioco0a peleHus 3a1auu;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/ladyd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIIBI)KEHHE M 000CHOBaHKE FMIOTE3bI, BBIOOP criocoda e€ MpoBEPKU;

. CaMOCTOSITENIbHOE CO3[JaHHE alrOpUTMa JAESITEIbHOCTH IpU pelleHUuH Mpodiem
TBOPUYECKOTO ¥ MIOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA IO COCTABY, CTPOSHHIO U CBOHCTBAM;

. OTIMCBIBAHUE CBOWCTB: TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIICCTB, BHIICICHHE HX
CYIIECTBEHHBIX MTPU3HAKOB;

. n300paXkeHNe coCcTaBa MPOCTENIINX BEIIECTB C MOMOILIBI0 XUMUYECKHUX (HOPMYIT U
CYIIHOCTH XMMHYECKHX PEaKIuil C MOMOIIBI0 XUMUYECKUX YpaBHEHUI;

. MpoBeJeHNE HAOJIO/IEHUHN, ONHMCAaHWE TPU3HAKOB M  YCIOBUM  TEUYEHHS

XUMHUYECKHUX PEAKIIMM, BBIIIOJHEHNE XUMHUUYECKOTO SKCIIEPUMEHTA, BBIBOJbl HA OCHOBE aHAIM3a
HaOJIIO/IEHUI 3a AKCIEPUMEHTOM, PELICHHE 3ajad, MOJTy4eHHEe XUMHUYECKOW uH(popMaluu U3
Pa3IUYHBIX UCTOYHUKOB;

® YMCEHUEC OPTaHU30BBIBATE UCCIICAOBAHHUE C LICJIBIO ITPOBEPKU I'MITOTES;
® YMCHHEC €JIaTh YMO3aKIHOYCHUA (I/IHI[yKTI/IBHOC " 110 aHaJ'IOFI/II/I) U BBIBO/JBI,
® YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(bOpMaHI/IIO O BE€IICCTBAX MW XUMHYCCKHX

nporeccax, KpUTUYECKH OTHOCUTBCS K TICEBIOHAYYHOU HH(pOpPMAIIHH.



Kommynuxamuenoie
Obyuarowuiics ~ nNOAYYUM  BO3MONCHOCMbL O (QOPMUPOBAHUSL  CeOYIOUUX
KommyHnukamusnwvix YVJI:

® IIOJIHOC W TOYHOE€ BBIPAXKCHHEC CBOUX MBICJIC B COOTBETCTBHH C 3aJadyaMn "
YCJIOBUSAMU KOMMYHUKAIIUU
® ACKBATHOC MHCIIOJIB30BAaHNWEC PEYCBBIX CPCACTB JId YydaCThsA B JUCKYCCHUH H

apryMEHTaluU CBOCH MO3UIMH, YMEHUE MPEACTABIATh KOHKPETHOE COZIEpKaHHE C COOOIIEHUEM
ero B MICbMEHHOM U YCTHOH (hopme, orpeesienne croco00B B3aUMOACHCTBHS, COTPYIHUIECTBO
B TIOMCKE ¥ cOope nH(popMaluu;

. OIpEeZIeTICHNUE CIOCOOOB B3aMMOJICHCTBUS, COTPYJHHYECTBO B IOHMCKE M cOope
uHpOpMAlMY, YYacTHE B JHUAJIOre, IUIAHMPOBAHUE OOIIMX CIOCOOOB pabOTHI, MPOSBICHHE
YB@KUTEIBHOTO OTHOIICHUS K JPYTHM yJaIuMCs;

. ONMCAaHHUE COJCP)KAHUS BBIMOJIHACMBIX JEHCTBHHA C IEJIbI0 OPHUEHTUPOBKU B
IPEAMETHONPAKTUIECKOM AEATEILHOCTH;

. YMEHHUSI YYUTHIBATh Pa3HbIC MHEHHSI U CTPEMHUTHCS K KOOPAWHAIMH PA3TUYHBIX
MO3HIUIA B COTPYAHUYECTBE;

. ¢dbopMynHpoBaTh COOCTBEHHOE MHEHHE U TMO3MIHI0, AapryMEHTUPOBATh U
KOODJIMHUPOBATh €€ C TMO3UIMAMH HapTHEPOB B COTPYAHUYECTBE IIPH BBIPAOOTKE OOILIEro
pelIeHHs B COBMECTHOU JAEATEIbHOCTH;

. OCYHIECTBIISITH ~ B3aUMHBI KOHTPOJIb M  OKa3blBaTb B  COTPYIHHYECTBE
HEO0OXO0IMMYIO0 B3aUMOIIOMOIIIb;

. IUIAHUPOBATh OOIIME CIIOCOOBI PabOThI, OCYMIECTBIISATH KOHTPOJIb, KOPPEKLHUIO,
OLICHKY JeMCTBUI MapTHEpPA, yMETh yOeXKaTh;

. UCIIOJIb30BATh 4/ICKBATHBIC SI3BIKOBBIE CPE/ICTBA JJIsl OTOOPAKEHHsI CBOUX YYBCTB,
MBICJIEH, MOTHBOB U TOTPEOHOCTEN; 0TOOpaXkaTh B peun (omucaHue, 0ObSICHEHHE) CoAep KaHue
COBEpIIAeMbIX JCHUCTBHH, KaK B ()OpPME TPOMKOH COIMAIM3MPOBAHHOW peyH, Tak W B (opme
BHYTPEHHEHN peuu;

. pa3BUBaTh KOMMYHMKATHBHYIO KOMIIETEHIIMIO, HUCHOJb3ys CpEICTBA YCTHOW MU
MUCHbMEHHOW KOMMYHHUKAIlMM TIpH paboTe ¢ TeKCTaMHh Yy4eOHWKAa W JIOTIOJHHUTEIHHOM
JUTEpaTypoi, CHpPaBOUYHBIMU TaOJHMIIaMH, MPOSBIATH TOTOBHOCTh K YBAKEHHIO MHOH TOYKH
3peHHst TP 00CYKICHUH PE3yIbTATOB BHITOJIHEHHON paOOTHI.

IIpeomemnvimu pesynromamamu uzyuenus npeomema «Xumua» 6 8 Knacce A61a10mcesa
cneoyoujue ymenua:

1. B nosnasamenvuou cghepe:

JaBaTb OHNPCACICHUA HW3YYCHHBIX MMOHATUM: BEIISCTBO (XI/IMI/I‘ICCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUINYCCKAA pCHICTKA, BEIICCTBO, MMPOCTHIC U CIIOKHBIC BCUICCTBA, XUMUYCCKAA
cbopMyna, OTHOCHUTCJIbHAA aTOMHasg MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAasA MaccCa, BAJICHTHOCTD,
OKCHUJbI, KHUCJIOTBI, OCHOBaHHUA, COJIH, aM(I)OTepHOCTB, HUHOUKATOp, nepnozmqecxl/lﬁ 3aKOH,
nepuoanvcCKasn CHCTEMA, nepuoanvcCKas Ta6m/1ua, HU30TOIIbI, XUMHUYCCKas CBs3b,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCJICHHA, BHCKTPOJII/IT); XUMHUYCCKas pCaKknu-d

(XumMugeckoe ypaBHEHHUE, TeHeTHYECKast CBSI3b, OKHCJIEHUE, BOCCTaHOBJICHHE,
AIEKTPOJIUTUYECKAS JCCOIaus, CKOPOCTb XUMUYECKON peakuun);
© OMUCBHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTENIBHO MPOBEACHHBIC SKCIIEPUMEHTBI, UCTIOIb3YS
UIL  3TOrO €CTECTBEHHbIN (pycckutid, pONHOM)  A3BIK W SI3bIK  XHMHUU;
OTNHUCBHIBATh W Pa3INyuaTh H3YYCHHBIC KJIACChl HEOPTaHWYECKUX COEAMHEHUH, TMPOCThIE U
CJIOYKHBIE BEILIECTBA, XUMUYECKHE peakuuy;
KJIacCU(PUITUPOBATH HW3y4YECHHBIE 0OBEKTHI u SIBJICHUS;
HAOMOIaTh JEMOHCTPUPYEMBIE U CaMOCTOSITENIbHO MPOBOAMMBIE OIBITHI, XHUMHUYECKHE
peaxuuu, MPOTEKAoIINe B pupoe u B OBITY;

ACJIaTb BBIBOJABI U  YMO3AKJIKOUCHUA U3 HHGHIOZLGHHﬁ, HU3YUCHHBIX XHUMHWYCCKUX



SaKOHOMepHOCTeﬁ, MMPOrHO3UPOBATH CBOMCTBa HCHU3YUCHHBIX BCHICCTB IIO0 aHAJOIUH CO

CBOMCTBAMH U3YYCHHBIX;
CTPYKTYpUPOBaTh M3YUYEHHBIH MaTepHajl U XUMHUECKYI0O HH(DOPMAIUIO, TOIYYEHHYIO U3
OPYrux HCTOYHUKOB;

MOJICJIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB IEPBOI0 — TPETHETO MEPUOOB (B paMKax
M3Yy4YEHHBIX MMOJI0KEeHUH Teopun . Pesepdopna), cTpoeHrne MpoCTEHIINUX MOJISKYJI.

