


ITosicHuTEIbLHAA 3aNUCKA

PaGouas nporpamma no xumuu s 8-9 kiaccoB pa3zpaboTaHa Ha OCHOBe (heepaabHOrOo
rocynapcTBeHHOro oopasoBarenbpHoro cragaapra OO0, obpaszoBarenpHOU nporpammbel MKOY
«Snakckas O Oll» w nmpuMepHOW MporpaMmbl MO XMMHHU, a TaK K€ HA OCHOBE aBTOPCKOMU
yuebnoit nporpammsl O.C. 'abpuensna.

Ha 06ase mentpa «Touka pocta» oOecrmeunBaeTcss peanuszanus 00pa30BaTEIbHBIX
HpOrpaMM ECTECTBECHHO-HAyYHOW W TEXHOJIOIMYECKOW HANpaBICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUH C TpPEOOBAHMSAMH 3aKOHOAATENbCTBa B cdepe oOpazoBaHMs H C  Y4ETOM
pekomennanuii denepanbHOro omeparopa yueOHoOro npeamera «Xumusi» . OOpasoBarenbHas
[porpamMma I[O3BOJISE€T UHTETPUPOBATE PEAIM3YEMbIE MOAXOAbI, CTPYKTYPY U COAEpKaHUE IIPU
OpraHu3anuyu o0ydeHus: XMMUH B 8—9 Kiiaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIHBIX

yuebHo-mMeTonuueckux komiuiekcoB (YMK) . Hcmomnb3oBanue 000pynoBaHHS «Touka
pocta» npu peanuzanuu faHHoi OIl no3BossieT co3aTh yCIOBHSL:

. JUISl PaCIIMPEHHUs COJEPIKAHUS ILIKOJIBHOTO XMMUYECKOTO 00pa30BaHus;

. JUIS TIOBBIIIEHUS IO3HABATEJILHOM AaKTUBHOCTU OOYyYarOIIMXCSl B €CTECTBEHHO-
HAy4YHOU 00J1acTH;

. JUIs  Pa3BUTHUSA JIMYHOCTH peOEHKa B Ipouecce OOydeHHMs XHMMH, €ro

CIIOCOOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIHMAIBHO 3HAYUMBIX HWHTEPECOB U
moTpeOHOCTEH;

. UIsE pabOTBl ¢ OAApEHHBIMHM IIKOJBHUKAMH, OPraHU3alMd WX pa3BUTUS B
pa3M4YHbIX 001acTAX 00Pa30BaATEIILHOM, TBOPUECKOM NEATSILHOCTH .

OO0wmas xapakrepucTUKa Y4eOHOro npeamera « XuMushH»

XUMUS KaK JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK pacHpOCTpaHMiIa CBOE BIMSHHME Ha
Bce O00JacTH 4EJIOBEYECKOrO CYLIECTBOBAHMs, 3ajaja HOBOE BHJCHHME MHUpa, CTala
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM KH3HHU OOILECTBA:
3HaHUE XUMHM CIY)KUT OCHOBOM s (OPMHPOBAHHS MHUPOBO33PEHUS UEIOBEKa, €ro
MIpPE/ICTAaBICHUI 0 MaTepUaIIbHOM €MHCTBE MUPA; BAXKHYIO POJIb UTPAOT POPMUpPYEMbIE XUMHEN
NPEJCTAaBICHUS O B3aUMOIIPEBPAIIECHUSAX HHEPTUUM U 00 HBOJIOLUHU BELIECTB B IPHPOJIE;
COBpEMEHHasi XMMMs HalpaBjeHa Ha pelleHHe II100albHBIX MPOOJEM yCTOMUMBOIO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, SHEPreTMYecKOW, MUINEBOM M HKOJOrHMYecKoi Oe30macHOCTH,
npo0isieM 3/ipaBooxpaHeHus. B ycloBUsAX BO3pacTarollero 3Ha4e€HUs XMMHUU B KU3HU OOIIEeCTBa
CYIIECTBEHHO TIOBBICHJIACh POJIb XMMHMYECKOro oOpa3zoBaHMs. B muiaHe counmanuszanuu OHO
SBJIAETCA OJHMM M3 YCIOBUH (OPMHUPOBAHMS MHTEIUIEKTa JIMYHOCTH U TapMOHHYHOTO €&
pa3BuTHs. COBpEMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOAMMBI JJIsi MPHOOpETeHUs
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpA3HOM »HM3HHM OOIIecTBa, JUIsI OCO3HAHUS BAKHOCTH Pa3yMHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO M 3[IOPOBBIO JIPYTHX, K OKpYKaIOILIEH MpUpPOIHOM cpere, s
IPaMOTHOTI'O MOBEJEHUS IIPHU UCIOIb30BaHUM PA3JIIMYHBIX MAaTEPHUAIOB U XMMHUYECKHUX BEIIECTB B
MOBCETHEBHOM KM3HU XHMMHUYECKoe 00pa3oBaHUE B OCHOBHOW INIKOJE SIBIsSETCS 0a30BBIM IO
OTHOILICHHUIO K CHUCTeME OOIIEro XMMHUYECKOoro obpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM
€My YpOBHE OHO peaju3yeT Npucylye oOuieMy XHMHUYECKOMY OOpa30BaHHUIO KIIIOUEBbIE
LIEHHOCTH, KOTOpBIE OTPaXKalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE W WHIMBHyalbHbIE
MOTPEOHOCTH. DTUM OTpPENEsIeTCs CYIIHOCTh OOIIel CcTparerud OOy4eHHSs, BOCIHTAHHUS H
pa3BHUTUSI 00y4arOUIMXCsI CPeACTBAMU ydeOHoro mpenmera «Xumus». M3ydenune nmpeamera: 1)
croco0cTByeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTUHBI MHpa, JAOCTH)KEHHIO OOiel u
(YHKIIMOHAJIBHOM TPAMOTHOCTH, JTa€T BO3MOXKHOCTH JUISI CAMOPA3BHTHS JIMYHOCTH. 2) BHOCHUT



BKJIaJ B (DOPMHUPOBAHHE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON yueOHO 1eATeNIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIE0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B IMOBCEIHCBHOM JKHU3HU, TaK U B MPO(ECCHOHAIBLHOW ACATEIBHOCTH; 3)
3HAaKOMUT CO CIIEUU(PHUKONH HAYYHOI'O MBIIIJICHHUS, 3aK/IabIBa€T OCHOBBI LIEJIOCTHOIO B3IJIAAA HA
€IWHCTBO TPHUPOABI U YEJOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (POPMHUPOBAHUH
€CTECTBCHHO-HAYYHOH IPaMOTHOCTH  MOJPOCTKOB; 4)  cmocoOcTByeT  (pOpMHPOBAHUIO
LIEHHOCTHOT'O OTHOLICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOIMYECKOe 00pa3oBaHKe MOJPOCTKOB

Ha3BanHble HampaBiieHMsT B OOy4€HMHM XUMHM 00€CHEUMBAIOTCS  CHEeLU(UKO
COJIEP)KaHUsl IpPEIMETa, KOTOPBIM SBISETCS IENAarOTH4EeCKH aJallTUPOBAHHBIM OTPaKCHHEM
0a30BOI1 HAyKHM XMMHH Ha onpefenEHHOM dTane e€ pa3BuTHs. Kypc XMMUM OCHOBHOHM LIKOJIBI
OpPHEHTUPOBAH Ha OCBOEHHE OOYYarOIIMMUCS OCHOB HEOPraHMYECKOW XUMHHM M HEKOTOPBIX
MOHATUH M CBEJCHUN 00 OTIENBHBIX O0BEKTAaX OpraHuyeckord XuMuu. CTPYKTypa COJepKaHHS
npeamera chopMUpOBaHa Ha OCHOBE CHUCTEMHOro moaxojaa K ero usydeHuto. CopeprkaHue
CKJIAJ(bIBACTCS. U3 CUCTEMBI ITOHATUNA O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI
0 XuMuueckoil peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OPraHM30BaHbl IO MPUHIMILY
IIOCJIEIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHMYECKUX IIPEICTABICHHU PAa3HOTO
YPOBHS: AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HHS KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
nepuoanudeckoro 3akona Jl. M. MenneneeBa kak OCHOBHOTO 3aKOHA XHMHH, YYCHHS O CTPOCHUU
aToMa M XMMHUYECKOW CBSA3M, MPEJCTABICHUNA 00 3JIEKTPOIMTUYECKOH JMCCOLMAIMK BELIECTB B
pactBopax. TeopeTnueckue 3HaHUs PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICIEHHBIX (DAKTOB, Ppa3BUBAIOTCSA IOCIEAOBATEBHO OT OJHOIO YPOBHS K JApYromy,
BBINONHASA (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH
IIPAKTUYECKOIO0 IPUMEHEHUsS W TOJIY4YeHMs] H3y4dacMbIX BellecTB Takas opraHusanus
COJIEp’KaHUsl Kypca CIIOCOOCTBYET MPEACTABICHUI0O XUMHUYECKOW COCTaBISIONICH HAydHOM
KapTUHBI MHMpa B JIOTHKE €€ CUCTeMHOM Npupojbl. Tem cambiM oOecrieunBaeTcsi BO3SMOXKHOCTD
U1 opMUpPOBaHUs y 00y4aroUMXcs LIEHHOCTHOIO OTHOLIEHUS! K HAyYHOMY 3HAHHUIO U METOJlaM
[IO3HAHKS B HayKe. BaXHO TakKe 3aMETUTh, YTO OCBOCHHME COACPIKAHUsA Kypca MPOUCXOIUT C
MIPUBJICYEHUEM 3HAHUI U3 paHee M3y4eHHBIX KypcoB: «Okpyxaromuii mup», «buomnorus. 5—7
KJaccb» U «Pusnka. 7 Kiace».

JlanHas oOpa3oBaresbHas MporpaMMa 0OecredrnBaeT YCBOGHUE YYaIllMMUCS BayKHEHIINX
XUMUYECKHX 3aKOHOB, TEOpUH U TMOHATHH; (HOpMUpPYET MpeACTaBICHHE O PpOJIU XHUMHH B
OKpPY’KaroIlleM MHUPE U KU3HM 4deoBeKka . [Ipy 3ToM OCHOBHOE BHMMaHUE YIEISAETCs CYIIHOCTH
XUMHMUYECKHX pEeakUMid M METOJaM HX OCYWECTBIEHHS . OJHUM N3 OCHOBHBIX NPHUHIUIIOB
MIOCTPOECHUSI MPOrPaMMBbl SBJISE€TCS MNPUHLHUI JOCTYIMHOCTH . ODKCHEpPUMEHTaJbHbIE JaHHBIE,
MIOJIyYEHHBIE YYaIlMMUCS IIPU BBINOJHEHUU KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYalllUMCS
CaMOCTOATENIBHO [IeaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . [loaxo.bl, 3aJ0KEHHBIE B
coJiepKaHue MPOrpaMMBbl Kypca, CO3Jal0T HEOOXOIUMbIE YCIIOBHS ISl CUCTEMHOTO YCBOEHUS
YUYalIUMHUCSl OCHOB HAyKH, JJisi 00€CledeHHs pa3BUBAIOLIETO M BOCIHUTHIBAIOIIETO BO3JEHCTBUS
o0y4yeHMs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOEXKICHHH IIKOIbHUKA, IEHTPAIBLHBIM SIpPOM €r0 HAyYHOT'O MUPOBO33PEHUS .

esu 1 0COOEHHOCTH U3yYeHHsI Y4eOHOr0 mpeaMeTa

K HanpaBneHHio NEpBOCTENEHHON 3HAUMMOCTH IpHU peanu3aluu 00pa30BaTENIbHBIX
¢byHKMi npeamera  «XUMHS» TPAJWLMOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUNW OCHOB
XMMHUUYECKON HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKON IeSTEIbHOCTU
4eJI0BeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KYNbTyphl. 3ajauya IpeaMeTa COCTOUT B
(OpMHUPOBAHUN CUCTEMBl XUMHUYECKUX 3HAHUN — BaKHEHIINX (HaKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX IOJOXKEHUH, JTOCTYNHBIX 00OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, si3blKa
HayKH, 3HAHUI O Hay4yHBIX METOJaX M3yU€HHUS BEUIECTB M XMMHUYECKUX pEaKLUi, a TaKKE B
(GOpMHPOBAHUU U PA3BUTUU YMEHHUH U COCOOOB JESATEIBHOCTH, CBSI3aHHBIX C IJITAHUPOBAHUEM,
HaOIIOICHUEM U IPOBEIECHUEM XUMHUECKOIO SKCHEPHUMEHTA, COOII0IEHUEM MIPABUII
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0e30macHOr0 OOpalleHusi C BEIIeCTBAMH B TOBCEAHEBHOW >xu3HU. Hapsgy c¢ »>TuM nenm
M3Y4YEeHHs] TpeIMeTa B IMPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHbI € YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obOpazoBanus. CerogHss B 00pa3oBaHMH 0CO00
3HAYUMOM MPU3HAETCS HANPaABICHHOCTh OOy4YeHHUs Ha pa3BUTHE U CAMOPAa3BUTUE JIMYHOCTH,
¢dopmupoBaHue €€ MHTEIUIEKTa U 00Iel KynbTypbl. O0y4eHrne YMEHUIO YUUTHCS U MPOAOIDKATH
cBOE¢ OOpa3oBaHHE CaMOCTOSITEIbHO CTAHOBHUTCS OJHOM W3 BaKHEUIIMX (GYHKIHMH y4eOHBIX
MIPEIMETOB.

B cBsi3u ¢ 3TUM IpU M3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIIEe 3HAUCHUE
npuoOpenu Takue e, KaK:

* popMupoBaHUE MHTEIUIEKTYalbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYZHUYECTBY, CaMOCTOSATEIBHOMY TMPHHITHIO DPELICHUH, CIIOCOOHON aganTupoBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

* HaNpaBJICHHOCTh OOYy4YeHUS Ha CHUCTEMaTHYeCKoe MPHOOIIEHHE YyYaluxcsi K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  TO3HaHWS,
(hOpMUPYIOIUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

» o0ecrniedyeHHEe YCIOBUM, CHOCOOCTBYIOIIUX MNPUOOPETECHUIO OOYYAIOIIUMHUCS OIBITA
pa3HOOOpa3HON NEeATENTbHOCTH, TO3HAHUS W CaMOIIO3HAHMSI, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE ISl PA3IMYHBIX BUIOB JIEATEIHHOCTH;

* (opMupoBaHHE yYMEHHI OOBSICHATH M OLIGHUBATHh SIBJICHUS OKPYXKAIOIIErO0 MHpa Ha
OCHOBaHUU 3HAHUI U OMbBITA, TOJTYYCHHBIX NIPH U3YYCHUH XUMUMU;

* popmupoBaHue y 00y4JarOMINUXCS TyMaHUCTHYECKUX OTHOIICHHA, TOHUMAaHHS [IEHHOCTH
XUMHUYECKUX 3HAHHWHA AJi1 BBIPAOOTKU SKOJOTHYECKH I€1ecOo00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYKAKOIIEH MPUPOIHON
Cpelbl;

* pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHHSA OOIIEYEIOBEUECKUX IICHHOCTEeH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOpPY POl U HANIPABICHHOCTH JAJIbHEHIIIETO 00YICHHUS.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe
B cucreme oOmero o6OpasoBanus «XuMHsS» TNpU3HaHA OO0A3aTEIbHBIM y4EOHBIM
OpeAMETOM, KOTOpbIi BXOAUT B cOCTaB MpeAMeTHOH obnactu «EcTecTBeHHO-Hay4HbIE
npeaMeThl». YUeOHBbIM IJIaHOM Ha €€ u3ydeHue orBesneHo 138 yueOHbIX yacoB — 1O 2 4 B
HeJzlento B 8 M 9 Kiaccax COOTBETCTBEHHO.

