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Y4UTCIb XUMHH U OMoJIOruH



IHosicHuTeIbHAs 3anUCKA
Pabouyast mporpamma 1o XMMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS COCTaBlIEHAa Ha
OCHOBE MOJIOXEHUH U TpeOOoBaHUM K pe3yibTaTaM OCBOEHHsSI OCHOBHOI 00pa3zoBaTeNIbHOM
[porpamMmbl, IpeJCTaBlIeHHBIX B DenepasbHOM TIOCYyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIO oO0mIeTo 00pa3oBaHMs, YTBEPXKIEHHOTO IpukazoM MuHHCTEpCTBA
obOpazoBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumepHoil mporpammsl
Bocriutanus, OcHOBHO# oOpa3zoBatenpHONM mporpammbl MKOY «Kappoiickas OOIL»
OCHOBHOTO 00111er0 00pa3oBaHus,
B cooTBeTcTBHH C [lomoxxenneM o paboueit mporpamme ydeOHoro mpeamera, kypca MKOY
«Kappoiickass OOI» u opueHTHpOBaHA Ha pealM3alUI0 B LEHTpe o00pa3oBaHUsA
€CTECTBEHHOHAYYHOW M TEXHOJOTHUYECKON HampaBleHHOCTEN « Touka pocTay, CO3JaHHOTO Ha
6aze MKOYVY «Kappoiickass OOLL» ¢ 1enbio pa3BUTHS y 00yYaIOLIMXCS €CTECTBEHHOHAYYHOM,
MaTeMaTU4YeCKOH, WH(GOPMAIMOHHON TI'PaMOTHOCTH, (OPMHPOBAHUS KPUTHYECKOTO W
KPEaTUBHOTO  MBIIIJICHHUSA, COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAyYHOW U
TEXHOJIOTUYECKON HANpaBICHHOCTH, a TaKke JUIsl IMPAKTHYECKOW OTpabOTKHU y4eOHOro
MaTepualia o yueOHbIM npeameram «Pusuka», « Xumusy», «buonorus, « TexHomorusy».
Ha 6a3e nentpa «Touka pocta» obecreunBaeTCsl peanu3aius 00pa3oBaTEIbHBIX MPOTPAMM
€CTECTBEHHOHAYYHOH U TEXHOJIOTHUECKOM HAaIIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHMIMHU 3aKOHOJATEILCTBA B cdepe oOpa3oBaHHMsI M C YYETOM PEKOMEHIAIHI
denepanabHOrO omeparopa ydeOHoro mnpeamera «Xumus». OOpazoBareibHas MNporpaMma
MO3BOJISIET MHTETPUPOBATh PEAU3yEeMbI€ 371€Ch MOAXOJbI, CTPYKTYpPY U COJAEp)KaHHE HpHU
opranuzanuy o0yueHust XuMuu B 8—9 kitaccax, BHICTPOGHHOM Ha 6a3e 100010 U3 JOCTYITHBIX
yaeOHo-MeToandeckux komruiekcoB (YMK). Mcnons3oBanue 000py10oBaHUs IEHTpa
«Touka pocTa» 03BOJISET CO3/1aTh YCIOBUS:
IUI PACUIMPEHUS COAEPKaHUS HIKOJIBHOIO XUMHUYECKOro 00pa3oBaHus;
JUI TIOBBIIICHUS T103HABATEJIbHON AaKTUBHOCTH OOYYarOIIUMXCSd B €CTECTBEHHOHAYYHOMH
obnacTy;
JUIs pa3sBUTHA JIMYHOCTH pebeHka B Tporecce OOy4YeHHs XHMHH, €ro CHocoOHOCTEH,
(hopMHpPOBaHUS U YAOBIETBOPEHUS COLMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
JU1s1 pabOTHI C OTapEHHBIMU IIKOJILHUKAMU, OPTaHU3aLMHN UX PA3BUTHS B Pa3IMYHBIX 001aCTAX
00pa30BaTEeJIbHON, TBOPUECKON AEATEIBHOCTH.
[Mpumensisi mudpoBsie 1a0OpaTOpUM HA ypOKAX XHMHH, YYalldecs CMOTYT BBITOJHHUTH
MHO€ECTBO JJAOOPATOPHBIX PabOT M 3KCIIEPUMEHTOB IO IPOrPaMMe OCHOBHOM LIIKOJIBI.

KpaTtkoe onucanne moaxoa0oB K CTPYKTYPHMPOBAHHUIO MATEPHATIOB
B o6pazoBarensHoii porpamme (OIT) mpeacTaBieHbl CleAyOMue pa3aeibl:
1.MeTtozp! u3y4eHUs BEIIECTB U XUMUYECKHX SBJICHUHN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUHU.
2. llepBoHavanmbpHble XUMHYeckHe TOHATHS. 3. PactBopel. 4.OCHOBHBIE  KIJIACCHI
HEOPraHMYECKUX coeqMHEHUM. 5. Teopus aneKTpoIuTuYecKon gucconuannu. 6. XumMmudeckue
peakiuu. 7. XuMHAYECKHE 2JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAJVIOB U UX COSTUHEHUN).
B oCHOBY BbIAENIEHUS TaKMX pa3[eNIOB 3aJI0)KEH XMMHUUYECKUN DKCIEPUMEHT, TPaAULIMOHHAS
cuctema n3ydeHust Xumun. OCHOBHON opMoil yueOHON e TEIbHOCTH SBISETCS XUMUYECKUI
HKCHEPUMEHT, TPOBOJUMBIN B BUJE Ja0OpAaTOPHBIX, MPAKTUUYECKUX PAOOT M JIEMOHCTPALUA.
JleMOHCTpallMOHHBIA SKCIIEPUMEHT NPOBOJUTCS B TOM Ciydae, €CJIM OH ONaceH s
BBIIIOJIHEHHUS yYAIIUMUCS WM HMMEIOLIMiics mnpubop MpencTaBleH B €IMHCTBEHHOM
9K3EeMILISpE.
Jlns u3yueHus npeamera «XUMUs» Ha 3Tare OCHOBHOIO o011ero o0pa3oBanust otBoautcs 136
yacoB: 8 kiacc - 68 uacoB; 9 kimacc —68 wyacos. JlanHas oOpaszoBaTesbHas MporpaMma
o0ecrieuynuBaeT YCBOCHHE YUAIIUMUCS BaXHEUIINX XMMUYECKHX 3aKOHOB, TEOPUH U MOHATHUH;
(hopMupyeT IpeicTaBIECHUE O POJIM XMMHHU B OKPY>KatoIlleM MUPE U )KU3HU uenoBeka. [Ipu atom
OCHOBHO€ BHMMAHHE yJIEISAETCS CYIIHOCTH



XMMHMYECKHUX PEAKLMHA U METOJaM UX OCYILECTBICHUS.

OpHMM U3 OCHOBHBIX IPUHLIUIIOB IIOCTPOEHUS IPOIPAMMBI SIBJISIETCS MPUHIUI TOCTYITHOCTH .
OKCIEpUMEHTAJIBHBIE JaHHBIC, ITOJIy4EHHbIE YYaUIMMKCS IIPU BBIIIOJHEHUH KOJIMYECTBEHHBIX
OIIBITOB, ITO3BOJIAIOT YYAILUMCS CAMOCTOSTENIBHO J1€J1aTh BBIBOJIBI, BBISBIIATH 3aKOHOMEPHOCTH.
ITonxonbl, 3a/105)K€HHBIE B CO/IEP)KAHUE NPOrpaMMbl Kypca, CO3Aal0T HE0OXOAUMBIE YCIOBUS
JUIE CUCTEMHOTO YCBOGHUS YYAI[UMHCS OCHOB HAayKH, JJIsi OOECIIEYCHHUS Pa3BHBAIOLIETO M
BOCIIUTBIBAIOLIETO BO3AECHCTBUSA O0YUYEHUS HA TMYHOCTh Y4allerocs.

dopMupyemble 3HAaHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBl YOEXKICHMH MIKOJIBHUKA,
LEHTPAJIbHBIM SAPOM €70 HAyYHOI'O MUPOBO33PEHUS.

Onucanue MaTepruajibHO-TeXHUYeCKOH 0a3bl HeHTpa « Touka pocray,
HCI0JIL3yeMOr0 VISl peajn3anuy 00pa3oBaTe/IbHbIX IPOrPaMM B paMKax
npenoJaBaHus XUMHH

Hudposasi (komnbroTepHasi) jgadopatopusi (LIJI), nmporpamMmmHoO-anmapaTHBI KOMIUIEKC,
JATYNKOBASI CHCTEMa — KOMIUIEKT Y4eOHOTO 000pyI0BaHMS, BKIIOYAIOMINN U3MEPHUTEIbHBIN
6110k, MHTEp(deNc KOTOPOro MO3BOIIAET 00ECTIEYMBATh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM,
1 HaOOp 1aTYMKOB, PETUCTPUPYIOIIMX 3HAUCHHUS Pa3IMUHbIX (U3UUECKUX BEJIIMYMH.

JaTyuk TeMnepaTypsbl IVIATHHOBBIM — IIPOCTOW M HAAEKHBIA NATYUK, IPEIHA3HAYCH I
M3MEpEeHUsl TeMIlepaTyphbl B BOJHBIX PAacTBOpPAaxX M B ra3oBBIX cpefax. Vimeer pa3nnyHbIi
nuana3oH usmepeHui ot —40 no +180 °C. TexHuuecknue XapakTepUCTUKH 1aTYMKa YKa3aHbl B
MHCTPYKLIMU MO 3KCIUTyatanuu. JlaT4mk TeMrepaTrypbl TEepMONApHBIM NpeaHa3sHaueH i
n3Mepenus: temrneparyp a0 900 °C. Mcnonbs3yeTcst npu BBIIOIHEHUH PabOT, CBA3AHHBIX C
M3MEpEHUEM TeMIIepaTyp IJIaMEHU, IJIaBICHUS U PAa3JI0KEHHSI BEILIECTB.

JlaT4nk ONTUYECKON TUIOTHOCTHU (KOJIOPUMETP) — MPeAHA3HAYCH [T U3MEPEHUS ONITHYECKOM
IUIOTHOCTH OKpAIIeHHBIX pacTBOpoB. Mcmonb3yercs npu u3yuyeHuu TeM «PacTBopbi»,
«CKOpOCTh XUMHUYECKUX PEAKLIUI, ONPEAECIICHNN KOHIIEHTPAIMN OKPAIICHHBIX HOHOB.
HaTunk pH npennaszHaveH 11t ©3MEpeHus BOAOPOAHOTO TTokasaress (pH) BogHBIX pacTBOPOB
B PA3JIMYHBIX HCCIIEIOBAHUAX 0OBEKTOB OKPY KAIOLIEH CPeIbl.

