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IHosicHuTEIbHAA 3ANUCKA
PaGouas mporpamMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHHWsl COCTaBlI€HA Ha
OCHOBE TOJOXEHUH U TpeOOBaHHWH K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOU
MpOrpaMMbl, MpeACTaBICHHbIX B @DenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO O00IIero oOpa3oBaHUs, YTBEPXKIEHHOIO MpHKa3oM MUHHCTEpCTBA
oOpazoBanust U Hayku P® Ne 287 ot 31.05.2021, c¢ yuerom IlpumepHOii mporpamMmbl
Bocriutanust, OcHOBHOH oOpazoBatenbHOil mnporpamMmel MKOVY  «Kappoiickas OOILL»
OCHOBHOTO 00111eTO 00pa3oBaHmus,
B cootBercTBUU ¢ [lonmoxeHnem o paboueit mporpamme ydeOHOro mpeamera, kypca MKOY
«Kapmotickass OOILl» wu opueHTHpoOBaHa Ha peaqu3alilo B IEHTpe 00pa3OBaHUS
€CTECTBEHHOHAYYHON M TEXHOJIOTHMYECKOM HampaBlieHHOCTeN «Touka pocTay, CO3JaHHOrO Ha
6aze MKOY «Kapnotickass OOIL» ¢ 1ienpio pa3BuTHS y 00y4JaIOIIUXCS €CTeCTBEHHOHAYYHOM,
MaTeMaTU4ecKol, HH(POPMAIIMOHHON TI'PaMOTHOCTH, (OPMHPOBAHUS KPUTHUYECKOTO U
KpEaTUBHOTO  MBIIUICHUS, COBEPLUICHCTBOBAHMS  HABBIKOB  €CTECTBEHHOHAYYHOU W
TEXHOJIOIMYECKON HaNpaBIE€HHOCTH, a TaKXKe /I HNPAaKTHYeCKOM oOTpaboTKHM y4deOHOro
Marepuasa 1o yaeOHbIM npeametam «Dusnkay, « Xumus», «buomnorus, « TexHOIoTHs».
Ha 6a3e nentpa «Touka pocra» obecrneynBaeTcsi peanu3anusi 00pa30BaTeNbHBIX MPOTrPaMM
€CTEeCTBEHHOHAYYHOU U TEXHOJIOTUYECKOM HaMpaBIeHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBHH
c TpeOOBaHMAMH 3aKOHOAATENbCTBA B cepe oOpa3oBaHus U € yYETOM PEKOMEHIAINN
®denepanbHOro omneparopa ydeOHoro mpenmera «Xumus». OOpa3oBaTelbHas MHporpamma
MO3BOJIIET MHTETPUPOBATh pPEATU3yEMbIE 3E€Ch NMOAXOAbI, CTPYKTYpY M COAEpX aHHUE IPHU
OpraHu3anuu 00y4eHus XuMun B 8—9 kiaccax, BHICTPOEHHOM Ha 0aze J1r000ro U3 TOCTYITHBIX
yuebHo-MeToauueckux koMiuiekcos (YMK). Mcnonb3oBanue 060pyaoBaHusl LIEHTpa
«Touka pocta» O3BOJISIET CO3AATh YCIOBUS:
JUISL pacIIMPEHUsI COAEPKAHUS IIKOIBHOIO XUMUYECKOTO 00pa30BaHMUs;
JUISL TIOBBINICHUS TO3HABATENIbHON AaKTHUBHOCTH OOYyYalOIIUXCS B €CTECTBEHHOHAYYHOU
ob0nacTy;
JUISL pa3BUTHSL JIMYHOCTH peOeHKa B IMpolecce OOyueHUss XHMHH, €ro CIOCOOHOCTEH,
(hopMHUPOBAHHUS U YIOBJIECTBOPEHHSI COIIMATIBHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEIH;
1Tt paboTHhI C OAAPEHHBIMU IIKOTFHUKAMH, OPTaHU3AIMY UX PA3BUTHUS B PA3JIUYHBIX 0071aCTIX
00pa3oBaTebHON, TBOPUECKOU EATETLHOCTH.
[Tpumensisi 1mdpoBble 1adOpaTOpUM Ha YPOKAaX XUMHUH, ydalluecs CMOTYT BBIOJIHUTh
MHO>KECTBO JJAOOpAaTOPHBIX pabOT U SKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIKOJIBI.

KpaTkoe onucanue noaxoa0B K CTPYKTYPHPOBAHHIO MATEPHAJIOB
B oGpasoBarenbHoii nporpamme (OII) npencraBieHsl CleayOMINe pa3Ieibl:
1.Metozb! n3ydeHus: BEUIECTB U XUMUUECKUX SBJICHUH. DKCIEPUMEHTAIbHbIE OCHOBBI XUMHUHU.
2. llepBoHauanbHble XuMHU4eckue ToOHATHA. 3. PactBopel. 4.OCHOBHBIE  KJIACCHI
HEOpPraHUYECKUX coequHEeHUI. 5. Teopust 3JIEKTPOIMTUYECKON TUCccCOoManun. 6. XUMUYECKUE
peakuu. 7. XUMHUYECKHE JIEMEHTHI (CBOWCTBA METAJJIOB, HEMETAJUIOB U UX COCIMHEHU).
B ocHOBy BbleNneHUs] TaKUX pa3JesioB 3aJI0)KEH XUMUYECKUH SKCIEPUMEHT, TPaJAULMOHHAS
cucreMa u3ydeHust Xumunu. OCHOBHOM (OpMOI yueOHOM NesATeNbHOCTH ABISETCS XUMUYECKUN
9KCIIEPUMEHT, NMPOBOJUMBINA B BHJIE JTAOOPATOPHBIX, MPAKTUYECKUX PabOT U JEMOHCTpAIHil.
JIeMOHCTpallMOHHBIA 3KCIIEPUMEHT NPOBOJUTCS B TOM Cllydae, €CJIM OH OIAceH [l
BBIMIOJTHEHHS] yYallUMUCSA WM MMEIOIIMKCA NpuUOOp MPEeACTaBlIeH B E€IUHCTBEHHOM
9K3EMILIAPE.
Jlnst m3ydenust mpenMera « XuMus» Ha dTare OCHOBHOT'O 00Iero oopasoBaHusi oTBoautcs 136
gacoB: § kimacc - 68 wacoB; 9 kimacc —68 uacoB. [lanHas oOpa3oBaresibHas Mporpamma
o0ecreyrBaeT yCBOCHUE YYalIUMHCS BaKHEHIINX XMMHUUYECKHX 3aKOHOB, TEOPHUM U MOHSITHIA;
(dbopMHUpyeT NpeICTaBICHHUE O POJIM XUMUH B OKPY’KAIOIIIEM MUPE U )KU3HU ueioBeka. [Ipu aTom
OCHOBHO€ BHUMAaHUE yJEsAETCS CYIIHOCTH
XMMHUUYECKHUX PEaKIMi U METOJJaM UX OCYILECTBICHHUS.



OnHUM 13 OCHOBHBIX MPUHIIMIIOB MOCTPOECHUS TPOTPaMMBI SIBISETCS MPUHLUI JOCTYITHOCTH .
DKCNEepPUMEHTAJIbHBIE JAHHbBIE, TTOJIYYEHHBIE YYAIUMUCS MTPU BBIOJIHEHUN KOJIWYECTBEHHBIX
ONBITOB, MO3BOJISIFOT YUAILMMCS CAMOCTOATENBHO J€J1aTh BBIBO/IbI, BBISIBIISATH 3aKOHOMEPHOCTH.
[lonxonpl, 3a/105)KEHHBIE B COJEPKaHUE MPOrpaMMBbl Kypca, CO3al0T HEOOXOUMbIE YCIOBUS
JUISI CHCTEMHOTO YCBOCHHSI yJaIllUMHUCS OCHOB HAaYKH, A OOECTEeUeHUS Pa3BUBAIOLIETO U
BOCITUTHIBAIOIIETO BO3JEHCTBUS 00yUEHUS HAa TUYHOCTD YUaIerocs.

dopmupyemble 3HAHHUS JODKHBI CTaTh OCHOBOM CHUCTEMBI YOEKICHHH IIKOJIHHHKA,
LEHTPAIBbHBIM JIPOM €TI0 HAyYHOTO MUPOBO33PEHUS.

Onucanue MaTepuaIbHO-TEXHUYECKOil 0a3bl HeHTpa «Touka pocray,
HCIOJIb3YeMOro ISl peajn3anuu 00pa3oBaTebHbIX IPOrpaMM B paMKax
NMpenogaBaHuss XUMUH

Hudposas (komnbroTepHas) Jgadoparopusi (LJI), mporpamMmmHO-anmapaTHBI KOMIUICKC,
JATYUKOBAsI CUCTEMa — KOMILJIEKT y4eOHOTOo 000pyIOBaHUS, BKIFOYAIOIINN U3MEPUTETHHBIN
010K, nHTEp(eiic KOTOPOro MO3BOJIAET 00ECIeYNBATh CBA3b C IEPCOHATBHBIM KOMITBIOTEPOM,
¥ Ha0Op JAaTYUKOB, PETUCTPUPYIONTUX 3HAUCHUS PATMYHBIX (PU3NICCKUX BEITUIHH.