Copepxanue o0pa3oBaHus M0 rogaM o0y4eHust

(mpakTuueckas 4acTh yuebHOro COZIepKaHUs npeaMmera yCHJIEHA
MaTepHabHOTEXHUYeCKOl 0a30if neHTpa «Touka pocTtay .
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Beeoenue

Urto msyuaet xumus. [IpocTeie u crnoxxkubie BeniecTBa. CBOMCTBA BEIIECTB. XUMUYECKUM
aneMeHT. @OopMBI CyIIECTBOBAHUS XUMUYECKOTO JIEMEHTA. XUMUYECKUE SIBICHUS, UX OTIMUUE
oT (usnueckux sBiaeHU. JlOCTHXKEHMS] XMMUU M UX NpPaBUIbHOE HcIoJjb3oBaHue. Mcropus
BO3HUKHOBEHHUS U Pa3BUTUS XUMUU. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUH XUMUYECKOU
Hayku. OCHOBHbIE 3aKOHbI XUMHUH. OOIlee 3HAKOMCTBO CO CTPYKTYpOM NEpUOAMYECKOM
Tabmuupl: nepuonsl U rpynmbl. Tabmuna J[.M. MenaeneeBa Kak cCIpaBOYHOE MOCOOHE st
MOJIyYEHUsI CBEJEHUN O XuUMHYecKHX dieMeHTax. OO0o3HaueHHe XUMHYECKHX 3JIEMEHTOB.
[IpoucxosxaeHne Ha3BaHWN XUMHMUYECKHX 3JeMeHToB. Tabmuna MeHeneeBa Kak CIpaBOYHOE
rmocodue JUIsl MOJTY4YeHUs CBEICHUIN O XMMHUYECKUX 3JIeMEeHTax. XuMHuueckas (opmyiia, MHAEKC,
KOA(QPHUIMEHT: 3arnucu U uTeHue Gpopmyi. Macca aToMoB U MoJekyil. OTHOCUTEIbHAs aTOMHas
Macca. OTHOcuTeNbHas MOJIEKYJspHas Macca. PacueT mMaccoBoil 101M XMMUYECKOTO 3JIeMEHTa
1o (hopmyJie BelecTsa.

Amomul Xumuueckux 31eMeHmMo6



JlokaszarenbcTBa CIOKHOCTH CTpoeHusi aromoB. OmbiTel Pesepdopna. IlnanerapHas
MOJIETIb CTPOCHUS aTOMOB. XapaKTEPUCTUKA HYKIOHOB. B3aMMOCBSA3b MOHATHI: TPOTOH,
HEUTPOH, MaccoBoe uucio. COBPEMEHHOE OIPENEICHUE IOHATUS «XUMUYECKHH 3JIEMEHTY.
W3MeHeHusl, TPOUCXOIAIINE C YUCIOM MPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B COCTABE aTOMOB
XUMHUYECKUX AJIEMEHTOB. M30TOombl, Kak pa3HOBUJHOCTb aTOMOB OJHOIO  3JIEMEHTA.
XapakTepucTuka 371eKTpoHOB. CTpOEHHUE NEKTPOHHBIX 000JI0UeK aTOMOB 3JIeMeHTOB. [loHATHE
O 3aBEpUICHHOM M HE3aBEPLIEHHOM AJIEKTPOHHBIX (PHEPreTHMUECKUX) ypoBHAX. Pacronoxenue
JIEKTPOHOB HA JHEPreTUYECKUX YPOBHAX, AaTOMbl METAUIOB M HeMmeTalwioB. VOHbI
MOJIOKUTEbHBIE U oTpunarenbHble. [lonsTue nona. Monsl, 00pa3oBaHHbIE aTOMaMU METAJIOB U
HemeTaioB. [loHATHe 00 MOHHON CBS3M, CXeMbl OOpAa30BaHUS MOHHBIX COeIMHEHHH. CXeMbl
0o0pa3oBaHMsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Gopmynbl. KoBaneHTHas moisipHas |
HeToJIsIpHas XuMuudeckue cBsi3u. Cxembl oOpazoBanust mosiekyn coenqunenuit (HCI, H2O, NHz u
Ip.). DIEKTPOHHbIE U CTPYKTYypHbIe (Gopmyisbl. CxeMbl 00pa3oBaHUs JBYXaTOMHBIX MOJIEKYII
BOJIOPOJIa, XJIOpa, CEpbl, a30Ta M Jp. DIEKTPOHHbIE M CTPYKTYpHbIE (opmynbl. KpaTHOCTH
XuMU4ecKkor cBs3u. [lonsTne o meramnmnueckoi cBs3u. Equnas mpupoja XMMUYECKOH CBA3M.
[lonsatue 06 arom-uoHax. IlonsTHe 00 O0O0OOWIECTBICHHBIX JJEKTpOHAX. BrImoiaHeHNE
yIpa’KHEeHHH, HOJrOTOBKA K KOHTPOJIBHOM paboTe.

Ilpocmuie éeujecmea

XapakTepucTruKa IIOJIOKEHUS JJEMEHTOB-METAUIOB M HemeTawioB B Ilepmoandeckoit
cucreme. CTpoeHne ux aromMoB. DPuU3MUECKUE CBOWCTBA META/NIOB M HEMETANIOB — IPOCTHIX
BeulecTB. Pacyer OTHOCUTENBHOM MOJIEKYJIApHOM Macchl (IIOBTOpPEHHE). AJUIOTpONUs Ha
npuMepe oJoBa, ¢ocdopa, kuciaopoga u yriepoaa. KomuuecTBo BemiecTBa M €AMHUIBI €T0
U3MEpEHUs: MOJIb, MUJIIUMOJIb, KUJIoMoulb. [locTosiHHas ABorajpo. Pacuetr MoneKyssipHbIX Macc
BEIIECTB MO MX XMMUYECKUM ¢opMmynaM. MuWuMMONsipHas M KWJIOMOJISIpHasT Macchl.
BoinonHenue yrnpaxHeHUN C MCIIOIb30BAaHUEM MOHATUN «TIOCTOSIHHASE ABOTapo», «KOJIUYECTBO
BEIIECTBA», «Macca», «MoJisipHasg Macca». OOoOIieHue M 3aKpelvieHue 3HaHui 1[0 Teme
«KonuuecTBo BelecTBa», peLIeHUe 3KCIePUMEHTANIBHBIX 3a/1ad. [loHsaTHE 0 MOJIsIpHOM 00BEME
razoB. HopmanbHble ycnoBus. MMIUIMMOJSIPHBI M KUJIOMOJIApHBIM 00beM. BrlnmonHeHnue
YIpa)KHEHUH C HCIOJIb30BAHUEM IOHATHH «MOJISPHBIM 00BEM», «KOJMYECTBO BEIIECTBAY,
«Maccay, «MosipHas Macca». O0001IeHNe U 3aKpelyIieHre 3HaHui Ha TeMy «MoJsipHbIii 00beM
ra3oB», peleHre FIKCIepUMEHTaIbHBIX 3aa4. O000IIeHne 1 cucTeMaTu3alus 3HaHui. Pemenue
3a/1a4 U yNpaXHEHUH ¢ UCTIOIb30BAaHUEM MOHATHI «KOJIMYECTBO BEIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM», «TIOCTOSIHHAST ABOTAPO».

Coedunenusn xumuueckux 3;1eMeHmM o8

[lonatue o crenenu okucieHus. OmnpejnereHue CTENEHH OKUCIEHUs 1o (opMmyaam
coenunennii. CocraBienue (Hopmyn OWHAPHBIX COCIMHEHHM, OOMmMN Croco0 WX Ha3BaHWM.
Oxcunpl. CocraBienue ux (opmyn u Ha3BaHud. Pacuersl mo gopmynam. CocTaB U Ha3BaHMS
OCHOBaHMH, nx Kiaccudukaiusa. Pacyersl mo popmynam ocHoBanuit. IlpencraBurenu: NaOH,
KOH, Ca(OH).. Pacuerst mo ¢opmynam ocHoBanuil. CoCTaB W Ha3BaHUS KHUCJIOT, HX
knaccupukanus. Pacuerst mo ¢opmynam kucnot. IlpeacraButenu kuciaor. Pacuersl 1o
¢dbopmynam kucnot. CoctaB U Ha3zBaHus coyiell. Pacuersl nmo ¢opmynam conei. [lpencraBurenu
coneit: NaCl, CaCOgz Caz(PO4),. Pacuersr mo ¢opmynam coneid. IIpoBepounas pabora mo
OCHOBHBIM KJIaccaM HEOpraHM4YecKuX BellecTB. PacueTsl mo (opMmyrnaM OCHOBHBIX KJIacCOB
HEOpraHMYECKUX BelecTB. AMQOTEpHblEe M KpUCTAIIMYEeCKHe BemlecTBa. Kpucrammmueckue
pemetku. IIoHATHA O MEXMOIEKYIIPHOM B3aUMOAECHCTBUM U MOJIEKYJISPHON KPUCTAIUINYECKOU
pemerke. CBOMCTBa BEIIECTB C 3TUM TUIOM peuieTkd. CBONCTBA BEHIECTB C Pa3HBbIM TUIIOM
KPUCTAJNINYECKUX PELIETOK, UX MPUHAIJIEKHOCTh K PAa3HBIM KJlaccaM COeIMHEHUN. B3anMocBs3b
TUIOB KPUCTAINTMYECKUX PEHIETOK U BUIOB XUMHUYECKOM CBs3H. IIOHATHSA O YUCTOM BeliecTBe U
cMmecH, ux onuus. [IpuMepsl KUIKHUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3/ieneHns CMecei.
[ToHsTHs O ONIM KOMIIOHEHTa cMecH. Bbluncienue ee B cMecH M pacdeT Macchl WM o0bema
BELIECTBA B CMECH I10 €ro aoJe. Pemenue 3a1a4 v ynpa)kxHeHUH Ha pacueT A0 (MacCoOBOM Win



00BEMHOI) U HaxOXkJeHHE Macchl (00beMa) KOMIIOHEHTa CMeCH. BhImonHeHne ynpaxxHeHUH U
pelIeHne 3aay.

H3zmenenusn, npoucxooaujue c 6ewjecmeamnu

CriocoObl OYMCTKM BELIECTB, OCHOBAaHHblE Ha HX (pu3nueckux cpoicTBax. Ouucrka
MUTHEBOM BOABI, TeperoHka HedpTH. [loHATHE O XMUMHYECKHX SBICHHSX, WX OTIMYHE OT
¢usnueckux. IlpusHaku M ycinoBHsl HPOTEKaHMs XMMUYECKMX peakiuil. Peakius ropenus.
KonuyecTBeHHast cTOpOHA XMMHYECKMX PEAKIMHA B CBETE€ y4eHHs OO0 aromMax M MOJIEKyJax.
3HaueHue 3akoHa coxpaHeHusi macchl BemiecTB. Poinp M.B. JlomonocoBa u /I. JlaibTOoHa B
OTKpPBITUM U YTBEP)KJIEHUU 3aKOHA COXpPAHEHUs Macchl BellecTB. [loHATHE O XMMHYECKOM
YPaBHEHHMH Kak 00 YCJIOBHOW 3aIMCH XMMHMYECKON peaklUH ¢ IOMOIIbI0 XUMHUYECKUX (HOpMyII.
3nayenne HHIEKCOB U Kod(pdunumentoB. CocTaBieHHE ypaBHEHHHA XHMHUYECKHUX PEaKIHH.
Pemenne 3amad Ha HaxoXKIACHUE KOJMYECTBA, MAacchl MM OObeMa MPOJAYKTAa pPEaKLUu I10
KOJIMYECTBY, Macce WM 00beMy MCXOJHOTO BemecTBa. Te ke pacyerbl, HO C UCHOJIb30BAHUEM
MOHATUS «J0Js» (MCXOIHOE BELIECTBO JAaHO B BUJE PacTBOpA 3aJaHHON KOHLIEHTpPALUMM WU
COJIEPKUT OIIPEAEIECHHYIO JI0JII0 TpUMeceit). Perienne skcriepiMeHTaIbHbIX 331a4, 3aKpEeIUIeHNe
3HAHUU MO TeMe «XUMHUYECKUE ypaBHEHHs». CyIIHOCTh peakLUuil pa3joKEHUsS U COCTABIECHUE
YPaBHEHUN DPEaKLMH, MPOJEIaHHBbIX yduTeneM. IIoHsATHE O CKOpOCTM XMMHMYECKMX PEaKIHii.
Karanuzaropel, ¢epmentsl. CymHocTh peakiuuii coeauHeHus. CocraBieHHe ypaBHEHUMH
peakuuii, mpoaenaHHbeix yuuteneMm. CymHOCTh peakiuil 3amenieHus. CocTaBlieHUE ypaBHEHHUI
peakuuii, NpPOACNAHHBIX Yy4yUTeJIeM. PsJ akTUBHOCTM METalIOB, €r0 MCIOJIb30BAaHUE IS
IIPOrHO3UPOBAHUS BO3MOYKHOCTH IPOTEKAHMS PEAKIUN MEXIy MeTalllaMd M pacTBOpaMu
KHUCIIOT. Peakiuy BBITECHEHUS OJHHUX METAJJIOB U3 PAaCTBOPOB UX COJIEH IPYrMMH METaJlJIaMH.
CymHocTts peakuuii oomeHna. CocTaBleHHE YpaBHEHUH peakUuil, MpPOJEIaHHbIX YUYHUTEIEM.
Peakuuu HeWTpann3auuu. YClI0BHsS TEUEHUS PEAKLUI MEXIY pacTBOPAMU KHCIIOT, IIEJIOYEH U
cojeil 10 KoHLA. Tumbl XMMUYECKUX peakUUi (110 IPU3HAKY «UUCIO U COCTaB HCXOIHBIX
BEIIECTB M MPOAYKTOB pEaKIMM») Ha IpHUMEpe CBOWCTB BOJbL. Peakius pasioxeHus —
ANEKTPOJIU3 BOABL. Peakiuu coelnHeHuss — B3aUMOJAEWCTBHE BOJBI C OKCHJIAaMU METAJUIOB U
HemeTaysioB. [loHsTHE «uApokcuabl». Peaknum 3aMemeHuss — B3aUMOJEHCTBUE BOABI C
IIEJIOYHBIMM M IIEJIOYHO3EMENbHBIMU MeTaiaMu. Peakunuu oOMeHa (Ha mpuMepe THIpOJu3a
cynbdara amOMUHUS M KapOuaa Kaiblus). Pemenue 3amau u ynpaxsHeHud. [loaroroBka k
KOHTpPOJIBbHOHN padoTe.