JlaTYMK 3J1eKTPONPOBOIHOCTH MPEHA3HAUEH JIJIsl U3MEPEHUS Y 1ebHON AIEKTPOIPOBOIHOCTH
KHUJIKOCTEH, B TOM YHCJIE U BOJHBIX PAaCTBOPOB BenlecTB. [IpuMensieTcs npu n3y4yeHuu TEOpun
ANEKTPOIIUTUYECKON TUCCOLMALINH, XapAKTEPUCTHK BOJHBIX PACTBOPOB

JlaT4yuK XJIOpUJI-MOHOB MCHOJIB3YETCA I KOJUYECTBEHHOI'O OIPENEICHUS COAEp KaHUSA
HMOHOB XJIOpa B BOJIHBIX pacTBOpax, MOYBe, NpOAyKTax nuTaHusA. K gaTumky mojkimrodaeTcs
noHoceneKTUBHBIN A1ekTpoa (MCD) (pabounii 31meKkTpos), MOTEHIIMAI KOTOPOTO 3aBHCHUT OT
KOHIEHTPALMU OIpeAeNsieMOro HOHA, B JAHHOM Ciy4yae OT KOHIEHTpanuu aHuoHoB Cl-.
[Torenunan MCD onpenenstoT OTHOCHUTENBHO JJIEKTPOJAa CpPAaBHEHMSA, KakK IpaBUIIo,
XJIOpCEPEOPSHOTO.

JlaTYMK HUTPaT-MOHOB NpPEIHA3HAYEH JJIs KOJIMYECTBEHHOI'O OINPEICIIEHUS HUTPAaTOB B
pa3IUYHBIX 00BbEKTaX OKpY Kalolleil cpefpl: Boae, oBolIax, ppykTax, KOJIOACHBIX U3IETUSIX U
T.J.

Muxkpockon uugpoBoii npegHazHaueH Ui U3ydeHus: (GopMbl KPUCTAIIIOB M HAOIIOACHUS 32
POCTOM KPHUCTAJLIOB.

Armmmapat s nmpoBeneHuss xuMmudeckux peaknuid (AIIXP) mpennaszHaueH s MOMyYEHUS U
JEMOHCTpAIMM CBOMCTB TOKCHMYHBIX IAapOB M ra3oB . JTU BEILECTBA IOJIY4yarOTCs B KojbOe-
peakTope, ¥ pU HarpeBaHuM (Wi 0e3 HarpeBaHMs) Ta3000pa3HbIE BEIIECTBA MTPOXOIAT Yepes
HOTJIOTUTENIbHBIE EMKOCTH (HACcaJKH) C pacCTBOPaMH PEareHTOB, BCTYIAIOT C HUMH B PEAKIUIO.
N30bITOK Ta3a moriomnaercs KUAKUMH U TBEPABIMU peareHTaMH, a TaKKe aKTHUBUPOBAHHBIM
yraéM. Anmapar yaille BCEero MCHOJB3YIOT ISl MOJIYUYEHHUS U JEMOHCTpAIMi CBOMCTB XJ0Opa,
cepoBoaopona. [Ipudop 1ist IeMOHCTpalMK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEaKIHi OT
pa3IuYHbIX (PAaKTOPOB MCIOJIB3YIOT MIPU U3yUEHUU TeMbl «CKOPOCTh XUMUYECKOM peaklum» 1
TEIIoBOro 3¢ ¢dekra xumuiyeckux peakuuit. [Ipubop 1a€T BO3IMOXKHOCTH SKCIEPUMEHTATBHO



MCCIIeIOBAaTh BIMSHUE HA CKOPOCTh XUMHUYECKHX PEAKIUi CIeTYIOMHUX (HAKTOPOB: MPHPOIBI
pearupyromumx BemecTB, KOHIICHTPALUU PearupyoX BEIIeCTB, IO TPaHULIBI pa3aesa
a3 B TreTepOreHHBIX CHCTEMax (HMOBEPXHOCTH COIPHUKOCHOBEHUSI MEXIY pearupyrouuMu
BEIIECTBAMH ), TEMIIEPATYPBI, KaTaTu3aTopa, HHrHOUTOpa.

[Munerka-n03aTop — MPHUCHOCOOJICHHE, UCIONB3yeMOe B JabopaTopuy Al OTMEPUBAHHMS
orpenenéHHOro 00béMa KUAKOCTH. [IMIEeTKN BBITYyCKAIOTCS NMEPEMEHHOTO M TOCTOSIHHOTO
00béMa. B koMIuIeKkTeI 000pyHOBaHUS I METUIIMHCKUX KIACCOB BXOJAT YAOOHBIC MUIIETKU-
J103aTOpPbl OHOKAHAJIBHBIC, TO3BOJISIIOIIME HACTPOUTh HEOOXOMUMBIN 00BEM OTOMpaeMoii
KHUKOCTH B TPEX Pa3IMYHBIX TUAra30HaX.

bans koMOMHMpOBaHHAs TpeHAa3HAYCHA IS HAarpeBa CTEKJIIHHBIX U (ap(hOpOBBIX COCYJIOB,
Koraa TpeOyeTcsi co3aTh BOKPYT HarpeBaeMoro cocysia paBHOMEPHOE TeMIepaTypHOe MoJe,
n30eKaTh MCIOJIB30BAHUS OTKPBITOTO IUIAMEHH W PACKAIEHHOW SJICKTPUYECKON CIUpAIH.
Kopnyc komOuHHMpoBaHHOH OaHm ciaeman U3 amoMuHHS. JKHIKOCTHAas — 4YacThb
KOMOMHHPOBAaHHOW OaHM 3aKpbIBAE€TCS KOJIbLIAMU PA3JIMYHOrO THAMETPA.

[Mpubop anst momydeHus ra3oB MCIOIB3YETCS UIS TOJyYeHUsT HeOOIBIINX KOJIMYECTB T'a30B:
BOJIOPO/Ia, KHCIOPOo/a (M3 IMEPOKCH A BOIOPOA), YIIEKUCIIOrO Ta3a.

Pabouas nporpamma o xumuu st 8—9 KIaccoB € UCIIOJIb30BAHUEM 00OpYIOBaHUS LIEHTPa
«Touka pocta» Ha 06a3e wnentpa «Touka pocTa» obecrneunBaeTcss peanu3anus
00pa3oBaTeNIbHBIX MPOTPaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOM HaIpaBJIE€HHOCTEH,
pa3paboTaHHbBIX B COOTBETCTBUU C TPEOOBAHUSAMH 3aKOHOATENLCTBA B chepe 00pa3oBaHUs U
¢ yuétoM pexoMmeHanuii denepaabHOro onepaTopa yueOHOro npeaMeTa « XuMus».
O0pa3zoBarenbHas IporpamMma IMo3BoJisieT HHTEIPUPOBATh pealu3yeMble MOAXO0/Ibl, CTPYKTYpPY
U coepKaHME MpU opraHu3anuu oOydeHus XuMuu B 8—9 kjaccax, BHICTPOEHHOM Ha 0ase
11000T0 U3 JOCTYMHBIX YueOHO-MeToanYecknx KoMiuiekcos (YMK).

Hcnonws3zoBanne obopynoBanus «Touka pocra» mpu peanusaruu gaHHor OIl mozBomsier
CO3/aTh yCIJIOBUS:

-J1J1S1 PACHIMPEHUS COJIEP KaHUs IIKOJIbHOTO XUMUYECKOTO 00pa30BaHus;

-IJIs1 TIOBBILICHMS IIO3HABATEIbHON AaKTHUBHOCTH OOYYalOIIUMXCS B €CTECTBEHHOHAYYHOU
o0racTu;

JUIs pa3sBUTHUA JIMYHOCTH pebEHKa B mpolecce OOy4YeHHs XHMMHH, €ro CHnocoOHOCTeH,
(hopMUPOBaHUS U yIOBIETBOPEHHSI COLMAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTEH;

-JU71s1 pabOTHI ¢ OAAPEHHBIMH IIKOJIbHUKAMU, OPTaHU3AIMH UX Pa3BUTHA B PA3TUYHBIX 001aCTAX
00pa3oBaTeIbHON, TBOPUYECKOU e TETLHOCTH.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS
YUYEBHOT' O ITIPEJIMETA «XAMHAS» B OCHOBHOMH HIKOJIE

W3yueHne XMMUM B OCHOBHOH ILIKOJIE HAllpaBJeHO Ha NOCTM)KEHHE OOYYaIOIIMMUCS JUYHOCTHBIX,
MeTarnpeIMeTHBIX U MIPEIMETHBIX Pe3yJIbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa.

JINYHOCTHBIE pe3yJabTaThl

JIn4HOCTHBIE Pe3ybTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 00111€ro 00pa30BaHus JOCTUTAIOTCS B XOJI€
00yueHNsI XUMUH B €IMHCTBE yueOHOW U BOCIIUTATENLHOH AesaTenbHOCTH OpraHu3aiii B COOTBETCTBUU
C TPaJAHLMOHHBIMH POCCHUICKUMH COLMOKYJIBTYPHBIMH W yXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATBIME B OOINECTBE NpaBWIAMH W HOPMaMH IIOBEJCHUS, M CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAaHMS, CAMOPA3BUTHS U COLUAIU3ALMH O0YYarOIINXCS .

JIMYHOCTHBIE PE3YJILTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IIaTpHOTHYECKOI0 BOCTIMTAHUSA

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY HACIEIHIO,
[IOHUMAaHUS 3HAUYEHHS XU- MUYECKON HayKHU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJETh
JOCTOBEpHON MH(OpMaImeil 0 mepeoBhIX JOCTHXECHUSIX U OTKPBITUSX MHPOBOM M OTEYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHO- CTU B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa U OOIIECTBA;

I'paxnanckoro BocuTaHus

MPEACTABIICHUS O COLMAIBHBIX HOPMax W IPAaBWIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUJIEKTUBE,
TOTOBHOCTH K Pa3sHOOOPa3HOM COBMECTHOW JEATENHHOCTH HPU  BBIIOJIHEHUH  y4YeOHBIX,
MO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XMMHUYECKHX JKCIEPUMEHTOB, CO3JaHUH Y4YeOHBIX MPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOLIM B Ipolecce ATOH y4eOHOH AesTeNbHOCTH;
TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE U NOCTYIIKM CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI IOCTYTIKOB;

IleHHOCTH HAY4YHOTO MO3HAHMS

MHPOBO33PEHUYECKHX INPEICTaBICHUA O BEIIECTBE W XHUMHYECKOM peaKIUH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BU TUS HAyKH U COCTaBIIOIIMX OCHOBY JUIsl MOHUMAHHS CYIIHOCTH
Hay4YHOM KapTHHBI MHpa; NPEICTaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS INPHUPOIbI,
B3aUMOCBS3SX YEJIOBEKA C IPUPOJHON CPENOK, O PO XMMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH ;
[M03HABATEIHHBIX MOTHBOB, HAMPABJICHHBIX HA MTOJTyYeHNE HOBBIX 3HAHWH 110 XUMUH, HEOOXOAUMBIX IS
00BbsICHeHN ST HAOII0JAEMBIX TPOLIECCOB U SIBIICHUIA;

[M03HAaBaTeNbHONH M MH()OPMALMOHHON KYJIBTYpPHI, B TOM YHCJIE€ HaBBIKOB CaAMOCTOSITENIFHOW PadOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypod, JJOCTYNHBIMH TEXHUYECKUMH CPEICTBAMHU
WHQOPMAITHOHHBIX TEXHOJIOTHIA;

uHTEepeca K OOyYeHHI0O W MO3HAHWIO, JI0003HATENBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMIO, UCCIIENOBATEILCKOM ESATENFHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU U
YpOBHS 00y4YeHHUS B JabHEHIIIEM;