JaTyuk TemmepaTypbl IJIATHHOBBIM — MPOCTOW M HAAEKHBIA JATUMK, IPEIHA3HAUYEH IS
U3MEpPEHHs] TeMIEpaTypbl B BOJHBIX PAacTBOpax M B Tra3oBBIX cpenax. VIMeeT pazmuyHbIif
nuana3zoH uaMepeHuit ot —40 go +180 C. Texuudyeckue xapakTepUCTUKHA JaTYMKA YKa3aHbI B
MHCTPYKIIMU TO 3KCIUTyaTauud. JlaTymk TemrepaTypsl TepMONApHBIA MpeJHA3HAYEH [IJIS
n3Mmepenus temnepatyp a0 900 °C. Mcnonb3yercss IpH BBIMOJIHEHUU PadOT, CBSI3aHHBIX C
U3MEpPEHUEM TEMIIEpATyp IUIAMEHH, TUIaBJICHUS U Pa3JI0KEeHUs BEIECTB.

JlaTuMk onTHYECKOH TUIOTHOCTH (KOJIOPUMETP) — peIHA3HAYEH IS U3MEPEHHS ONTUYECKOM
IUIOTHOCTH OKpAIIEHHBIX pacTBOpoB. Mcronb3yercs mnpu wu3ydyeHUH TeM «PacTBopbiy,
«CKOpOCTh XUMHUECKHUX PEAKIIHIN, ONPEIeIEHUN KOHLIEHTPALUK OKPAIlIEeHHBIX HOHOB.
JaTuyuk pH npennasHadeH 11t U3MEPEHHs BOJOPOAHOTO TTokaszaTess (pH) BomHBIX pacTBOPOB
B PA3IMYHBIX HCCIEIOBAHUIX O0BEKTOB OKPYKAIOLIECH Cpebl.

JlaTuMK 3J€KTPONPOBOIHOCTH MPEJHA3HAYEH JIJIsl U3BMEPEHUS YIEIbHOM JIEKTPOINPOBOIHOCTH
KUJKOCTEH, B TOM YUCJIE U BOJHBIX PaCTBOPOB BellecTB. [Ipumensercs npu u3ydyeHun Teopun
ANEKTPOIIUTUYECKON TUCCOLMALINH, XaPAKTEPUCTUK BOJHBIX PACTBOPOB

JaT4uK XJIOPUA-MOHOB MCHOJIB3YETCS MJI KOJMYECTBEHHOI'O ONpPENENICHUs COACpKaHUA
HMOHOB XJIOpa B BOJIHBIX PacTBOpax, MOYBE, MPOAyKTaxX MUTaHUsA. K gaT4MKy MOIKIIOYaeTCs
noHoceneKTuBHbIN 31ekTpos (MCD) (pabouuit 35mekTpo), HOTEHIIUANI KOTOPOTO 3aBUCHUT OT
KOHLEHTPALMU OIpPEAeNsieMOro MOHAa, B JAHHOM Ciy4ae OT KOHIUEHTpauuu aHuoHoB Cl-.
[Morenuman WMCD omnpenensitoT OTHOCUTENBHO 3JEKTPOJA CpPaBHEHUs, KakK MPaBUIIO,
XJIOpCEPEOPSHOTO.

JJaT4uK HUTpaAT-UOHOB MpEAHA3HAYEH JUIsl KOJIMYECTBEHHOTO OMNpENEICHUsT HUTPATOB B
Pa3IUYHBIX 00BEKTaX OKPYXKAIOIIeH cpelbl: BOJE, OBOIIAX, (PYKTax, KOJIOACHBIX U3JEIHUIX U
T.J.

Muxkpockon nugpoBoi npeaHa3zHayeH 1 U3yuyeHus: (popMbl KpUCTAIIIOB M HAOIIOACHUS 32
pPOCTOM KPHUCTAJLIOB.

Amnmapar st mpoBenieHusT XuMudeckux peakuui (AIIXP) mpeaHazHaueH i1l MOTy4YeHUS U
JIEMOHCTpAIMK CBOMCTB TOKCHUYHBIX MapoOB M Ta30B . JTU BEIIECTBA MOIYYalOTCs B Kojbe-
peakTope, ¥ pu HarpeBaHuu (Wim 0e3 HarpeBaHus ) ra3000pa3HbIe BEIIECTBA IPOXOIAT Yepe3
MOTJIOTUTENbHBIE EMKOCTH (HACAJKH) C PACTBOPAMH PEAreHTOB, BCTYIAIOT C HUMU B PEAKIIHIO.
N30bITOK ra3a moriomaercs KUAKUMH U TBEPABIMU peareHTaMiu, a Takke aKTUBUPOBAHHBIM
yraéM. Anmnapart yalile BCEero MCHOJIb3YIOT JJIsl OJYYeHHsI U JIEMOHCTpAllMU CBOMCTB XJIOpa,
cepoBojoposa. [Ipubop 11t IeMOHCTpalMK 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEaKiuil OT
pa3nUYHBIX (DAKTOPOB UCIOIB3YIOT MPH U3y4YEHUH TeMbI «CKOPOCTh XUMUYECKOU PEaKIIUn» U
TeroBoro »¢dexra xumuueckux peakuuit. [Ipubop 1a€T BO3MOXKHOCTH SKCIEPUMEHTAIBHO
WCCJIECIOBATh BIHUSHHUE HA CKOPOCTh XUMUYECKUX PEAKIMHA CICAYIOMHX (AKTOPOB: MPUPOIBI



pearupyomux BEIEeCTB, KOHIEHTPALUN PEArupyOLINX BEIECTB, IUIOIIA 1 IPaHULb] pa3/ena
(a3 B reTeporeHHBIX CUCTEMax (TMIOBEPXHOCTHU CONPUKOCHOBEHMS MEXKAY pearupyroliMH
BEIIECTBAMH ), TEMIIEPATYPHI, KaTalu3aTOpa, HHrHOUTOpA.

[Munerka-go3atop — HPUCIIOCOOIEHHUE, MCIIONIB3yeMOe B J1a00OpaTOpUM A OTMEpPUBAHMS
orpenenéHHOro 00béMa >KUAKOCTU. [IMMeTKH BBIMYCKAIOTCS MEPEMEHHOTO M IMOCTOSHHOTO
o0Bpéma. B komMmiekThl 000py10BaHUS AJI1 MEAUIIMHCKUX KJIACCOB BXOAST YA0OHBIEC MTUIETKHU -
J103aTOpbl OHOKAHAJIbHBIC, MO3BOJISIOIIME HACTPOUTh HEOOXOMUMBIH 00BEM o0TOMpaemoit
KUJIKOCTHU B TPEX pa3IMYHbIX JUala30HaX.

bans koMOMHMpOBaHHAs MpeHa3HAuYeHa Ul HarpeBa CTEKJISIHHBIX U (appOpOBBIX COCYIOB,
Korja TpeOyeTcsl co34aTh BOKPYTI HarpeBaeMoro cocyzia paBHOMEpPHOE TeMIepaTypHOe MoJe,
n30€KaTh MCIOJIB30BAHUSA OTKPBITOTO IUIAMEHU U PACKAJEHHOW AIIEKTPUUYECKOW CIIHPAIIH.
Kopriyc  koMOuHupoBaHHOW OaHW caemaH w3 amoMuHHSA. JKHIKOCTHas  4acTh
KOMOWHUPOBaHHOM 0aHM 3aKpbIBAETCS KOJIBIIAMU PA3IUYHOTO TUAMETPA.

[IpuGop 11st mosyyeHus ra3oB UCHOJIB3YETCS AN MOIy4eHHs] HeOOIbIINX KOJINYECTB I'a30B:
BOJIOPOJ1a, KUCIIOpOJa (U3 NEPOKCUIa BOAOPOAA), YTIECKUCIIOrO ras3a.

Pabouyast mporpamMma 1mo XuMuu A1t 8—9 KIIacCOB C UCIIONB30BaHUEM 00OPYAOBaHUS LIEHTPA
«Touka poctay Ha 0a3e muentpa «Touka pocra» obecneunBaeTcs peanu3alus
00pa3oBaTeNIbHBIX MPOTpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HaNpaBlIeHHOCTEH,
pa3zpaboTaHHBIX B COOTBETCTBUU C TPeOOBAHUSIMU 3aKOHOAATEIHCTBA B chepe oOpazoBaHUs U
¢ yuéroM pekoMeHaanuii depepanbHOro oneparopa yueOHOro npeaMera « XUMHUS».
OObpa3oBarenpHas mporpaMma Mo3BOoJIIeT HHTETPUPOBATH Peallu3yeMble MOAXO0/IbI, CTPYKTYPY
U cojepKaHME MpU OpraHu3aluu oOydeHus XuMuM B 8—9 Kiaccax, BBICTPOGHHOM Ha 0asze
J000TO U3 TOCTYITHBIX Y4eOHO-METOAMYeCKUX KoMIuiekcoB (YMK).

HcnonwzoBanue obopymoBanus «Todka pocra» mpu peanusanuu ganaod OIl mo3Bosser
CO3aTh YCIOBUS:

-JIJ1s1 PaCLIMPEHNUs COJIEP KaHUs IIKOJIbHOTO XUMUYECKOTO 00pa30BaHus;

-7 TIOBBIIICHHSI TO3HABATENBHOM AaKTUBHOCTH OOYyYalOIUXCS B E€CTECTBEHHOHAYYHOM
ob0nacTy;

JUISL pa3BUTHsI JIMYHOCTH peOEHKa B Tmpolecce OOyYeHHs XUMHH, €ro CIOCOOHOCTE,
(hopMHUPOBAHHUS U YIOBJICTBOPEHHSI COIIMATHHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEI;

-117151 pabOoTHI ¢ 0JJapEHHBIMU HIKOJTFHUKAMU, OpPTraHU3aUU UX Pa3BUTHS B PA3TUYHBIX 001aCTAX
00pa3oBaTeIbHON, TBOPUECKOU AeATETLHOCTH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA
YYEBHOI'O ITPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

HSy‘IeHI/IC XHMHUHA B OCHOBHOH IIIKOJIC HalpaBJICHO Ha OOCTHUXCHUEC 06y‘-IaIOH_II/IMI/ICSI JIMYHOCTHBIX,
MCTAIPpCAMETHBIX U MIPCIMETHBIX PE3YyJIbTATOB OCBOCHUSA y‘-IC6HOFO npeameTa.