2. B yennocmmno-opuenmayuonnoii cgepe:
aHAM3UPOBaTh M OILIGHUBATH IIOCIEACTBUS ISl OKpYXaromeil cpenbl OBITOBOH U
IIPOU3BO/ICTBEHHOH J1€ATEILHOCTH Y€JIOBEKA, CBA3aHHOM ¢ mepepaboTKON BEIIECTB.

3. B mpyoosoii cghepe:
- IPOBOJIUTh XUMHUYECKUH IKCTICPUMEHT.

4. B cghepe bezonacnocmu HcuznedesmenbHoCmu.

© OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUAX, OXKOIAX U JPYTUX TpaBMax, CBA3aHHBIX
BELIECTBAMU U Ja0OPATOPHBIM 000PYI0OBAaHUEM.

OINUCBHIBaTh CBOMCTBA TBEPABIX, JKHUIKUX, TIa3000pa3HbIX BEIECTB, BbLIENAS UX
CYIIECTBEHHBIE IPU3HAKHY;

* XapaKkTepu30BaTh BEILECTBA 10 COCTaBYy, CTPOCHHUIO M CBOICTBaM, yCTaHaBIIMBATh
MIPUYMHHO-CJICICTBEHHBIE CBSA3H MEX/y JaHHBIMH XapaKTEePUCTHUKAMHU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XUMMUYECKHMX HOHATHUH «aTom», «MOJEKyJay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCHOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

* N300pakaTh COCTaB NPOCTEHIIMX BEHIECTB C IOMOIIBIO XHUMHYECKHX (GOopMyln u
CYIIHOCTbh XMMHYECKHX PEAKLUH C TOMOIIBIO XMMUYECKUX YPaBHEHUM;

* BEIYUCIIATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJIF0 XHMHUYECKOTO 3JEMEHTa B COCJUHEHHUSAX JJIS OLEHKHM HUX MPaKTHUECKOU
3HaYMMOCTH;

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

* KJIacCH(PUIIMPOBATH OKCUIBI U OCHOBAHUS TI0 CBOMCTBAaM, KUCIIOTHI M COJIM TIO COCTABY;

* [10JIb30BAThCA 1A0OPATOPHBIM 00OPYOBAHUEM U XUMHUECKON MOCY10H;

* IPOBOJIUTH HECIOKHBIE XUMHUYECKHE OTBITH M HAOMIOJACHUS 32 N3MEHEHUSIMU CBOMCTB
BEIIECTB B IIpOlleCCe HMX MpPEBpallleHHd; COOM0JaTh MpaBHUiIa TEXHUKH O€30MaCHOCTH IpH
MIPOBEICHUHU HAOIIOICHHIA U OTBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI W LIENOYM, TONb3YyACh WHIUKATOPAMHU;
OCO3HaBaTh HEOOXOAMMOCTH COOJIOJEHUS Mep OE30MACHOCTH IpPU OOpPALIEHUH C KUCIOTaMHU U
IeJI0YaMH.

* pacKpbIBaTh CMBICI Nepuondeckoro 3akona /. 1. Menaeneesna;

* OMMCHIBATh U XapaKTEepU30BaTh TaOMMUHYI0O (OpMy MEpUOIUYECKOH CHUCTEMbI
XUMHAYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SJIEp M paclpeseleHUe YHCiIa 3IIEKTPOHOB II0
AJIEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKHX D3JIEMEHTOB MAJbIX IEPHOMOB TEPHOIHMYECKON
CHCTEMBI, a TAKXK€e KaJIUsl U KaJIbIIHS;

* pa3nuyaTh BHIBI XUMHYECKON CBSI3W: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO, KOBAICHTHYIO
HETOJISIPHYIO U METAJITNUECKYIO;

* 1300pakaTh DJIEKTPOHHO-WOHHBIE (DOPMYIIBI BEIIECTB, 0OpPa30BaHHBIX XUMHUYECKUMHU
CBSI3MH Pa3HOTO BUJIA,;

* BBISIBJIATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT CTPOSHUS UX KPHUCTAIITMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANTNYECKUX;

* XapaKkTepHU30BaTh XUMHUYECKHE IEMEHTbl MU UX COEAMHEHUS HAa OCHOBE IOJIOKCHMS
3JIEMEHTOB B MEPHOAMUYECKON CHCTEME U OCOOEHHOCTEH CTPOSHHSI UX aTOMOB;



* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE NTEPUOJUYECKOIO 3aKOHA U
MEePUONYECKON CUCTeMbl XuMHueckux snemeHToB J[. WM. MenneneeBa; ¢ OOBACHATH CYTh
XUMHAYECKHX IPOLECCOB U MX MPUHIMITAAIBHOE OTINYNE OT (PU3UIECKHUX;

* Ha3bIBATh MIPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUil;

* YCTaHABJIMBATh IPUHAIJIECKHOCTh XMMHUYECKOW PEAKIMM K ONpPEIENEHHOMY THUIY IO
OJTHOMY W3 KJIacCU(PMKAIMOHHBIX NMPU3HAKOB: 1) MO YUCIY U COCTaBY HMCXOJHBIX BEUIECTB U
MPOAYKTOB peakuuu (peakluu COCTUHEHHUsS, Pa3JIOKEHHUs, 3aMelleHuss W oOMeHa); 2) 1o
BBIICJICHUIO WJTU MOTJIOIIEHUIO TEIUIOTHI (PEaKIMK IK30TEPMUUYECKUE U SHOTEPMHUUECKHE);

3) M0 M3MEHEHWIO CTCNCHEeW OKUCICHHS XUMHYECKHUX JJIEMEHTOB (PEaKlUH OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHEIE); 4) TI0O 00paTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTUYECKON JMCCOLMALMM KHUCIIOT, IIEJIIOYEH, COJIEH;
MOJIHbIE M COKpAIIEHHbIE MOHHBIE YpaBHEHHS pPeakiuii oOMeHa; ypaBHEHHUS OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHUX pPeakiuii o Gpopmynam/Ha3BaHUSM UCXOTHBIX
BEIIECTB; OMPEIEIIATh HCXOTHBIE BEIIECTBA MO (hopMyIamM/Ha3BaHUAM IPOITYKTOB PEAKIINH;

* COCTABJIATh YPABHEHUS PEAKIU, COOTBETCTBYIOLIUX MOCIECOBATEIFHOCTHU («IIETIOUKE))
MIPEBPALICHUI HEOPraHUYECKUX BELLECTB PAa3JINYHBIX KIACCOB;

* BBISIBIISITH B TPOIIECCE AKCIIEPUMEHTA MPU3HAKHU, CBUACTEIHCTBYIOIINE O MPOTEKAHUU
XMMHYECKON PEaKIuu;

* IPUTOTOBJIATH PACTBOPHI C OMPEEIEHHON MacCOBOM J0JIeil pacTBOPEHHOTO BEIIECTBA;

* OIPENENATh XapaKTep CPelbl BOAHBIX PACTBOPOB KHUCIIOT M LIEJIOYEH MO HM3MEHEHUIO
OKpPACKH UHIUKATOPOB;

* IPOBOJIUTh KAUECTBEHHbIE PEAKLIUU, OJTBEPKIAIONINE HAJIMYME B BOJHBIX PacTBOpPax
BEIIECTB OTAENIbHBIX HOHOB

* OIPENENATh MPUHAJIEKHOCTh HEOPraHMYECKHUX BELIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIbI U HEMETAILJIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB MO UX HA3BaHUM;

* OIIPEJENSATh BAJIECHTHOCTD U CTENIEHb OKHUCIIEHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (DOPMYJIBI HEOPTraHWUUECKUX COEJUHEHHI MO BaJEHTHOCTSIM M CTENEHSIM
OKHCJICHHS JIEMEHTOB, a TaK)Ke 3aps/iaM MOHOB, YKa3aHHBIM B Ta0JIHIE PACTBOPUMOCTH KHCIIOT,
OCHOBaHUI U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (METa/NIOB M HEMETa/NIOB) M HX BBICHIMX OKCHIOB, 00Opa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHble M TPYyHI  OKCHJIOB:
KHMCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMUMHYECKHE CBOMCTBA, XapaKTEepHbIE U KaXJIOTO U3 KIJIAacCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOUTH  IPUMEPHl  pPEaKIMH, MOATBEPXKIAIOUIMX  XMMHYECKHE  CBOWCTBa
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KMCIOT, OCHOBAaHUI U COJIEH;