DopMHUPOBaAHUS KYJIBTYPBI 3[0POBbSI

OCO3HaHMs ILEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3IIOPOBBI 00pa3 KU3HH, OCO3HAHUS MOCICACTBUN M HEMPHUATHS BPEIHBIX NPUBBIYCK (YIOTPEOICHUS
AJIKOTOJISl, HApKOTUKOB, KYpEHHUs), HEOOXOOUMOCTH COOJIONEHHs IpaBHi O€30MacHOCTH IpH
oOpalleHNH ¢ XMMHYECKUMH BELICCTBAMH B OBITY M PealbHON )KU3HHU;

TpyIoBOro BOCIIUTaHUS

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO TIIOJIE3HOH, Y4YeOHO-HCCIIEAOBATEIbCKOM,
TBOPYECKOM 1 APYTUX BUAAX IESTEIBHOCTH; HHTEpEca K NPaKTHUECKOMY U3YUIeHHUIO podeccuii u Tpyna
Pa3JIngHOrO poja, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS] IPEIMETHBIX 3HAHUN 110 XUMUHU, OCO3HAHHOTO
BbI0Opa MHAMBUIYAIBHONW TPAEKTOPHHU IIPOAOIDKEHUS 00pa30BaHUs C YIETOM JIMUHOCTHBIX HHTEPECOB
1 crIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;

OKOJIOTHYECKOTO BOCITUTAHUS

9KOJIOTHUYECKH 11€7IeCO00pa3HOr0 OTHOILCHHUS K MPHUPOAE KaK UCTOYHUKY KM3HM Ha 3emJie, OCHOBeE e
CYIIIECTBOBaHUS, MOHNUMAHUS HMEHHOCTH 3/I0POBOTO M 0e30macHOro obpasa >KW3HH, OTBETCTBEHHOTO
OTHOLICHUSI K COOCTBEHHOMY (HM3MYECKOMY M TCHXMYECKOMY 3I0pPOBBIO, OCO3HAHUS IIEHHOCTH
COOJIIOZICHUsT TIpaBMJl OE30IIaCHOTO IOBEJICHUS U paboTe C BELIECTBaMH, a TAKKE B CUTyalUsAX,
YTPOKAIOIIMX 340POBBIO U )KU3HHM JIOEH;



CIIOCOOHOCTH IPUMEHSITH 3HAHHS, TTOJTyIacMbIe TIPHU N3YUCHUN XUMUH, [T PEIICHHS 3a/1a4, CBI3aHHbIX
C OKpYXXawlled NPUPOTHON Cpenoi, MOBBILEHUS YPOBHS HKOJOTHUYECKOM KYJbTYpPbl,0CO3HAHUA
JI00aIbHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIEM U Iy-Tei UX PEIIEHUS TOCPEICTBOM METOI0B XUMHUU;
SKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI pYKOBOACTBOBATHCSI UM B IO3HABATEIIbHOM, KOMMYHUKATUBHOU U
COLMAJIbHOM NPaKTHUKE.

MeTtanpeaMeTHbIe Pe3yabTaThI

B cocraBe meTanpeaMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HAYUMBIE 11 (POPMHUPOBAHHUS MUPOBO33PEHHS
oOnIeHayYHbIe TIOHATHUS (3aKOH, TEOPHsI, IPUHIINIL, THUIIOTE3a, PakT, cucremMa, mpolece, SKCIEPUMEHT H
Ip.), KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEeIMETax M MO3BOJISIOT Ha OCHOBE
3HAaHWH M3 3TUX MPeIMeTOB (HOPMHUPOBATH NpEACTaBICHHE O LEJIOCTHON Hay4HOW KapTHHE MHpa,
yHHUBEpCalbHbIe yueOHbIe NeHCTBHS (TI03HaBaTeNbHBIE, KOMMYHHKAaTHBHBIE, PETYISTHBHEIE), KOTOpPHIE
o0ecrieunBaiOT GOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATENILHOMY TUIAHUPOBAHHUIO U OCYILECTBIICHHIO
y4eOHOM NeATeTLHOCTH.

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHMS 00pa30BaTENbHOM MPOrpaMMbl 10 XUMHH OTPaKAIOT
OBJIaZICHNE YHUBEPCAJIHHBIMHU TI03HABATEIHHBIMH JIEHCTBUSIMH, B TOM YHCIIE:

ba3oBbIMU TOrHYeCKUMH JEUCTBUAMU

YMEHHEM HCTIOIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHNSI IPU OCBOCHWH 3HAHUI: pACKPBIBATH CMBICI
XUMHYECKUX MTOHATUH (BBIACTATH HX XapaKTepHbIC IPU3HAKH, YCTAaHABINBATH B3aUMOCBSI3b C IPYTUMH
MOHATUSIMU), UCIIONB30BATh TOHATHS NJs1 OOBACHEHHS OTHENbHBIX (DaKTOB U SIBICHMIL; BBHIOMPAThH
OCHOBaHHMS W KPUTEPUH U1 KIacCHU(DUKAIMK XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIHi;
yCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY OOBEKTAMH W3YyYEHHS; CTPOUTH JIOTUYECKHUE
paccyxnaeHus (MHAYKTUBHEIE, e TyKTUBHBIE, 10 aHAJIOTHH); JIeTaTh BEIBOJIBI M 3aKIFOUEHHS;

YMEHHEM NPUMEHATh B TpoIlecce MO3HAHUS CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B
XUMHH, TPeoOpa3oBHIBATh IMUPOKO MPHMEHSEMblE B XHMHH MOJENbHBIE TPEACTaBICHUI —
XMUMUYECKUI 3HaK (CHMBOJI 3JIeMEHTa), XUMHUecKast JOpMyIia U ypaBHEHHE XUMUUECKOW peaKuu —
IIPH PEIIeHNH y4eOHO-TT03HABATEIBHBIX 32/1a9; C YIETOM 3THX MOAEIHHBIX MPEICTABICHINA BHISIBIISTH H
XapakTepH30BaTh CYLIECTBCHHBIC TNPH3HAKA H3Y4aeMbIX OOBEKTOB — XWUMHYECKHX BEIIECTB U
XUMHYECKUX PEaKIInif;

ba3oBbIMU HcCIE0BATENBCKUMY JEHCTBUAMHU

YMEHHEM HCIIOJIb30BaTh ITOCTABJIEHHBIE BOMPOCH B KadeCTBE WHCTPYMEHTA IO3HAHMS, a TaKXKe B
KayecTBE OCHOBHI Uil (DOPMHUPOBAHUS THUIIOTE3bl IO TNPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CY>KJICHUH;

MIPHOOPETEHHE OTIBITA IO TUTAHUPOBAHHUIO, OPTAaHU3AIMH U TIPOBEICHUIO YUSHHYECKUX YKCIIEPUMEHTOB:
yMeHHe HaOmofaTh 3a XO- JOM IpoLiecca, CaMOCTOSTEIHHO IPOTHO3UPOBATH €ro pe3yibTar,
¢dopmynupoBaTh 0000IIEHHS W BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS,
COCTaBIATh OTYET O TPOJCIIaHHOM paboTe;

Pab6oroii ¢ napopmarment

YMEHHUEM BBIOMPATH, aHATM3UPOBATh M MHTEPIPETHPOBATh UH- (DOPMAIMIO Pa3IMYHBIX BHIOB U (opm
MIPEJICTaBJICHUS, [TOyYaeMYI0 U3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUIECKOTO
coJiep KaHHs, CIIPaBOYHbIe TOCOOUsI, pecypchl HTepHeTa);

YMEHHEM TPUMEHATh pPa3lUdHble METOABl M 3allpOoChl NMPH IMO- MCKE W O0TOOpe WHPOpMAIHU H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX IUIS BBIMOJHEHUS Y4YeOHBIX W TO3HABATENBHBIX 3a/ad
OTIpeIeIEHHOTO THTIA, proOpeTeHne OTIBITA B obmactu WCTIOITb30BAHMS
HHPOPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJJeHUE KyJIbTYPOH aKTHBHOTO HCIIOJIb30BaHHS
Pa3IIYHBIX TIONCKOBBIX CHCTEM;

YMEHHEM HCIIONb30BATh U aHAIM3UPOBATh B Mpolecce YIeOHOH U HCCen0BaTeNbCKOM AeATEIbHOCTH
WHGOPMAITMIO O BIUSHUMA MPOMBIIUIEHHOCTH, CEIBCKOTO XO3AHCTBAa M TPAHCIOPTAa HAa COCTOSHHE
OKpPY>Karollel IIPUPOJHOM CPEbl;

YHuBepcaTbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSIMH

YMEHHEM 3aJ]aBaTh BOIPOCHI (B XOJ€ IUAllOTa W/WIIN JUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOU TEMBI,
(hopMyHpoOBaTH CBOM MPEIOKEHUS OTHOCUTENFHO BBHITIOTHEHHS MIPEI0KEHHOM 3a/1auH;
MIPUOOpPETEeHHE OMBbITa TIPE3CHTAIlMH PEe3yJbTaTOB BBITIOJHEHUS XHMHUYECKOTO JKCIEPUMEHTa
(;rabopaTopHOTO OTBITA, JTAOOPATOPHON pPabOTHI MO WCCICAOBAHHWIO CBOMCTB BEMIECTB, y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOHW CO CBEPCTHMKAMH II03HABATENIbHOM M HCCIIEI0BATEIbCKOM
JESITeNPHOCTH TIPH PElICHHH BO3HUKAIOMIMX TMPOOIeM Ha OCHOBE y4éTa OOIMX HWHTEPECOB H



COTJIaCOBAHMSI TTO3UIHH (00CYXKIACHMSI, 0OMEH MHCHUSIMH, «MO3TOBBIC IMMTYPMEI» U Jp.);
YHUBepCcanbHBIMU PETYIATHUBHBIMU JICHCTBUSIMU

YMEHHEM CaMOCTOSTEIILHO ONPEACHATh IEIM JCSITeIbHOCTH, IUIAHUPOBATh, OCYIICCTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JEATEILHOCTh, BRIOMPATh Hauboee
¢ deKTHBHbIE CHNOCOOBI pemieHUsT Yy4eOHBIX W TIO3HABATENBHBIX 337ad, KOPPEKTHPOBATH
NPEAJIOKEHHBIN aJITOPUTM IEUCTBUN NPU BBIIOJHEHUH 3alaHUN C y4ETOM MOJYUYEHUS HOBBIX 3HAHMI
00 u3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIHSIX;

YMEHHEM HCTIOb30BATh U aHATM3UPOBATH KOHTEKCTHI, IpeiiaraeéMble B YCIIOBUH 3aJaHUM.
I[IpenMeTHBIE Pe3yabTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOSHHIO O0S3aTENHHOTO COJEPKAHHS, YCTAaHOBJIEHHOTO
JTAHHOM MPUMEPHO# paboydeil MPOrpaMMO, BBIICISIOT: OCBOCHHBIC 00YYarOIIUMUCS HAYYHBIC 3HAHMUS,
YMEHHUSI W CIIOCOOBI ICHCTBHUH, crenuuIeckue sl TMPEAMET- HOW 00JacTH «XWUMUMD», BHIIBI
JICSATEILHOCTH TIO TOJIYYCHUIO HOBOTO 3HAHHMS, €r0 HHTEPIIPETALIUH, TPeoOPa30BaHUI0 H PUMECHEHUIO
B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAI[HSX.