JInyHOCTHBIE Pe3yIbTATHI

JInuHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOI'O 00IIEr0 00pa30BaHMs TOCTUTAIOTCS B XO/I€
00ydJeHHs XMMHUH B €IMHCTBE YUeOHOM ¥ BOCIIUTATEILHOMN JesiTebHOCTH OpraHu3aliiii B COOTBETCTBHH
C TpaaulIMOHHBIMU pOCCHfICKPIMH COLMMOKYJBTYPHBIMU M OYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSAMU,
MPUHATHIMA B OOIIECTBE TNpaBWIAMA W HOPMaMH TIOBEACHHUS, W CIIOCOOCTBYIOT IIpolieccam
CaMOITIO3HAHHMS, CAMOPA3BUTHS M COLIMATM3AI[UKM 00YYaIOIIUXCS

JlmgHOCTHBIE PE3YIIBTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

[aTpuoTHYeCKOTO BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIIEHHS K OT€YeCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HaydHOMY HACIIEIHIO,
MMOHMMaHUS 3HAYCHUS XM- MHYCECKOW HAyKU B HU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIaJETh
JIOCTOBEpHOW WH(pOpMAIed O MePeqOBBIX JOCTIDKEHUSX W OTKPBITHSIX MHPOBOW M OTEUYECTBEHHOM
XUMHH, 3aHHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE MHUpa U OOIIECTBA;

I'paxkmaHcKkOro BOCIIUTAHUA

MIPEJICTABJICHUS. O COIUANILHBIX HOPMAax M MPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B KOJUICKTHUBE,
TOTOBHOCTH K pPa3sHOOOpa3HOW COBMECTHON JEATENbHOCTH TIPH  BBIOJHEHWH  Y4IeOHBIX,
[MO3HABATEIBHBIX 33/1a4, BBHITOJHCHUH XUMHYECKUX SKCIICPUMEHTOB, CO3JaHHU y4YEOHBIX MPOCKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAaHHMIO M B3aMMOIIOMOIIM B IPOIECCE 3TOM y4eOHOH AeATeIbHOCTH;
TOTOBHOCTH OIIEHHBATh CBOE IMOBEIECHHE U MOCTYNKH CBOMX TOBAPHINEH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIIE/ICTBUI MTOCTYIIKOB;

LleHHOCTH HayYHOTO TTO3HAHUS

MUPOBO33PEHUYECKUX IPEIACTABICHUA O BEIIECTBE M XUMHUYECKOH pEakUuu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO pa3BU THUS HAyKH H COCTaBISIONINX OCHOBY JUIsl TIOHUMAHHSA CYIIHOCTH
HAyYHOW KapTHHBI MHpa; IMPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBI,
B3aMIMOCBSI3SX YeJI0BeKa C MPUPOIHOHN CPeZo, O PO XMMHHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;
MO3HAaBATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IMOJIYUYCHNUE HOBBIX 3HAHU 110 XUMHH, HCO6XOILI/IMBIX JJIA
00BsCHEHNS HAOTIOaeMBIX TIPOIIECCOB U SIBJIICHUIA;

M03HaBaTEeNbHON U HMHOOPMAIIMOHHOW KYJLTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOATENLHON paboTHI C
Y49eOHBIMH TEKCTaMH, CIPAaBOYHON JIMUTEPATypOH, MOCTYMHBIMH TEXHHYECKUMHU CpPEICTBAMH
MH(POPMAITMOHHBIX TEXHOJIOTH;

nHTepeca K OOYYeHHI0O W TIO3HAHHWIO, JFO003HATENBFHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, MCCIICIOBATEILCKON JCSITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTU H
ypOBHS 00y4YeHHS B JalbHEHIIIEM;

dopMHUpOBaHHS KYJIBTYPHI 3I0POBbS

OCO3HaHHA NCHHOCTH XHU3HU, OTBCTCTBCHHOI'O OTHOIOCHUA K CBOEMY 3JI0POBbIO, YCTAHOBKMU Ha
3I0POBBIN 00pa3 KU3HK, OCO3HAHUS TOCICACTBUA U HEMPHUATUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS
QJIKOIr0JIsi, HAPKOTUKOB, KYypEHHUsS), HEOOXOIUMOCTH COOJIOACHHMS TNpaBUil O€30MaCHOCTH IPH
oOpallieHrH ¢ XUMUYEeCKHMH BEIIECTBaMU B OBITY U pealbHOM JKU3HU;

TpynoBoro BociuTaHus

KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TIOJE3HOW, y4eOHO-HUCCIIEN0BaTEIhCKOH,
TBOPYECKOW U IPYTHX BUAAX NCSITCILHOCTH; HHTEPECa K MPAKTHYSCKOMY U3yUEHHIO IPod)ecCcHii U Tpyia
Pa3IMYHOTO POJia, B TOM YHCJIE€ HA OCHOBE MPUMEHEHV IPEAMETHBIX 3HAHUIA 110 XUMHUH, OCO3HAHHOTO
BbI0Opa MHAVBHUIYAILHOW TPAEKTOPUH MPOAOILKEHUSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB
1 CTIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJIOTHYECKOT'O BOCITUTAHUS

9KOJIOTHYECKH IEIeCO00Pa3HOTO OTHOMIEHUS K MPUPOJe KaKk UCTOYHHKY JKM3HH Ha 3eMiie, OCHOBE €&
CYIIECTBOBaHUS, MOHUMaHUS LIEHHOCTH 370POBOTO M 0€301acHOr0o 00pasza KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS] K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAaHUS IEHHOCTH
coOJIrO/IeHUsT TpaBHJI OE30MAaCHOTO TOBEJCHUS NMPU PaboTe C BEIIECTBAMH, & TAKXKE B CUTYaIUsX,
YTPOKAIOMINX 370POBBIO M KU3HH JIFOACH;

CHOCOOHOCTH MPUMEHSITH 3HAHUS, TIOJTyYaeMble PU U3YICHUH XUMUH, JUIS PEIICHUS 3a71a4, CBSI3aHHBIX



C OKpYXXalllled NpPUPOJHOH CpenoH, MOBBILIEHUS YPOBHS 3KOJOTMYECKON KyJIbTYpPbl,0CO3HAHMS
I00aTBHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U Iy-Tel X PEeUICHHs TOCPEICTBOM METOJIOB XHUMUMU;
9KOJIOTHYECKOTO MBIIIUIEHH ], yMEHHUS PYKOBOICTBOBATHCS UM B TIO3HABATEIHLHON, KOMMYHHUKATUBHOU U
COIMAJIbHOM MpPaKTHUKE.

MertanpeameTHbIe pe3yJbTaThI

B cocraBe MCTaIlIpCAMETHBLIX PE3YJIbTATOB BBIACIIAIOT 3HAYMUMbBIC IJIA (1)OpMI/Ip0BaHI/I$I MHPOBO33PCHUA
oOIIeHayJHbIe TIOHATHS (3aKOH, TEOPHs, IPUHITUIL, TUIIOTE3a, (PaKT, CHCTEMA, ITPOLIECC, IKCIIEPUMEHT |
Jp.), KOTOpbIe HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETAX U MO3BOJISIOT HA OCHOBE
3HaHUU W3 ITHX MPEeaMETOB (GOPMHUPOBATh NPEACTABICHHE O MEJIOCTHONW HaydyHOW KapTWHE MHpa, U
YHUBEpCaIbHbIE yueOHbIC IecTBUS (TI03HABATENbHbIC, KOMMYHHKATHBHBIE, PETYISTHBHBIC), KOTOPHIC
obOecrnieuynBaroT (OPMUPOBAHHIE TOTOBHOCTH K CAMOCTOSATEIILHOMY TUIAHUPOBAHHUIO U OCYIIECTBICHHIO
y4eOHOH IeATEIbHOCTH.

MeranpenMeTHble pe3yNbTaThl OCBOCHWS 0O0pa30BaTeNFHOW MPOTPAaMMBI IO XWUMHH OTPaKaroT
OBJIAZICHUE YHUBEPCATbHBIMHU TI03HABATEIBHBIMH JICHCTBUSIMH, B TOM YHUCIIC:

ba3oBbIMU JIOrMUECKUMU TEHCTBUSMHA

YMEHHUEM HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS IPU OCBOCHUH 3HAHWUH: PACKPBIBATH CMBICI
XUMHYECKUX MTOHIATUHN (BBIACIATH UX XapaKTepHbIe MPU3HAKH, yCTAHABINBATH B3aUMOCBS3b C APYTUMHU
MOHATUSAMU), WCHOJIB30BATh MOHATUS JJIi OOBSICHEHUS OTICIbHBIX (PAKTOB U SBJICHUMN; BHIOUPATH
OCHOBaHHMA W KPUTEPUH I KiIacCH()HUKAIMA XUMHUYECKHX BEIIECTB M XUMHUYECKHUX DPEaKIINid;
yCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU M3YYEHUsI; CTPOUTH JOTMYECKUE
pacCcyXKacHus (I/IH)IYKTI/IBHBIC, JACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I); JI€JIaTh BBIBO/JAbI U 3aKJIFOUCHU A,