* OIPENIENSATh BEUIECTBO-OKUCINUTEIb W BEIIECTBO-BOCCTAHOBHUTEIb B OKHCIMTEIHHO-
BOCCTAaHOBUTENBbHBIX PEAKLUsX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIA OaslaHC (711 M3YYEHHBIX peakiuil) 1mo
IIPETIOKEHHBIM CXEMaM peaKLuii;

* IPOBOJUTHL JIaDOpAaTOpPHBIE OMBITHL, MOJATBEPXKJAIOLUINE XHMUYECKHE  CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu uzyuyenus npeomema «Xumusay 6 9 kuacce aenawomcs
cneoyroujue ymenus:

1. B noznasamenvHoti cghepe:
© JlaBaTh OMNPECICHUS M3YYCHHBIX MOHSATHIA: BEIIECTBO (XMMHUYCCKHH SJIEMEHT, aToM,
MOH, MOJICKYJa, KPUCTaJULTMUYeCKas pelieTka, BEIIeCTBO, MPOCThIE M CIOXHBIC BEIICCTBA,



XUMHUYCCKas (popMyna, OTHOCHUTCJIbHAsA aTOMHasi MacCd, OTHOCHUTCJIbHAA MOJICKYJISIpHAasd Macca,
BaJICHTHOCTbD, OKCH/JBI, KHCJIOTHI, OCHOBAaHHMH:I, coJiy, aM(bOTepHOCTB, HHAWUKATOD,
HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH, IIEpHUOAHUYCCKAad CHCTCMA, MCPUOANYCCKAA Ta6JII/II_[a, HN30TOIIbI,
XUMHYECKasd CBA3b, DJICKTPOOTPHUATCIBHOCTE, CTCIICHL OKHCJICHUA, BHeKTPOJ'II/IT); XUMHYCCKas
pCaKknug (XI/IMI/I‘-IGCKOC YpaBHCHHUEC, TCHCTHYCCKAA CBA3b, OKHCIICHHC, BOCCTAHOBJICHUC,

AJIEKTPOIUTUIECKAS JICCOIIHAIINS, CKOpOCTh XUMHAYECKOH peakimn);
+ OTMCHIBATh JCMOHCTPALMOHHBIC U CAMOCTOSITENILHO MPOBEJACHHBIC 3KCIIEPUMEHTBI, UCTIOIb3YS
JUIs ~ 9TOTO  ©CTECTBCHHBIH  (pyCCKWid,  pOTHOW)  s3BIK HW  S3BIK  XUMHH;
OMKCHIBATh W pa3iNyuaTh H3YYCHHBIE KIACCHI HEOPraHUYECKHX COCAMHCHUN, MPOCThIC H
CIIO’KHBIC BEIIIECTBA, XHUMUYECKHE peakiuu;
KJIACCU(UITUPOBATH M3y4YEHHBIE 00BEKTHI u SIBJICHUS;
HaOJIOaTh JIEMOHCTPUPYEMBbIE W CAMOCTOSITENILHO IPOBOJUMBIC OIBITHI, XUMHUYECKHUE
peaKxium, MIPOTEKAOIINE B pUpoJie u B OBITY;

JeNnaTh BBIBOJBI U YMO3AK/IIOUEHHUS U3 HAOMIOACHHUN, U3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEHICCTB IO aHAJOTUU CO

CBOMCTBaMH W3YYEHHBIX;
CTPYKTYpUpPOBaTh H3y4YEHHBIH MaTepuag U XMMHUYECKYI0 HH(OpPMALMIO, IOJYYEHHYIO U3
OpYTHUX HCTOYHHKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOTO — TPETHEr0 MEPHOJOB (B pamKax

W3YYEHHBIX MosokeHui Teopuu J. Pesepdopna), crpoeHre mpocTelmmx MOIeKy.

2. B yennocmmno-opuenmayuonnoii cgepe:
AQHAIN3UPOBATh U OLIEHUBATDH IOCJIEICTBUS Ul OKpYKaIOLIEH cpeapl ObITOBOM U
IIPOM3BO/ICTBEHHOH J1€ATEILHOCTH YE€JIOBEKA, CBA3aHHOM € mepepaboTKON BEIIECTB.

3. B mpyoosoii cgepe:
* IPOBOJIUTH XUMHUYECKUH IKCTICPUMEHT.

4. B cghepe b6ezonacnocmu HcuzneoesmenbHoCmu.

* OKa3bIBaTh MEPBYIO MOMOLIb IPU OTPABJICHUAX, 0’KOTaX M JIPYTUX TpaBMax, CBSA3aHHBIX
C BEILIECTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (68 YACOB)

Ha3zeanue Tema ypoxa Ocnoenvie euownt deamenvrnocmu | Ucnonvzoe
pazoena ooyuarowuxcsa anue
odopyoosa
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Caymanvue oObSICHEHUN YIUTEIS.
Bewecmea. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
O0bsAcHeHne HAOIIOAAEMBIX SIBJICHUHN.

2.Ilpespawenus
pespaiy PaGora c pa3gaTo4HbIM MaTepUAIOM.
eelecms. Ponv .
Cnymanue 0ObSICHEHUN yUUTENs.
XUMUU 8  JHCUZHU
CamocTosiTenbHast paboTa ¢ yUeOHHKOM.
yenosexd.

3. Kpamxuii  ouepx | Cinymanue oObsICHEHUN yUUTETIS.




ucmopuu pazeumus | CaMocTosTeNIbHas paboTa ¢ y4eOHHUKOM.
XUMUU. OTbop W cpaBHeEHHE MaTepuana IO
HECKOJIbKUM UCTOYHHKAM.
4.1I1CXD JU. | Cnymanue oObsICHCHHIA yIUTEIS. Haruuk
Menoeneesa. 3naxu | CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | BBICOKOH
XUMUYECKUX Pabora ¢ Tabnuieit Menneneena. TeMIlepaTyp
91eMEHMO8. PaGora c kapToukamu. pl, Jartunk
TEMIEpaTyp
Bl
IJIATUHOBBIN
o. Xumuueckue Amanuz hopMyiL.
Gdopmynol.
OmuocumenvHas Pemrenne TEKCTOBBIX KOIWYECTBEHHBIX H
amomHas 4 | Ka4eCTBEHHBIX 3a]1ad.
MOJIeKYIAPHAs Cnymanue 00bICHEHUN yUUTes.
Maccol. Pabora B mapax.
PaGora B rpymnmax.
Amomut 1. Ocrosrvie Pabota ¢ pa3garouyHbIM MaTepHaIoM. I[aTqHKv
XUMUYECKUX | c8eoeHus RO T e ——— BBICOKOM
IN1eMEeHmM 08 CIMPOEHUYU AMOMOS. | (a0 crosmenbHAs paGOTA ¢ YUSGHHKOM, TEMIIEPATYP
(8u) Hzomonvui. b, JlaTumk
TEMIIEPATYP
BI
TJIATUHOBBIN
2. Cmpoenue | Ciymanue oObICHEHUN YUUTEIIA.
91EeKMPOHHBIX CamocrodrenbHas paboTa ¢ ydeOHUKOM.
obonouex amomos. | Pabota c Tabnuueit Menneneesa.
Hzmenenue uucna | Paborta ¢ KapTOUKamH.
9/1eKMPOHO8 Ha | PaboTta B mapax.
BIYV. Pa6ora B rpymnmax.

3. Hounas cesso.

Caymanue oObsICHEHUH yuuTens.
Pemrenune mocraBneHHbIX 3a1a4.
Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabora B rpynnax.

4. Crnymanue oObSICHEHUN yUUTENs.
Bzaumooeticmeue Pab6ota ¢ Tabnuieii Menaeeesa.
amomos Pemenue 3amgau.

2N1eMeHmM o8- PaGora B mapax.

HeMemasnos Pabota y nockwu.

MedHcoy coDoll.

5. Kosanenmnas

XUMU4YeCKasl C643b.

Pabota ¢ pa3gaToYHBIM MaTEpPHUAIOM.
Caymanue oObsCHEHUN YUUTENS.
CamocrosTenbHas paboTa ¢ yUeOHUKOM.