[IpenMeTHBIE pe3yNbTaThl MPEJCTABIEHBI 10 TojJaM OOYYEeHHUS U OTPaXarT CHOPMHUPOBAHHOCTH Y
00yJaronmmxcs CAeIyoNuX YMEHUMN:

8 KUIACC
PaCKpLIBaTI) CMBICJI OCHOBHBIX XUMHWYECKHUX TTOHATHH: aToOM, MOJICKYJIa, XUMHUYECKHI QJICMCHT, ITPOCTOC
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAsI U MOJIEKYJIIpHAst Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MacCoBasl JIOJII XUMHUUYECKOTO 3JIEMEHTa, MOJIIPHBIN
00BEM, OKCH]I, KHCIIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPHUIIATENEHOCTb, CTENIEHb OKHCICHHS, X UMUIeCKast
peaxiusi, TerIoBoH A EKT peakIuu, KJIacCU(pUKAIHS peaKIuii, XUMUYecKast CBsI3b, PaCTBOP, MacCoBast
JIOJISl BEIIECTBA B PACTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHIA (CM . IT . 1) M MPUMEHSATH 3TU MOHSITUS
IIPY OTIFICAHUH BEIIECTB M UX MIPEBPAICHAN;
HCII0JIb30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBICHUS (POPMYJI BEIECTB U YPaBHEHUH XUMUYECKUX
peakiui;
OTIPE/ICTATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCJUHCHHSX; CTCICHb OKHUCICHUS
3JIEMEHTOB B OWHAPHBIX COCAMHEHHUSX; NPHHAMICKHOCTh BEIISCTB K ONPEACIEHHOMY KIaccy
COCIMHECHUH MO (hopMyJiaM; BHJl XUMHUYECKOHN CBsI3UM (KOBaJCHTHAs W HMOHHAS) B HEOPTaHUYCCKHX
COCIMHCHUAX
packpeIBaTh CMBICT mnepuoamdeckoro 3akoHa [I. M. MeHneneeBa: JeMOHCTpUPOBATh TOHMMAaHHUE
HepnoanquKoﬁ 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHHUS B HepHO}Z[PI'—IeCKOﬁ
CHUCTEME; 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOIIEKYJISIPHOTO
VUCHHS, 3aKOHa ABOTAJpo; OMHCHIBATh W XapaKTEPHU30BaTh TAOIUYHYIO (GOpMY NEpUOAMIECKON
CUCTEMBI XUMUYECKHX AJIEMEHTOB: pa3lINdaTh MMOHATHS «TIaBHAs NOArpyna (A-Tpyria)» U «Io0oYHast
noarpynna (b-rpynmna)», Mansie 1 00JbIINE TEPUOBI; COOTHOCHTh 0003HAUYEHHSI, KOTOPhIE UIMEIOTCS B
tabmune «llepuogmueckas cuctema xumudeckux siemeHtoB [I. V. MenneneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsiyl sjpa, 0OIee YUCIIO
3JIEKTPOHOB U pacrpeie]IieHne UX MO0 IEKTPOHHBIM CII0SIM);
KJIACCU(UIIMPOBATh XMMHYCCKHE AJIEMEHTHI; HEOPTaHUYECKHUE BEIIECTBA; XUMHUUCCKUE peakiuu (Io
YUCITY ¥ COCTaBY YUACTBYIONTUX B PEAKIIUU BEIIECTB, TI0 TEIIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMHCHIBATH) OOIIUE XHMMUYECKHE CBOWCTBA BEIIECTB PAa3JIUYHBIX KJIACCOB,
MTOATBEPIKasl OIMMCAHKE NMPHME- PAMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
peaKuuii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa; BO3MOYKHOCTH
MIPOTEKaHUS XUMHUYECKUX TPe- BPAIICHUH B Pa3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHTENBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIO
XUMHYECKOTO DJIEMEHTA 110 POPMYJIe COSMHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBO- TUTH
pacu€Thl IO YPaBHEHUIO XUMHUECKON peaKlni;
MIPUMEHSATh OCHOBHBIE OMNEpaIliil MBICIUTEIEHON NeATeNTbHOCTH — aHajW3 W CHUHTE3, CpPaBHEHWE,
00001IeHIE, CHCTEMATH3AITNIO, KJIACCU(MUKAIIIIO, BRISIBJICHHE IPUIHHHO-CIICICTBCHHBIX CBSI3CH — IS
M3YYEHHUsI CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIWi; eCTeCTBEHHO-HAYYHbIE METOJbI MMO3HAHHS —
HaOJIr0ICHHE, M3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICJICHHBIH);
CJIEZIOBATh MPaBHIIAM TIOJIH30BaHHSI XUMUYECKOH TIOCYI0H U IAOOPaTOPHEIM 000PYOBaHHEM, a TAKKE



IpaBwiaM OOpalIeHUs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMH IO BBIIOJHEHHIO
71a00paTOPHBIX XMMUYECKUX OTIBITOB I10 MOJYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOLOpOaa
U KHUCIIOpOJa), TMPHUTOTOBJIEHHUIO PACTBOPOB C OMpPEASIEHHOW MaccoBOMl Jojiell pacTBOPEHHOTO
BEIIECTBA; MJIAHUPOBATh U MPOBOJUTH XMMHUYECKHE SKCHEPHUMEHTHI MO PAaClO3HABAHHIO PAacTBOPOB
IesI04Yed ¥ KUCIOT ¢ MOMOIIBI0 HHAUKATOPOB (JIakMycC, (eHoI(TaTenH, METHIIOPAHX U Ip.).

9 KJIACC
PackpriBaTh CMBICTT OCHOBHBIX XMMUYECKHX MOHATHN: XMMHUYECKHI IIIEMEHT, aTOM, MOJEKYJia, HOH,
KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIO)XKHOE BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTS,
CTETIeHb OKHCIIEHUS, XUMHUYECKas PeaKilisi, XUMUIecKas CBA3b, TEIUIOBOW d(h(eKT peakiuu, MOoJb,
MOJIApHBIA O0BEM, PacTBOpP; SJICKTPOJIUTHI, HEIICKTPOJUTHI, JIIEKTPOJIUTUYCCKAS JIUCCOIMAINS,
peaxIy HOHHOTO 0OMeHa, 0OpaTUMBbIe M HeOOpaTHMbIe peaKkilii, OKHCIUTETFHO-BOCCTAHOBUTELHBIE
PeaKIuy, OKUCIUTENh, BOCCTAHOBUTEIh, OKUCIICHUE H BOCCTAHOBIICHHUE, AJIOTPOITHUS, aM()OTEPHOCTS,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, META/UIMYECKas), KPUCTAUIMUECKas PEméTKa, KOPpO3Hs
METAIIJIOB, CIUIABBI, CKOPOCTh XUMUYECKOH PeaKIuy, PeIeNIbHO nomycTiuMas kKoH nentpanus (I1J1K);
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHHA (CM. I.1) ¥ IPUMEHSITD 3TH MOHITHS
IIPY OTIMICAHUY BEIECTB M UX MPEBPAICHUN;
HCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTABJICHUS (POPMYJI BEILICCTB U YPABHEHUH XUMHUECKUX
PpeaKLuii;
OTIPE/ICTIATh BAJICHTHOCTh U CTEIIEHh OKUCIICHUS XUMHUYECKUX JIEMEHTOB B COCIUHEHHUAX PA3IMYHOTO
COCTaBa; MPHHAJICKHOCTh BEIIECTB K OMNpPEACNEHHOMY KIACCY COCIWHEHHH 10 (opmyiam; BHI
XUMHYECKOU CBs3M (KOBAJICHTHAS, NOHHAS, METAJUTMYCCKAs) B HEOPTaHMYECKUX COCIUHCHHUSX; 3apsi]l
MOHA [0 XUMHUYECKOH (hopMyIie; XapakTep Cpellbl B BOJHBIX PACTBOPaX HEOPTAaHMUYECKUX COETUHEHWH,
THUI KPUCTAIUINYECKOMN PEHIETKU KOHKPETHOT'O BEILECTBA;
PacKpbIBaTh CMBICH TepHoadeckoro 3akoHa J[. . MeHeneeBa n JeMOHCTPUPOBAThH €r0 TOHUMAaHHE:
OTIHCHIBATH U XapaKTEPH30BaTh TAOIMYHYIO (DOPMY MEPUOAMYECKON CUCTEMbI XHMUYCSCKUX JJIEMEHTOB!
pasnyaTh MOHATHS «TJIaBHas MoATpymma (A-rpynma)» u «obounas nmoarpynmna (b-pymnma)y, Maieie u
0OJIbIINE TEPUOJIBI, COOTHOCHTh O0O3HAYCHUS, KOTOPHIC MMEIOTCA B IMEPHOAMYECKOW TaOIuIe, ¢
YUCIIOBBIMH XapaKTEPHUCTHUKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij spa,
oOIee YUCIO 3IEKTPOHOB W PACHPEICIICHUE HMX IO JJIEKTPOHHBIM CJOSM); OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MCHEHUHU CBOMCTB 3JICMEHTOB M MX COCIMHEHHH B Mpejeaax MajblX IEPHOI0B U
[JIABHBIX TIOJTPYII C YYETOM CTPOSHHS UX aTOMOB;
KJIaCCU(PHUIIMPOBATh XMMHUYCCKHE DJIEMEHTHI; HCOPTaHUYECKUE BEIISCTBA; XMMUYECKHE peakiuu (110
YHUCITYy ¥ COCTaBY YYacTBYIOIIHNX B PEAKITUH BEIIECTB, IO TEIUIOBOMY dPQEKTY, 110 N3MEHEHUIO CTEIIEHEH
OKHUCIICHHUS] XUMHUECKUX JICMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOIIIE XUMHUYECKUE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIKIas OMUCAHNE TIPUME- PAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBY FOIIIUX
XUMHYECKUX PEaKIIHiA;
COCTaBIIAATh YPABHEHUS DJICKTPOJUTUICCKON AUCCOIUAITUH KUCIIOT, IIeJI0UeH U COJICH; TIOHbIC U
COKpaIIEHHBIE ypaBHEHUS peaKkiuii HOHHOTO 0OMeHa; YpaBHEHUS PEeaKIIUH, TOATBEPIKIAIOIIIX
CYIIIECTBOBAHUE TCHETUUYECKON CBS3H MEXK/y BEIIECTBAMH PA3IIUIHBIX KIIACCOB;
PacKpBIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTENFHBIX PEAKINH TIOCPECTBOM COCTABICHUS
3JIEKTPOHHOTO OalaHca 3TUX PEeaKIHii;
IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS; BO3MOYKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B Pa3JIMUHBIX YCIOBHSX;
BBIYHCIISITh OTHOCHTEIHHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTO
XUMHYECKOTO AJIEMEHTa 0 Oop- MyJie COSAMHEHUS; MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE;
MIPOBOANTD PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKITHM;
CJICZIOBATh TPaBUJIaM I0JIb30BaHUSI XUMHUUECKOMN TOCYI0H U JIaOOPaTOPHBIM 000PYJOBaHUEM, a TaKKE
IIpaBwJIaM OOpAIeHNs C BEIECTBAMH B COOTBETCTBHH C HHCTPYKIUSAMH TI0 BHITIOJTHEHUIO
71a00paTOPHBIX XUMHUECKUX OTBITOB IO TIOYYEHUIO M COOMPaHHIO ra3000pa3HBIX BEIIECTB (aMMHaKa
U YTJICKUCIIOTO Ta3a);
IIPOBOJWTE PEAKIINH, IIOATBEPIKIAIOIINE KAYECTBEHHBIN CO- CTaB Pa3IMYHBIX BEIECTB: PACIIO3HABATH
OTIBITHBIM Iy TEM XJIOpHII- OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cumkar-, cyabdar-,
THUIPOKCH/I-HOHBI, KATHOHBI aMMOHUS M HOHBI N3YYE€HHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE ONEpalliil MBICIUTEBHON NeATeIbHOCTH — aHajh3 W CHUHTE3, CpPaBHEHHE,



0000111eH1E, CUCTEMATU3aLMIO, BBISIBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€i — AJIs1 U3yUCHHUS CBOWCTB
BEIIECTB M XUMHYECKHX PpEaKIWi; eCTeCTBEHHO-HAy4YHbIE METOJAbl MO3HaHUs — HaOJIIoneHwue,
U3MEpeHne, MOJeTUPOBaHIE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).