YMEHHEM MPUMEHSITHh B TPOIecCce TO3HAHUS CHMBOJIHMYECKHE (3HAKOBBIE) MOJIENHN, HUCIOJIb3YEMbIE B
XUMHH, HpeO6paSOBBIBaTB IMUPOKO MNPHUMCHIACMBIC B XUMHU MOJCJIBHBIC TMPCACTABICHUA —
XUMHYECKUI 3HAK (CHMBOJ DJIEMEHTA), XUMHUYecKas popMyia U ypaBHECHHE XUMHUUECKON peakinm —
npu pCIICHUN y‘-IGGHO-HOSHaBaTeHI)HI)IX 3ajgay, C y‘IéTOM 3THUX MOJCJIIbHBIX HpeI[CTaBJ'ICHI/Iﬁ BBISBIISATh U
XapaKTepH30BaTh CYIIECTBEHHbIE NPU3HAKA H3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIINN;

bazoBbIMU HccIe0BaTEIHCKUME IEHCTBUAMHE

YMCHUCM HCHOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAa4UCCTBEC HMHCTPYMCHTA IMO3HAHUA, a TAKXKE B
KadecTBe OCHOBBI Ui (POPMHUPOBAHMS THUIIOTE3Bl IO TPOBEPKE IMPABMIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUH;

MIPHOOPETEHNE OTIBITA N0 TUTAHUPOBAHHUIO, OPTAHU3AINH U TIPOBEICHUIO YICHHYECKUX IKCIIEPUMEHTOB:
yMeHHE HaOJromaTh 3a XO- JOM IMPOIeCcCca, CAMOCTOSTENBHO IPOrHO3HMPOBATH €ro Pe3yJbTar,
dhopmymrpoBaTh 000OMIECHNS W BBIBOJABI IO pe3yibTaTaM IPOBEAEHHOTO ONBITA, HCCIICIOBAHUS,
COCTaBILATH OTYET O MpOJENaHHOH pabdorTe;

PaboToii ¢ nahopmarieit

YMEHHEM BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh WH- (DOPMAIIMIO PA3IIMYHBIX BUIOB U (HhOpM
MIPEJICTABJICHUS, TOTyYaEeMYIO U3 Pa3HBIX NCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHIECKOTO
coJiep>KaHus, CIIpaBOYHbIE TOCOOUsI, pecypchbl MHTepHeTa);

YMEHHEM TPUMEHSTh pPa3MYHbIE METOJABl M 3alpoChl NPU TO- WMCKEe W 0TOOpe WHpOpMAINH |
COOTBETCTBYIOIINX IaHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHHUS Y4eOHBIX W TIO3HABaTENbHBIX 3a]ad
OIPENCIIEHHOTO TUIIA; npuoOpeTeHNE OIbITa B obmactu HCIIOJIb30 BAHUS
MH(POPMAITMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH, OBJAJICHIE KyJIbTYPO aKTHBHOTO HCIOJIB30BAHUS
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

YMEHHEM HCIIOJIb30BaTh M aHAIM3UPOBATH B MPOIlecce YIeOHOH M MCCIeOBATECKON AesITeThHOCTH
HHQOPMALIMIO O BIWSHHUM NPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SiCTBA M TPaHCIOPTa HA COCTOSHUE
OKpY’Karollel NpUPOJAHOU CPEbl;

yHI/IBepCHJ'H)HI)IMI/I KOMMYHUKAaTHUBHBIMU I[Gf/iCTBHHMH

YMEHHEM 3aJaBaTh BOIPOCH (B XOZe IWAlloTa W/MIN AUCKYCCHH) IO CYIIECTBY 00CYKIaeMOU TEMBI,
(hopMynupoBaTh CBOU NPEATI0KEHHUSI OTHOCHTEILHO BBIITOJHEHUS MPEIIOKEHHOH 3a/1auH;
MIPHOOpPETeHNE OIBITa TPE3CHTAIlMH PE3yJIbTaTOB BBITIOJHEHUS XUMHYECKOTO OKCIEPUMEHTa
(;maGopatopHoro orbiTa, JIAOOpaTOPHOM PabOTHI MO HMCCIEJOBAaHHIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTL B COBMECTHOHM CO CBEPCTHHUKaMH MO3HABAaTEIBHOH M HCCIIENOBATEIbCKOM
JEeSITENTPHOCTH TPH PEIICHHH BO3HUKAIOMIMX TNpOoOIeM Ha OCHOBE ydéTa OOIMX HHTEPECOB H
COTJIACOBaHMS TMO3MLMH (00CYkIeHNUS, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBD) U IIP.);



YHUBEpPCANBHBIMH PETYIATUBHBIMA JEHCTBHAMUA

YMEHUEM CAMOCTOSITENIBHO  ONIPENENATh LEIU JCATEIBHOCTH, IUIAHWPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTh, BHIOMpATh Hauboiee
¢ deKxTHBHBIE CcHOCOOBI pemieHHs Yy4eOHBIX W TIO3HABAaTEIbHBIX 337ad, KOPPEKTHPOBATH
NPEAJIOKECHHBIN aJITOPUTM IEHCTBUI NPU BBINOJHEHUH 3a1aHAN C Y4ETOM MOJYYEHUSI HOBBIX 3HAHMM
00 M3y4aeMbIX 00BEKTaX — BEILECTBAX U PEAKLIMSAX;

YMEHHUEM UCIOJIb30BATh U AHAIM3UPOBATH KOHTEKCTHI, IIPElaracMble B YCJIOBUU 33JaHUM.
IIpenmerHbIe pe3yJbTaThI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO OO0S3aTENILHOTO COJIEP>KAaHMS, YCTaHOBJIEHHOTO
JaHHOU pUMEpHOH pabouell MporpaMMoN, BBIAEISAIOT: OCBOCHHBIE 00Y4aIOLIMMUCS HayYHbIC 3HAHMUS,
YMEHHS M CHOCOOBI JCHCTBUHU, cHElU(pHUUCCKUE IS MPEeaMET- HOW o0mactu «XHUMUS», BHUJBI
JESTeJbHOCTH 10 MOJIY4YE€HHIO HOBOTO 3HAHUS, €0 HHTEPIPETALMH, IPEe0OPa30BaHUIO U IPUMECHEHHIO
B Pa3IIMYHBIX yYEOHBIX U HOBBIX CUTYAIIHSX.

IIpenmerHble pe3ysbTaThl MPENCTABICHBI IO rojaM OOydeHHs U OTpaxaroT cHOPMHPOBAHHOCTH Y
00yyJarommxcst cIeqyIouX YMeHUH!:

8 KJIACC
PackprIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHA: aTOM, MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, IPOCTOE
BEILECTBO, CII0KHOE BELIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBasi JOJII XMMHUYECKOT'O 3JIEMEHTA, MOJISIPHBII
00BEM, OKCH]I, KHCIIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPHUIIATENBHOCTb, CTENIEHh OKUCIEHHS, XUMUYECKast
peaxius, TerIoBoi 3 (eKT peakiun, Kiaccu(UKaIus peakiliii, XAMIUYECKas CBS3b, pACTBOP, MacCOBas
JIOJIS BEIIECTBA B PAaCTBOPE;
WLTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUUCCKUX MOHATUMN (CM . 1T . 1) ¥ IPUMEHSITh 3TU MOHATHUS
IpU OIMMUCaHUU BCUICCTB U UX HpCBpaIHeHHP'I;
HCTOJH30BaTh XUMHYECKYIO CUMBOIIMKY IS COCTaBJICHUS (POPMYJT BEIIECTB U YPABHEHUH XUMUIECKUAX
peaKLuii;
OTIPE/IETATh BAJIEHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COENWHEHHSAX; CTEIEeHb OKHUCICHUS
JJIEMCHTOB B 61/1Hapme COCAMHCHUAX, MNPUHAAJICIKHOCTh BCIICCTB K OHpeILCJ'IéHHOMy KJ1acCcy
COeQMHEHNH 1Mo (hopMyiaM; BHI XHMHYECKOH CBsA3M (KOBaJCHTHAsh W MOHHAs) B HEOPTaHHMYECKUX
COCIMHECHMUSIX
packphiBaTh CMbICH mepuojauueckoro 3akoHa J[. M. MeHneneeBa: JIeMOHCTpUPOBATh MOHUMaHUE
MEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX MOJIOKEHHS B MEPUOAUYECKOU
CHCTEME; 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOTO
yUeHUs, 3aKOHa ABOrajpo; OMHUCHIBATH M XapaKTEPH30BaTh TAOIMUHYH (OpMy NepHOIUYECKOM
CUCTEMbI XHUMUYIECKHX DJIEMEHTOB: pa3INuaTh MOHATHS «TIaBHAas MoArpynma (A-TpyImna)» U «1o0odHas
noarpynma (b-rpymma)», Mansie U 0OJbIIHE IEPUOIBI; COOTHOCHTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabimie «lleproamueckas cuctema xumudeckux demeHToB [I. M. MennmeneeBa» ¢ UYHCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX JJIEMEHTOB (COCTaB W 3apsil spa, 0OIee YUCIIO
3JIEKTPOHOB U PaCHpEAENICHHIE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIACCU(UIMPOBATh XMMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA; XMMHUYECKUE Peakiuu (1o
YHCITy M COCTaBY YYaCTBYIOUIMX B PEAKIIMHU BEIECTB, 1O TETNIOBOMY dPQEKTY);
XapaKTepu30BaTh (OMHCHIBATh) OOIMHME XMMHYECKHE CBOWCTBAa BEIISCTB pPAa3IMYHBIX KIACCOB,
IMOATBCPIXKAAasA OIMMCAaHUC MPUMC- paMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINUX XUMHYCCKUX
peaxuui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa; BO3MOXKHOCTHU
NPOTEKaHUsI XUMHUYECKUX Ipe- BPALLICHUH B pa3INYHbIX YCIOBUSX;
BBIUMCIISITH OTHOCHUTENBHYIO MOJEKYSIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIIO
XUMHYECKOTO AJIEMEHTa 110 JOPMYIIe COEMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE; IPOBO- IUTh
pacy€Thl O YpaBHEHUIO XUMUUECKOU PEaKIINH;
[IPUMEHATh OCHOBHBIE OIEPAallMU MBICIUTENBHON JESATEIIBHOCTH — aHaJIW3 U CUHTE3, CPaBHECHHUE,
00001IIeHN e, CHCTEMATH3AIIHIO, KIIACCH(DHUKAIINIO, BHISIBICHUE IPUIUHHO-CIICICTBEHHBIX CBS3EH — JUIs
H3Y4YEHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUM; €CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
HaOII0ICHNEe, U3MEPEHUE, MOJICITUPOBAHNE, SKCIICPUMEHT (PEabHBIA U MBICIICHHBIN);
CJIEZIOBATH IMPaBHJIaM MOJB30BAHMS XUMHUYECKOH MOCYI0H 1 1abopaTOpHBIM 000pYyIOBAaHHEM, a TaKKe
mpaBwjiaM OOpallleHus C BEIIeCTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH TIO BBITOJHCHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJMYYSHHIO0 B COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOaa
U KHUCJIOPOJa), NPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOW JOJed pPacTBOPEHHOTO
BEIICCTBA; IJIAHUPOBATh W MPOBOJHUTH XUMHUUECKHE SKCIEPHUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB
Ie04ei U KUCJIOT C MMOMOIIBIO0 HHAUKATOPOB (JTakMyc, (heHON(DTATICHH, METHIIOPAHK | JP.).