6. Memannuueckas
XUMUYECKAas C53b.

Pabota ¢ pa3garouyHbIM MaTepHaIoM.
Cnymanue 0ObSICHEHUN yUUTENs.
CamocrosrenbHas paboTa ¢ y4eOHHKOM.

7. Obodbwenue u
cucmemamuzayus
3HAHULL .

Pabota B mapax.
Pa6ora B rpynmnax.
Pemmenue 3amau.




[IpoBepka noy4YEeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

8. KoumponvHas

Pemenwne 3amanuii KOHTPOIBHOU PAOOTHI.

paboma Ne 1.
Ipocmuie L Tpocmuie | pagora ¢ pa3aaToOuYHbIM MaTEPHATIOM. I[aTqHKu
sewmecmea (7 | sewecmsa B T———— BBICOKOM
% Memdiiol “| Camocrostenbaas pabora ¢ yaeGuukom. | o MHCPATYP
HeMemaivl. AHAI3 OLIGOK. b, JlaTumk
Ananus . AHanm3 KOHTPOJIBHOM paboTHI. TeMiepatyp
KOHMPOTLHOU Pabota Hag ommbkamMu. bl .
pabombi. Pelerne 3a1a1. TUTATUHOBBIN
— M3MEpEeHHE
TEMIIEpaTyp
BI TIEPEXOJIOB
QJTOTPOTTHBI
X
MO (UKL
71 CepBl;
U3MepeHue
TEMIIepaTyp
bl TTABJICHUS
BCIIICCTB.
2. Konuuecmeso Anamis hopmyiL.
seuyecmaea.

Perienne TEKCTOBBIX KOJUYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsICHEHUH YUUTEs.

3. Pewenue 3a0au .

Ananuz Gopmyi.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsCHEHUN YUUTEs.

4. MonsapHuiii
o0bvem 2a308.

Amnanuz ¢popmyi.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsICHEHUH YUUTEs.

5. Pewenue 3a0au.

Ananu3 Gopmyi.

Pemenne TEKCTOBBIX KOJWYECTBEHHBIX U
KauecTBEHHBIX 3ajau.
Caymanue oObSICHEHUN YUUTEIs.

6. Obobwenue u

Pabora B mapax.

cucmemamu3zayus | Pabota B rpynmnax.

sHanui no 2naee | Pemenue 3amad.

«IIpocmule [IpoBepka nosry4eHHbIX 3HAHUI.

seujecmeay. ITonroToBka K KOHTPOJIBHOI paborTe.

7.  Kommponvuas | Penienue 3ajaHuii KOHTPOJIbHOU pabOTHI.

paboma Ne 2.
Coeounenun | 1. Cmenens | Crymianue OObsICHEHUH yUUTEIS.
xumuueckux | oxucienus. Ananus | CamocrosiTeabHas padoTa ¢ y4eOHHUKOM.
DIEMEHMO8 KOHMPOAbHOU Pabota ¢ Tabmuneit Menneineesa.




(15 u).

pabomul.

Pabota ¢ kapToukamu.

2. Baoicnetnuue
KAaccol  OUHAPHBIX
COCOUHEHUTL .

Pabota ¢ pa3gaToYHbIM MaTEpPHUAIIOM.
Caymanue oObCHEHUN YIUTEIS.
CamocrosiTenbHas padoTa ¢ yaeOHUKOM.

3. OcHosanus. Pa6 Hatuuk pH
aboTa ¢ pa3/1aTOuYHbIM MaTEPHATIOM.
Crnymranue oObsICHEHUN yUUTETIS.
CamocrosTenbHas paboTa ¢ y4eOHHKOM.
4. Obobwenue u | Pabota c pa3gaTouyHbIM MaTEpPHATIOM.
cucmemamu3zayus | Pemenue 3anad.
SHAHUUL. 3akperieHue 3HaHUul 1o TEME.
5. Kucrnomei. Crnyuranue o0bsICHEHUN YUUTETIS. Hatuuk pH
CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop W cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHUKAM.
6. Obobwenue u | Pabota c pa3naTroyHbIM MaTEPHATIOM.
cucmemamuszayus | Pemenue 3anad.
SHAHUU. 3aKperuieHue 3HaHUM 10 TEME.
7. Conu. Crnymanue 0ObSICHEHUH yUUTeNs. Hatuuk pH

CamocrosTenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ CcpaBHEHHE Marepuaia II0
HECKOJIbKUM HCTOYHHKAM.

8. 0Obobwenue u

Pabota ¢ pa3gaToYHbIM MaTEPUAJIOM.

cucmemamu3zayus | Penienue 3anad.
SHAHUUL. 3akperieHue 3HaHUuU 10 TEME.
9. 0Ob6obwenue u | Pabora c pa3naTro4HbIM MaTepPHATIOM.
cucmemamuszayus. | Pemienue 3anad.
3HaHUlL 006 | 3akperneHue 3HaHUH 1o TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4yeckux
gewecms.
10. p

aboTa ¢ pa31aTOYHBIM MaTEPUATIOM.
Kpucmannuueckue Cn 5 .

yliaHue 0ObSICHEHUH yuuTens.

peutemxu. CamocrosiTenpHas paboTa ¢ y4eOHHUKOM.
12. Yucmole | Caymanue oObICHEHUN YUUTENS.

eewecmea U cmecu.

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHWE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

13. Maccosas u
obvemHas oonu
KOMNOHEHMO8
cmecu.

Ananu3 Gopmyi.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX U
KauecCTBEHHBIX 3ajau.
Caymanue oObICHEHUN YUUTES.

14. Pacuempui,
C6A3aHHblE c
nonamuem «00ay».

Ananu3 Gopmyi.

Pemenne TEKCTOBBIX KOJWYECTBEHHBIX U
KauecCTBEHHBIX 3ajau.
Caymanue oObICHEHUN YUUTEIs.

15.  Kommponvuas
paboma Ne 3.

Pemenue 3amanuii KOHTPOJIBHOU PAOOTHI.

Hzmenenus,

1. Qusuueckue

Pabota ¢ pazgaTto4HbIM MaTepHaIOM.




3a

RPOUCX00AWU | ACTICHUA 6 XUMUU. Crnymanue oObSICHeHHI yUUTEIS.
e ¢ | Ananus CamocrodrenbHas paboTa ¢ y4eOHUKOM.
eewecmeamu | KOHMPOIbHOU
(12 u). pabombi.
2. Xumuueckue | Ciymanue oObsICHEHUH YUIUTEIS.
peaxyuu. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT1bop u cpaBHeHHME MarTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuueckue | Ciymanue oObsICHEHUH YUIUTEIIS.
VpasHeHus. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHeHHME MarTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.
4. Pacuemvr no Ananis hopMyiL.
XUMUYECKUM
ypasHenusm. Perienne TEKCTOBBIX KOJUYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1a4.
Caymanue oObsACHEHUH YUUTEs.
5. Pacuemwvr no Ananmuz GopMyiL.
XUMUYECKUM
YpagHeHusM. Perienne TEKCTOBBIX KOJUYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1a4.
Cnymanue oObSICHEHUN YIUTEIIs.
6. Pearyutt | pagora ¢ pa3aaToOuYHBIM MATEPHATIOM.
PASRONHCEHUA. Caymanue oObsCHEHUN yUUTENs.
CamocrosiTenbHas paboTa ¢ y4eOHHUKOM.
! Pearyutt | pagora ¢ pa3aaToOuYHBIM MATEPHATIOM.
coeOuHeHUsl. C 5 .
JyHIaHue OObSICHEHUN YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YUUTENS.
3ameweHusl. CamocrosiTenbHas padoTa ¢ y4eOHUKOM.
OT1Oop ® cpaBHeHME MarTepuaiga IO
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Cnymanue oObCHEHUN yUUTENS.
obmeHa. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT10op ® cpaBHeHME MaTepuajga IO
HECKOJIbKUM HCTOYHHUKAM.
10. Tunvt | paGora c pa3aaToOuyHbIM MaTEPHUAJIOM.
UM ecKux Cnymanue 0ObSICHEHUN yUUTENs.
pearyuu . "1 CamocrostenbHas paGoTa ¢ yaeOHIKOM.
npumepe  C80lUCm8
800bL.
11. Obo6wenue | Pabota B mapax.
snanuii no meme | Pabota B rpymnmnax.
«Hszmenenus, Pemenue 3amau.
npoucxoosuue ¢ | IIpoBepka Mmomy4yeHHbIX 3HAHUM.
sewecmeamuy. [ToarotoBka K KOHTPOJIBHOM paboTe.
12.  Koumponvnas | Pemenue 3a1aHuii KOHTPOJIbHOU PaOOTHI.
paboma Ne 4.
IlIpocmenimue | 1. Ilpakmuueckas Ha6mroeHue

onepauuu c

paboma Nel.