HopMmbl ouieHOK 32 Bce BHAbI IPOBEPOYHbIX PadoT
«5» — YpOBEHb BBIMOTHEHHUS TPEOOBaHMI 3HAYMTEIHHO BBIIIE YIOBICTBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK, KaK 10 TeKyIlIeMy, TaK U 10 HpeblIylleMy Y4eOHOMY MaTepuaiy; He
6osiee 0OJHOTO HEeJlOUETA.
«4» — ypOBEHb BBHITIOJHCHHUS] TPEOOBAHMI BHINIEC YIOBIECTBOPUTEIBHOIO: Haauume 2—3
omnOOoK 1iu 4—6 He0UETOB MO TEKYyIIEeMy yueOHOMY MaTepHaiy; He 6ojee 2 omubok wium 4
HEJOYETOB MO MPONHIEHHOMY MaTepuaidy; HCIOIb30BaHUE HEpalMOHAJIBHBIX MPUEMOB
pelieHus yaeOHOM 3a1aum.
«3» — NOCTAaTOYHBII MUHUMAJIbHBIN YPOBEHb BBIMOJHEHUS TPEOOBAHUMU, MPEABSIBISEMBIX K
KOHKpeTHOU pabote: He Oonee 4—6 ommbok wim 10 HeZOYETOB MO TeKyleMy ydeOHOMY
Marepuainy; He 6osiee 3—5 ommOOK win He Oosiee 8 HEIOUETOB IO MPONICHHOMY YIeOHOMY
MaTepuay.
«2» — ypOBeHb BBINOJIHEHUS TPeOOBaHUN HIDKE YIOBIETBOPUTEIHLHOTO: HaIuuue o6osee 6
omuOoK niu 10 HEeJOUETOB MO TEKYIIeMy MaTepuaty; 6osee 5 omnOok win dosee 8
HEJI0YETOB IO MPOHIEHHOMY MaTepuaty.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA
8 KJIACC (68 uacos)

Pazoen 1. Paznen 1. OcHoBHbIE OHSITUSA XUMUH (52 uaca)

[Ipenmer xumuu. Tena u eewecmea. OchogHvie MemoObl NOIHAHUA: HAOAI0OeHUe,
usmepeHue, sxcnepumenm. PU3NUECKUE U XUMUYECKHE sIBJICHUsA. UUCThIE BENIECTBA U CMECH.
Crnioco0w1 pazaenenus cmeceid. ATom. Mosekyna. XUMHUYECKUH 3JI€MEHT. 3HAKU XUMHUYECKUX
3JIEMEHTOB.

IIpocTeie ¥ cioXHBIE BellecTBa. BaneHTHOCTb. 3axkon nocmosncmea cocmasa
sewecmsea. Xumudeckue Gopmynbl. Muaekcel. OTHOCHTENbHAS aTOMHAas U MOJEKYIspHas
Macchl. MaccoBasi 107151 XMMHYECKOTO 3JIEMEHTa B COCIMHEHHH. 3aKOH COXPAHEHHUS MacChl
BelecTB. XuMuyeckue ypaBHeHus. KoaddumueHntsl. YciaoBuss U mpU3HAKd TPOTEKAHUS
XUMHUYECKHUX peakuuid. Moiib — equHuIa KoIrM4ecTBa BeniecTsa. MoisipHas Macca.

Kucnopon — xumudeckuit snemMeHT U mpoctoe BemecTBo. Ozox. Cocmas 6030yxa.
duznueckue U XUMUYECKHE CBOMCTBa Kuciiopoaa. [lomyueHne W mpuMeHEHHE KHCIOPOJa.
Tennosotui appexm xumuueckux peaxyuti. [lonamue 06 3K30- U IHOOMEPMUUECKUX PEAKYUSX .
Bonopoa — XxuMu4eckuii 3JIEMEHT U TPOCTOE BeeCcTBO. PDU3NUECKUE U XUMHYECKHE CBOMCTBA
Bozopoza. Ilonydyenue Bogopoaa B taboparopui. Ilonyuenue 6000pooa 6 RPOMbIULIEHHOCTIU.
Ilpumenenue 6o0opooda. 3akon ABoraapo. MomspHsiii 00beM ra3oB. KauecTBeHHBIE peakinu
Ha Ta3000pa3Hble BemlecTBa (KUCIOpoa, Boxopoxd). OObEeMHBIE OTHONICHHS Ta30B TMpHU
XUMUYECKHUX PEAKLIUAX.

Booa 6 npupooe. Kpyzosopom 60061 6 npupode. Puzuyeckue u XumuyecKue ceoucmed
600vl. PactBOpBI. Pacmeopumocms ewjecms 6 6ode. KoHlleHTpalusi pacTBOpoB. Maccoas
JI0JIsl paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Oxcunpl. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea  OKCUOO8.
XUMHUYECKUE CBOWMCTBA OKCUAOB. [lonyuenue u npumenenue okcuodos. (OCHOBaHUS.
Knaccudukamus. Homenkinarypa. @usuueckue ceoticmea ochosanutl. Ilonyuenue ocnogamnuii.
XumHuueckue cBoiicTBa ocHoBaHWM. Peaxims neirpanuzanuu. Kucnorsl. Knaccudukarms.
Homenknarypa. @usuueckue ceoiicmeéa xuciom. Ilonyuenue u npumenenue Kuciom.
XUMUYECKUE CBOMCTBA KUCIOT. MHaukaTopbl. M3MeHEHME OKpAacKM HWHIMKATOPOB B
pasmmunbix cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea conell.
Ilonyuenue u npumenenue coneu. XMMUUECKHUE CBOMCTBA cojieil. ['eHeTHUecKast CBA3b MEXKIY



KJIaCCaMHU HEOPraHWYECKUX COeTUHEHUH. [Ipobrema 6e30nacno2o ucnonvb3o8anus eeujecms u
XUMUYECKUX pearyull 8 NO8CeOHeBHOU MHCU3Hu. TOoKcuyHble, 20piouue U B63pPbl8OONACHbIE
sewecmsa. buimosas xumuueckas 2pamomHocme.
Ilpaxmuueckan padoma Nel. IIpuembl Ge30macHON paboOTh ¢ 000PYyAOBaHUEM U
BeniectBamu. CTpoeHUe TIaMEeHH.
Ilpakmuueckaa padoma Ne 2.OuncTKa 3arpsiI3HEHHON TOBAPEHHOM COJIH.
Ilpakmuueckasn padoma Ne3. IlosydeHre KUCI0poOa U U3y4EHUE €TI0 CBOMCTB.
Ilpakmuueckaa padoma Ne4.IloydeHue BoJ10po/ia U U3YyYEHHUE €TO CBOMCTB.
Ilpakmuueckaa _padoma_NeS.IIpurotoBneHue pacTBOpPOB COJIEH C OIpenereHHON
MacCOBOM J0JIEl paCTBOPEHHOTO BEIIECTBA B paCTBOPE.
Ilpakmuueckaa _padoma _Ne6.PenieHrie 5SKCIEpUMEHTANbHBIX 337ad [0 TeMe:
«BaxxHenmme KJI1acChl HEOPraHMYECKUX COCTMHEHUI
Konmponsnaa paboma Ne Ino teme «IlepBoHavyanbHbie XUMHUUECKHE MTOHITH.
Konmponvnaa paboma Ne2 nio temam: «Kucnopon. Oxcunpl. I'openuer. «Boxopony.
«Bona. PacTtBopb»
Konmponvnaa padoma _Ne 3nio Tteme: «Baxuelme Kiacchl HEOPraHMYECKUX
COCIUHEHUI.
IlosiyrogoBasi KOHTpPOJIbHAsA padoTa

Paznen 2. Ilepuoguyeckuii 3aKkOH M MePUOAUYECKAs] CHCTEMA XHMHUYECKHX
ssaemenToB /I.U. MenpaeneeBa. Ctpoenue aroma. (9 uacoe)

Crpoenue aToma: siipo, SHEpreTHueckuil ypoenb. Cocmag s0pa amoma: npomonbl,
Heumponwvl. Mzomonuwl. Ilepuoguueckuii 3akon [[.M. Menneneesa. Ilepuoanueckas cucrema
xumudecknx snemeHToB .M. MenneneeBa. dusnveckuid CMBICT aTOMHOTO (TOPSAKOBOTO)
HOMEpAa XMMHMYECKOI'O0 3JIEMEHTa, HOMEpa TIPYNIbl U IEepUofa NEPUOAHYECKONW CUCTEMBI.
CTpoeHHMe DSHEPreTMYEeCKUX YpPOBHEM aroMoB TepBhIX 20 XUMHUYECKHUX DJIEMEHTOB
nepuoanueckoit cuctemsl .M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB aTOMOB
XUMHYECKHUX JIEMEHTOB M UX COCJUHEHHUI HAa OCHOBE IMOJOKEHUS B MEPUOIMYECKON CUCTEME
JI.11. Menneneea u ctpoeHus aroma. 3HaueHue [lepuonnyeckoro 3akona /[.11. Menneneesa.

IIpoMesKYyTOUHAS ATTECTALIMOHHAS PadoTa

Paspnen 3. Crpoenne BemecTs. XUMHYECKas CBA3b (7 4acos)

DNEeKTPOOTPULATEIBHOCTh aTOMOB XMMHUECKHX 3J1€MEHTOB. KOBaseHTHast XUMHYECKas
CBSI3b: HEMOJSApHAA U nosigpHas. [loHaTHe 0 BOJOPOIHOM CBS3M U €€ BIUSHUU Ha pU3NUYECKUe
CBOIMCTBa BELIECTB Ha IpuMepe BoAbl. MoHHadg cBa3b. Merammuyeckas CBA3b. THIbI
KPUCTAINTNYECKUX PEIIETOK (ATOMHAs, MOJIEKYJISIpHAsI, HOHHAS, MeTaJTMUecKas ). 3aBUCUMOCTh
(U3NYECKUX CBOMCTB BEUIECTB OT THIA KPHUCTAITNUECKOM PEILIECTKH.

Koumponvnaa _pavoma_Nedno temam: ««II3 u IIC WM. CrpoeHue aroma.
Xumnueckas cBsi3b. CTpOEHHE BELIECTBA»

COJEP)KAHUE YYEBHOTOIPE/IMETA
9 KJIACC (68 uacos)

Pazoen 1.Mnozooopasue xumuueckux peaxyuii (16 uacos)

Knaccuukanuss XuMUYIeCKUX peaKIvii, PeaKkIiy COSAMHCHNUS, PA3II0KECHUS,
3aMenieHus, OOMeHa.