9 KJIACC
PackppIBaTh CMBICTT OCHOBHBIX XMMHUYECKHX MOHITHNA: XUMHYECKUH DIIEMEHT, aTOM, MOJIEKYyJa, HOH,
KaTHOH, aHWOH, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTH, AJIEKTPOOTPHUIATEIHLHOCTD,
CTETICHb OKHUCIICHUSI, XUMHYECKas PEakllnsi, XUMHUYECKasi CBS3b, TEIUIOBOW 3(PQPEKT peakiuu, MOJIb,
MOJIIPDHBIA O0BEM, PaAcTBOP; DJIEKTPOJUTHI, HEIIEKTPOIUTHI, JIEKTPOJIUTHYECKAs TUCCOIHAINS,
peaKuru HOHHOTO 0OMeHa, 00paTUMBIE U HeOOpaTUMbIE peakiiy, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaxIuy, OKUCIUTENh, BOCCTAHOBUTEIb, OKHCIICHHE H BOCCTAHOBIICHHUE, aJUIOTPOIHs, aM(pOTEPHOCTB,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas), KPUCTAIUTMUECKasl PEmETKa, KOppo3us
METaJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOH peaKIuH, peaeasrHo gormyctuMas koH nearparus (I1T1K);
WILTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. T1.1) U IPUMEHATH STH MOHITHUS
IIPY OTIFICAHWH BEIIECTB M UX MPEBPALICHHIA;
HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTaBICHHS (JOPMYJI BEILIECTB M YPaBHEHUI XUMHUYECKHX
peaxuuii;
OTIPE/IETATh BAaJIEHTHOCTh U CTENEHb OKUCIEHUS! XUMUUYECKUX AJIEMEHTOB B COEIMHEHMSX Pa3IMYHOTO
COCTaBa; IMPHUHAIEKHOCTh BEIIECTB K OIpPENeNEHHOMY KIAacCy COeNWHEHHWH 1o (opMmynnam; BHI
XUMHUUYECKOM CBA3M (KOBAJIEHTHAs, NOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COEAMHEHUSX; 3apsy
MOHA M0 XUMHUYECKOH (hopMyIie; XapakTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPTaHUUECKHUX COCIUHEHUH,
THUI KPUCTAUINIECKOIN PEIIETKH KOHKPETHOTO BEIIECTBA;
PpacKpbIBaTh CMBICH TIepHoaudeckoro 3akoHa /. M. MeHneneeBa 1 J1eMOHCTPHUPOBATH €r0 MOHUMaHHE:
OIMCHIBATh M XapaKTEPH30BaTh TaOIMUHYIO POPMY NEPUOJMUECKON CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
pasnuuaTh MOHATHS «TJIaBHas noAarpymmna (A-rpynmna)» u «nobouHnas noarpynna (b-pynmna)», mansie u
0OJbIINE TEPUOJIBI, COOTHOCHTH OOO3HAYEHHUs, KOTOpPbIE UMEIOTCA B IEPHUOJUYECKON Tadmuie,
YHUCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB U 3apsan sipa,
oOIee YWCIIO JIEKTPOHOB M pAaCHpelelieHHe MX I10 DIIEKTPOHHBIM CJIOsM); OOBSACHATH 0O0IIHe
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEIMHEHMN B MpezesaX MajblX IEPUOJIOB U
[JIaBHBIX TOATPYIII C YIETOM CTPOCHUS X aTOMOB;
KJIacCU(PUIHUPOBATh XMMUYECKUE DIIEMEHTHI, HEOPraHMYECKUE BEIIECTBA; XUMHUYECKHE peakiuu (1o
YHUCITy ¥ COCTaBY YY4aCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TETIOBOMY 3P EKTY, 10 U3MEHEHHIO CTETIeHEeH
OKHCJIEHUS] XUMUYIECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMMCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMIHBIX KJIACCOB,
MIOITBEPIKasi ONMCAaHNE TIpUMeE- paMH MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIInii;
COCTaBJISITh YPAaBHEHUS 3JCKTPOIUTHUECKON AUCCOLUALIMH KHCIIOT, IIEI0YeH U COJIeH; IOIHBIC U
COKpal&HHbIe YpaBHEHUsI Peaklnii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHid, MOITBEPKIAOIINX
CYLIECTBOBAaHUE TEHETHYECKOM CBSA3HM MEX]y BELLIECTBAMH PA3IMYHBIX KIACCOB;
PacKpBIBaTh CYIIHOCTH OKHCIIHUTENbHO-BOCCTAHOBUTENFHBIX PEAKIUNA TIOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS; BO3MOKHOCTH IPOTEKAHUS
XUMHYECKUX MIPEBPAIICHNH B pa3lIMIHBIX yCIOBHSIX;
BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MaCCOBYIO JIOJTIO
XUMHYECKOTO 3JIEeMEHTa 110 (op- MyJie COSIMHEHNS; MACCOBYIO JIOJTIO BEI[ECTBA B PACTBOPE;
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIUY;
CJIEZIOBATh MPaBHUJIaM ITOJIb30BaHUS XUMUIECKOU TIOCYION 1 1a00paTOPHBIM 000pPyIOBAaHHEM, a TAK¥Ke
MpaBUJIaM OOpAaIlleHHs C BEIECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMU 110 BHITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
U YTIIEKHCIIOTO Ta3a);
IIPOBOJANTD PEAKIINH, IIOATBEPIKIAIOIINE KAYECTBEHHBIN CO- CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOPUA- OpOMUA-, HOIUA-, KapOOHAT-, pocdar-, CUIIMKAT-, cyJIb(at-,
TUIPOKCH/I-MOHBI, KATHOHBI aMMOHHS U MOHBI H3YYCHHBIX METAJUIOB, PUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEILECTB,;
MIPUMEHATh OCHOBHBIE OMNEpPAlMi MBICIUTENBHON NeSTeNTbHOCTH — aHajh3 W CHHTE3, CpPaBHEHNE,
00001IeHne, cucTeMaTU3aLMIO, BBISIBIICHHE IPUYMHHO-CIICICTBEHHBIX CBSA3EH — AJIs1 U3yUYEHHUS CBOWCTB



BEIIECTB W XHMHUYECKHX peaklMi; eCTECTBEHHO-Hay4Hbleé METOIbl IO3HaHWS — HaOJII0NEHHE,
HU3MepeHne, MOAEINPOBaHNE, IKCIIEPUMEHT (peabHbIi U MBICIICHHBIH).

HopMblI oneHOK 32 Bce BH/IbI IPOBEPOYHBIX padoT
«5» — YypOBEHb BBINIOJHEHHS TPEOOBAHWH 3HAYUTEIBHO BBINIE YAOBIECTBOPHTEIHHOTO:
OTCYTCTBHE OIIMOOK, KaK M0 TEKYIIEeMY, TaK M IO MPeabIIyleMy ydeOHOMY MaTepHuaiy; He
OoJiee OTHOTO HEZOYETA.
«4» — ypOBEHb BBINIOJHEHHS TPeOOBaHMWN BHINIE YIOBIETBOPHUTEIBHOTO: Hamnyue 2—3
oMOOK MU 4—6 He10uETOB M0 TEKylIeMy YydeOHOMY MaTepuaily; He 6osee 2 omuboK win 4
HEJOYETOB 10 TPOWICHHOMY MaTepHally; HWCIOJIb30BaHWE HEPAIMOHAIBHBIX TPHEMOB
peleHus yueOHoil 3a1auu.
«3» — JOCTaTOYHBI MUHUMAJBHBIN YPOBEHb BBIIOJHEHUST TPEOOBAHUH, MPEIABSIBISIEMBIX K
KOHKpeTHOU pabore: He Oonee 4—6 ommbok win 10 HEZOYETOB MO TeKylleMy ydeOHOMY
Matepuaiy; He 6osee 3—5 omunbok uiau He Oosiee 8 HEIOUETOB IO MPOUIEHHOMY y4eOHOMY
MaTepuaiy.
«2» — ypOBEHb BBIITOJHEHUS TPEOOBAHMI HIXKE yIOBIETBOPUTEIBLHOTO: Hann4ue boiee 6
om0k uiau 10 Heo4eToB Mo TEKyLIeMy MaTepHuaiy; 6onee 5 omnbok unu 6onee §
HEJIOYETOB 10 MPOWICHHOMY MaTepuany.