Ilpocmeiimue onepayuu c eewyecmeamu (XumMu4ecKuil NPaAKmMuKym)

[IpaBmia TeXHUKH O€30MACHOCTH MpH OOpalleHWH C Ja0OpaTOPHBIM 00OPYAOBAHHUEM,
npu paboTe B KaOMHETE XUMHMU. 3HAKOMCTBO C JJabopaTOpHBIM obopynoBaHueM. Pusnyeckue u
XUMHUYECKHE peakly Mpu ropeHuu cBeur. KauecTBeHHbIN cocTtaB mouBbl. Cpena MOYBEHHOIO
pactBopa. AHanmu3 BoAsl. IIpo3padnocTe Boabl. IIpru3HAaKM XMMHUYECKHX pEaKLUi: BBIACIECHUE
rasa, BbIIIa/ICHUE OCajKa, U3MEHEeHHe 1[BeTa BellecTB. KauecTBeHHble peakiuu. [IpurorosneHue
pacTBopa caxapa U pacyeT ero MacCoBOW JJOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OKucaumenvHo-
60CCMAHOGUMENbHBLE PeaKy U

PactBopbl. @usnueckas M XUMHYECKas TEOpPUS pPacTBOPOB. TEIUIOBBIE SIBIECHUS IpHU
pactBopeHuH. ['mapaTel W KpPUCTAJUIOTHApATHI, KpHCTAJUIM3allMOHHAs Bojaa. HaceinieHHble,
HEHACBILICHHBIE, IEPECHIIIEHHBIE PAaCTBOPHI. XOPOIIO PAaCTBOPHUMBIE, MalOpPacTBOPUMBIE H
MPaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHIECKAS
aucconuanus M accouuanus. MexaHu3M JHCCOLMALMK BELIECTB C PA3JIMYHBIM THUIIOM CBSI3H.
CreneHp AIEKTPOTUTHIECKON aucconuanii. CUIIbHBIE U ca0ble AJIEKTPOIUTHI. DIEKTPOIUTHI U
HEIEKTPOJINTEL. MexaHu3M AMCCOLMAlMM BEIIECTB C pPa3jIMYHBIM THUIOM CBs3U. CTENeHb
AIEKTPOIUTHYECKON aucconnanuu. CuibHbIe U cnabbie 3eKkTponThl. Mlonbl. CBOMCTBAa MOHOB.
Knaccugukanus nOHOB 10 cOCTaBy (IPOCTBIE U CIOXKHBIE), 10 3apsiay (KaTHOHBI U aHUOHBI), MO
HaJIMYUIO0 BOJAHON 000J0YKU (TUAPOTHUPOBAHUE U HETHIPOTHUpOBaHHE). OCHOBHBIE MOJIOKEHUS
TOJl. Peakuun B BOAHBIX pacTBOpax 3JeKTpoiauToB. HeoOpaTumble u 0oOpaTuMble peakiuy.
MonekynsapHoe 1 MOHHOE ypaBHEHHE peaknuid. Peakunm moHHOoro oOMena. Peakimm
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Heitpanuzanun. Kucnorel. Ux knmaccupukanust mo pasindHbIM npusHakam. Ompenenenue
KHCIIOT KaK 2JIEKTPOJIMTOB, UX AMcCcouUanus. B3anMonelcTBHe KUCIOT ¢ METaJlJIaMH, YCIOBHS
TE€YEHUs ITUX PEAKLUM. DIEKTPOXUMHYECKMM psia HalpsDKeHHs MeTaioB. B3aumoneinctBue
KHCIIOT ¢ OKCHJaMU METAJJIOB M OCHOBaHWsAMHU. Peakuum HelTpanusauuu. Bsaumoneincrsue
KHMCJIOT C COJISIMU. 3allUCh YpaBHEHUM peakuuil (MOJEKYJISPHBIX U HOHHBIX) C UCIOIb30BAaHUEM
TabauIBl pacTBOpUMOCTH. OIpenesieHue OCHOBAaHUM KakK 3JIEKTPOJIMTOB, UX JAUCCOLUALIMAL.
Knaccuukanuss OCHOBaHMI MO paszIMYHBIM TNpHU3HAKaM. BsammoneiicTBue OCHOBaHUI ¢
KucioTaMu (ToBTOpeHue). BzammopnelicTBue mienodei ¢ comsiMu  (pabota ¢ TabmuIei
pacTBOPUMOCTH) M OKCHJAAMU HEMETaJIoB. Pa3noxkeHue HepacTBOpUMBIX OcHOBaHMU. CocTaB
OKCHJIOB, UX Kiaccudukanus. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHI0B. Omnpenenenue conen
KaK JJIEKTPOJMTOB, WX Jauccommanus. Kiaccuduxamms coneil. BzaumoneiictBue comeid c
MeTaJulaMi, OCOOCHHOCTM S3THX pEaKkIMi M B3auMOJEHCTBHE cojiell ¢ comsaMu (paborta ¢
Tabaumen pacTBOpUMOCTH). B3anmopaelcTBie coel ¢ KMCIOTaMH M IIeJIoYaMu (TIOBTOPEHHUE).
IlonsiTHE O TEHETUYECKOW CBSA3M M I€HETHYECKUX PSAAAX METAUIOB U HEMETAUIOB. PasznuuHble
NPU3HAKK KJIacCU(UKAMK XUMHUYECKHX peakiuii. OmpeneneHne cTeneHed OKHUCICHUS
3JIEMEHTOB, O0pa3ymoIIMX BellecTBa pa3iuyHbiX kiaccoB. Peaknuu OBP. Ilonstue 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUM U BOCCTAaHOBJIEHUH. PelieHue pacdeTHbIX 3a4ay 10
YPAaBHEHUSIM, XapaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COCIMHEHUM, W BBIIIOJHEHUE
OCHOBHBIX KJIaCCOB COEIMHEHHWIl A3TOro IjjaHa Ha TIEHeTHYecKylo cBA3b. [loaroroBka k
KOHTPOJIbHOM pabote. MiToroBast KOHTposbHAasA paboTa.
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Obwas xapakmepucmuka xumuueckux nemenmos (4 u).

Ctpoenue aToMa, XapakTep MPOCTOTO BEIIECTBA; CPAaBHEHUE CBOWCTB MIPOCTOr0 BEIIECTBA
CO CBOMCTBAaMHM IIPOCTBIX BELIECTB, OOpPAa30BaHHBIX COCEJIHUMHU IO MEPUOLY U MOATPYIIIE
AJIEMEHTaMU; COCTaB U XapaKTep BBICHIETO OKCHAA, TUAPOKCUIA; COCTAB JIETYUYero BOJOPOIHOIO
coenuneHus (mis Hemeraiuia). CBoicTBa AeKTpoduToB B cBere TOJl. I'eneTmueckue psiasl
Metanna u Hemetauna. CaMmocTosATenbHas paboTa ¢ yyamuMHCs. 3aKperjieHHe Marepuana.
[lonsiTue o mnepexoAHbIX aseMeHTax. Am@orepHocTh. ['eHeTHueckuil psiag  TEepexoaHOro
aneMeHTa. [lepnoanueckuii 3akoH u [lepuoauueckas cucrema, crpoeHue aroma. 3Hadenue 113 n
IC.

Memannwvt (14 u)

XapakTepucTUKa TOJOXKEHUS JJIeMEHTOB-MeTauioB B [lepumomuueckoil  cucreme.
CrpoeHue atoMOB MeTajuioB. MeTayuIMuecKue KPUCTAUNIMYECKHe pemeTkd. Meraminueckas
XUMHUECKas CBSA3b. XapaKTepUCTHKA OOIIMX XUMHUYECKUX CBOMCTB METaVIOB HA OCHOBAaHHMM UX
MOJIOKEHHUS B JJIEKTPOXMMUYECKOM DSy HampsDKEHHH B CBETE MPENCTaBICHHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuusax. CaMopoiHbIe METAJIIbl U OCHOBHBIE COETMHEHUS
METaJUIoB B npupoje. Baxueimue pyasl. [ToHsTHE 0 METAIITYpruu 1 €€ pa3HOBUIHOCTSIX: TUPO-
, THIIpO-, aneKkTpoMeTasuryprun. Kopposus MetamioB. CriocoObl 3alIUTh METAIIIOB OT KOPPO3UH.
OcobenHoctd (U3MYECKUX W XHUMHUUYECKHX CBOMCTB INEJIOYHBIX METAUIOB. BaxHeimme
COEMHEHUS WIEJOYHBIX METAJIOB: IEJIO0YM, COJIM; HMX CBOMcTBa M mpuMmeHeHue. OOmias
XapaKTepUCTHKAa METAJIJIOB BTOPOWM TPYIIbI TJIaBHOW MOATPYIIbI, OCHOBHBIE (PU3UYECKHE U
XUMHUYECKHUE CBOMCTBA IIEIOYHO3EMENbHBIX MeTamioB. Baxneimue coenunenus Ca u Mg, ux
npuMeHeHue. Posb Kanblius U MarHus B JKUBBIX opraHu3Max. CTpoeHue atoma, pu3nyeckue 1
xuMuyeckue cBoicTBa. IIlpumenenune amomMuHusa. COEIUHEHUS ANIOMHUHUS — OKCHABI U
TUAPOKCHU B, UX aM(pOoTepHOCTh. BaxkHeilmue conu antoMuHus. 3aKperuieHne U CUCTeMaTH3alus
3HAHUU TIO TJIaBe TIEPBOM: OOIIasi XapaKTepUCTHKA METAJUIOB, XUMUYECKHUE CBOWCTBA METAIJIOB.
Pemenne »skcrnepuMeHTANbHBIX 3ajad, penieHue ypaBHeHuUi. CTpoeHue aroma kenesa.
dusnueckue u XxuMuueckue cpoiicta. [Ipumenenue xenesa. Coenunenus xenesa |l u xenesa
I1l. Tenetnueckue psapl. KauecTBeHHBIE peakIIiy Ha MOHBI JKeJe3a.

Ceolicmea memannoe u ux coeOuHeHull (Xumuueckuii npakmuxym)(3 u).



PemreHne nenoyek XMMUYECKUX MPEBpaLEHUN 110 BapuaHTaM. [IoBTOpeHue Ha IIpaKTUKe
XMMHYECKUX CBOMCTB METAJUIOB. 3aKpEIUICHHE 3HAHUM M0 PACMO3HABAHUIO M IOJTYyYECHHIO
BELIECTB, 3aKPEIJIEHUE 3HAHUI 110 XUMUYECKUM CBOMCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxenune HemeraiwioB B Ilepuoanmyeckoil cucreme, OCOOCHHOCTHM CTPOCHHS HX
atomoB. Psapl D0. Kpucraminueckoe cTpoeHHEe HEMETAUIOB — IPOCTHIX BEUIECTB. AJUIOTPOMHUS.
O30H. CoctaB Boznyxa. dusmyeckue cBoiicTBa HeMeTauioB. OTHOCUTENBHOCTh TOHATUN
«METAI» U «HEMETaUl». XHUMHUYECKHE CBONCTBA HEMETANIOB. OKHUCIMTENbHBIE CBOWCTBA:
B3aUMOJCICTBUE C METaJLIaMH, BOJOPOAOM, MEHEE HIIEKTPOOTPULATEIIBHBIMA METAJIAMU,
HEKOTOPBIMH CJIOKHBIMH BelllecTBaMU. BocCcTaHOBUTENBHBIE CBOMCTBA HEMETAJUIOB B PEAKLUAX
C KHUCJIOPOJIOM, CIIOKHBIMHU BEIIECTBAMU-OKUCIUTEIAMU. MaKpO3JIEMEHTbl U MUKPO3JIEMEHTHI.
Ponp MUKpPORIEMEHTOB B XKU3HEAEATEIBHOCTH PACTEHUH, )KUBOTHBIX U 4YesloBeKa. OpraHnyeckue
BEIIEeCTBA: OCJKH, >XKUpPBI, yriaeBoabl. PepmeHtsl. Burtamuubl. ['opmonsl. Ilonmoxenue B
[Tepuonuueckoit cucreme [[. M. MenneneeBa. CtpoeHue aroMa M MOJEKYJIbl. DPU3UYECKUE U
XMMHUYECKHE CBOMCTBA BOAOPOJA, €ro MojydyeHue U npuMeHeHue. OOmas XapakTepUCTHKa
rajioreHoB. CTpoe€HHE AaTOMOB TaJOr€HOB, CTENEHU UX OKHUCIeHHs. CTpoeHHe MOJIEeKY
raJloreHoB. ['anoreHsl — NpocThie BEIIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUH MX XMMHMUYECKUX U
(GuU3MYECKUX CBOMCTB B 3aBUCHMOCTH OT YBEJIMYEHHUS MOPSAIKOBOTO HOMEpa XHUMHUYECKOTO
anemenTa. Kpartkue cBemeHust o xjope, Opome, moxae, ¢rope. IlomydeHue XIopoBOAOpOAA.
X710poBOAOpOA B IpHpoAe. XIOPOBOAOPOA U COJsiIHAs KHUCIIOTa. XJIOPUJIbI, UX IPUMEHEHUE B
HapOJHOM XO03sicTBe. lloydeHne rajoreHoB METO0M 3JIEKTPOJIN3a. bHONIOrn4eckoe 3HaueHUe
TaJloreHOB M uX coeauHeHuid. I[lpumenenue ranoreHoB. CTpoeHHE aTroMa KHCIOPOJA.
Amnorponus kucinopona. XapaKTEPUCTHMKA XUMHUYECKHX CBOMCTB KHCIOpPOJAa B  CBETE
npencrasiennit 00 OBP. Ilpumenenue kucnopoaa. CTpoeHue atomMa cepbl. AJUIOTPOIUS.
dusnyeckue CBOMCTBA POMOMYECKON cepbl. XapakTEpUCTUKA XUMUYECKHMX CBONCTB CEPHI B
cBete mnpexacraBieHuii 06 OBP. Baxueiimme coenuHeHUs cepbl: CEPOBOAOPOJ, CYIb(UIBI,
OKCHJIbl, CEpPHHCTas KHCJIOTa, CyJIb(UThI; HMX CBOWMCTBA, IIOJy4Y€HHUE M NPHUMEHEHHUE.
Paz6aBiieHHas 1 KOHLIEHTPUPOBAHHAsL CEpPHAs KUCIIOTA, €€ CBOMCTBA, MOJyYeHHE U IPUMEHEHHE.
Peakuuu B3aumoneilcTBus ¢ cepHoil kuciaoroil. CtpoeHne atomoB a3zora. CTpoeHHE MOJIEKYJIbI
azora. Pusnyeckue U XMMUYECKHUE CBOMCTBA a30Ta B cBere npenacrtaBieHuit 06 OBP. Ctpoenue
MoJIeKyJbl aMmMHaka. du3nueckrue cBOMCTBA, MOJyYeHHe, COOMpaHue, paclio3HaBaHUE aMMMaKa.
XUMHUYECKHE CBOWCTBA aMMMAaKa: BOCCTAHOBHUTEIbHBbIE M OOpa3oBaHME MOHA AMMOHMS I10
JIOHOPHO-aKIENTOpHOMY MexaHu3zMy. CoiM aMMOHHMS: COCTaB, MOJy4yeHHUe, (U3HUEeCKUe |
xumunueckue cporictsa. IIpencrasurenu. Ilpumenenne B HapogHOM Xo3siicTBe. OKCHIBI a30Ta.
A3oTHasi KHUCJIOTa, €€ cBoWcTBa W mnpuMmeHeHue. Hwurtpatel, cenutpsl. CTpoeHHe aroma.
Annorponus. CpaBHeHHE CBOWCTB M NMPUMEHEHHE KpacHOro u Oenoro ¢ochopa. Xumuueckue
cBoiictBa (ochopa. Oxcun dochopa (V) u oprodhochopnas kucmora. Conmu oprodochopHoii
kuciaotel. dochop B mpupone. Pochopubie ynoOpenus. CrTpoeHue aroma yriaepona.
Annotponusi, cBoiicTBa MoAudukauuid — anmasza u rpadura. Ux npumenenue. AMopdHbII
YIJIEPO U €ro CopTa: KOKC, caxa, IPeBECHBIH yTroyib. AZCOPOIMS U ee MPaKTHYeCKOe 3HaUeHHe.
Xumuueckue cBoicTBa yraepoga. OKCHIBI yriiepoaa, UX CBOMCTBA, MOJYYEHUE U MPUMEHEHHE.
CrtpoeHne MOJIEKYJI OKCUIOB yriepoJia. YTojbHas KUCIOTa U ee colu. BakHeimue kapOOHATHI:
KaJIBIIUT, COfa, MOTalll — WX 3HaYeHWe W mpuMeHeHue. PacmosznaBanme xapOonartoB. [lepexon
KapOoHAaTOB B ruapokapOoHaTel U oOpaTtHO. CTpoeHue aroma. CpaBHEHHE €ro CBOMCTB CO
CBOMCTBaMHM arToma yriiepona. Kpucrammueckuil KpeMHUH, CpPaBHEHHE €ro CBOHCTB C
yrineponoM. Ilpuponmnble coeauHenus kpemHusi: SiOz, cHUIMKaThl W AIFOMOCHIIMKATHL.
PasHoBumHOoCcTH cTekna, ero mnpoucxoxacHue. [lomydenne wnemenra. IlpomsBoiacTtBo u
IpUMeHeHHue cTekia, (apdopa, nemeHTa. 3akperieHHe W CHUCTEeMaTH3alusl 3HaAHUH 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJCHTHAs HENOJSIpHAs XUMHYECKas CBs3b. PemnieHue
SKCIIEPUMEHTAJbHBIX 3a/7ady U ypaBHeHUH peakuui. [loAroroBka K KOHTpPOJIBHOM paboTe.
3aKkperuieHue M CHUCTeMaTH3allds 3HaHUM 10 TeMme: XUMHUYecKue M (U3NYEeCKHe CBOMCTBa
HEMETAJJIOB,  XUMHYECKHE  peaKkIUH, KOBaJEeHTHas  TMOJsipHas  CBs3b.  PemieHue
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SKCHEPUMEHTAIbHBIX 3a/a4 U ypaBHeHHH. [loaroroBka k KoHTpoibHON pabote. PaGora Han
omKrOKaMu.