JIEMOHCTpPALUSMHU
YUUTEIS.




eeuwecmeamu | Ilpuemvr OObsicHeHrEe HAOIIOJaEMBIX SIBJICHUU.
(xumuueckuui | obpawenus ¢ | IlocraHOoBKa OMBITOB ISl AEMOHCTpALUU
npakmukym) |1abopamopubvim KJIaccy.
(5 u). 000py008aHUeEM. BrinonHeHnE MpakTHYECKOM paboTHI.
2. Ilpax K TYUK
PAKMUAIECKAR | Hagnonenne 33 AEMOHCTPALMSIMH Aa
paboma  Ne2 yumTeNs TeMreparyp
H i . bl
a6m00veHue _ 2% O6bacHenre HAOTIOIAEMbIX SBIICHHIA. .
2opsauett ceeoll. I IUTATUHOBBIN
OCTaHOBKa OIBITOB JUIsl AEMOHCTpaluu
KJIaccy.
BrinonHeHne MpakTHYECKO paboTHI.
. Ilpak K TUUK
3 PAKMUAIECKAR | Hagnonenne 33 AEMOHCTPALMSIMH Ha .
paboma  Ne3 yumTeNs BBICOKOM
A i . TEMIIEPAT
Haaus - nousel U | OGpgcHeHne HAGIIONACMBIX SIBICHHIL. eMiepatyp
6000bL. bI, JlaTumk
[TocTraHoBKa OMBITOB AJISi JEMOHCTPALUU
TeMIepar
KJIaccy. CMIIepatyp
. BI
Brinonnenue npakTuyeckoit paboThl. .
TUTATUHOBBIN
—U3MEepeHHe
TEMIIEPATYP
BI B
nporecce
oOyueHus
nprueMaM
BBIMIAPUBAHU
s BOABI W3
o0pa3ioB
TIOYBEI.
Haruuk pH —
pH -
U3MepeHHe
BOJIOPOTHOTO
MOKa3aTest
BBITSDKKH
pacTBopa
TIOYBEI
4. [lpaxmuyeckas aT4YUK
P HabGmronenne  3a  JIeMOHCTpalusiMH A .
paboma  Ned BBICOKOM
Ilpusnaxu Y eI TeMIepar
p O0bsAcHeHNE HAOITIOMAEMBIX SIBIICHUMN. patyp
K Bl TYHK
UM ECKUX [TocTaHOBKA OIBITOB JIJIST JEMOHCTPAIMH | Ha
KYUi. TeMIepar
pearyuu KJIaccy. eMIepatyp
. Bl
BrImosHeHUE MPaKTHYECKOW PabOTHI. .
TUTATUHOBBIH,
Hatunk pH —
IpU3HAKU
peakuuii 1o
U3MEHEHUIO
CpeIbI
(peakuus
HeWTpanm3an
15039)
5. Ilpaxmuueckas DJIEKTPOHHBI

HabGmiogenne 32 JI€MOHCTpALUSIMH




paboma Nos. yauTens e BECHI,
Ilpucomosnenue i . Ha00o
p O0bsicHeHrEe HAOIFOJaEMBIX SBJICHUI. 5 p
acmeopa caxapa u nabopaTopuu
p P P [TocTaHOBKa OMBITOB JJIsi JEMOHCTPAIMH patop
pacuem e2o 'MA
- KJIaccy.
Maccoeol  0oau 8 .
BrimonHeHue MPakTUYECKO paboTHI.
pacmeope.
Pacm nue. | 1.  Pacmeopenue. TUHK
acmeopenue P Pabora c pa3gaTo4HbIM MaTepUAIOM. Ha .
Pacmeopol. Pacmeopumocmo Oy o Ty m—" —— BBICOKOM
Peax sewecms 6 ooe. : TEMIIEPAT
eaxuuu W CamocrosiTenbHast paboTa ¢ yUeOHHKOM. eMiepatyp
UOHHO20 bl, JlaTumk
oOmeHna. TEMIEPATYP
OKxucnumesnbH bl
0- TIAaTUHOBBIM
eoccmanosum - o
ejibHble TOPSHUIO
peaxyuu(11 CKa3aHo
y) BEIIIIE,
2. DJ]C. Ocnosnole atyuk pH —
A ™ Pabora ¢ pa3gaTo4HbIM MaTepUAIOM. A p
NOJIOJHCEHUS N npu
A Craymranue oObsSCHEHUN YIUTEIS. p
U3y4YEeHHH
CamocrosTenbHas padoTa ¢ Y4eOHHKOM. v
3 Honnvle et "
' Ananu3 popmyi. OCHOBaHUH
VPABHEHUS. (
PellieHie TEKCTOBBIX KOJMYECTBEHHBIX 1 | \CPCAd
Ka4eCTBEHHBIX 3a/a4. pactBopa).
Cnymanue oObSICHEHUN YIUTEIs. Harauk
4.. Kucnomvl, ux SMICKTpONPOB
" p ’ Pabota ¢ pa3zgaTouHbIM MaTEPHAIOM. ONHOCTH -
Knaccuguxkayus  u .
ceoNemed Y Crnymanue oObsICHeHUI yUUTENS. M3yUCHIE
CamocrosTenbHas paboTa ¢ y4eOHUKOM. | poBoamMoc
5. Ocnosanus, ux
’ PaGora c pa3gaToyHbIM MaTepUaIoOM. ™
Knaccuguxkayusi  u .
puray Cnyuranue 00bSICHEHUH YIUTENS. pacTBOpoB

ceolicmaa.

CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

6. Oxcuowl, ux
K1accuguxkayus  u
ceoticmaa.

Caymanue 0ObsICHEHUN YUUTENs.
CamocrosiTenbHas padoTa ¢ y4eOHUKOM.
OT1Oop ® cpaBHeHME MarTepuaiga IO
HECKOJIbKUM HCTOYHHKAM.

1. Conu, ux
Kiaccuguxayus u
ceoucmaa.

Crnymanue oObsICHEHUI yUUTeNs.
CamocrodrenbHas paboTta ¢ yueOHUKOM.
Ot6op ™ cpaBHEHHE Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

8. [enemuueckas

Pabora ¢ PasaaTOYHbIM MAaTCPUATIOM.

CB53b MeHCoy .

Caymanue oObsCHEHUN YUUTENS.
Kaaccamu

CamocrosiTensHas paboTa ¢ y4eOHHUKOM.
geujecms.
9. Oxucnumenvno- | Caymanue 0ObICHEHUN YIUTEN.
goccmarnosumenvr | CamocTosTeNbHAs padoTa ¢ y4eOHUKOM.
ble peaxyuiu. OT1Oop ® cpaBHeHME MarTepuaiga IO

HECKOJBbKHUM NCTOYHHUKAM.

10. Obobwenue u
cucmemamuzayus
3HAHUL N0 meme «

Pabora B mapax.
Pa6ora B rpynmnax.
Pewenne 3anau.




Pacmeopenue.

[IpoBepka nonyYeHHBIX 3HAHUU.

Pacmeopur. [ToaroroBka kK KOHTPOJIBHOM padoTe.
Peaxyuu  uonnozco
oomena. OBPy.
11. Koumpoavnas | Pemenue 3aganuii KOHTPOJIBLHOH paOOTHI.
paboma Ne 5
icm 1. Ilpakmuueckas
Ceoiicmea P HaGmonenne  3a  IeMOHCTpaIMsIMH
nekmpoaumo | paboma  Ne 6. e
U Kyui. i .
6 . OHMble pedakyuu O0bBsAcCHEHHE HAOIIOMAEMBIX SIBJICHUM.
(xumuneckus [TocTaHoBKa OMBITOB AJISi JEMOHCTPALMH
npaKmukym) KIacey.
(4w BrinonHeHnE MpakTHYECKO paboTHI.
2. Ilpaxmuueckas aT4UK
P HaGmonenne  3a  JIeMOHCTpaIsIMH A
paboma  Ne 7. TeMIIepaTyp
V. YUUTEIS.
cnosus . BI
OO0bsacHeHrEe HAOIIOAAEMBIX SIBJICHHIA. .
NpOmMeKauusl ITATUHOBBIN
[TocTaHoBKa OMBITOB AJISi JEMOHCTPALMH
XUMUYECKUX
. oy | FIACCY.
eaKyull.  Medxnc .
pedry Y | BHINONHEHHE IPAKTHYCCKO PabOTHL.
pacmeopamu
NEKMPOIUMO8 00
KOHYA.
3. Ilpaxmuueckas aTyuk pH
P HabGmronenne  3a  JIeMOHCTpalusIMH A p
paboma  Ne 8. —
Csoticmesa Kuciom X .
5 * | OOBsicHEeHHE HAa0II01aeMbIX SIBICHHI.
K
OKCUOOS, | . | [locTaHOBKa OIBITOB JJIsi JIEMOHCTPAIHH
OCHOBAHULL U COJLEl.
KJIaccy.
BITIOJTHCHHUE TTPAKTHICCKON THI.
Brinonnenue npa ecKkoil pabo
4. [lpaxkmuueckas
P HabGmronenne  3a  JIeMOHCTpalusIMH
paboma  Ne 9. yauTens
Pewenue i .
OO0bsicHeHre HAOMIOaEMBIX SIBIICHUM.
9KCNEpUMEHMAIbH
P [TocTaHoBKa OMBITOB JAJISI JEMOHCTPALMH
bIX 3a0ay.
KJIaccy.
BITIOJTHEHHUE TTPAKTHICCKOM THI.
Brinonnenue npa ecKkoil pabo
3axniouenue | 1.0600uenue u | Pabora B mapax.
(44 cucmemamuzayusi | Pabora B rpymnmax.
SHAHUL no | Pemenue 3anau.