COJEPXXAHUE YYEGHOTI' O TIPEJIMETA
8 KJIACC (68 uacoB)

Paszoen 1. Paznen 1. OcHoBHBIE MOHATHSA XUMHUHU (52 uaca)

[Mpeamer xumun. Tera u sewecmea. OcHoGHble MemoOObl NO3HAHUA: HAOMIOO0EHUe,
usmepenue, sxcnepumenm. PU3NUECKUE U XUMUYECKHE SIBJICHUA. YUCThIe BEIECTBA U CMECH.
CrniocoOsl1 pa3nenenus cmeceil. Atom. Mosekyna. XuMU4ECKU 3J1eMEHT. 3HaKU XUMHUUYECKUX
3JIEMEHTOB.

IIpocTeie M cllOKHBIE BellecTBa. BaneHTHOCTb. 3axkon nocmosncmea cocmasa
sewecmsa. Xumuueckue Gopmyinsl. Mupekcel. OTHOCUTENbHAs aTOMHas U MOJEKYJspHas
Macchl. MaccoBas 71071 XUMUYECKOIO JIEMEHTA B COEJAMHEHUU. 3aKOH COXPAaHEHUS MacChl
BeulecTB. XuMmudeckue ypaBHeHus. KosdduumeHntsl. YcioBus W mpuU3HAKKM HPOTEKAHUS
XUMHUYECKHUX peakuuid. MoJlb — equHuIa KoIrM4ecTBa Beuiectsa. MoisipHas Macca.

Kucnopon — xumudeckuil 3JeMEHT W mpocToe BemecTBo. Ozon. Cocmas 6030yxa.
dusznueckue U XMMUYECKUE CBOMCTBa Kuciopoja. [lonmydeHue m mpuMeHeHHe KUCIopoia.
Tennosotui appexm xumuueckux peaxyuti. [lonamue 06 3K30- U IHOOMEPMUUECKUX PEAKYUSX.
Bonopoa — XuMHUYECKHI 3JIEMEHT U TPOCTOE BEMIECTBO. PU3NYECKUE U XUMUYECKUE CBOMCTBA
Boopoa. [lonyuenue Bogoposaa B madoparopun. [lonyuenue 6000pooa 8 NPpOMbIUIEHHOCTIU.
Ilpumenenue sooopooda. 3akon ABoraapo. MomspHsiii 00beM razon. KauecTBeHHbIE peakinu
Ha Ta3000pa3Hble BellecTBa (KUCIOpoA, Boaopoxd). OObeMHbIE OTHOILIEHHUS Ta30B MpH
XUMUYECKHUX PEaKIUsX.

Booa 6 npupooe. Kpyeosopom 600b1 6 npupode. Quauueckue u xumuiecKue c8oUcmaa
600vl. PactBOpbl. Pacmeopumocms eewecms 6 6ode. KoHlleHTpaiusi pacTBopoB. MaccoBast
JI0JIsl pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Oxcunpl. Knaccudpukanumsa. Homenknatypa. Qusuueckue ceoticmeéa  OKCUOo08.
XuUMHUYECKUue CBOWCTBA OKCUAOB. [lonyuenue u npumenenue okcudos. (OCHOBaHUS.
Knaccudukamus. Homenknarypa. @usuueckue ceoticmea ocHosanutl. Ilonyyenue ocnoganuii.
XuMudeckue cBOWCTBAa ocHoBaHMM. Peakuums wueitpanuzanuu. Kucnotsl. Knaccuduxarmms.
Howmenknarypa. @usuueckue ceoucmea xuciom. Ilonyuyenue u npumeneHue Kuciom.
XuMHuueckue CBOMCTBa KHUCIOT. MHnaukatopel. W3mMeHeHHWE OKpackM WHIMUKATOPOB B
pasmmunbix cpenax. Comu. Knaccudukanusa. Homenknarypa. Qusuueckue ceoticmsea coneul.
Ilonyuenue u npumenenue coneu. XMMUUECKHE CBOWCTBA cojieil. ['eHeTHUecKas CBA3b MEXKIY



KJIaCCaMU HEOPTaHWYECKUX COeAMHEHUM. [Ipobnema 6e30nacro2o ucnonb306anus eeujecms u
XUMUYECKUX pearyutl 8 NOB8CeOHeBHOU CUusHu. TOoKCcuyHble, 20prouue U B63pPbl8OONACHbBIE
sewecmsa. buimoeas xumuueckas epamomHoCms.
Ilpakmuueckaa padoma Nel. IIpuembl 6e30macHOM pabOTHI C 000PYTOBaHUEM U
BemiecTBamMu. CTpoeHHE IJIAMEHH.
Ilpakmuueckasa paboma Ne 2.04ncTKa 3arpsiI3HEHHON MOBAPEHHOM COJH.
Ilpakmuueckaa padoma Ne3. IlonyueHre KUCIOPOIa U U3YYEHUE €TI0 CBOMCTB.
Ilpaxmuueckas padoma No4.[lonydeHre BOJOpoO1a U U3y4CHHUE €TI0 CBOMCTB.
Ilpakmuueckaa_padoma_Ne5.IIpurotoBieHue pacTBOPOB COJIEH C OIpeeseHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA B paCTBOPE.
Ilpakmuueckaa__padoma__No6.PemieHne SKCIEPUMEHTANIBHBIX 3a7ad IO TeMe:
«BaxHeime Kj1acchl HEOPraHMYECKUX COSTUHEHUHN
Konmponvnas padoma Ne Ino teme «llepBoHadabHble XUMUYECKHUE TTOHATHUS.
Koumponwvnasa paboma Ne2 no temam: «Kucnopon. Oxcuasl. ['openue». «Bogopoay.
«Bopa. PactBopsD)
Koumponvnasa _padoma Ne 3no Tteme: «BaxHelme Kiaacchl HEOPraHUYECKUX
COEIMHEHUI».
IHoayrogoBasi KOHTPOJIbHAsA padoTa

Paznen 2. Ilepumonmyeckuii 3aKOH M MEPHOAHYECKAS] CHCTEMAa XUMHYECKHX
sjaemenToB JI.U. MenaeneeBa. Ctpoenue aroma. (9 uacos)

CtpoeHue aToma: sipo, dSHEepreTuueckuii yposeHb. Cocmasg si0pa amoma: npomomsl,
Heumponsl. Mzomonwl. Tlepuonnueckuit 3akon .M. Menneneesa. Ilepuoguyeckas cucrema
xumudecknx dnemeHToB JI.M. MenneneeBa. OU3NYECKUN CMBICT aTOMHOTO (TOPSAKOBOTO)
HOMEpa XHMMHMYECKOTO 3JIEMEHTa, HOMEpa TPYNIbl W TEpHOJa TMEPHUOIUYECKON CHCTEMBI.
CrpoeHue »SHEpPreTMUeCKuX YpOBHEH aToMoB mepBbIX 20 XHUMHYECKHUX 3JIEMEHTOB
nepuoguueckoi cucremsl J.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOICTB aTOMOB
XMMHUYECKHX AJIEMEHTOB U UX COSJUHEHHI Ha OCHOBE TMOJIOKEHUS B MEPUOINIECKON CUCTEME
J.1. MenneneeBa u crpoeHust atoma. 3nauenue [lepuoamaeckoro 3axona JI.M1. Menneneena.

IIpome:KyTOYHAS aTTeCTALMOHHAA padoTa

Paznen 3. Crpoenue BemecTB. XUMU4eCKas CBA3b (7 uacos)

DIEeKTPOOTPUIIATETLHOCTh AaTOMOB XUMUYECKHX 3JIeMEHTOB. KoBaJIeHTHAst XuMUdecKas
CBsI3b: HETOJIsIpHAA U noyisgpHasi. [loHsTHE 0 BOJOPOAHON CBSI3M U €€ BIUSHUU Ha (hU3HUYECcCKue
CBOICTBa BELIECTB Ha TmpuMepe BoAbl. MoHHas cBsI3b. Mertamnuueckass CBA3b. THUIBI
KPUCTAIITUYECKUX PEIIETOK (ATOMHAS, MOJICKYJISIpHASI, HOHHAS, METAJUTMUeCcKast ). 3aBUCUMOCTh
(bU3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTALTNIECKON PEIICTKH.

Konmpononaa paboma Nedno temam: ««II3 u IIC JMM. Crpoenue artoma.
Xumudeckas cBsi3b. CTpoeHUE BEIIECTBA»

COJIEP)KAHUE YYEBHOI'OITPEAMETA
9 KJIACC (68 yacoB)

Pazoen 1.Muozooopazue xumuueckux peaxyuii (16 yacos)

Krnaccudukanus XUMHYECKAX pPEaKIUi, peaKIIMA COCTMHEHUS, Pa3IOKEHUS,
3aMelleHus, 0OMEHa.

OKHCIUTETLHO-BOCCTAHOBUTEIbHBIE peakiii. OKHUCIUTENh, BOCCTAHOBUTEIIb,
MIPOLIECCHI OKUCIICHMSI, BOCCTaHOBICHUS. COCTaBICHHUE YPAaBHEHUH OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C MOMOIIBIO METO/Ia OKHCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIX
peaknuid. C TOMOIIBIO METOA dJIEKTPOHHOTO OaaHca.