OKHCIUTENTHFHO-BOCCTAHOBUTEIIbHBIE peakuu. OKUCIUTENh, BOCCTAHOBUTEb,
MPOLIECCHI OKUCTIEHUSI, BOCCTaHOBIEHUS. COCTaBICHUE YPaBHEHUI OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C MTOMOIIBIO METO/1a OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuii. C MOMOIIBI0 METOa JICKTPOHHOTO OasiaHca.

TerutoBbie 3(h(HEKTHI XUMHYECKUX PEAKIUN. DK30TEPMHUUECKHIE U IHIOTCPMUICCKUE PEAKIINH.



TepMoxuMuueckue ypaBHEHHS. PacdeTsl M0 TEPMOXUMUYECKUM YPAaBHEHUSIM.

CxopocTh XUMHUECKUX peakiuil. DakTopskl, BIUSIONINE HA CKOPOCTh XUMUYECKUX
peaknuii. [leppoHauanbHbIie MpeacTaBieHus o kataause. OOpaTumeie peakiuu. [lonsTue o
XUMUYECKOM PaBHOBECHH.

XUMHUYECKHE pPeaKMy UIYLIME B BOJAHBIX PACTBOpaX. DIJIEKTPOJIUTHI U
HeaneKTpoauThl. Monel. KaTnoHbl n aHHOHBL. ['uapaTHas Te€Opusi paCTBOPOB.
DIEeKTPOTUTHYECKAs JUCCOIMAIINS KUCIIOT, OCHOBaHUH, cojield. Criabbie 1 CUITbHBIE
37eKTpoSIuThl. CTENEeHb AUCCOIMAIUH.

Peakiiun noHHoro ooOMeHa. Y cI0BHS IPOTEKAHMS peaKIuii OOMEHa 10 KOHIIA.
XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUM B CBETE
MPEACTABICHUIN 00 2JICKTPOIUTHUYCCKON TUCCOIUANNA U OKUCITUTEIHHO —
BOCCTAHOBUTEJBbHBIX peakiusax. [lonsatue o ruaposnse conen.

Ilpakmuueckaa padoma Nel. VIzyuenue BIUSHUS yCIOBUN TPOBEACHUS XUMUYECKOU
peaKuuu Ha €€ CKOPOCTb.

Ilpakmuueckasn padoma 2.PeiiieHne 3KCiepUMEHTANIbHBIX 3a/1a4 o TeMe «CBOMCTBA
KHUCJIOT, OCHOBAHUH, COJIEN KAK 3JIEKTPOIUTOBY.

Konmponsnaa paboma Ne 1 o remam «Kinaccuduraiuss XUMHUYECKUX PEAKIUN» U
«DIEKTPOIIUTUYECKAS TUCCOLUALIUS.

Bxoonasa konmpoavnas paboma.

Pazoen 2.Muozooopazue sewecme (43 uaca)

Hewmerannsl. ['asorenst. [1osoxenne B nEpUOIUYECKON CUCTEME XUMUYECKHUX
2JIEMEHTOB, CTPOEHUE UX aTroMOB. HaxoxneHue B npupose.

Du3nYeCcKre U XMMUYECKHE CBOMCTBA rajoreHoB. [loyyenue u npumMeHeHne
rajoreHoB. Xiop. Puznueckre 1 XUMUYECKUe CBOMCTBA Xxjopa. [Ipumenenue xmnopa.
XnopoBoaopoa. ®usnueckue corctsa. [lomyuenue. ConsiHas KMCIIOTa U €€ COJH.
KauecTBenHas peakiusi Ha XJIOpUJ — MOHBIL. Pacmo3HaBaHue XJIOpUI0B, OPOMUIOB, HOTUIOB.

Kucnopon u cepa. [lonoxxenue B nepuoguveckoi CUCTEME XUMUYECKHUX AJIEMEHTOB,
cTpoeHue ux atoMoB. Cepa. Ammorponus cepsl. usnueckne 1 XUMUYECKHE CBOWCTBA.
Haxoxnenne B mpupoze. [Ilpumenenne cepol. CepoBomopoa. CepoBoaopOoHAas KUCIOTA U €€
comu. KauecTBeHHas peakius Ha cynbua- nonsl. Oxcun cepsi (1V).

Cepnas kucinora. XUMUYECKHE CBOWCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHOM
cepHoii KucinoThl. KauecTBeHHas peakius Ha Cyab(ar- HOHbL. XUMUYECKHE PEAKIINY,
JeXallre B OCHOBE MOJIyYEHUSI CEPHOM KHCIIOTHI B MPOMBINIIIEHHOCTH. [I[puMeHnenne cepHoi
KHUCJIOTBI.

Aot u dhocdop. [TonoxxeHne B mepuoOgNIECKON CUCTEME XUMHUECKUX YJIEMEHTOB,
CTPOEHHUE MX aTOMOB. A30T, pU3HUECKUE U XUMUYECKHUE CBOUCTBA, ITOTyYCHHE U
npumeHenue. Kpyrosopot azora B npupoje. AMmuak. ®uzndeckue 1 XUMUYECKUE CBOMCTBA,
noJjiyueHue, npuMeHenue. Conu aMMoHUsA. A30THast KUCJIOTa U ee cBoicTBa. OKUCIUTENbHBIE
CBOMCTBA a30THOM KHUCIOTHI. [lomydueHne a30THOM KHUCIOTHI B JabopaTopuu. XUMHUYECKHE
peakuuy, Jiexalire B OCHOBE IIOJyUYEHUS! a30THON KUCIIOThI B IPOMBIILIEHHOCTH.
[Tpumenenne. Conmu. A30THBIC YI0OpEHHS.

dochop. Amnorponusi. Puznyeckue U XuMuueckne cpoiicta. Okcun pocdopa (V).
dochopHast KUCIIOTa, €€ COU U YAOOPEHHsI.

Yraepoa u kpeMmuuil. [losioxkeHne B nepuoguyecKor CUCTEME, CTPOEHHE aTOMOB.
Yraepoa. Amnorponusi. ®u3nyecKre U XUMUIECKHUE CBOWCTBA yriiepoaa. AncopOmus.
VYrapHslii ra3. YIJIEeKUCIBbIN Ia3. YTOIbHAsA KHCIOTa U €€ coinu. KadecTBeHHas peakuys Ha
kapOoHaT — nonsl. Kpyrosopor B npupone. Kpemuawnii. Oxcun kpemuus (1V). Kpemauesas
kuciorta u ee coiu. Crexio. LlemeHT.

Mertamnsl. [lonoxxenne B nepUOIUYECKON CUCTEME, CTPOEHHUE ATOMOB.
Mertanueckas cBsi3b. PU3NUECKUE CBOKMCTBA. PsiJT aKTHBHOCTH METAJIJIOB. CBOMCTBA
MeTaoB. O6mmue crocoos! nomyuyeHus. CriiaBbl METAJIOB.



[Ilenounbie MeTasuibl. [TonoxkeHre B MEPUOIUYECKON CUCTEME, CTPOCHHE aTOMOB.
dusnyeckue M xumuueckue cpoiictpa. [Ipumenenue. Haxoxnaenue B mpupoze.

[[lenouno3zemenbHble MeTaUIbL. [1010KeHNE B MEPUOIUUYECKON CUCTEME, CTPOCHHE
aToMoB. Dusnyeckue M xuMuudeckue cBoiictBa. IIpumenenue. HaxoxaeHue B mpupoe.
Marsuii 1 Kanbplui , UX BaKHeHIIe coequHeHus. JKecTKoCTh BOABI H CIIOCOOBI €€
YCTpaHEHHUSI.

Anmtomunuii. [Tonoxkenne B MepUOIUYECKON CUCTEME, CTPOSHHE aTOMOB. DU3nYecKue
1 XxuMHu4eckue cBoiicta. Ilpumenenue. Haxoxaenue B mpupoae. AMQOTEPHOCTh OKCHIA U
THJPOKCH]IA ATTFOMUHHS.

JKeneso. [lonoxkeHne B IEPUOAUYECKON CUCTEME, CTPOCHHE aTOMOB. Du3nyeckue u
xumuueckue cpoiicta. llpumenenue. HaxoxaeHnue B npupoje. BaxHeime coe fJuHeHUS
JKeJe3a: OKCHUbL, TUIpoKcH bl U conu skenesa (1) u xenesa (111). KauectBenHas peakuust Ha
HWOHBI.

Ilpakmuueckaa padoma 3. [lonyueHre COJSHON KUCIOTHI U U3YUYEHUE €€ CBOMCTB.

Ilpakmuueckan padoma 4. PemieHue sKCriepuMeHTaIbHBIX 3aj1a4 1o TeMe «Kuciaopon
U cepay.

Ilpakmuueckaa paboma 5. Ilonyuyenne aMMuaka U U3y4e€HHE €r0 CBOWCTB.

Ilpakmuueckasa padoma 6. Ilonyuenue okcuaa yriepoaa (1V) usyuenue ero cBOHUCTB.
PacnioznaBanue kapOOHATOB.

Ilpakmuueckasa padoma 7. Pemenne sKCriepuMEHTAIbHBIX 3a/1a4 10 TeMe «MeTasuibl
W X COCAUHCHUS.

Konmponawvnas paboma Ne 2 1io Teme «Hemetamibny.

Konumponvnaa paboma No 3 o reme «MeTab.

[losiyrogoBast KOHTpOJILHAS paboTa

[IpoMexyTouHas aTTecTallioOHHas padoTa

Pazoen 3. Kpamkuii 0030p sarxcueiiniux opzanuueckux eeujecme (9 uacoe).

[Ipeamer opranndeckoit xumun. Heopraunueckue 1 OpraHM4ecKue COeTMHEHMS.
VYrnepon — ocHoBa xu3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aToMa yriepojaa B
OpPTaHUYECKHUX COCTMHCHUSIX.

VYrnesonopoasl. [Ipenensusie yrieBogopoasl. Metan, staH, nponad. CTpyKTypHBIE
(hopMyJTbI YTIIEBOIOPOIOB. [ OMONTOTHYECKUH Psil TPEeIbHBIX YTIAEeBOA0POA0B. ['oMoorH.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MPEEIbHBIX YIIIEBOJAOPOAOB. Peakuuu ropeHue u
3amemenusi. Haxoxaenue B npupoje. [Ipumenenue.

HenpenenbHbie yriieBOgOpOAbl. DTUIICHOBBIN psiJl HEMPEACIbHBIX YIIIEBOIOPOIOB.
OtwineH. PU3NYecKre 1 XMMUYECKUE CBOMCTBA ATUJIEHA. Peakinss mpucoeauHeHus .
KauectBennsle peakuuu. Peakius noaumepuzannu. [lonmatunen. [Ipumenenue stuiieHa.
ALIETUIIEHOBBIN PsiJl HEMPEEIbHBIX YTIIEBOI0OPOA0B. AnleTuieH. CBOMCTBA alleTUIICHA.
IIpumenenue.

[TpousBogHBIE yTIIeBO10POI0B. KpaTkuii 0030p OpraHMYecKuX COSTMHEHUN:
OJTHOATOMHBIE CITUPTHI, MHOTOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIC dUPHI,
KHUPBI, YTIEBOIbI, aMUHOKUCIOTHI, 6eniku. Ponb 6enkoB B opranusme. [lonarue o
BBICOKOMOJIEKYJISIPHBIX BelecTBax. CTPyKTypa MOIUMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENIEHb NoIMMepu3anuu. [lonustunen, noaunponumies,
MOJIMBUHWIXJIOPHUI.