VUeOHUKY Xumuu 3a
8 knacc.

[TpoBepka Moy4YEeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOIBHOU paboTe.

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

Pabora B mapax.

Pa6ora B rpynmnax.

Pemenue 3anau.

[IpoBepka moy4YEeHHBIX 3HAHUU.
[ToaroroBka kK KOHTPOJIBHOU paboTe.

3. Hmoeosasa | Pemienne 3aanuii KOHTPOJIbHON pabOTHI.
KOHMPONbHA

paboma no xumuu

3a 8 knacc.

4. Ananuz | AHanu3 omuoOOoK.

KOHMPOILHOU AHanu3 KOHTPOJIBbHOM paboTHI.

pabomul.  Paboma

Pabora Hag ommoOkamu.




HAO owubramu.

Pemenue 3anau.
Crnynranue oObsICHEHUH yUUTEIIs.

9 KJIACC (68 YUACOB)

Ha3zeanue Tema ypoka. Ocnoenble 6uowl Hcnonvzos
pasoena, oesamenvHocmu anue
KOJlu4ecmaeo ooyuarowuxcsn 0oopyooea
yacoe Hus
uemmpa
«Touka
Pocmay
Oowan 1.  Xapaxkmepucmuxa | Ciymanue OObsICHEHUN YUUTETIS.
xapakmepucmu | xumuyecxkozo snemernma | CaMocTosTeNbHass  pabota ¢
Ka XUMUYECKUX | HA ~ OCHOBAHUU €20 | YYCOHUKOM.
anemenmos (4 | nonoscenus 6 | Pabota ¢ Tabnuueit Meneneena.
u). Ilepuoouueckoti PaboTa ¢ kapToukamu.
cucmeme I u
Menoeneesa.
2.  Xapaxmepucmuka | Ciaymanue 0ObICHEHUN yUUTEs.
xumuueckozo snemenma | CamoctosiTenbHass  pabota €
HA  OCHOBAHUU €20 | yYCOHUKOM.
NONI0JCEeHUs 6 | Pabora c Tabnueit Menzneneesa.
Ilepuoouuecxoii Pabota ¢ kapToukamu.
cucmeme I u
Menoeneesa.
3. Xapaxmepucmuxa | Ciymanue OObsICHCHHIH yUUTEISI.
xumuueckoeo snemenma | CaMocTosiTeNlbHAs ~ pabota €
no KUCTOMHO- | YICOHUKOM.
ocHosnviM  ceoticmeam | Pabota ¢ Tabnuneir Menaeiaeesa.
obpazyemulx um | PaboTa ¢ kapTouKkamu.
COeOUHEeHUII.
4. Ilepuoouueckuii | Cnymanue oObICHEHUN YUUTEIS.
3aKOH u | CamoctosrenpHass  pabota ¢
Ilepuoouueckas Y4€OHHUKOM.
cucmema xumuyeckux | Padbora ¢ Tabnuneit Menaeaeesa.
anemenmos  J[. M. | Pabora c kapToukamu.
Menoeneesa.
Memanner (13 | 1. Ilonosxcenue | Cnymanue oObSCHEHUN yUUTEIS.
y) Memannos 6 | CamocrosiTenbHass ~ pabota ¢
Ilepuoouuecxoii YI€OHHKOM.
cucmeme PaGora c Tabnuneit Meneneena.
Jl.U.Menoeneesa u | Pabora ¢ kapToUYKamu.
cmpoenue ux amomos.
2. Xumuueckue P Jatauk
. abora c pa3IaToOYHBIM
CBOLICMBA MEMAIILO8. MaTepHATIOM. TeMIIepaTypeI
Cnymanue oObSICHEHUN yUUTEs. THIATHHOBBIH
CamocrosTenbHass ~ pabota €

Y4eOHHKOM.




3. THonyuenue

Crnymanue oObICHEHUN YIUTEIIS.

memannos.  Kopposus | CamoctosTenbHas ~ pabota ¢
Memannos. y4€OHUKOM.
Ot6op u cpaBHEHHE MaTepuala
10 HECKOJIbKUM UCTOYHHUKAM.
4, L]enounvie | Cnymanue OObSICHEHUN YUUTES. Jatuuk
Memannol. CamocrosarenbHass ~ paboTa ¢ | TeMIEparypsl
Y4eOHUKOM. IUTATUHOBBIN
OT10op U cpaBHEHHE MaTepuana
10 HECKOJIbKUM UCTOYHHUKAM.
5. I]enounvie | Pemenne 3amad.
Memannol. Pa6ota no kapToukam.
Pemenue XAMUYECKUX
YpPaBHEHUU.
6. Bepunutl, mactuit u Paborta c pa3iaTo4YHbIM
wenoyHozemenbHvle MATEpHATOM.
MEMALLOL. Crnymanue 0ObsICHEHUN YUUTETIS.
CamocrosiTenbHast ~ pabota  C
y4€OHUKOM.

7. Bepunnuu, macnuii u

Pemenue 3amau.

WenoYHO3eMelbHble PaboTa o xaproukam.

Memarnnvl. Pemenune XUMHUYECKUX
YpaBHEHUM.

8. Antomurui Pabora C pa3naToYHbIM
MaTepHaIoM.
Cnymanue oObSICHEHUN yUUTEs.
CamocrosaTenbHass ~ pabota ¢
y4eOHUKOM.

9. Anromunuil.

Pemenue 3amay.
Pabora no xapToukam.

Pemenue XUMHUYECKUX
YpaBHEHUM.

10. JKene3o. Craymanue oObsCHEHUN yIUTEs.
CamocrosiTenpbHast ~ pabora ¢
Y4EOHUKOM.
OO0ObsacHenue HaO0JII01aEMBIX
SIBJIEHUU.

11.  3axpennenue u

PaboTa B mapax.

cucmemamu3ayusi Pab6ota B rpynmax.

3HaHUU no 2naee nepsou | Pemenue 3amad.

«Memannwviy. ITpoBepka noTyuyeHHBIX 3HAHUM.
IlogrotoBka K  KOHTPOJIBHOU
padore.

12. Konumponvnas | Pemienue 3agaHuii KOHTPOJIbHOU

paboma Nel | paGoThI.

«Memannwvi .




13. Ananuz
KOHMPOJILHOU pabombi.

AHanu3 ommooK.

AHalM3 KOHTPOJIBHOU PabOTHI.
Pabora Hax ommbOkamMu.
Pemrenue 3amau.

Craymanue oObsSCHEHUN YUUTEIIS.

Ceoiicmea Ipakxmuueckas paboma HabmoneHue 3a IULaTqI/IK
memannos u ux | Nel.  Ocywecmenenue NICMOHCTPAITHAMH YIHTENA BBICOKOM
coeounenull YENOUKU  XUMUHECKUX | oo oo Habmomaempx | TEMICPATYP L,
(xumuueckuii npespaujeHul. J—— Jatuuk
npakmuxym)(3 ! TEMIIEPATYP bl
P ) ITocTanoBka OIIBITOB I paryp
y). IUIAaTUHOBBIN —
JIEMOHCTpAIINH KJIACCy.
. | I3MEpEHHE
Brinonnenue MPaKTHYECKOMN
TEMIIEPATYP Bl
paboTHL. paTyp
MIepPEX0I0B
QJUTOTPOITHBI X
MoauduKany i
CepHI;
HU3MEPCHHE
TEMIEPATYP bl
IIJIABJICHUS
BEILIECTB.
Ilpaxmuueckas paboma
p p HaOmronenue 3a

No2.  Ilonyuenue u
ceolicmea  COeOUHeHUll

JACMOHCTpalUAMU YUUTCIIA.