TerutoBbie 3 HEKTHl XUMUYSCKUX Peakiui. DK30TEPMHUCCKHE U YHIOTCPMUICCKUE PEAKIINH.



Tepmoxumuuecknue ypaBHEHMs. PacyeTsl O TEPMOXMMHUYECKUM yPaBHEHUSM.

CkopocTh XUMHYECKUX peakuid. DakTophl, BIUSIONINE HA CKOPOCTh XUMHUYECKIX
peaxuwii. [lepBonavanbHble npeacTaBieHus o katanuze. OOparumsbie peakuuu. [lonarue o
XUMHUYECKOM PaBHOBECHH.

XHUMHYECKUE PEaKIMK UAYIINE B BOJHBIX PacTBOPax. DJIEKTPOJIUTHI U
HeanekTposnTel. Monbl. KaTnoHBI M aHMOHBL. [ 'MapaTHas TeopHst pacTBOPOB.
DAEKTPOTUTUYECKAs JUCCOIMALIUS KUCIIOT, OCHOBaHUH, coneil. Criabble U CHIIbHBIC
951eKTpoiuThl. CTeNeHb AUCCOLMALIUY.

Peakinu nonHoro oOMeHa. Y cIoBUS MPOTEKaHUs peakiuii oOMeHa 10 KOHIIA.
XHWMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COETMHEHUH B CBETE
MPEICTaBICHUH 00 SIEKTPOTUTHUECKON AUCCOLUAIIIHI U OKUCIUTEIBHO —
BOCCTAHOBUTENBbHBIX peakiusax. [loHsTre o rugponuse comueil.

Ilpakmuueckaa padoma Nel. VI3ydeHne BIUSHUS YCIOBUN IPOBEAEHUS XUMUYECKON
peakuu Ha €€ CKOPOCTb.

Ilpakmuueckaa padoma 2.PenieHne SKCIEpUMEHTAIBHBIX 3a7a4 1o TeMe «CBolcTBa
KHUCJIOT, OCHOBaHUM, COJIEN KaK AJIEKTPOJIUTOBY.

Konumponsnasa papoma Ne 1 no temam «Knaccuduranus XUMUIECKAX PEAKIHID» U
«DNEKTPOIUTHYECKAS TUCCOLUALIN.

Bxoonasa konmponvnasa paboma.

Pazoen 2.Mnozooopazue eewyecme (43 uaca)

Hewmetannsl. ["anorensl. [lonoxeHne B mepuoIndeckoi cucteMe XuMUIeCKuX
3JIEMEHTOB, CTPOEHHE UX aToMOB. HaxoxieHue B mpupo/ie.

duznueckre U XMMHUECKHe CBOMCTBA rajoreHos. [loiayyeHue u npuMeHeHne
rajoreHoB. Xyuop. PU3ndecKre 1 XMuMUYECKUe CBoicTBa xiopa. [I[pumenenue xmaopa.
Xnoposogopon. @usnueckue cBoiictBa. [lonydyenne. ConsiHast KUCIIOTa U €€ COJH.
KauecTBenHas peakius Ha XJIOpuJ — HOHBIL. Pacrio3HaBaHue XJI0pU0B, OPOMUIOB, HOUIOB.

Kucnopon u cepa. [lonoxeHne B MEepHOIUIECKON CUCTEME XUMUYECKHIX AJIEMEHTOB,
cTpoeHue ux atoMoB. Cepa. Amorponus cepbl. Pu3nueckue 1 XUMUYECKUE CBOWCTBA.
Haxoxnenue B mpupone. [Ilpumenenue cepol. CepoBogopoa. CepoBoaopoiHas KUCIOTa U €€
conmu. KadectBenHas peakuus Ha cyabdu- nonsl. Oxcup cepsl (1V).

Cepnas kucnota. XUMHYECKHE CBOMCTBA Pa30aBI€HHON U KOHIIEHTPUPOBAHHOM
cepHol KucioTel. KauecTBeHHas peakiiys Ha Cynb(aT- HOHbl. XUMHYECKHE peaKklny,
JIeKaIUe B OCHOBE MOJIYYEHUsl CEPHOM KHUCIIOTHI B IPOMBIIIIIEHHOCTH. [IpuMeneHne cepHoit
KHCIIOTBHI.

A3ot u pocop. Ilonoxxenue B nepruoanIecKoi ccTeMe XUMHUUYECKUX HJIEMEHTOB,
CTpOEHHE UX aTOMOB. A30T, PU3NYECKUE U XUMHUYECKHE CBONCTBA, MOIYYCHHUE U
npuMmeHenue. KpyroBopor azora B npupoze. AMMuak. @u3ndeckue 1 XMuMUUECKHE CBONCTBA,
nosiyuenue, npumeHeHue. Coan aMMoHuUs. A30THasl KMCIIOTa U ee cBoicTBa. OKUCIUTENbHBIE
CBOMCTBA a30THOM KUCIIOTHI. [TonydeHne a30THOM KUCIOTHI B TabopaTopuu. XUMHUYECKUE
peakiuu, Jiexallire B OCHOBE MOJyYeHHUs! a30THON KUCJIOTHI B TPOMBIIIIIEHHOCTH.
[Mpumenenue. Comu. A30THBIE yI00OpEHUS.

dochop. Amnorponust. Pusnueckue u xuMudeckre cpoiictBa. Okcua pocdopa (V).
docdopHast KHCIO0Ta, €€ COIH U YA0OpEHHUS.

VYraepon u kpemuuii. [lonoxxenue B nepuoaM4ecKoi CUCTEME, CTPOCHHE aTOMOB.
Yrnepon. Amnotponus. ®uznueckrue U XUMAYECKUE CBOMCTBA yriepoaa. AncopOmus.
VYrapHblii ra3. YIiaeKucblii ra3. YrojbHas KUCJIOTa U ee coiid. KauecTBeHHast peakuus Ha
kapbonat — nonsl. Kpyrosopor B npupoze. Kpemuuii. Oxkcun kpemuus (1V). Kpemuuenas
kuciora u ee conn. Crekio. LlemeHr.

Merasisl. [lonoxeHnue B NIEpHOJUYECKON CUCTEME, CTPOECHUE aTOMOB.
Mertammueckas cBsa3b. Dusnyeckne cBOUCTBA. Psii akTUBHOCTH METaJNIOB. CBOMCTBA
MeTasutoB. O6mmue crocoOs! momyueHus. CrijiaBsl METaIOB.



[[{enounsie Metabl. [TonoxxeHne B MEPUOIUYECKON CUCTEME, CTPOCHHE AaTOMOB.
dusnyeckue M xumuyeckue cpoiictBa. IIpumenenune. Haxoxaenue B mpupoe.

[Ilenouno3emenbHble MeTaIUIBL. [10JI0)KEHUE B IEPUOIUYECKON CUCTEME, CTPOCHHE
aToMoB. du3nyeckue W xumuudeckue cBoiictBa. [Ipumenenue. Haxoxnenue B mpupoe.
Marnuii 1 KaJubLui , UX BaxKHeHIIne coearuHeHus. JKEeCTKOCTh BOABI M CIIOCOOKI €€
YCTpaHEHHSI.

Antomunuii. [lonoxenue B NEPUOAMYECKON CUCTEME, CTPOEHHE aTOMOB. PU3NYECKHe
u xumudeckue cpoiictBa. [Ipumenenue. Haxoxxnenue B mpupoje. AMGOTEPHOCTh OKCHIA U
TUAPOKCH/IA ATTFOMUHUSL.

Keneso. [Tonoxenne B NEpUOAMYECKON CUCTEME, CTpOeHUE aTOMOB. Du3nyueckue u
xuMmuueckue corctea. [Ipumenenne. Haxoxnenue B npupoje. Baxueine coe IMHEHUS
Kesesa: OKCUIbI, THApokcuabl U conn xenesa (1) u sxenesa (111). KauectBennas peaxius Ha
VOHBI.

Ilpaxmuueckas padoma 3. IloiydeHue CONSTHOW KUCIOTHI U U3YUYEHHUE €€ CBOMCTB.

Ilpakmuueckaa padoma 4. PenieHne SKCiepUMEHTAIIBHBIX 3a7a4 110 TeMe «Kucnopon
U cepay.

Ilpakmuueckasa padoma 5. IlonydeHrne aMMuaka U U3y4eHHUE €r0 CBOWCTB.

Ilpakmuueckaa pavoma 6. ITonydenue oxcuaa yriepozaa (IV) nsyuenue ero cBoMcTB.
Pacno3naBanue kapOOHATOB.

Ilpakmuueckasn padoma 7. PellieHre SKCIIEpUMEHTATIBHBIX 3a/1a4 10 TeMe «MeTalibl
U UX COCTUHEHUS.

Koumponvnasa pavoma Ne 2 o teme «Hemeranby.

Koumponsnas paboma Ne 3 o teme «MeTamibiy.

[lonyromoBas KOHTpoJIbHAsS paboTa

[IpomexkyTOYHAsI aTTECTAIIMOHHAS paboTa

Pa3zoen 3. Kpamkuii 0630p saxcueiiniux opzanuueckux eeujecme (9 uacoe).

[IpenmeTt oprannueckoit xumun. Heoprannueckue 1 OpraHM4ecKue COeIMHEHHUS.
VYrnepon — ocHOBa xHU3HU Ha 3emiie. OCOOEHHOCTH CTPOECHHUS aToMa yriepoja B
OpPraHUYECKHUX COCTUHEHUSX.