Cesoiicmea nememannoe u ux coeounenui (3 u).

Pemenne skcnepuMeHTanbHbIX 3amad 1o teme «lloarpynmna xucinoponma». Pemenue
9KCIIEPUMEHTAIBHBIX 331a4 1o Teme «lloarpynmna asora u yriaepoaa». 3akperuieHUe 3HaHUHM 10
IIOJIyYEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue éeugecmea (12 u)

BemectBa oprannyeckue u HeopraHudeckue. [IpuumHbl MHOrooOpasusi OpraHMYeCcKuX
coenMHeHU.  BaneHTHOCTB.  XMMHYECKOE€  CTPOCHHE  OpPraHMYECKUX  COCAVHECHUM.
MornekyssipHble U CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX coeluHeHUH. ['oMonornueckuit psa
npenensHelx y/B. Pamukansl. M3omepsl u u3omepus. dusnyeckre W XUMHYECKUE CBOMCTBA.
Meran wu »d1aH: crTpoeHue Monekya. ['openume meraHa u drtaHa. [IpumeHeHue MeraHa.
XHUMHYECKOE CTPOECHUE MOJIEKYIIBI dTUIIeHA. JIBOIHAsA CBA3b. B3aumoaencTBre 3TUIIEHA C BOJOM.
ITonmmmepuszanus stuieHa. [lonmaTuieH u ero 3HadeHue. [loHATHE 0 IpENENnbHBIX OJHOATOMHBIX
CIOMpTax Ha IpUMEpPEe METaHOoJa W 3TaHoJa. TpexaTOMHbIM cnupT rauuepuH. OKucieHue
STUJIOBOTO CIIUPTa B YKCYCHBIH anmbaerun. Ilonstue o6 anpaerugax. OkucieHHE albAerujia B
kucnotry. OJIHOOCHOBHBIE HEIpe/eiIbHble KapOOHOBBIE KHCIOTHI Ha IPUMEpPE YKCYCHOM
kucnoTel. Ee cBoiictBa m npumeHeHne. CreapuHOBas KHMCIOTAa KaK NPEACTABUTENb >KUPHBIX
KapOOHOBBIX KHCHOT. Peakums srepudukanun. [lonstue o crnoxubeix >¢upax. [lonsrue o0
aMMHOKHUCIIOTaX. Peakuuu NONMKOHAEHcAlMU. benku, ux cTpoeHue U OMOJOrHYecKas poJib.
[lentugnast cBsA3p W monmnenTuasl. [lepBudnas cTpykrypa OenkoB. buonormueckue (QpyHKIUH
OenkoB. CBoiicTBa O€NKOB M KaueCTBEHHble peakuuu Ha Oenku. Ilonarue o6 yrieBogax.
I'moxo3a. Ee cBoiictBa u 3HaueHue. Kpaxman u wnemmonoza. Mx Ouosnorudeckas podb.
[TosmMepsl NpUpPOIHBIE M CUHTETHUYECKHE. Peakuuy noaumepusallM M IOJUKOHACHCALUU.
[InactMaccel M BOJOKHA.  3akpeIuleHWEe W CUCTeMaru3auus  3HaHuil.  Pemienue
9KCIIEPUMEHTAJIbHBIX 3a/a4.

3axpennenue (6u)

OO6oOuieHne, 3akperyieHHe M CHUCTeMaTu3alus 3HaHMW Mo Kypcy xumuu 9 Kiacca.
IToBropenune mnpoigeHHbix Tem: llepuommyeckmit 3akoH u Ilepmoandeckas cucreMa, BHJIBI
XUMHUYECKHUX CBA3EM M THUIIBI KPUCTAIUIMUECKHUX PEIIETOK, TUIBI XMMUUYECKHUX PEAKIMM, KJIacChl
XMMHYECKHUX COEAUHEHHN. Penenre skcnepuMeHTalbHbIX 3a7]a4, PEIICHUE YPABHEHUI PEaKIUM.

Meoscnpeomemnuwie ceéa3u

Peanuzamusi MeXmpeIMeTHBIX CBsi3ed mNpu u3ydeHun xumuud B 8 u 9 Kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK M
MOHSATUH, SIBJSIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX IMPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIa
OO0mme ecTeCTBEHHO-HAyUYHbIE TIOHSATHSA: HAy4HBIH (PaKT, TUMoTe3a, 3aKOH, TEOpHsl, aHAJIM3,
CHUHTE3, KIacCHU(pUKalus, MEePUOJUYHOCTh, HAOTIOJEHNE, DSKCIEPUMEHT, MOJEIHpPOBAHUE,
W3MEPEHHE, MOJIeb, SBJIEHUE, TapHUKOBBIN Hh(dexT, TexHomorus, Marepuansl Dusuka:
Marepusi, aroM, S3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HM30TOI, PAJAUOAKTHUBHOCTb, MOJIEKYJa,
JJEKTPUYECKUN  3apsifl, TPOBOJHUKH, TOJTYNPOBOJHHUKH, JHUIJICKTPUKH, (DOTODIIEMEHT,
WHIUKATOp, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, Ta3, pacTBOp,
pacTBOPUMOCTh, KpUCTA/UITMUECKasi peméTka, CIUIaBbl, (U3UYECKHUE BEIUYHHBI, €IHHUIIBI
M3MEpEeHUs,, KOCMHUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3bI, ConHie. buonorus: ¢orocunres,
npixaHue,  Ouocdepa,  dKocUCTEMa,  MHUHEpajbHble  YAOOpEHHS,  MHUKPOIJIEMEHTHI,
MakKpOd3JIEMEHTHI, MUTaTeNbHbIE BemecTBa [eorpadus: atmocdepa, ruapocdepa, MHUHEPAIHI,
TOpPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMBbIE, TOTIJIUBO, BOJAHBIC PECYPCHI.

Ilnanupyembie pe3yJbTAThI OCBOCHUS YUeOHOT0 MpeaMeTa

Juunocmnuvie  pesynomamor  OOyuarowuiica  nROJAYYUmM  6O3MOMNCHOCHMYL 01
dopmuposanua cnedyrouyux ruunocmuvix YY/I:
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. oTpeieIeHue MOTUBALIMH U3YUYEHUS YUeOHOr0 MaTepuana;

. OLICHUBAHHE YCBaWBAaEMOIr0 y4yeOHOro MaTepuala, UCXOJsd M3 COLHAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEH;

. IOBBIIIIEHUE CBOEr0 0OpPa30BaTEILHOIO YPOBHA M YPOBHS T'OTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOILECTBA;

. 3HAHHUE TPAaBUJI IIOBEJCHUS B UPE3BbIYAHBIX CUTYaLUX;

. OLICHUBAHKE COLUAILHON 3HAUMMOCTH NMPO(ECcCHii, CBI3aHHBIX C XUMUEH;

. BJIaJICHUE MpaBHJIaMH O€30I1aCHOrO OOpAILIeHUs ¢ XUMHUYECKUMH BEIECTBAMU U

000pyIOBaHUEM, MPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmnoie pe3yibmantol

PeryasitTuBHble

Obyuarowuiics noay4um 03MONCHOCMb Ol (POPMUPOBAHUS CLEOVIOUUX De2YTIAMUBHBLX
Yvi:

. HeNnenoiaraHie, BKIOYas TIOCTAHOBKY HOBBIX Ilesield, MpeoOpa3oBaHUe
MPAKTUYECKOW 3aJaud B IMO3HABATEIbHYIO, CAMOCTOSATENIbHBIA aHaJu3 YCJIOBHHN JOCTHKEHUS
eI Ha OCHOBE YY€Ta BBIICTICHHBIX YYHUTEJIEM OPHUEHTHUPOB JCHCTBUS B HOBOM Y4eOHOM
MaTepuaie;

. IUTAHUPOBAHME MTYyTU JOCTUKEHHUS LIeJIeH;

. YCTaHABIICHUE IIEJICBBIX MPHOPUTETOB, BBIICICHUE AIBTCPHATHBHBIX CIOCOOOB
JOCTHXKEHHS 1Ield U BbIOOp Hambonee 3ddexTuBHOro crmocoba; * yMEHHE CaMOCTOSITENbHO
KOHTPOJIUPOBATh CBOE BpPEMSI U YIPABISATh MM; * YMEHHE NMPUHUMATH PEIICHUSI B MPOOJIEMHOI
CUTYaIluH;

. MOCTAaHOBKA Yy4YeOHBIX 3a/ay, COCTABJICHHME IUTAHA U TOCJIEI0BATEIbHOCTH
JIEHCTBHIA;

. opraHu3arys padbodero MecTa IMpHu BHIMOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

. MPOTHO3UPOBAHUE PE3yJIbTATOB OOYUEHMUsI, OI[CHUBAHUE YCBOCHHOI'O MaTepHuaa,

OLIEHKA KayecTBa W YpOBHS NOJYYEHHBIX 3HAHUM, KOPpEKLus IUIaHa U crocola ASUCTBUS NpU
HeoOxonumocTH . [To3HaBaTenbHble OO0yUarOUIMIiCS MOMTYYUT BO3MOXKHOCTD JJIs1 (POPMUPOBAHUS
CIEAYIOIIMX ITO3HaBaTeNbHbIX Y'Y /I:

. MOWCK U BbIIeTIEHUE WH(OPMALINK;

. aHaJu3 yCIOBUU M TpeOOBaHMI 3a/1auu, BHIOOp, COMOCTaBIEHHE U OOOCHOBaHHUE
criocoba peleHus 3a1auu;

. BBIOOp HamOoisiee d(HPEKTUBHBIX CIOCOOOB PEIICHUS 3aa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU;

. BBIJIBIDKEHHE 1 000CHOBaHKE THIOTE3bI, BEIOOD crioco0a e€ mpoBEpKU;

. CaMOCTOSITENIFHOE CO3[IaHHE AITOPHTMA JEATEIFHOCTH TMPH PEUICHUH MpoOIieM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHHSI XapaKTepHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOHCTBAM;

. OTHMCHIBAHUE CBOMCTB: TBEP/BIX, KHUAKHUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE UX
CYIIECTBECHHBIX MIPU3HAKOB;

. M300paKeHHe COCTaBa MPOCTEHUIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (hopMyIt u
CYITHOCTH XMMHUYECKUX PEAKIIHHA C TIOMOIIBI0 XUMUYECKIX YPaBHECHUH;

. MpoBeJIcHNE HAOMIOACHU, ONMCAaHUE TIPU3HAKOB U YCIOBUHM TEUECHUS XUMUYECKUX

peaKHHﬁ, BBITTOJTHCHUE XUMHUUYCCKOI'0 3KCIICPUMCHTA, BBIBOJbBI HA OCHOBC aHalin3a Ha6JIIOJIGHPII>'I
3a DOKCICPUMCHTOM, PCHICHUC 3aJa4d, IMMOJIYYCHUC XUMHYSCKOMN I/IH(I)OpMaL[I/II/I N3 Pa3IMYHBbIX
HCTOYHHUKOB,

® YMCHHUEC OPIraHU30BLIBATH UCCIICAOBAHUC C LICJIbIO ITPOBCPKU I'MITOTE3,
® YMCHUEC A€JIaTh YMO3AaKIHOUCHUA (I/IHJIyKTI/IBHOG n 110 aHaJ'IOFI/II/I) " BBIBOJBI,
° YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BC€IICCTBAX MW XHUMHUYCCKHUX

nporeccax, KpUTHY€CKH OTHOCUTHCS K TICEBAOHAYYHOU HH(OpMALINU.
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Kommynukamuensie
Obyuarowuiicas  nonyyum  803MOJNCHOCMb Ol opmMuposanus  Cleoyrouux
KommyHnukamusnwvix YVJ/I:

® IIOJIHO€ W TOYHOE€ BBLIPAXKCHHEC CBOUX MBICJIE B COOTBETCTBHH C 3aJjad4aM Hu
YCJIOBUSAAMH KOMMYHUKAIIUU;
® AZICKBATHOC HCIIOJb30BaHUC PEUYCBLIX CPEACTB I Yy4aCcTUd B AJUCKYCCHU U

apryMEHTalliu CBOEH MO3UIMH, YMEHUE MPEJICTABIATH KOHKPETHOE CO/IEpIKaHUE C COOOIICHUEM
€ro B IMMCbMEHHOW U YCTHOH (hopMe, OTpeie]ieHrue CIIOCO00B B3aMMOICHCTBHS, COTPYTHHUECTBO
B TIOMCKE M cOope nHpopMalnu;