OO0ObsacHeHHE HAOJIFO1aeMBIX

Memaiios. .
SIBIICHUM.
ITocranoBska OITLITOB TUIS
JIEMOHCTpAIINH KJIACCy.
Brimmonnenue MIPAKTUYECKON
paboTHI.

Ipaxmuueckas paboma

p p HaoOmronenue 3a

Ne3.

Oxcnepumenmanvhbvie
3a0aqu no
PACNO3HABAHUIO u

NoOJIy4eHUIo eeuecmse.

JACMOHCTpallUAMU YUUTCIIA.

OObscHenue Ha0JIF0IaeMBIX
SIBIICHUM.

ITocTanoBka OITLITOB IS
JIEMOHCTPAIUU KJIACCy.
Breimonnenue MIPAKTUYECKON

paboTHI.




Hememannui 1. Hememannwi: amomol | Cnymanue oObSICHEHUN YIUTEIS. JlaTamk
(26 w) u npocmsie sewjecmsa. | CamoctoaTenabHass  paboTa ¢ | BHICOKOU
Kucnopoo, 030H, | y4€OHHUKOM. TEMIEPATYP I,
8030YX. Ot60p u cpaBHeHue marepuana | JlatTuuk
110 HECKOJIbKUM UCTOYHHUKAM. TEMIEPATYP bl
MJIATUHOBBINA —
U3MepeHue
TEMIEPATYp bl
NepexoI0B
AJTOTPOIIHBI X
Mo udUKaIH i
Cepbl;
U3MepeHue
TEMIEPATYp bl
TUTABIICHUS
BEIIIECTB.
2. Hememannvl. | Pemenue 3amad.
Xumuyeckue ceovicmea | PaboTa o kapTovkam.
HeMemainios. Pemenwne XUMHYCCKUX
YpPaBHEHUU.
3. Xumuueckue Pa6ora c pa3aToYHbIM
SNEMEHMbL 6 KNEMKAX | \\oorna o,
HCUBBLY OpeatUUsMOG. Cnymanue 0ObSICHEHUN YUUTES.
CamocrosiTenbHast ~ pabota  C
Y4€OHUKOM.
4. Booopoo. Pemenue 3amau.
Pabora no xapToukam.
Pemenne XUMHUYECKUX
YpaBHEHUM.
5. 'anozenwi. Crnymanue oObICHEHUN yUUTEIIs.
CamocrosiTenpbHast ~ pabora ¢
Y4EOHUKOM.
OObscHeHne HaOJTI0JaeMbIX
SIBJICHUU.
6. Coedunenus | Pemenue 3anay.
2a102€H08. Pabota no kapToukam.
Pemienue XAMUYECKUX
YpaBHEHUM.
1. Tonyuenue | Cnymanue oObSICHECHHN YIUTEIIS.
2A102€H08. CamocrosiTenpbHast ~ pabota  C
buonozuuecroe YIeOHUKOM.
3Hayenue u npumenenue | OTOOpP M CpaBHEHHE MaTepuana
2a102eH08 u Ux | IO HECKOJLKAM UCTOYHUKAM.

COCOUHEHUIL.




8. Kucnopoo.

Pabora c
MaTepUaJIOM.
CnymaHnue 0ObSICHEHUN YUUTES.
CamocrositensHast ~ pabota ¢
y4€OHUKOM.

pa3aaToOYHbIM

JlaTuuk
BBICOKOM
TEMIIepaTyp bl,
JaTtauk
TEMIIepaTyp bl
IUIATUHOBBIN —
U3MEpPEHHE
TEeMITepaTyp bl
NepexoI0B
AJUTOTPOITHBI X
Mo udUKaIH i
CepBI;

U3MepeHue
TeMIIeparyp bl
TUTaBJICHUS
BEIIIECTB.

9. Koumponvuas | Pemenue 3a1annii KOHTPOJIBHOU

paboma Ne2 paboTHI.

10. Cepa. Crnymanue oObsCHEHUN yIUTEs. Hatuuk
CaMmocrosiTenbHast ~ paboTa  C | BBICOKOH
y4eOHUKOM. TeMIIepaTyp bl,
OO®bsicHeHnE HaOmoqaempIx | JlatTauk
SIBJICHUH. TeMIIeparyp bl

IIJIATUHOBBINA —
U3MepeHue
TEMIIEpPaTyp bl
epexo10B

QJUTOTPOITHBI X
MoudUKaIy i
CepHI;
U3MepeHHe
TEMIIEPATYP Bl
IJIaBJIEHUS
BEIIIECTB.

11. Coedunenus cepeoi.

Craymanue oObsCHEHUN yIUTEs.
CamocrosiTenpbHast ~ pabota ¢
Y4EOHUKOM.

Otbop U cpaBHEHHE MaTepHala
110 HECKOJIbKUM HCTOYHHKAM.

12. Cepnas kucroma.

Cnymanue oObSICHEHUN yUUTEs.
CamocrosaTenbHass ~ pabota ¢
Y4€OHUKOM.
OObsicHeHnE
SIBJICHU.

HAOJIFO1aeMBIX

JaTuuk

13. Azom.

Perenue 3amauy.

Pabota no kapToukam.

Pemenne XAMHYECKUX
YpaBHEHUM.




14. Ammuax. Crnymanue oObICHEHUN YIUTEIIS. JHatuuk
CamocrositenpHast ~ pabora ¢ | pH
y4€OHUKOM.

OO0bsicHEeHUE HAOJIFOTaeMBIX
SIBJICHUU.

15. Conu ammonus. Crnymranue oObsICHEHUH YUUTETIA.
CamocrositenbHast ~ pabora  C
Y4EOHHKOM.

OOmbsicHeHue HaOJTI01aeMbIX
SIBJICHU.

16. Kucnopoonwvie | Cnyuianue oObsICHEHUN yUUTENS.

coeOuHeHus azoma. CamocrosiTenbHast ~ pabota  C
y4€OHUKOM.

Ot6op u cpaBHEHUE MaTepHana
110 HECKOJIbKUM UCTOYHHUKAM.

17. Docgop u ezo PaGora c pa3gaToYHbIM Aaraux

coeOuHeHUsl. TEMIIEPATYPHI
MaTepuaIoM. .
Cnymanue oObSICHEHUN YUUTES. TIATHHOBBIM
CamocrosiTenbHast ~ pabota  C
y4€OHUKOM.

18. @ocgop u eco | Pemenne 3amau.

COCOUHEHUSL. Pa6oTa mo xapToukam.

Pemenue XAMUYECKUX
YpPaBHEHUU.

19. Venepoo. Crnymanue 0ObsICHEHUN YUUTETIS.
CamocrosiTenbHast ~ pabota  C
Y4€OHUKOM.

OObsacHeHue HaOITI0JaeMbIX
SIBJICHUU.

20. Kucnopoouvie | Pemenue 3amau.

coeounenus y2nepooa. | Pabota mo kapTrodkam.

Pemenne XUMHUYECKUX
YpaBHEHUM.

21. Kpemnuii u eeo | Cnymanue OObSICHCHHH yUUTEISI.

coeOuHeHUsl. CamocrosiTenbHast ~ pabota  C
Y4E€OHUKOM.

OObsacHeHue HaOII0JaeMbIX
SIBJIEHUU.

22. Cunuxamuas | Cnymanue oObSICHEHUN YIUTEIS.

NPOMBIULTIEHHOCTD. CamocrosiTenpHast ~ pabora ¢
Y4eOHUKOM.

Otbop U cpaBHEHHE MaTepHana
110 HECKOJIbKUM HCTOYHHKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvl».

Pa6oTa B mapax.

Pabota B rpynmax.

Pemrenune 3apau.

IIpoBepka nony4yeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJIBHOM
padore.

24. Obodowarowuii ypok
no meme

Pa6oTa B mapax.
Pab6ota B rpynmax.




«Hememannwvi». Pemenune 3amau.
[IpoBepka mosy4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJBHOU
pabore.

25. Konmponvuas Pemenue 3a1aHUI

paboma Ne 3. KOHTPOJIbHOW PabOTHI.

26. Ananuz | AHanu3 omuoOOK.

KOHMPObHOU pabombl. | AHaIN3 KOHTPOJIBHOU PabOTHI.

Pabora Hag ommOkamu.
Pemenue 3agad.
Crnymranue oObsICHEHUH YUUTENS.