®dopMbl opraHu3anuy y9eOHBIX 3aHATUH: Y POK, TJabopaTtopHas padboTa.
OcHOBHbIC BU/bI Y4eOHON JAEATENbHOCTU: CIyIIAaHHE OOBSICHEHUH YUHTENs, CIylIaHHE U
aHaJM3 BBICTYIJICHUH CBOMX TOBapHIIEH, CAMOCTOSITeNIbHAs paboTa ¢ yueOHUKOM, padboTa C
HAy4YHO-TIONYJISIPHON JIMTEPATypOl, HanucaHue pedepaToB U TOKIAIOB, PEIICHUE TEKCTOBBIX
KOJINYECTBEHHBIX M KAYECTBEHHBIX 33]1a4, BHITIOJTHEHUE 3a/IaHUH 110 Pa3rPaHUIYCHUIO MIOHITHH,
cUCTeMaTH3aI¥sl y91eOHOTO MaTepuaa, HaOIICHNE 33 JJEMOHCTPAUSIMHE YIUTEISI, TPOCMOTP



y4eOHBIX (UIBMOB, aHAIU3 TpadUKOB, TAOIHI], CXeM, OOBsICHEHHE HAOJI0IaeMbIX SIBJICHUH,
M3YYCHHE YCTPOHCTBA MPUOOPOB IO MOJIEISIM M YepTekaM, aHaIu3 MPOOJIEMHBIX CUTYaIUH,
pelICHHe 3KCIEPUMEHTAIBHBIX 3a7a4, padoTa ¢ pPa3daTOYHBIM MaTEPHAJIOM, ITOCTAHOBKA
OTBITOB IS JIEMOHCTPAIIMH KJIAacCy, BBIMOJIHEHHWE (PPOHTANBHBIX 1a00paTOpHBIX padoT,
BBIMIOJIHCHHE PabOT MpakTHKyMa, IPOBEJICHHUE HCCIICAOBATEIBCKOTO JKCIEPUMEHTA
BBITTOJIHCHHE.

TEMATHYECKOE IINTAHUPOBAHUE

8 ki1ace
Ne Tema KouuvecTBo yacoBfcnonv3osanue
YPOK 0bopyoosanus
a «Touka pocma
Pa3znen 1. OCHOBHbIE NOHATHS XUMHH 52
1 [IpaBuna Th. Ilpenmer xumun. Xumus Kak 4acTb 1
ecTecTBO3HaHUs. BeniecTsa U uX CBOMCTBA.
2 MeTo/ibl TO3HAHUS B XUMUHU. 1
3 [Tpaktudeckast pabora Nel «Ilpuemsl 6e3omacHoi 1 Hudposas
paboTel Cc 00OpYJOBaHHMEM U BEILECTBAMHU. naboparopust
CTpoeHune iaMeHn» Hudposoii narunk
TEMIIEPATypPhI
CnupToBKa
Caeua.
4 Uwucteie BemecTBa u cMecu. CriocoObI paziene- 1
HHUsI CMeceit
5 [TpaBuna Th. [TpakTnueckas pabora Ne 2 1 [udposas
«O4ncTKa 3arpA3HEHHON MOBAPEHHOMN COJIH naboparopust
6 duznueckue U XUMHYECKUE SIBJIICHUS. 1
XUMHUYECKUE PEeaKIHH
7 ATOMBI, MOJIEKYJIbI, HOHBI. 1
8 BemectBa MONIEKyJISIpHOTO U HEMOJIE- 1
KYJISIPHOTO CTPOCHHUSI. Kpucramnuaeckue
PEIIETKH.
9 [Ipocteie ¥ ClOXHBIE  BELIECTBA. 1
XUMUYECKUI 3J1EMEHT. MeTasuibl U HEMETaJUIbL.
10 S3piIk  XumuW.  3HAKM ~ XUMHYECKHX 1
sneMeHToB. OTHOCUTENIbHAs AaTOMHAs Macca.
11 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. 1
12 Xumwnyeckue bopmyIIbL. OtHOcuTenbHas 1
MOJIEKyJIsipHass ~ Macca.  KayecTBeHHBI W
KOJIMUECTBEHHBIN COCTAB BEIIECTRA.
13 |MaccoBag J[0id XHUMHAYECKOIO DIIEMEHTA B 1
COEJIMHEHUH.
14 BaneHTHOCTh XUMHUYECKHUX AJIEMEHTOB. 1
OmnpenencHre  BaJCHTHOCTH  3JIEMEHTOB  TI0
dhopmysiaM OMHAPHBIX COCTMHCHHI.
15 |CocraBieHue XuMHUYecKHX (OpMya OMHAPHBIX 1
COCMHEHUM N0 BaJIEHTHOCTH.
16 |ATOMHO- MOJICKYJIIPHOE YYCHUE. 1




17 3aK0H COXpaHEHHUsI MAaCChI BEIIECTB 1 BECHI
TEXHOXHUMHUYECKHE
WJIH 3JIEKTPOHHBIC,
cBeYa; Kojiba
rutockotonHas 250
MJT; JIO3KKA IS
C)KHTaHHs BEIICCTB
18 XUMHUYECKUE YPAaBHEHUS 1
19 THUIIBI XUMUYECKUX pEaKIUI 1
20 O600menue mo Tteme «llepBoHAYANBHBIE 1
XUMHUYECKHE TTOHITH
21 [KoutpombHast pabora Ne 1 mo teme «llepBoHa- 1
YJaJIbHBIC XUMUYCCKHUEC ITOHSITHS
22 Kucnopon, ero obmas xapaKTepuUCTHKA. 1
[Monmydyenne xuciaopoga ©u ero QGuU3HIECKUE
CBOMCTBA
23 XHWMHUYECKUE CBOWCTBA M IPUMEHEHUE 1
kuciaopona. Oxcuabl. KpyroBopor kuciopona B
npupoJie
24 [IpaBuna Tb. Ilpaktuueckas pabora Ne 3 1
«IlonyyeHnne Kuciaopoga U H3Y4YEHHE €rO
CBOMCTBY»
25 O30H. Ajut0TpOnUs KUCIOPOJa 1
26 Bozayx u ero COCTaB. 3amura 1
aTMoc(epHOro BO3/IyXa OT 3arpsi3HEHUI
27 Bopopoxn, ero obmas XxapakTepuCTHKa U 1
HaxoxaeHue B npupoae. [lonydyenue Bomopoaa u
ero ¢usnueckue coicta. Mepbl 6e30macHOCTH
pu paboTe C BOJOPOIOM.
28 XuMH4YecKue CBOIICTBa BOJZIOpO/A. 1
[IpuMmeneHne Bogopoaa.
29 [IpaBuna Tb.Ilpaktuueckas pabora Ne 1
A«[lomyyeHnne BoAOpoJa M HM3YUYEHHE €0
CBOWCTB.»
30 [TonmyronoBast KOHTpoNbHas paboTa 1
31 Bopna. Metoas! onpenieneHust coctaBa Bobl 1
- aHaJM3 ¥ cCUHTE3. Bona B mpupoe u criocoOsr eé
OUYHUCTKU. Adpaliusi BOJBIL.
32 duznueckue W XUMUYECKHE CBOWMCTBA 1
BO/ibl. [IpuMeHeHne BOIbl
33 Bona - pactBoputens. PacTBopsl. 1
34 MaccoBas J10JisE pacTBOPEHHOTO BEIECTBA 1




35 IIpaBuna Th. Ilpaktuueckas pabora Ne 5 1 npubop s
«IIpurorosnenune pacTBOpOB coseit c OIBITOB  C
ONpeNeNEHHON MacCOBOM J0JIEH PaCTBOPEHHOTO IEKTPUYECKUM
BEILICCTBA TOKOM,

HUCTOYHHK
MOCTOSIHHOTO TOKa!
npoOUPKU — 2 IIT.
MPOHYMEPOBAHHEIE,
JY4YNHKA,
CIHPTOBKA;

poOKH — 2 miT,

MUHIIET

36 O6o0mmeHre W TMOBTOPEHUE 110 TeMam 1
«Kucnopon. Oxcunpl. 'openue». «Bomopom».

«Bopna. PacTBopbI».

37 Konrponsnas pabGora Ne2 mno Temam 1
«Kucnopon. Oxcuzasl. ['openue». «Bomopomny.

«Bopna. PacTBOpbI».

38 Moup — eauHHNA KOJWYECTBA BeliecTBa. Mo- 1
msipHast Macca.

39 |BblUMCIIEHHUS IO XUMHUYECKUM YPaBHEHHUSIM. 1

40 [Bakon ABoraapo. MossipHbIii 00bEM T'a30B. 1

41 (OTtHOCUTENBbHAs TUIOTHOCTH Ta3oB. OOBEMHBIC 1
OTHOILICHHUSI Ta30B MPU XUMUYECKUX PEaKLUIX

42 Oxcuapl: KnaccupuKaiys, HOMEHKIATypa,
CBOWCTBA, MTOJTy4YeHHE, IPUMECHEHNE
43 [umpokcuasl.  OcHOBaHUS:  KiaccuuKamus, 1 [udposast
HOMEHKJIATypa, OTy4YeHUe nabopatopus
[udporoii pH.
IITaTUB C
32KUMOM; TISITh
XUMHYECKHUX
crakaHoB (25
MIT);
IPOMBIBAJIKA

44 [ XuMH4ecKre CBOMCTBA OCHOBAHHM 1

45 |AmdboTepHBIE OKCUIBI U TUAPOKCHIBI

46 Kucnorer.  CocraB.  Knaccudukanms.

Howmenknarypa. Ilosyyenue kucior

47 XHUMHYECKUE CBOMCTBA KUCIIOT 1

48 Comu: COCTaB, Kiaccudukanus, 1
HOMEHKJIATypa, CIIOCOOBI MOJTyYSHHS.

49 CBoiicTBa coneit 1

50 I'eHeTnueckasi CBsSI3b MEXIYy OCHOBHBIMHU
KJIaCCaMU HEOPraHWYEeCKHX BEIIECTB.

51 [IpaBuna Thb. Ilpaktuueckas pabora Ne 6. 1

«PemieHue 3KCEPUMEHTANIBHBIX 3a]a4 10 TEME:
«Baxnelmme KJIacChl HEOPraHUYECKUX CO-

e IMHEHUIT




52 Kontponbnas padota Ne 3 o reme 1
«Baxknelime Ki1acchl HEOPraHUYECKUX CO-
e INHECHUI
Paspen 2. Ilepuogmyeckmii 3aKOH H 9
nepuoIuvecKast cucremMa XUMHYECKHX
siaemenToB .M.  MenaeaeeBa.CtpoeHue
aTroma.
53 Kiaccudukanus XuMHUIEeCKUX 2JIEMEHTOB 1
54 ITepuoanueckuii 3akox /.M. MenaeneeBa 1
55 [lepuoguueckas TabmuIa XUMHYECKUX 1
anemenToB J[.M. MeneneeBa
56 Crtpoenne atoma. CocTaB aTOMHBIX sIIEp. 1
H3oTonsl
o/ CTpoeHue JIeKTPOHHBIX 000JI0YEK AaTOMOB 2
58 3HayeHUEe  TMEPUOJUYECKOTO  3aKOHA. 1
Hayunsle noctwkenus . M. Menaeneesa
59 O6o6menne u nosropeHue tembl «I13 H 1
I1C INUM. Ctpoenue aTomay.
60 [IpoMexxyTouHas aTTecTallMOHHAs paboTa 1
Paznea 3. Ctpoenme BemiecTB. XHMHYECKAs 7
CBfI3b
61 [DAEKTPOOTPUIATEIHLHOCTD XUMUYECKHUX 1
PIIEMEHTOB
62 |[KoBasieHTHas CBS3b 1 Hudposas
nabopaTopus
Hudposoit
JATIUK
TEeMIEPaTypbl
IUIATUHOBBIM;
JATYUK
TEMIIEPATYPhI
TEpMONapHbIN
63 HonHas cBs3b 1 Ludposas
nabopaTtopust
Apxumen
Hudposoit
JTATIUK
TEeMIIEPATYPbI
IIATHHOBBIM;
TATIUK
TEMIIEPATYPhI
TEpMONapHbIN
64 BaneHTHOCTP W  CTENEHb OKHUCIICHUS. 1
[TpaBwuia onpeeeHns CTENCHEH OKUCIICHHS
65 OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIE 1
peakuuu
66 O0001ICHHE W CUCTEMATU3AIUS 3HAHHI 10 1
TemMaM  «XHUMHUYECKas  CBS3b. Crpoenue