. OIIpENIeICHuE CIIOCOOOB B3aUMOJICHCTBUS, COTPYJHHYECTBO B TIOMCKE H cOOpe
uHpOpMalUY, Y4YacTHE B JUAJIOre, IUIAHUPOBAHWE OOIIMX CIIOCOOOB pabOThI, MPOSIBICHHUE
YBKUTEIILHOTO OTHOIIICHHS K IPYTUM yJariuMcs;

. ONHCAHKWE COJACPIKAHUS BBHIMOJHACMBIX JCHCTBUH C NEIBI0 OPHEHTHPOBKU B
MIPEIMETHOTIPAKTHIECKON eSTeTbHOCTH,

. YMEHUSl YUUTHIBATh Pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAMHAIIMH Pa3IMYHBIX
MO3UIIMK B COTPYTHUYECTRBE;

. dbopMmynupoBaTh COOCTBEHHO€ MHEHHME U TMO3UIMI0, apryMEHTUPOBaTh U
KOOPJMHUPOBATh €€ C TMO3UIUSAMH NapTHEPOB B COTPYAHUYECTBE IPHU BBIPAOOTKE OOIIETO
pelIeHHs B COBMECTHOM JI€ATEIIHOCTH;

. OCYILIECTBIISATh  B3aUMHBIH  KOHTPOJb M OKa3blBaTh B  COTPYAHUYECTBE
HEO0OXOIMMYIO0 B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIIOCOOBI PabOThI; OCYIICCTBIATH KOHTPOJb, KOPPEKIIHUIO,
OLICHKY JeMCcTBUI apTHEPA, yMETh yOEK/1aTh;

. UCIIOJIb30BaTh aJICKBaTHBIC SI3BIKOBBIC CPEICTBA JIJISI OTOOPAKEHUSI CBOMX YYBCTB,
MBICIICH, MOTUBOB M MOTPEOHOCTEH; OTOOpaXkaTh B peur (OMHCaHHEe, OOBSICHEHHUE) COJIepPIKaHUe
COBEpIIACMbIX JIEHCTBUH, KaKk B (pOpMe I'pPOMKOW COLMAIM3MPOBAHHOW pEuH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, HUCHOJb3ys CpeICTBAa YCTHOW MU
MUCHbMEHHOW KOMMYHHUKAIlMM TIpH paboTe ¢ TeKCTaMHh y4eOHWKAa W JIOTIOJHHUTEIBHOM
JUTEPaTypoi, CHpPaBOUHBIMU TaOJIMIIAMHU, MPOSIBIATH T'OTOBHOCTh K YBa)KEHUIO MHON TOYKH
3pEeHHsI IPU 0OCYKJIEHUH PE3yIbTATOB BBHITIOJTHEHHOW pabOTHI.

Ilpeomemmuvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 8 Knacce aenaromcsa
ciedyrouue yMeHun:

1. B nosnasamenvuou cghepe:

* IaBaTh ONpPE/IEICHUs U3yYCHHBIX OHATHI: BEIECTBO (XMMUYECKUI AJIEMEHT, aTOM, HOH,
MOJIEKYJa, KpUCTAJIIIMYECKasl pelieTKa, BEHIECTBO, IPOCThIE U CIIOKHBIE BEIIECTBA, XUMUYECKas
¢dopmyna, OTHOCUTENIbHAS aTOMHAsi Macca, OTHOCUTENbHAsI MOJIEKYJISIpHAsl Macca, BaJICHTHOCTb,
OKCH/Ibl, KUCIIOTBI, OCHOBAHMSI, COJH, aM()OTEPHOCTb, HHIAUKATOP, IEPUOINIECKHI 3aKOH,
nepuoinvecKas cucreMa, epuoandeckas Tabauia, H30TOMbl, XUMUYeCKas CBA3b,
ANEKTPOOTPHUIATETLHOCTD, CTETIEHb OKUCIIEHHUSI, IEKTPOJINT); XUMUYECKas peaKIIHsl
(XMMHYECKOE ypaBHEHUE, T'€HETUUYECKAs CBSA3b, OKUCIEHUE, BOCCTAHOBIICHHUE,
ANEKTPOIIUTUYECKAS AUCCOIMALINS, CKOPOCTh XMMUYECKOM peakiun);

* OIIUCBIBATH JJEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO NTPOBEIEHHBIE SKCIIEPUMEHTHI, UCIIONIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PyCCKUM, POHOI) A3BIK U A3bIK XUMUH;

* OIIMCBIBATD U PA3INYaATh U3yUEHHBIE KJIACChl HEOPTAaHUYECKUX COEIMHEHUH, IPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIIHH;

* KJ1accu(UUIMUPOBaTh U3YYEHHbIE OOBEKTHI U SIBIICHUS;

* HaOJII0AATh IEMOHCTPUPYEMBIE U CAMOCTOSTEIHHO IPOBOAUMBIE OIBITHI, XUMUYECKHE
peaKIiy, MPOTEKAIOIINE B IPUPOJE U B OBITY;

* JIefaTh BBIBOJIbI U YMO3AKIIIOUEHUS U3 HAOIOIEHUH, N3YYEHHBIX XUMHUECKUX
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3aKOHOMEPHOCTEN, TPOTrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 aHAJIOTUU CO
CBOWMCTBAMHU M3Y4YEHHBIX;

* CTPYKTYPHUPOBATh U3yYEHHBIH MaTepual U XUMUYECKYIO HH(DOPMALIHIO, TOJYYEHHYIO U3
JIPYTUX UCTOYHHUKOB;

* MOJICJIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB MIEPBOTO — TPETHETO MEPUOIOB (B paMKax
M3y4YEHHBIX MOJIOKEHUH Teopun . Pesepdopaa), ctpoeHre MpOCTEHIITUX MOJICKYI.

2. B yennocmuo-opuenmayuorHotl cghepe:
AHAIM3UPOBATh M OIEHUBATH TOCIEACTBUS JUIS OKPYXAIOUIEH cpeabl OBITOBONH U
MIPOU3BOJICTBEHHOH JIETEILHOCTH YEIIOBEKA, CBA3aHHOMW C MepepaboTKON BEIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTh XUMHUECKUI IKCIICPUMEHT.

4. B cghepe bezonacnocmu Jcu3HeoesmenrbHOCm:

* OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABICHHSIX, OKOTaX U JIIPYTUX TPaBMaX, CBSI3aHHBIX
BELIECTBAaMU U J1a0OPAaTOPHBIM 000PYIOBaHUEM.

OIKCHIBATh CBOWCTBA TBEPIBIX, MKHUJIKHUX, TIa3000pa3HBIX BEIICCTB, BBUICISS HX
CYIIECTBEHHBIE IPU3HAKHY;

* XapaKTepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHHUIO M CBOMCTBaM, yCTaHaBIIMBATh
MPUYNHHO-CJICICTBEHHBIE CBS3M MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PacCKpbIBaTh CMBIC]I OCHOBHBIX XUMHUECKHUX TMOHATHUH «aToM», «MOJIEKYJIay,
«XUMHYECKHH JIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBOY», «BAJCHTHOCTHY,
UCIIOJIB3Ysl 3HAKOBYIO CUCTEMY XHUMHU;

* U300pakaTh COCTAaB NPOCTEUIIMX BEHIECTB C IOMOIIbI0 XUMHUYECKUX (OPMYIT U
CYIIHOCTb XMMHYECKHX PEaKIUil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

* BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYEO MAacChl BEIIECTB, & TaKXKe
MacCOBYIO JIOJNIIO XHMHYECKOTO 3JEeMEHTAa B COCIUHEHHSAX IS OIEHKH WX TMPAKTHYECKOM
3HaYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHUJIbI, OCHOBAHWSI, KHCIIOTHI, COJIH;

* KJTaccu(pUIIMpPOBATH OKCHUJIBI 1 OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIH IO COCTaBY;

* [10JIb30BAThCS J1TAOOPATOPHBIM 000PYAOBAaHUEM U XUMHUECKON MOCYI0M;

* IPOBOJINTH HECJIOKHBIE XMMUYECKHE OTBITH M HAOIIOJCHUS 32 M3MEHEHUSIMU CBOICTB
BEIIECTB B IIpOlleCCe MX MPEBpallleHH; COOM0JaTh MpaBUiIa TEXHUKU OE€30MACHOCTH IpH
MIPOBE/ICHUH HAOIIOICHUI 1 OTIBITOB;

* pa3nmu4aTh OSKCIEPUMEHTAIFHO KHUCIOTHI W MIENOYH, TONB3YsACh WHIUKATOPAMHU;
0CO3HaBaTh HEOOXOIUMOCTb COOJIIOJICHHUS Mep 0e30MacHOCTH NpU OOpallleHUH C KUCIOTaMHU U
[IETIOYaMH.

* pacKphIBaTh CMBICI Mepuouueckoro 3akoHa /1. . Menneneesa;

* OMMMCHIBATh W XapaKTepU30BaTh TaOMUYHYIO (OpMy TEpUOIUYECKOH CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIEp W pachpelesieHHe dYrcia d3JIEKTPOHOB IO
AJIGKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX D3JEMEHTOB MaJbIX IE€PHOJ0B MEPUOIUYECKOM
CHCTEMBI, a TAK)KE KaJIHsI U KaJbIIHS;

* pa3nu4aTh BUbl XUMUUYECKON CBS3M: MOHHYIO, KOBAJICHTHYIO TOJSPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO U METAITHYECKYIO;

* n300pakaTh 3JEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XHMHYECKUMHU
CBSI3SIMHU Pa3HOTO BH/IA,

* BBISIBJIATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT CTPOCHUS MX KPUCTAUTMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTHIECKUX;

* XapaKTepu30BaTh XMMHUYECKHE DJIEMEHTbI U UX COEAMHEHHUS HAa OCHOBE IMOJIOKEHHS
AJIEMEHTOB B IMIEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE NMEPUOANUECKOTO 3aKOHA 1
MEPUONYECKON CHCTeMBbl XUMHUYecKkux sjeMeHToB [[. . MenpaeneeBa; * OOBSICHATH CYTh
XUMHUYECKHUX TPOIECCOB U X MPHUHIUITAATHHOE OTIUYHE OT (PHU3UIECKHX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIUiA;

* YCTAHABJIMBATh MPUHAJIC)KHOCTh XMMUYECKOW pEeaklUUu K ONPEAeTIEHHOMY THIY IO
OJIHOMY W3 KJacCU(DHMKAIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBY HCXOJHBIX BEIIECTB H
IPOAYKTOB peakUuu (peakuuu COCTUHEHMS, pa3IOoKEHHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIJICJICHHUIO WUIH TTOTJIOIICHHUIO TETUIOTHI (PEaKIUy IK30TEPMUUYECKUE U SHIOTEPMHUYECKUE);

3) M0 W3MCHEHHUIO CTEICHEH OKHUCIICHHS XUMHUCCKHUX ODIIEMCHTOB (PEaKIMH OKHCIUTEIbHO-
BOCCTAHOBHTEIIBbHBIE); 4) 110 00paTHMOCTH Tporiecca (peakiuu 0OpaTUMbIC U HEOOpaTHMBIE);

* COCTABJISATh YPAaBHEHUS AJIEKTPOIUTUYECKOW IHUCCOLMALMU KHCIOT, IIEJIOYEH, COJIEH;
MOJTHBIC M COKpAIIEHHBIC MOHHBIE YpaBHEHUsS pEaKIuid OOMEHa; YpPaBHEHUSI OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUN;

* POTHO3UPOBATH MPOIYKTHl XUMHUECKHUX PEAKIUI 10 PopMynamM/Ha3BaHUSIM UCXOTHBIX
BEIIECTB; ONPEIEIATh HCXOIHBIC BEIIECTBA 1O (hOpMyJiaM/Ha3BaHUSAM MPOJTYKTOB PEaKIIHH;

* COCTaBIIATh YPaBHEHUS PEAKIUi, COOTBETCTBYIOUINX MIOCIIEOBATEILHOCTHU («IIEMOYKE))
MPEBPAIICHUIT HEOPTaHNYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB;

* BBISIBJISIT B IPOIIECCE SKCIIEPUMEHTA MPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAaHUHU
XMMHYECKON PEaKIInu;

* IPUTOTOBJISITH PACTBOPHI C ONIPEACIEHHON MacCOBOM J10J1ei pacCTBOPEHHOTO BEIIECTBRA;

* OIIPEACNIATh XapaKTep CPelbl BOJHBIX PACTBOPOB KHUCIOT M INEIOYEH MO U3MEHEHHIO
OKpAaCKH WHJIUKATOPOB;

* MPOBOANTH KaYECTBEHHBIC PEAKIIUU, MOATBEPKIAIOIINE HATMYUE B BOJIHBIX PAacTBOpax
BEILIECTB OTJCJILHBIX HOHOB

* ONIPEACNATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY W3 HM3YUYCHHBIX
KJIACCOB/TPYIII: METAJLIIbl U HEMETAILJIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBIISATH (DOPMYJIBI BEIIECTB MO WX HA3BAHUSM;

* OIPEAEINIATh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIISATh (POPMYJIBI HEOPTAaHUUYECKUX COCTUHEHUU IO BAJIEHTHOCTSIM U CTEICHSIM
OKUCJICHHUS SJIEMEHTOB, a TaKKe 3aps/laM MOHOB, YKa3aHHBIM B TaOJIHUIE paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS! (PU3NYECKUX U XMMHYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJUJIOB M HEMETAJUIOB) M WX BBICHIMX OKCHJIOB, OOpa30BaHHBIX JJIEMEHTaAMH
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XHWMHYECKHE CBOWMCTBA, XapakTEepHBIE JUIsI TPYINN OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bpIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEepHbIC ISl KaXJOro W3 KJIaccoB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh  MPUMEPBl  pEaKLUMi, TMOATBEPXKAAIOIIMX  XUMUYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIECTB: OKCHIOB, KHCIOT, OCHOBAHHUM U COJIEH;

* ONPEACNIATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX;

* COCTaBIIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaiaHC (A1 M3YYEHHBIX PEaKIuii) 1Mo
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, TMOATBEPKIAIONINE XMMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

IIpeomemnvimu pesynomamamu usyuenus npeomema «Xumusay ¢ 9 Knacce a61aomcs
ceoyrouwjue ymeHus:

1. B nosnasamenvuoui chepe:
© J1aBaTh OMNpEeNeTICHHUs] M3yUYEeHHBIX MOHITHIA: BEIIECTBO (XUMUYECKUIH DIIEMEHT, aToM,
WOH, MOJIEKYJa, KPUCTAJUIMYECKas PEIeTKa, BEIIECTBO, IMPOCThIC W CIIOKHBIC BEIIECTBA,
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XuMH4Yeckas (opMylia, OTHOCHTENbHAST aTOMHas Macca, OTHOCUTENbHAsI MOJICKYJISIpHAs Macca,
BAJICHTHOCTh,  OKCHJBI, KHCJIOTBI, OCHOBaHHWA, COJH, aM(OTEPHOCTh,  HWHAUKATOP,
MEePUONYECKUI 3aKOH, IMEepUOANYEcKass CHCTeMa, I[epuoauyYeckas TalOiauia, H30TOIIbI,
XUMHUYECKasl CBsI3b, AJIEKTPOOTPHUIIATEIIBHOCTh, CTCTICHb OKHCIICHHS, JEKTPOJIUT); XUMUYECKas
peakuus (XMMHYECKOE YpaBHEHHE, TE€HETUYeCKas CBs3b, OKHCIEHHE, BOCCTAHOBJICHUE,

AJIEKTPOITUTUIECKAS T CCOIIHAITHS, CKOpPOCTh XUMHAYECKON peakiun);
* OIHMCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTEIILHO MPOBEACHHBIC YKCIICPUMEHTBI, UCTIONB3YS
UL~ 3TOTO CCTECTBCHHBIH  (pycCKHMH,  pPOJHOM)  s3BIK M SI3BIK  XUMHH;
OMKCHIBATH W PA3IMYATh HM3YYCHHBIC KJIACCHI HEOPTaHUYECKUX COCIUHCHHIA, IMPOCThIC H
CIIO’KHBIC BCIIICCTBA, XHUMUYECKHE peakiuu;
KJIACCU(UITUPOBATH M3y4YEHHBIE 00BEKTHI u SIBJICHUS;
HAOMIOAAaTh JCMOHCTPHPYEMBbIE W CAaMOCTOSTECIBHO MPOBOJUMBIC OIBITHI, XHUMHUYECKHE
peaxium, MPOTEKAOIINE B pUpoJie u B OBITY;

JeNaTh BBIBOJBI M YMO3AKIIOYCHUS W3 HAONIOJACHUN, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, NPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEUIECTB 110 AHAJIOTUH CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUpOBaTh H3y4YEHHBIH MaTepual M XHUMHUYECKYI0 HH(POpMAIMIO, IOJYyYEHHYIO U3
IPYrux HUCTOYHHKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IE€PBOrO — TPETHETO0 NEPUOAOB (B paMKax

M3YYEHHBIX MOJIoKeHui Teopun 3. Pesepdopna), crpoeHne npocTerimx MoJIeKyl.