Ceoiicmea

Ipaxmuueckas paboma

HaOmronenue 3a
nememannos u | Ned.
- JEMOHCTPALUSMH YUUTEIIS.
ux coeounenuil | Ikcnepumenmanvhole
OOmbsicHeHnEe HaOITI0JTaeMBIX
(3 u). 3a0auu  no  meme 9
SIBIICHUM.
«llooepynna
[TocranoBka OIBITOB JUIS
KUCI0p0oO0ay.
JIEMOHCTpAIINH KJIACCy.
Brinosinenue MPaKTUYECKON
paboTHI.
Ipakmuueckasn paboma
N0p5 p Habmronenue 3a
o JIEMOHCTPAIUSMHI YUUTEIIS.
Oxcnepumenmanvhvie 06
bACHEHUE Ha0JII0TaeMBIX
3a0auu no meme N
SIBIICHUM.
«llooepynnul azoma u
[TocranoBka OIBITOB JUIS
yenepooay.
JIEMOHCTpAIINH KJIACcCy.
Brinosinenue MPaKTUYECKON
paboTHI.
Ipaxmuueckas paboma TIEKT
p p HaoOmronenue 3a OneKTp
Noé. Ilonyuenue, OHHBI € BECHI,
6 JEMOHCTPAIMSIMH YIUTEIIS. 5
cobupanue u Habo
P OObscHeHne HaO0JTI0TaeMBIX 5 p
ACno3Hasanue 2azos. . naboparopuu
p SIBIICHUM. I Ap p
IToctanoBka OIIBITOB TUIS
JIEMOHCTpAIINH KJIACcCy.
Brinosinenue MPaKTUYECKON
paloTHI.
Opzanuueckue | 1. IIpeomem | Cnymanue oObsICHEHUH YUUTEIS.
séemgecmea (13 | opeanuyeckorl xumuu. CamocrosiTenpHast ~ pabora ¢
y) y4eOHUKOM.

Otbop U cpaBHEHHE MaTepHana
110 HECKOJIbKUM HCTOYHHKAM.

2. IIpeoenvuvie | Cnymanue oObICHEHUHN yIUTETIS.
Y211e6000p00bL. CocraBnenue XUMUYECKUX
bopmy.

Pa6oTa B mapax.

Pabora y mockwu.
3. Henpeoenvuvie | Criymanne 00bICHEHUN yUUTETIS.
V2neso0opoobl. CocraBienue XUMHYECKUX

dbopmy.
Pabota B mapax.
PaboTa y nockwu.




4. Cnupmei.

Crnymanue oObICHEHUN YIUTEIIS.
CamocrositensHast ~ pabota ¢
y4€OHUKOM.

Ot16op ¥ cpaBHEHHE MaTepuaia
110 HECKOJIBKUM HCTOYHHKAM.

JlaTuuk

5. IIpeoenvhvie
0OHOOCHOBHbLE
KapOoHOBbLE KUCTOMDL.

Crnymranue oObsICHEHUH YUUTETIA.
CocraBnenue XUMHUYECKUX
dbopmy.

Pabora B mapax.

Pabota y nockwu.

pH

Jatamk

6. Croocnvie 3¢pupor.
Kupeol.

Cnymanue oObSICHEHUN YUUTES.
CocraBieHue XUMHYECKUX
dbopmyL.

Pa6oTa B mapax.

Pabota y nocku.

7. Amunoxuciomsl u
benxu.

Pa6ora c
MaTepUaIOM.
CnymaHnue 0ObSICHEHUN yUUTES.
CamocrosTenbHass ~ pabota ¢
y4€OHUKOM.

pas3saaToO4YHbIM

8. Amunoxucnomer u
oenku.

CnymaHnue oObSICHEHUN YUUTES.
CocraBnenue XUMHAYECKUX
dbopmy.

Pa6oTa B mapax.

Pabota y nocku.

9. Vanesoowt.

Cnymanue 0ObSICHEHUN YUUTEs.
CocraBnenue XUMUYECKUX
bopmy.

PaGota B mapax.

Pabora y mocku.

10. IHonumepeor.

Cnymanue oObSICHEHUN yUUTENS.
CocraBieHue XUMHUYECKHUX
dbopmy.

Pab6ota B mapax.

PaboTa y nocku.

11. Obo6warowuii ypox

PaGoTa B mapax.

no meme | Pabora B rpynmnax.
«Opeanuueckue Pemienue 3amauy.
sewecmeay. [TpoBepka momyuyeHHBIX 3HAHUH.
[TonrotoBka K  KOHTPOJIBHOM
padore.
12. Konmponvuas | Peienne 3aganuii KOHTPOJIbHOM
paboma Ne4. paboTHI.
13. Ananuz | AHanu3 oumooK.
KOHMPOAbHOU pabomul. | AHAIIN3 KOHTPOJIBHOM pabOTHI.
Pabora Hag ommOKkamu.
Pemenue 3amau.
Cnymanue oObICHEHUHN yUUTES.
3akpennenue 1. Ilepuoouuecxuri | Pabota B mapax.
(6u) 3aKOH u | Pabora B rpymnmax.

Ilepuoouueckas

Pemenne 3apau.




cucmema  xumuydeckux | IIpoBepka NOIy4eHHBIX 3HAHHUH.

21EMEHMOo8 J[.U. | [lonroToBKa K  KOHTPOJIbHOM
Menoeneesa. pabore.

2. Cmpoenue

seuyecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccer xumuyeckux
CoeOuHeHull 6 ceeme

T9J1.

5. HUmoeosasn Pemrenne 3aJaHud
KOHMPONbHAsl paboma. | KOHTPOJIBHOU pabOoTHI.

6.Ananuz xKoHmponvHoU | AHAIU3 OMIHOOK.

pabombi. AHaIM3 KOHTPOJIBHOM pabOTHI.
Pabora Hax ommOkamu.
Pemenne 3anay.

Crymanue oObsCHEHUI YUUTEIS.

Cnucok Jureparypbl

1. Xumus. 8 kiacc: yue6. st obmeobpazosart. yupexaenuii / O.C. ['abpuensH. —
17-e u3n., crepeotun. — M. : llpoda, 2011. — 270, [2] c. : wi.
2. Ky3smenko H.E. Hauana xumun. COBpeMEHHBIM Kypc [Ulsl MOCTYNAMOIIHUX B

By3bl. T. 1. yueOHOe mocobme — 13-e m3x., crepeorurn. — M.: M3maTenscTBO
«3Ix3amen», 2007. — 383, [1] c. (Cepust «KAOUTYpHUECHT»)

3. Xumus.  YyeOHO-MeToaMuecKas rasera Juisl  y4yuTeled XUMUU U
€CTECTBO3HAHUH.
4. Xumus. HactonpHas kHura yuurens. 8 kiacc: Meroaunuyeckoe nocodue / O.C.

I'abpuensn, H. I1. Bockob6oitnukosa, A. B. SlmrykoBa. — 3-e u3n., nepepad. —
M. : Ipoda, 2007. — 398, [2] c.

5. Xumus. 8 KJacc: KOHTPOJIbHbIE W MpOBepouHble paboThl mo yuebHuky O.C.
Iabpuensua «Xumust — 8». M. : JIpoda, 2009.

6. Xumus. 9 kiacc : y4ue6. st odieoopaszosar. yupexkaenuit / O. C. ['abpuesH.
—11-e uzn., ucnp. — M. : Ipoda, 2006. — 267, [5] c. : um.

7. Xumus. 9 knace : pabouas tetpans Kk yueoHuky O. C. 'abpuensna «Xumus. 9

knace» / O. C. I'abpuensH, A. B. fkymoBa. — 6-e u3g., crepeotun. — M. :
Hpoda, 2007. — 175, [1] c. : um.

8. Ky3pmenko H.E. Hauana xumun. CoBpeMEHHBIM KypC Ui MOCTYNAOIINUX B
By3bl. T. 2! yue6HOe mocobue — 13-e u3a., crepeorurn. — M.: M3naTenbcTBO
«Ox3ameny, 2007. — 383, [1] c. (Cepust «AOUTYpHEHTY).

9. Xumus.  YyeOHO-MeToaMyeckas —rasera JUIsl  yudTesled  XMMHU U
€CTECTBO3HAHUSL.
10. Xumus. HactonbHas kHura yuutens. 9 kiacc: metoguueckoe nocodue / O.C.

IabpuensH, H. I1. BockoOoiinnkoBa, A. B. flmykoBa. — 2-¢ u3a., mepepad. —
M. : Ipocda, 2011. — 398, [2] c.
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