BEIICcCTBA»




67 |KonrponpHas pabota mo temam Ne 4 «I13 u TIC 1
JIUM. Crtpoenune artoma. XuUMHUYECKas CBS3b.
CtpoeHue BeuiecTBa»
Bcero 68

TEMATHYECKOE IINTAHUPOBAHUE

9 kJaacce
Ne Tema KounuectBo yacoB [Mcnonvzosanue
YpOKa 0bopyoosanusn
«Touka pocmay
Pa3jnen 1. MHorooopasue XuMH4eCKUX peaKkiuid 16
1 OKUCIUTENHEHO- BOCCTAHOBUTEIBHBIE PEAKIIUH. 2
Peakuuu coelMHEHUs, Pa3JIoKEHUs, 3aMEIICHMUS,
0OMEeHa C TOUKH 3PEHUS OKUCIICHHUS U
BOCCTaHOBJICHHSI
2 BxonHasi KOHTpoOJbHas paboTa
3 TernnoBbie 3 PEKTH XUMUUECKUX PEAKIHA. DK30- U 1
PHAOTEPMHUUECKHUE PEAKIIUN
4 CkopocTh XMMHUECKOH peakiuu. IlepBoHavaibHble 1 Hudposas
MpeICTaBICHUsS O KaTaluse. naboparopust
Hudporoit
JTaTIUK
TEMIIepaTyphl
IIJIATUHOBBIN
5 [Ipaktudeckas padora Nel M3ydyenue BnusHus 1 Hudposas
YCJIOBUI IIPOBEJCHUS XUMUYECKOM peaKkuy Ha e naboparopus
CKOpPOCTH Hudporoit
JTaTIUK
TEMIIepaTyphl
TJIATUHOBBIN
6 OOpatumble U HeoOpaTUMble peakuuu. [TonsTre o 1 Hudposas
XUMHUYECKOM PaBHOBECUU naboparopust
Hudporoit
TaTINK
TEMIIepaTyphl
IIJIATUHOBBIN
7 CyurHoCTh MpoIecca AMEKTPOTUTUIECKON 1 Hudposas
JIUCCOIIMAIINU. naboparopust
[udposoit
JaTIUK
ANIEKTPOIPOBOJ
HOCTHU
8 Jlucconuanus KUCIOT, OCHOBaHMH, COJICH. 1
9 CnaOble u cuiIbHBIE HIEKTPOINTHL. CTEeneHb 1

MUCCOIUALIHH.




10 Peakiiun HOHHOTO OOMEHA M YCIIOBHSI X MPOTEKAHMUS. 1 [Tudposas
nabopaTtopus
Hudposoii
TaT4YnK
3JIEKTPOIPOBOJT
HOCTHU
11 XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPTraHUYECKUX COCTUHEHUN B CBETE
IPEJCTaBICHUH 00 3JIEKTPOIUTHUECKOM
nucconnanuu 1 OBP
12 [Muaponms coneit 1
13 1 [Tudposas
[IpakTuyeckas pabota 2. Pemenue na6opaTop1:1;1
PKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «CBoiicTBa Hﬁg)fqopfﬁﬂ
KHCJIOT, OCHOBaHHIA, COJIEH KaK JIEKTPOIUTOBY. SIEKTPOPOBOT
HOCTH
14 |KonrponbHas pabora Ne 1 mo temam 1
«Knaccuduxarms XuMU4ecKux peakuing u
«OIIEKTPOIUTHYECKAS TUCCOLIUALIHS.
Pa3nen 2. MHoroo6pasue BelecTn 43
15 [Tonoxxenue ranorenoB B IICXD u cTtpoeHue ux 1
atoMoB. CBoiicta. [lonyuenue. Ilpumenenune
TaJIOTCHOB
16 Xiop. CBOMCTBA M MPUMEHEHHUE XJIOPA. 1
17 X;1opoBOAOPOI:IOTYIEHHE M CBOMCTBA. 1
18  |ConsHasi KMCJIOTa U €€ COJIH. 1
19  [[Ipaktuueckas pabora 3. [TonydeHue CONTHOR 1 Hudposas
KHCJIOTHI 1 N3YYECHHUE €€ CBOWCTB. naboparopus
20  [Momoxenwue kuciopoaa u cepsl B [ICXD u ctpocHue 1
WX aTOMOB. AJIOTPOMHSI CEPBI
21  |CBoiicTBa M MPUMECHEHHE CEPBI 1
22 |CepoBomopoa. Cynbbust 1
23 Oxkcupn cepsrl (1V). CepHast KMCIIOTa M €€ COJIH. 1 Hudposas
naboparopust
Hudporoit
TaTYNK
3IIEKTPOIIPOBOJ
HOCTHU
24 |Okcun cepsl (VI). CepHast KHCIIOTa M €€ COJH 1
25  [paxtudeckas padota 4. Pemenue 1 udposas
PKCIIEPUMEHTANBHBIX 3aa4 1o Teme «Kucnopon u naboparopust
cepay [Mudposoit
TaTYAK
AIIEKTPOIIPOBOJ
HOCTHU
26  |PemieHHe pacuUCTHBIX 3a/1a4 1
27  [onoxenwue azora u Gocdopas [ICXD u ctpoeHne ux 1
aTOMOB. A30T: CBOWCTBA M MPUMEHEHHE
28 AMMmuak. @U3ndecKue U XUMUYECKHE CBOMCTBA, 1

[OJIyYeHUE, IPUMEHEHUE




29  [paxtuueckas padora 5.ITonyueHne amMmuaka u 1
M3Y4YEeHHE €ro CBOMCTB.

30  |Conu amMMOHHSI. 1

31  |Asornas kucnora. CtpoeHne MosiekyJbl. CBOWCTBA 1 Hudposas
[pa30aBIeHHON a30THON KUCIIOTBI naboparopust

Hudposoii
JTaT4YnK
3JEKTPONPOBOJL
HOCTH

32 CBoiicTBa KOHIEHTPUPOBAHHONW a30THOM KUCIIOTHI 1

33  |Conu a30THOM KHMCIIOTHI. A30THBIC y100pEHHS. 1

34  [onyromoBasi KOHTPOJIbHAs paboTa 1

35 | @octop. Amtorpomnusi. CBOMCTBA. 1

36  |Okcun dochopa (V). DochopHas kuciora, e COIH. 1
dochopHbIe YI00peHHS.

37  [lomoxenue yriaepoaa u kpemuusis [ICXD u 1
CTPOCHME UX aTOMOB.AJJIOTPONHS yIiIepo/ia

38 XHUMHYECKHE CBOMCTBA yriiepona. AncopOrusi. 1

39  |YrapHuslii ra3, cCBOMCTBa, (PU3NOJOTHUECKOE ACHCTBHE 1
Ha OPTaHH3M.

40  |Yruekuciblii ra3.YrojabHas KHCIOTa U €€ COJIH. 1
KpyroBopoT yriepoja B IpupoJe.

41  [[IpakTrueckas pabota 6. [TomyueHue okcraa 1 Hudporast
yriepoaa (V) uzydyenue ero cBoiicTB. PacrioznaBanue naboparopust
KapOOHATOB. RELEON

[{udposoit
JaTINK
3JIEKTPONPOBO/I
HOCTH

42 Kpemnwuii u ero coenunennsi. Ctekio. [lement 1

43 |06061enue mo reme «Hemeramisn 1

44 [KoutposbHas padota Ne 2 o teme «Hemerauibiy. 1

45 [Tono)xeHrne METaIOB B MEPUOIUIECKOM CHCTEME. 1
Mertaunueckas cBsi3b. PU3NYECKUE CBOKCTBA
MeTasuioB. CriaBbl METAJLIOB.

46 Haxosxxnenue B mpupoje. O0mue crocoos 1
MOJTyYCHUSI.

47 [ Xumudeckue CBOWCTBA METAJLJIOB. 1
DJIEKTPOXUMHUYECKUN Psifi HANPSHKEHU METAJIIIOB

48 L[{esiounble MeTaiuibl. HaxoxxieHue B mpupoze. 1
Puznyeckre 1 XUMHYECKUE CBOMCTBA.

49 OKCHIBI ¥ THIPOKCHUIBI IIEJTOYHBIX METAJIIOB. 1
[IpuMeHeHue

50 Illenouno-3eMebHEIC MeTauIbl. HaxoxaeHue B 1
npupone.Kanbiuii u ero coeaunenus. JKecTkocTh
BOJIBI M CITOCOOBI €€ YCTPAHCHHSI

51  |Anmromunmii.Haxoxnenue B npupoze. CBolicTa 1
QITIOMUHMUSL.

52 |AM(pOoTepHOCTh OKCH/IA U THAPOKCH]IA ATFOMUHHS. 1




53  [Keneso.Haxoxnenue B npupojie. CBoiCTBa XKeje3a. 1 Hudposas
naboparopust
[udposoit
JaTIUK
JTABJICHUS
54  |CoenuHeHus xenesa 1
55  [[Ipaktnueckas pabora 7 Pemienue 1 Hudposas
PKCIIEPUMEHTANBHBIX 3a71a4 10 TeMe « MeTaibl U uX naboparopust
COCITMTHEHUS» Hudposoii
TaTYHK
JTABJICHUS
56  KontposabHas pabora Ne 3 mo reme «MeTtamibh 1
57  [IpomexyTouHast aTTeCTallMOHHAs paboTra 1
Paznen 3. KpaTkuii 0030p BaskHelmux 9
OpPraHnYecKnX BelecTB
58 Opranuyeckasi XUMHSL. 1
59  [Yrueomoponsl. [IpenenbHble (HACHIIIEHHBIC) 1
YTJI€BOJJOPOIBL.
60  |HempenenbHbie (HEHACHIIICHHBIC) YIIICBOIOPOIBL. 1
61  [Ipou3sBojHbIe yrieBo0po0B. CIHPTHL 1
62  [KapGoHoBsie KHCAOTHL. CI0XHBIE 3QUPBI, JKUPBHIL. 1
63 'YTneBoabl. 1
64  |AMuHOKHCIOTHL. Benkw. 1
65  [Homumepsl 1
66 O6o0maromumii ypok mo teMe «BakHeiimme 1
OpPTaHHYECKHUE COCTUHCHHUSI
Bcero 68