2. B yennocmno-opuenmayuonnoii cghepe:
aHATM3UPOBATh M OICHWBATh TOCIEICTBUS Ul OKPYKAIOMIEH Cpeasl OBITOBOM H
IIPOM3BO/ICTBEHHOH JIEATEILHOCTH YEJIOBEKa, CBA3aHHOMN C epepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IIPOBOJIUTH XUMUYICCKUI IKCIICPUMEHT.

4. B cghepe b6e3onacrocmu dcuzneoesamenbHOCmi:

* OKa3bIBaTh MEPBYIO MMOMOIIb MPH OTPABICHUSAX, 0KOTaX U JAPYTrUX TPaBMaX, CBSI3aHHBIX
C BEILlECTBAMU U JIaOOpaTOPHBIM 000PYI0BaHUEM.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoxa Ocnognoie 6uowt deamenvnocmu | Ucnonwvzoe
pazoena ooyuarowuxcsa anue
0bopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | CiayuiaHue OObICHCHUN YIUTEIIS.
Bewecmsa. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OObsicHeHre HaOII0JaeMbIX SIBJICHUU.

2.Ilpespawenus
pespaty P Pabota ¢ pa3gaTouyHbIM MaTepHUaIoM.
ma. .
selyecms 076 | Crrymanne 0GBICHEHNH YIUTETS.
XUMuu 6  JHCUZHU
CamocTosTenbHast paboTa ¢ yueOHUKOM.
uenosexa.

3. Kpamxuii  ouepx | Cinymanue o0bsSICHEHUN yUUTETIS.
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ucmopuu pazsumus | CaMmocTosATeIbHAs padoTa ¢ Y4eOHUKOM.
XUMUU. OTbop u cpaBHEHHE MaTepuansa I
HECKOJIbKUM UCTOYHHKAM.
4.11CX2 J[.U. | Cnymanue oObSICHCHUN YIUTEIS. Hatuuk
Menoeneesa. 3naxu | CamocTosiTeNibHast paboTa C y4eOHHMKOM. | BBICOKOM
XUMUYECKUX Pabota ¢ Tabaueit Menueneesna. TEMIIEpaTyp
2/1eMEeHMO8. Pabora ¢ kapToukamu. bl, Jlaruuk
TeMIIepaTyp
BI
TJIATUHOBBIN
5. Xumuueckue A
Hanu3 popmyi.
Gopmynb.
OmuocumenvHas PenieHne TEKCTOBBIX KOJWUYECTBEHHBIX U
AMmoMHAA u | KaUCCTBCHHBIX 3a14a4.
MONEKYIAPHAS Crnymanue 0ObSICHCHHI YUUTEIS.
maccol. Pabota B mapax.
Pabora B rpymmax.
Amoxut L. Octostivie Pabora ¢ pa3gaTo4HBIM MaTepUAIOM. I[aTqHKU
XUMUYECKUX | CBe0eHUs 0 O ey m——"—— BBICOKOU
971eMEHmM 08 CIMPOEHUYU AMOMOS. | CauioctogTenbHAT paGoTa ¢ yUeGHHKOM. TeMIeparyp
(8u) Hzomonul. bl, Jlarumk
TEeMIeparyp
BI
TJTATUHOBBIN
2. Cmpoenue | Crymanue OObSICHCHHIA YIUTEIS.
971eKMPOHHBIX CamocTosiTenbHas paboTa ¢ yueOHHUKOM.
obonouex amomos. | Pabora c Tabauieit Meuneneena.
Hzmenenue uucna | Pabota ¢ kaproukamu.
97IeKMPOHO8 Ha | Pabora B mapax.
BIY. Pab6ora B rpymnmnax.

3. UHonnas ceaze.

Crnymanue oObSICHEHUN yUUTEIs.
Perienue nocraBneHHbIX 3ajay.
Pabota ¢ yuebHMKOM.

Pabora B mapax.

Pabora B rpynmnax.

4. Caymanue oObsSICHEHUN yUUTEIIs.
Bzaumooeiicmesue Pa6ora ¢ Tabauneit Menneneesa.
amomos Pemenue 3anay.

2/1eMeHmos6- Pabota B mapax.

HemMemainios PaGora y nockwu.

Medncdy coboll.

5. Kosanenmnas

Xumudeckas C643b.

Pabota ¢ pa3aTOYHBIM MaTepUAIIOM.
Crnymanue oObSICHEHUN yUUTEs.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

6. Memannuueckas
XUMUYECKAas C653b.

Pabota ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObICHEHUN yIUTE.
CamocrosTenbHast paboTa ¢ yueOHHUKOM.

7. Obobwenue u
cucmemamu3ayus
SHAHULL .

Pabota B mapax.
Pa6ora B rpynmax.
Pemenue 3anmau.

16




[IpoBepka noy4YEeHHBIX 3HAHUM.
[ToaroTroBka K KOHTPOIBHOU padoTe.

8. Koumponvnas

Pemenwue 3aanuii KOHTPOIBHOM PAOOTHI.

paboma Ne 1.
Ipocmuie L Tipocmuie Pabota ¢ pa3gaTouyHbIM MaTepUaIoM. I[aTqHKu
sewmecmea (7 | seuwjecmaa ~ | Cymanne 06wsicHenmii yunTens. BBICOKOM
% Memaniol “| CamocrosrensHas paGora ¢ yueOHnkom. | o HEPATYP
HeMemainibl. AHAIN3 OMIHGOK. pl, JlaTuuk
Ananus . AHanu3 KOHTPOJIbHOM pabOTHI. Temieparyp
KOHMPOTLHOU PaGora Hax ommbOkamu. bl .
pabombi. Pewwenue 3aad. MJIaTUHOBBIM
— U3MEpeHHe
TEMIIEpaTyp
Bl TIEPEXO/IOB
AJTOTPOTTHBI
X
MOAHpUKAIH
71 Ccepsl;
U3MEepeHHe
TEMIIepaTyp
bl TUIABIICHUS
BEIIIECTB.
2. Konuuecmeso Anamus GopMyiL.
sewecmaa.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX W
Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUN YUUTES.

3. Pewenue 3a0au .

Amnanus ¢popmy.

Perrenne TEKCTOBBIX KOJMMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1ay.
Crnymanue oObSICHEHUN YUUTEs.

4. MonsapHuiii
0bveM 2a308.

Amnanu3z ¢popmy.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue oObsICHEHUH YUUTES.

5. Pewenue 3a0au.

Amnanu3z ¢popmy.

Pemenne TEKCTOBBIX KOJWYECTBEHHBIX U
KaueCTBEHHBIX 3ajiau.
Caymanue oObICHEHUN YUUTENS.

6. Obobwenue u

Pabora B mapax.

cucmemamuszayus | Pabora B rpynmax.

3Hanuli no 2naee | Pemenue 3anad.

«IIpocmole [IpoBepka nosry4eHHbIX 3HAHUI.

sewecmsay. ITonroToBKa K KOHTPOJIBHOM padoTe.

7. Kommponavnas | Pemenue 3a1aHuii KOHTPOJIbHON paboTHI.

paboma Ne 2.
Coeounenusn | 1. Cmenens | Cnymanue oObsICHEHUH yuuTes.
xumuueckux | oxucaenus. Ananuz | CamoctosiTenpHas padoTa ¢ yueOHUKOM.
IN1eMeHmos KOHMPONbHOU Pabora ¢ Tabnuueit Menneneena.
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(15 u). pabomul. Pabota ¢ kapToukamu.
2. Baxcneuuue Pabota ¢ pa3gaToyHbIM MaTepUaIoM.
Ka1accol  OUHAPHBIX Cr 5 .

. ylaHue OObSICHEHUH yuuTes.
coedunenutl . CamocrosiTenbHast paboTta ¢ yueOHHUKOM.
3. OcHosanus. Pa6 Hatuuk pH

aboTa ¢ pa3/1laTOYHBIM MaTEPHUATIOM.

Crnynranue oObsICHEHUH YUUTEIIS.
CamocrosrenbHas paboTa ¢ y4eOHUKOM.

4. Ob6obwenue u | PaboTa c pa3gaTouyHbIM MaTEPUATIOM.

cucmemamuzayusi | Penienue 3amau.

3HAHU. 3aKkperieHue 3HaHU 110 TeMeE.

5. Kucrnomet. Crnymranue oObsICHEHUN yUUTEIIS. Hatuuk pH
CamocrosrenbHas paboTa ¢ y4eOHUKOM.
OTbop u cpaBHEHHE MaTepuaia IO
HECKOJIbKUM HCTOYHHUKAM.

6. Oob6o6wenue u | Pabota c pa3naTouyHbIM MaTEPUATIOM.

cucmemamuszayusi | Pemenue 3anad.

3HAHUL. 3aKperuieHre 3HaHUuM 110 TeME.

7. Conu. Caymranue oObsSCHEHUN YIUTEIS. Hatuuk pH
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OTtbop ™ cpaBHEHHME Marepuaiga IO
HECKOJIbKUM HCTOUYHUKAM.

8. Obobwenue u | Pabota c pa3naTouyHbIM MaTEPUATIOM.

cucmemamuszayusi | Pemenue 3anad.

3HAHUUL. 3aKperuieHre 3HaHUM 110 TEME.

9. Obobwenue u | Pabota c pa3naTouHbIM MaTEPUATIOM.

cucmemamuszayusi | Pemenue 3anad.

3HaHUU 00 | 3akperieHre 3HaHui 1o TeMe.

OCHOBHBIX KIACCAX

Heop2aHuyecKux

gewecms.

10. p

aboTa ¢ pa31aTOYHBIM MaTEPHUATIOM.
Kpucmannuueckue C 5 .

JyIIaHue OObSICHEHUIA YIUTEIIS.
petuemit. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
12. Yucmeie | Caymanve 0ObSICHEHUN YUUTEs.
sewecmsa u cmecu. | CaMmoctosTenbHas paboTa ¢ yueOHHUKOM.

OT6op W cpaBHEHHWE MaTepuaia [0
HECKOJIbKUM HCTOYHHUKAM.
13. Maccosas u Anamus GopMyiL.
obvemHas oonu
KOMNOHEHMO8 Pemenune TEKCTOBBIX KOJWYSCTBEHHBIX U
cmectt. KaueCTBEHHBIX 3aJ1ad.
Cnymanue oObSICHEHUN YIUTEs.
14, Pacuemul, Anaimis GopMyIL.
CBA3aHHbIe c
nousmuem «0oisy. | PEIICHNE TEKCTOBBIX KOJIMYECTBEHHBIX H
KaueCTBEHHBIX 3aJ1ad.
Cnymanue oObSICHEHUN YIUTEs.
15. Koumponvuas | Pemenne 3a1anuii KOHTPOJIBHOU PaOOTHI.
paboma Ne 3.
H3zmenenus, 1. Quzuueckue

Pabota ¢ pa3gaTo4HBIM MaTepUAIOM.
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npoucxooawu | senenus 6 xumuu. | CiylmiaHue OObSICHEHUN yUUTEIS.
e ¢ | Ananus CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
eewecmeamu | KOHMPObHOU
(12 u). pabombi.
2. Xumuueckue | Ciymanue oObsICHEHUH yUUTEIs.
peaxkyuu. CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuana 1o
HECKOJIbKUM UCTOYHUKAM.
3. Xumuueckue | Ciymanue oObSICHCHUH YIUTEIIA.
VPasHeHus.. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHeHHE MaTepuaia IO
HECKOJIbKUM HCTOYHHKAM.
4. Pacuemwvr no A
Hau3 Gopmyi.
XUMUYECKUM
ypasHenusm. Pemennie TEKCTOBBIX KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Cnymanue oObSICHEHUN YIUTEIIs.
5.  Pacuemwvr no Anamus GopMyiL.
XUMUYECKUM
ypagHeHusM. Pemennie TEKCTOBBIX KOJIWYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4.
Cnymanue oObSICHEeHUN YIUTEIIs.
6. Pearyutt | pagora ¢ pa3aaToOYHBIM MAaTEPHUATIOM.
PA3RONHCEHUA. Cnymanue oObSICHEHUN YUUTES.
CamocrosiTenbHas paboTa ¢ yueOHHUKOM.
1. Peaxyuu p
aboTa ¢ pa31aTOYHBIM MaTEPHUATIOM.
COCOUHEHUS. Caymanue oObICHEHUN yIUTEs.
CamocrosiTenbHast padboTa ¢ yueOHHUKOM.
8. Peaxyuu | Caymanue oObICHEHUN YUUTES.
3ameujenus. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHWE MaTepuaia [0
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
obmeHna. CamocrosiTenbHas paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHeHHME Marepuana 1o
HECKOJIbKUM HCTOYHHUKAM.
10. Tunwei p
aboTa ¢ pa3laTOYHBIM MaTEPUAIIOM.
AUMUHECKUX Caymanue oObICHEHUN yIUTEs.
pearyuu . " | CamocrosTensHas pabota ¢ yueOHUKOM.
npumepe  C80UCME
800bl.
11. Ob6o6wenue | Pabora B mapax.
3Hanuti no meme | Paborta B rpynmnax.
«Hszmenenus, Pemenue 3apau.
npoucxodsuyue ¢ | [IpoBepka Mory4eHHBIX 3HAHHH.
8eUecmeamuy. [TonroToBKa K KOHTPOJIBHOM padoTe.
12.  Koumponavnas | Penienue 3aganuii KOHTPOJIBHON paOOTEHI.
paboma Ne 4.
Ilpocmeinmue | 1. Ilpakmuueckas

onepauuu c

paboma MNel.

Ha6J'IIO,I[eHI/IC 3a ACMOHCTpalusIMHU
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eéeuwecmeamu
(Xumuueckui
nPaAKmuKym)

5 u).

Ilpuemoi
obpawenus c
1ab0pamopHuIM
000pydosanueMm.

YUUTEIS.

OObsicHeHrEe HAOTIOJaEMBIX SIBJICHUU.
[TocTraHoBKa OMBITOB AJISi IEMOHCTPALUH
KJIaccy.

BrinonHeHne mpakTHYECKO paboTHI.

2. Hpaxmuseckan HabGmronenne  3a  eMOHCTpanusiMH Aaranx
paboma  Ne2 e — TeMIlepaTyp
Ha6m00veHue _ 3% | OGbscHeHNE HABGIIONAEMBIX SBJICHHUIA. bl .
copAuelt ceeuol. [ToCTaHOBKA OIBITOB [isi AeMOHCTpamuuy | o aTHHOBBIH
KJIaccy.
BrinonHeHue mpakTHYECKO paboTHI.
8. [lipaxmuuecxan HabGmronenne  3a  eMOHCTpalusMH HaTqHKU
paboma  Ne3 e — BBICOKOM
Ananus - nousel  u O0bBsAcCHEHNE HAOIIONAEMBIX SABJICHUMN. Temneparyp
600b. [TocTaHoBKa OMBITOB AJISL IEMOHCT b, JlaTank
paruu
Kaccy. TEeMIeparyp
Brinonnenue npakTuyeckoit paboThl. bl .
TUTATUHOBBIN
—M3MepeHue
TEeMIEepaTyp
BI B
nporecce
oOy4deHus
nprueMaM
BBIMIAPUBAHU
s BOABI W3
00pasioB
TIOYBEI.
Haruuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
MOKa3aTenst
BBITSDKKHU
pacTBopa
TIOYBEI
4. Hpaxmueckan HaGmronenne 32 1eMOHCTpalMsiMHU I[aTqHKV
paboma  Ned e BBICOKOH
Hpusnaxu OObscHeHre HAaOMI0JaEMBbIX SIBJICHUU. Temieparyp
UM ecKux TToCTaHOBKA OIBITOB ISl AEMOHCTPAIHA | 0 Harumk
peaxkyuil. Kaccey. TEMIIepaTyp
BrinonHeHne npakTHIecKoil paboTHl. bl .
TJIATHHOBBIH,
Haruuk pH —
MIPU3HAKH
peakuui 1o
M3MEHEHHIO
cpeabl
(peakuus
HEUTpaIn3an
WN)
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5. Ilpaxmuuecxas OJIEKTPOHHBI
p HaOmronenune 3a JIEMOHCTPALUSIMHU p
paboma Nos. R— e BECHI,
Ipucomosnenue i . Ha0o
P OO0bsicHeHNE HAOIFOJaEMBIX SBJICHUI. 5 p
acmeopa caxapa u TOPUH
p P P [TocTaHOBKA OMBITOB JJIsi IEMOHCTPAIINH /1ad0patop
pacuem e2o I'MA
- KJ1accy.
MACcoB8oU 00U 6 N
BrimonHeHUE MPaKTUYECKON PabOTHI.
pacmeope.
Pacmeopenue. |1.  Pacmeopenue. aTYNK
P P Pabota ¢ pa3gaTouyHbIM MaTEpHAIIOM. A .
Pacmeopoi. Pacmeopumocmyo O — BBICOKOH
gewecms 6 8ooe. ]
Pearxyuu W CamocrosiTenpHast paboTa ¢ yUeOHHKOM. Temieparyp
UOHHO20 bl, Jlaruuk
oomena. TeMIIepaTyp
OKucaumenvn bl
o- IIATHHOBBIN
eoccmanosum - 110
e/ibHble TOPEHUIO
peaxyuu(l1 CKa3aHo
u) BBIIIIE,
2. DJ]C. Ocnosnvle atyuk pH —
& ™ Pabora ¢ pa3gaTo4HbIM MaTepUAIOM. A p
NOJ0JHCeH U N npu
A Cnymanue oObSICHEHUN YUUTES. P
15637 (50504
CamocTosTenbHas paboTa ¢ yueOHHUKOM. ¥
3 Honnwvie KHCIoT 1
' Ananu3 popMmyIL. OCHOBaHHUI
VPAGHEHUsL. (
PenieHne TEKCTOBBIX KOJNHYECTBEHHBIX u | \CPCAd
KauyeCTBEHHBIX 3a7a4. pacTBopa).
Cnymanue oObSICHEeHUN YIUTEIIs. Hatunk
4.. Kucaomwi, ux SJICKTpONpOB
" ’ Pabota ¢ pa3gaTouyHbIM MaTEpHAIIOM. OJIHOCTH -
Kraccuguxkayus  u N
oNemea Cnymanue oObSICHEHUN YUUTES. M3yUCHIE
CamocrosTenbHas paboTa ¢ y4eOHUKOM. | ppoBommmoc
5. Ocnosanus, ux
’ PaGora ¢ pa3IaTo4HbIM MaTEPUAIOM. ™
Kraccuuxkayus u N
puxay Cnymanue 00bsICHEHUN YIUTEIIS. pacTBoOpoB

ceolicmaa.

CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

6. Oxcuowi, ux
Kiaccuguxkayus  u
ceolicmaa.

Crnymanue oObSICHEHUN yunuTesl.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepuaia [0
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kraccuguxkayus  u
ceolicmada.

Caymanue oObsCHEHUN YUUTENs.
CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
OT1bop ® cpaBHeHHME Marepuana 1o
HECKOJIbKUM HCTOYHHKAM.

8. ['enemuueckas

Pabota ¢ pa3gaTouHbIM MaTepHUaIoM.

coso MEHCOY Caymanue oObICHEHUN YIUTEIIS.
raaccamu CamocrosiTenpHas paboTa ¢ yYeOHUKOM.
eeujecma.

9. Oxucnumenvno- | Ciaymanue oObICHEHUN YUUTEIS.
soccmanogumenvr | CaMocTosTeNbHAs paboTa ¢ yueOHUKOM.
ble peaKyuu. OT1bop ® cpaBHEHHME Marepuana Io

HECKOJBbKHUM NCTOYHHUKAM.

10. Obobwenue u

cucmemamuzayus

Pabora B mapax.
Pa6ora B rpymnmax.

21




3HAHULL NO meme «

Pemenue 3amau.

Pacmeopenue. [IpoBepka nony4yeHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka Kk KOHTPOJIbHOM padoTe.
Peaxyuu  uonnozo
oomena. OBP»y.
11. Koumponavnas | Pemenue 3aganuii KOHTPOIBHON pabOTHI.
paboma Ne 5
Ceoiicmea 1. Illpaxmuueckas
P HabGmronenne  3a  1eMOHCTpalusMH
anekmpoaumo | paboma  Ne 6. yaHTeNs
6 . Honnvie peaxyuu. O0bBsAcCHEHHE HAOIIONAEMBIX SABJICHUMN.
(xumueckus [TocTraHOBKa OMBITOB AJISl IEMOHCTpAIUU
nj)akmukym) KIacey.
4w BrinonHeHue mpakTHYECKOi pabOoTHI.
2. Ilpaxmuueckas aT4YUK
P HabGmronenne  3a  1eMOHCTpanusMH A
paboma  Ne 7. - TeMIIepaTyp
cnosust . BI
v OOBsicHeHrEe HAOIIOTAaEMBIX SIBJICHH. .
npomeKanusl TUTATUHOBBIN
P [TocTaHOBKa OMBITOB AJISi IEMOHCTpAIUU
XUMUYECKUX
g 5 KJIaccy.
eakyuil  Medxic 9
peary Y| BBIMONHEHHE IPAKTHYCCKOH PaGOTHL.
pacmeopamu
NeKMPOAUMO8 00
KOHYA.
3. Ilpakxmuueckas aTauk pH
P HaGmronenne 32 1eMOHCTpalMsiMHU A p
paboma  Ne 8. S
Ceoticmea kuciom i .
5 * | OOBsicHeHUE HAOIIOAAEMbIX SBIICHUH.
OKCUO08
- . | [TocTaHOBKa OIBITOB JJIsi IEMOHCTPAITUU
OCHOBAHUIL U COTEUL. | 4 ooy
BITIOJTHCHHUE TTPAKTHICCKON THI.
Brinonnenue npa eckoil pabo
4. Ilpaxmuueckas
P HabGmtonenne  3a  eMOHCTpanMsMH
paboma  Ne 9.
Pewenue DA
OObscHeHre HaOMI0JaEMBIX SIBJICHUH.
9KCNEePpUMEHMAIbH
g ITocTaHOBKA OIBITOB JIJIsi IEMOHCTPAILIHH
bIX 3a0aH. Kaccy.
BITIOJTHCHHUE TTPAKTHICCKOM THI.
Brinonnenue npa eckoil pabo
3aknwuenue | 1.0600wenue u | Pabora B mapax.
(4u) cucmemamuszayusa | Pabora B rpymnmnax.
3HaHUU no | Pemenune 3agau.

VUEOHUKY XumMuu 3d
8 knacc.

[IpoBepka nony4yeHHBIX 3HAHUM.
IToaroroBka Kk KOHTPOJIBHOM paboTe.

2.0606wenue u
cucmemamuzayus
SHAHULL no
VUeOHUKY XuMUuu 3a
8 knacc.

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amad.

[TpoBepka Moy4yEeHHBIX 3HAHUU.
IToaroroBKa K KOHTPOJIBHOU paboTe.

3. Hmoeosan | Pemienne 3aanuii KOHTPOJIbHON pabOTEHI.
KOHMPOTbHAS

paboma no xumuu

3a 8 knacc.

4. Ananuz | AHanu3 ommoOoK.

KOHMPONLHOU AHanu3 KOHTPOJIBbHOM paboTHI.

22




pabomul.
Hao owubramu.

Paboma

Pabora Hajg ommoOkamu.
Pemenue 3anau.
Crnynranue oObsICHEHUH yUUTEIIs.

9 KJIACC (68 YACOB)
Hazeanue Tema ypoka. OcHosnbvie 6uowl Hcnonvzos
pasoena, deamenvHocmu anue
KoJluuecmeo odyuarwuxcs obopyooesa
yacoe HUA
uenmpa
«Touka
Pocma»
Oowan 1.  Xapaxmepucmuka | Cinymanue oObSICHEHUH YIUTEIS.
xapakmepucmu | xumuueckozo s1emenma | CaMocrosiTenbHass ~ pabora  C
K@ XUMUYECKUX | HA ~ OCHOBAHUU €20 | YUEOHUKOM.
anemenmos (4 | nonosicenus ¢ | Pabora c TaOmuieiit Meneneesa.
u). Ilepuoouueckoii Pabota c kapToukamu.
cucmeme I u
Menoeneesa.
2.  Xapaxmepucmuka | Ciaymanue oObSCHEHUN YUUTEIIs.
xumuueckozo snemenma | CaMoctosiTeNnbHass ~ pabora  C
Ha  OCHOBAHUU €20 | yYCOHUKOM.
NOJIOJHCEHUS 6 | Pabota c Tabnuieit Menaeneena.
Ilepuoouueckoii Pabota ¢ kapToukamu.
cucmeme I u
Memnoeneesa.
3. Xapaxmepucmuxa | Cinymanue oObsSCHEHUN yIUTEII.
xumuueckozo snemenma | CaMoctosiTenbHass ~ pabora  C
no KUCIOMHO- | YYEOHUKOM.
ocnoenvim  ceoticmeam | Paborta c Tabnuneit MeHneneena.
o0bpasyemulx um | Pabota c kapToukamu.
COeOUHEeHULI.
4. Ilepuoouueckuii | Crymianue oObsICHEHUHN yUnTes.
3aKOH u | CamocTosiTennbHast ~ pabotra ¢
Ilepuoouueckasn y4EOHUKOM.
cucmema  xumuyeckux | Pabora c Tabnuieit Menpaeneena.
onemenmos  JI. M. | Pabora ¢ kapToukamu.
Menoeneesa.
Memanner (13 | 1. Ionooxcenue | Cnymanue oObICHEHUN YUUTEIS.
u) Memannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouuecroti y4eOHUKOM.
cucmeme Pabota ¢ Tabnuneit MeHneneesa.

J.U.Menoeneesa u
cmpoenue ux amomos.

Pabota ¢ kapToukamu.
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2. Xumuueckue p JaTunk
. abota c pa3IaToYHBIM

ceoticmea Memaios. MATEpHATOM. TeMIepaTypbl
Crnyuranue oObsICHEHUN yUUTEIIS. TLIATHHOBRIH
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

3. Ionyuenue | Cnymanue oObICHCHHH YIUTEIIA.

memannos.  Kopposusa | CamocrodrenbHas ~ pabora ¢

Memainos. y4eOHHUKOM.
OT10o0p U cpaBHEHHE MaTepHasa
110 HECKOJIbKUM HCTOYHHKAM.

4. L]enounvie | Cnymanue 0ObSICHEHUN YIUTEIIS. HaTtuux

Memanol. CamocTtosTenbHas ~ paboTra ¢ | TeMIEpaTypbl
y4eOHUKOM. TJTATHHOBBIN
Otb60p U cpaBHEHHE MaTepHala
110 HECKOJIBKUM MCTOYHHKAM.

5. I]enounvie | Pemenne 3amay.

Memanol. Pabora no kapToukam.
Pemenue XUMHYECKUX
YpaBHEHUM.

6. bepunnuti, mazuuii u Pabota c pa3iaTOYHbIM

WenoyHo3eMelbHble MaTEepHATOM.

MeManot. Crnymanue oObsICHEHUI yUUTENS.
CamocrositennbHast ~ pabota €
y4eOHUKOM.

7. Bepunnuii, mazcHuil u

Pemenue 3agau.

WenouHo3emMenbHble Pabora o kapToukam.

Memannl. Permenne XHUMHUYECKUX
YPaBHEHHH.

8. Amomunui. Pa6ora c pa3gaTo4yHbIM
MaTEepPHATIOM.
Caymanue oObsCHEHUN YUUTENs.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

9. Anromunuil.

Pemenue 3agau.
PaGota mo kapToukam.

Pemenne XAMUYECKUX
YPaBHEHHH.

10. JKene3o. Caymanue 0ObsCHEHUN YUUTES.
CamocrosiTennbHast ~ pabota €
y4eOHUKOM.

O0bBacuenne HaO0II0aEMBIX
SIBJICHUM.
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11. 3axpennenue u | PaGota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHul no 2naee nepsou | Pemenue 3amad.

«Memannwvi». [IpoBepka nory4eHHbIX 3HAHUM.
I[lonrotoBka K  KOHTPOJBHOM
pabore.

12. Koumponvuas | Pemenue 3aganuii KOHTPOJIBHOU

paboma Nel | paGoTHI.

«Memannv».

13. Ananuz | AHamu3 ommoOOoK.

KOHMPOAbHOU pabompl. | AHAIIU3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg ommOKaMH.
Pemenue 3amau.
Craymanue oObICHEHUIA YIUTEIS.

Ceoiicmea Ipaxmuueckas paboma Ha6moenne 3a Jlatauk
memannos u ux | Nel.  Ocywecmenenue JIEMOHCTDAIMAME YUHTEIs BBICOKOH
COCOUHEHUTL YENOUKU  XUMUMECKUX | (yoo o oo o Ha6JIIO,£[aeMBIX TEMIIEPATYP I,
(Xumuueckuii npespawyeHull. J— JlaTunk
npakmukym)(3 : TEMIIEPATyp bl
j’ ). ITocranoBka OIILITOB IUIA p yp“
y). IUIATHHOBBINA —
JIEMOHCTPAIIMH KIIACCY.
. | I3MEpeHUE
Brmosigenue MIPAKTUICCKOM
TEMIIEPATY]D bl
paboTHI. paryp
MEePEX0JI0B
AJUTOTPOITHBI X
MoKy i
CEpBHI;
U3MepeHue
TEeMIIepaTyp bl
IUIABJICHUS
BEIECTB.
Ilpakmuueckas paboma Habmronenie 32

No2.  Tlonyuenue  u
ceoncmea CoOeOUHeHul

ACMOHCTpalusIMU YIYHUTECIIA.

O0pscHeHue HaOJIFO 1aeMBIX

MEMANos. o
SIBJICHUIA.
TTocTanoBka ONBITOB IS
JIEMOHCTPAIINH KJIaccy.
Brimonnenue MIPAKTHYECKON
paboTHI.

Ipaxmuueckas paboma

P p HaOmronenne 3a

Ne3.

DrcnepumenmanbHvle
3a0aqu no
PACNO3HABAHUIO u

NnoJly4eHuro eewecme.

JACMOHCTpalusIMU YIYHUTECIIA.

OOBbsicHEHHE Ha0JII0JaeMBIX
SIBIICHUH.

ITocTtanoBka OITLITOB JUTS
JIEMOHCTPAIINH KJIaccy.
Brmonnenue MPAKTHYECKON
paboTHI.
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Hememannw 1. Hememannvi: amomol | Ciaymanue oObSICHEHUN YIUTENS. Jatuuk
(26 u) u npocmvle sewecmsa. | CaMocTosiTenbHass ~ paboTa  C | BBICOKOH
Kucnopoo, 030H, | Y4COHHKOM. TEeMIIepaTyp bl,
6030)X. Otb60p u cpaBHeHHe Marepuana | JlaTumk
10 HECKOJIbKUM UCTOYHHKAM. TEeMIIEpaTyp bl
IJTATUHOBBIN —
U3MepeHue
TEMIIEpaTyp bl
MEepPEexX0/10B
QJIJIOTPOITHBI X
MoauduKay i
CEpBI;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Pelienue 3anay.
Xumuueckue ceoticmea | PaboTa o kapToukam.
HEeMemaos. Pemenue XUMHYECKUX
YpaBHEHUM.
3. Xumueckue Pabota c pa3iaTOYHbIM
SNEMEHMLL 6 KIEMKAX | \1oronmranon,
HCUBBLY OpeAHUSMO. Cnymanue oObSICHEHUN YIUTEs.
CamocrositennbHast ~ pabota €
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
PaGota no kapToukam.
Pemenue XAMUYECKUX
YPaBHEHHH.
5. I'anozenwi. Caymanue oObsICHEHUN YUUTENs.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.
OOvbsicHeHne Ha0II0aeMBbIX
SIBJICHU.
6. Coeounenus | Pemienue 3anau.
2a102€H08. Pabota no kaproukam.
Pemenue XUMHYECKUX
YpaBHEHUM.
7. Ionyuenue | Cnymanue oObICHECHUN YIUTEIIA.
2a102€H08. CamocrosiTennbHast ~ pabota  C
buonocuuecroe y4eOHHUKOM.
3Hauenue u npumerenue | OTOOp U CpaBHEHHE MaTepHala
2an02eH08 u Ux | IO HECKOJIBKUM MCTOYHHKAM.
coeouHenull.
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8. Kucnopoo.

Pabota c
MaTEepHATIOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

pa3aaTO4YHbIM

Jatauk
BBICOKOM
TEeMIIepaTyp bl,
Jaruuk
TEeMIIepaTyp bl
MIATHHOBBINA —
U3MEPECHHUE
TEeMIIepaTyp bl
MepPEX0/I0B
QJUTOTPOITHBI X
MoauduKay i

Cephl;
U3MepeHue
TEeMIIepaTyp bl
IUTaBJICHUS
BEIIECTB.

9. Koumponvuas | Pemenune 3aganuii KOHTPOJIBHOU

paboma No2 paboThLI.

10. Cepa. Craymanue oObsCHEHUN YUUTEIs. Jatuuk
CamocrositenibHass ~ paboTa  C | BBICOKOM
y4EOHUKOM. TeMIeparyp bl,
OObsicHeHue HaOmogaemMbIx | JlaTumk
SIBIICHUH. TeMIeparyp bl

IIJJATUHOBBIN —
U3MepeHue
TEMIIepaTyp bl
epexoioB

QJJIOTPOITHBI X
Moaudukay i
Cephl,

U3MepeHue
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.

11. Coedunenus cepor. | Cayanue oObICHEHUN YIUTES.
CamocrosiTennbHast ~ paboTa €
y4EOHUKOM.

Otb60p U cpaBHEHHME MaTepHala
10 HECKOJIbKUM MCTOYHHKAM.

12. Cepnas kucnoma. Crnymranve 0ObsICHEHUN yIUTETIS. Jatuuk
CamocrtositennbHast ~ pabora ¢ | pH
y4E€OHUKOM.
OObsicHeHHE HaOITI0JaeMbIX
SBJICHUU.

13. Azom. Pemenue 3anau.
Pa6ota no kapToukam.
Pemenue XUMHYECKUX
YpaBHEHUH.
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14. Ammuax. Crnymanue 0ObSICHEHUH yUUTENs. JlaTumk
CamocrosarenbHass ~ pabora ¢ | pH
y4eOHHUKOM.

OOmbsicHeHne Ha0Jr01aeMBIX
SIBJICHUI.

15. Conu ammonus. Crnynranue oObsICHEHUN YUUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

OOmbsicHeHne Ha0Jr01aeMBIX
SIBJICHUI.

16. Kucnopoouwvie | Cnynianue oObsICHEHUH yaUTeIS.

CoeOuHenus azoma. CamocrosTenbHass ~ pabora ¢
y4eOHUKOM.

OT10o0p W cpaBHEHHE Marepuasa
110 HECKOJIBKIUM MCTOYHHUKAM.

17. Docgop u ezo PaGora c pa3aaToYHbIM Harauk

CcOeOuHenUsl. MATEpHATOM. TeMIepaTyphl
Crymanne o0bscHeHmH yautens. | o o AHOBBIH
CamocrosTenbHass  pabora ¢
y4eOHUKOM.

18. @ocgop u eco | Pemenue 3amau.

COeOUHEeHUsL. Pabota no kaproukam.

Perienue XHUMUYECKUX
YpaBHEHUH.

19. Yenepoo. Crnymanue 0ObSICHCHHI YUUTEIS.
CamocrosrTenbHass ~ pabora ¢
y4eOHUKOM.

OOmbsicHeHUe HaOII0TaEMBIX
SIBJICHUI.

20. Kucnopoonvie | Pemenue 3anau.

coedunenus yenepooa. | Pabota mo kapTouxam.

Pemenue XAMUYECKUX
YPaBHEHHH.

21. Kpemnuii u eco | Cnymanue oObSICHEHUN YIUTEIS.

coeouHeHus. CamocrosarenbHas  pabora ¢
y4E€OHUKOM.

OOmbsicHeHne HaOII0TaEMBIX
SIBJICHU.

22. Cunuxamnuas | Cymanue OObSICHCHHIA YIUTEIS.

NPOMBIULEHHOCTb. CamocrtosiTennbHast ~ pabota ¢
y4E€OHUKOM.

OT10o0p U cpaBHEHHE MaTepHaa
110 HECKOJIbKUM MCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi .

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amau.

[TpoBepka moy4yeHHBIX 3HAHUM.

[lonrotoBka K  KOHTPOJBHOMN
pabore.

24. O6o6warowuil ypox | Pabota B mapax.

no meme | Pabota B rpymnmax.
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«Hememannwvi».

Pemenue 3amau.
[IpoBepka nony4YeHHBIX 3HAHUM.

[logrotoBka K  KOHTPOJBHOM
pabore.
25. Konmponvuas Pemenue 3a1aHUI
paboma Ne 3. KOHTPOJILHON PabOTHI.
26. Ananus | AHanu3 ommoOoK.
KOHMPOAbHOU pabompl. | AHAIIN3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg ommOKaMH.
Pemenue 3amau.
Craymanue oObsICHEHUIA YIUTEIS.

Ceoiicmea
Hememanioe u

Ipaxmuueckasn paboma
Ned.

HaOmronenue 3a
JIEMOHCTPAIUSIMHA YIUTEIISL.

UX COeOuHeHUull | IKcnepumeHmanibHvie
P O0pscHeHne HaOJIFO1aeMBbIX
3 u). 3a0aqu no meme N
SIBJICHUIA.
«llooepynna
ITocranoBka OIIBITOB TSt
KUCTIOPOOay.
JIEMOHCTPAIIMH KIIACCY.
Brinonnenune MPAKTUYECKON
paboTHI.
Ilpaxmuueckas paboma
p p HaoOmronenune 3a

Nes5.

ACMOHCTpalusIMU YIYHUTCIIA.

DrcnepumenmanbHvle
O0bsacuenne HaOJIFO 1aeMBIX
3a0aqu no meme .
SIBJICHH.
«llooepynnul azoma u
[TocranoBka ONBITOB JUISL
yenepooay.
JIEMOHCTPALIMH KJIaccy.
Brimonxenue MPAKTUYECKON
paboTHI.
Ilpaxmuuyeckas paboma JIEKT
P p Habmonenue 3a ImexTp
No6. Honyuenue, OHHBI € BECHI,
bubaLLe | ACMOHCTpALUAMHU YIUTEIL. 1260
co
P OObsicHeHue HaO0JTI0TaeMBIX 5 p
acnosHasauue 2a3os. . TOpUU
p SIBIICHUH. JIEEII/IZpa op
ITocTanoBka ONBITOB 1A
JEMOHCTPALIMH KJaccy.
Brinosninenue MPAKTHYECKON
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue 0ObSICHEHUN YIUTEIS.
séewmecmea (13 | opeanuueckou xumuu. CamocrositennbHast ~ pabora ¢
y) y4EOHUKOM.

Ot60p U cpaBHEHHME MaTepHala
110 HECKOJIbKUM MCTOYHHKAM.

2. Ilpeoenvuvie
Y2neeo00poobi.

Crnymanue 0ObSICHeHUI yUUTEINS.
CocraBnenue XUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y nocku.

3. Henpeoenvuvie
V2neso00poobl.

Crnymanue oObSICHEHUN yUUTENs.
CocraBnenue XMUMUYECKUX
dhopmyi.

Pabora B mapax.

Pabota y nocku.
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4. Cnupmei.

Crnynranvie 0ObsICHEHUN yIUTETIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

OT10op U cpaBHEHHE MaTepHasa
110 HECKOJIBKHUM MCTOYHHUKAM.

Jlatumk

5. IIpeoenvruvie
OOHOOCHOGHbIE
KapOoHOBbLE KUCTOMDL.

Crnynranue oObsICHEHUN YUUTEIIS.
CocraBnenue XUMHUYECKUX
hopmyi.

Pabora B mapax.

Pabota y nocku.

Jatamk

6. Curooicnvie 3¢upul.
Kuprol.

Caymanue oObsCHEHUN YUUTEIS.
CocraBneHnue XHUMUYECKUX
hopmyL.

Pabota B mapax.

Pabota y nocku.

7. Amunokuciomel u
bOenku.

Pa6ora c
MaTepuaIoM.
Craymranue oObsSCHEHUN YIUTEIS.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

pasaaTOvYHbIM

8. Amunoxucnomer u
benku.

Craymranue oObsSCHEHUN YIUTEIS.
CocraBneHue XHUMUYECKUX
dhopmyL.

Pabota B mapax.

Pabota y nocku.

9. Vanesoowi.

Caymanue 0ObsCHEHUN YUUTEs.
CocraBnenue XUMHYECKUX
bopmy.

Pabota B mapax.

PaGora y nocku.

10. IHonumepei.

Crnymanue oObSICHEHUN yUUTEs.
CocraBnenue XUMUYECKUX
dbopmyi.

Pabora B mapax.

Pabota y nocku.

11. Obobwarowuii ypok

Pabora B mapax.

no meme | Pabota B rpymnmax.
«Opeanuyeckue Pemenue 3anmau.
sewecmeay. [IpoBepka mosry4eHHbIX 3HaHUH.
[lonroroBka K  KOHTPOJBHOMN
pabore.
12. Koumponvnas | Pemienne 3aganuii KOHTPOJIbHOU
paboma Ne4. paboTHI.
13. Ananuz | AHanu3 omMOOK.
KOHMPObHOU pabomsl. | AHaIN3 KOHTPOJIbHOHN pabOTHI.
PaGora Hag ommbkamu.
Pemmenue 3amau.
Crnymanue oObSICHEHUN YIUTEIIS.
3akpennenue 1. Ilepuoouueckuii | Pabora B mapax.
(6w) 3aKOH u | Pabota B rpynmnax.
Ilepuoouueckas Pemenue 3amau.
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cucmema  xumuyeckux | IIpoBepka Moay4yeHHbIX 3HAHUM.

9J]1eMeHmo8 J.H. | llonroToBKa K  KOHTPOJIbHOU
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccor xumuyeckux
coeouHenuli 6 ceeme
T3/].

5. HUmoeosasn Pemrenne 3aaHud
KOHMPOIbHAs paboma. | KOHTPOJIBHON paboTHI.

6.Ananuz xonmponvHou | AHau3 OomMOOK.

pabomul. AHanu3 KOHTPOJILHOH paOOTHI.
PabGora Hag ommoOkamu.
Pemenue 3amau.

Cnymanue oObSICHEHUN YIUTEs.

Cnucok ureparypbl

1. Xumust. 8 kimacc: yue6. s obmeobpasosar. yupexaenwnii / O.C. ['abpuernsH. —
17-e u3n., crepeotun. — M. : Ipoda, 2011. — 270, [2] c. : m.
2. Ky3pmenko H.E. Hauana xumun. CoBpeMEHHBIM Kypc Ul MOCTYNAMOIIUX B

By3bl. T. 1: yueGHOe mocobue — 13-¢ m3n., crepeorun. — M.: U3maTenscTBO
«3Ix3ameny, 2007. — 383, [1] c. (Cepust «AOUTYpUEHTY)

3. Xumus.  YyeOHO-MeToAMuecKas rasera Uil ydyudTeled XUMHUH U
€CTECTBO3HAHUH.
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