VYrneBonopossl. [lpenensusie yrieBogopoasl. MeTa, aTaH, nponad. CTpyKTypHBbIE
(dhopMyIbl yrieBoaopooB. ['oMonoruueckuit psii mpeneabHbIX YTIeBo10poAoB. ['oMonory.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA MPEEIbHBIX YIIE€BOIOPOAOB. Peakuuu ropenue u
3amelenus. Haxoxnenue B npupose. [Ipumenenue.

HenpenenbHble yrieBoaopobl. DTUICHOBBIHN psiJl HEMPEIAEIbHbIX YIIIEBOIOPOIOB.
OtuneH. PU3NYeCKUe U XUMUYECKHE CBOMCTBA 3TUJICHA. Peakysi mpucoeaHEHMUS.
KauectBennsie peakiuu. Peakums nonumepusannu. [ommatunen. [lpumenenune stuiieHa.
AUETHIEHOBBIN Psii HENIPEAEIBHBIX YIIIEBOAOPO0B. AneTmieH. CBONCTBA alleTUIIEHA.
[IpumeHnenue.

[TpousBoaHbIe yrieBo1opo1oB. KpaTkuii 0030p OpraHn4ecKux coeIMHeHHN:
OJIHOATOMHBIE CITUPTHI, MHOTOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CI0XKHBIE F3QUPHI,
XKHPBI, YTIICBOIbI, AMUHOKHUCIIOTHI, Oenku. Posb GenkoB B opranusme. [lonarue o
BBICOKOMOJIEKYJISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb IToJIMMepHu3aluu. Ilonuatuiex, noaunponuieH,
TTOJIMBUHUIXJIOPHI.

dopMbI OpraHu3any YIeOHbBIX 3aHATHN: Y POK, JJabopaTopHas padora.
OcHoBHbIE BUABl y4eOHOW JEATENBHOCTHU: CIyIIAaHUE OOBSICHEHUM YUuTeNs, CIyllaHhe U
aHaJNIMU3 BBICTYIUICHUN CBOMX TOBapHINEH, CaMOCTOsITENbHAs paboTa ¢ yueOHUKOM, paboTa
Hay4IHO-TIOMYJISIPHOM JTUTEPATYpOl, HamMcaHue pedepaToB U JOKIATOB, PEIICHHUE TEKCTOBBIX
KOJIMUECTBEHHBIX M KAUECTBEHHBIX 33/1a4, BHIIOTHEHHUE 3aIaHU TI0 pa3rpaHUYEHUIO TIOHATHUH,
cucTeMaTH3anus yaeOHOro MaTepuraia, HabIoAeHUE 32 JIEMOHCTPAIIMSAMHA YIUTEIS, TIPOCMOTP



y4eOHBIX (DUIBMOB, aHATU3 TPaPUKOB, TAOIHI], CXeM, OOBSICHEHHE HAOIIOAAeMbIX SBIICHUH,
M3YYCHHE YCTPOMCTBA MPUOOPOB IO MOJIEISAM M YepTekKaM, aHaJIu3 MPOOIIEMHBIX CHUTYaIlnH,
pelIeHne JKCIEPUMEHTANbHBIX 3a71a4, padoTa ¢ pa3gaTOYHBIM MaTepHalioM, MOCTAaHOBKA
OIBITOB JIJISI JIEMOHCTPAIIMM KJIAcCy, BBINOJIHCHHWE (POHTAIBHBIX J1a00paTOPHBIX padoT,
BHIMIOJTHEHHE paboOT TMPaKTHKyMa, TPOBEACHHE HCCIEIOBATEIBCKOTO AKCIIEPHUMEHTA
BBITIOJTHEHHE.

TEMATHYECKOE IINTAHUPOBAHUE

8 ki1ace
Ne Tema KonunuecrBo yacoBHcnonvzoeanue
YPOK 0bopyoosanusn
a «Touka pocma
Pa3znen 1. OCHOBHBbIE NOHATHS XUMHH 52
1 [IpaBwia Th. [Ipeamer xumuu. Xumus KaK 4acTh 1
ecTecTBO3HAaHMs. BemecTBa U ux CBOMCTBa.
2 MeTo/1bI TO3HAHUS B XHUMUHU. 1
3 [IpaxTrueckas padorta Nel «IIpuemsl Oe3omacHoi 1 Hudposas
paboTbl C OOOpYyZOBaHHMEM U BELIECTBAMHU. naboparopust
CTpoeHue ITaMEHI Lugposoii naTank
TEMIIEpaTypbl
CrmproBKa
Caeua.
4 Uwuctele BemecTBa U cmecu. CriocoOwI pazzene- 1
HUSI CMECceil
) [paBuna Th. IIpakTuueckas padora Ne 2 1 Ludpposas
«OunCTKa 3arpsI3HEHHON TOBAPEHHOM CONN» naboparopus
6 Ousuveckue W XUMHYECKHE SBJICHHS. 1
XUMHUYECKUE PEeaKIHH
7 ATOMBI, MOJIEKYJIbI, HOHBI. 1
8 BemecTtBa MOJNIEKYNISpHOTO M HEMOJIEH 1
KYJISIPHOTO CTpOCHHUSI. Kpucramnuaeckue
PELIETKHU.
9 [IpocTteie W  CIIOKHBIE  BEIICCTBA. 1
XUMUYECKUI 3J1EMEHT. MeTasuibl U HEMETaJUIbL.
10 S3pik  XxumuW.  3HAKHM ~ XHMHYECKHX 1
sneMeHToB. OTHOCUTENIbHAs AaTOMHAs Macca.
11 3aKOH NOCTOSHCTBA COCTAaBa BEIIECTB. 1
12 Xumuyeckue (bopMyIIbI. OTtHocuTenbHAS 1
MoOJIeKyJsipHas ~ Macca.  KauecTBeHHBIH
KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
13 |MaccoBass JoJii XHMHYECKOTO OJJIEMEHTa B 1
COEIMHEHUH.
14  BaneHTHOCTH XUMUYECKHUX 3JI€MEHTOB. 1
OnpeneneHre  BaJ€HTHOCTH  3JEMEHTOB IO
(dhopMynaM OMHAPHBIX COCTUHEHUM.
15 |CocraBnenue xuMudeckux ¢Gopmyn OHWHAPHBIX 1
COEJIMHEHUH MO BaJICHTHOCTH.
16 |ATOMHO- MOJIEKYISIPHOE yUCHUE. 1




17 3aKOH COXpaHECHHS MAacChI BEIIECTB 1 BEChI
TEXHOXVUMHUYECKHE
WM 3JIEKTPOHHBIE;
CBeda; Kojiba
IUIOCKOoHHas 250
MJT; JIOKKA IS
C)KMT'aHMs BEIIECTB
18 XUMUYECKUE YPABHEHHUS 1
19 THUIIBI XUMUYECKUX pEaKIUI 1
20 Oo6o6menne o Teme «llepBoHavambHBIE 1
XUMHUYECKHE TTOHITH
21 [KoutpomsHast pabora Ne 1 mo teme «IlepBoHa- 1
YaJlbHbIe XUMUYECKHE MOHSITUS
22 Kucmopona, ero o0imias XxapaKTepUCTHKA. 1
[lony4yenue kucmopoga W €ro (QpU3MUECKUE
CBOMCTBA
23 XUMUYECKUE CBOWCTBA M IMPUMCHCHHE 1
kuciaopona. Oxcuabl. Kpyrosopor xuciaopona B
npupoJie
24 [IpaBuna Th. Ilpaktuueckas pabora Ne 3 1
«Ilonydyenne Kuciopoga U HU3Y4YEHHE €ro
CBOMCTBY
25 O30H. Ajt0Tponus KUCI0poJa 1
26 Boznyx wu  ero cocraB.  3ammra 1
aTMOC(EpHOro BO3AyXa OT 3arpsi3HEHU
27 Bonmopon, ero obmasi xapakTepUCTHKa U 1
HaxoxaeHue B npupoae. [lonydyenue Bogopoaa u
ero ¢usnueckue coicta. Mepbl 6e30macHOCTH
pu paboTe ¢ BOJOPOJIOM.
28 XUMHYECKHE CBOICTBa BOJIOPOA. 1
[IpumeHeHne BOAOpOAa.
29 [lpaBuna Tb.Ilpaktuueckass pabora Ne 1
4«llomyyeHue BoJoOpoAa W M3Y4YE€HUE €ro
CBOWCTB.»
30 [TomyromoBast KOHTpOIBHAS paboTa 1
31 Bona. Metozst onpenienieHust coctaBa BOIbl 1
- aHanu3 ¥ cuHTe3. Boia B mpupoae u crocooOsl eé
OUYUCTKU. Adpaliusi BOJBIL.
32 dusnyeckue W XUMHUYECKHE CBOWCTBA 1
Bo/ibl. [IpuMeHeHmne Bobl
33 Bona - pactBoputens. PacTBophl. 1
34 MaccoBast 10151 paCTBOPEHHOTO BENIECTBA 1




35 [lpaBuna Th. Ilpaktuueckas pabora Ne 5 1 npudop s
«[IpuroroiieHne pacTBOpoB conei c OIBITOB  C
ONpeeNEHHON MacCOBOM J0JIel PacCTBOPEHHOTO IIEKTPUYECKUM
BEIIIECTBA» TOKOM;

HUCTOYHHK
MOCTOSTHHOT'O TOKa!
npoOUpKH — 2 MIT.
MIPOHYMEPOBAHHEIE,
JTYyYUHKA,
CIIPTOBKA,

MpOOKK — 2 T,

MTUHIIET

36 OO0oOuieHne M TMOBTOPEHHE [0 TeMawm 1
«Kucnopoa. Oxcuasl. T'openue». «Bomopoa».

«Boga. PactBopbi».

37 Konrponsaas pabGora Ne2 mo Temam 1
«Kucnopoa. Oxcunapl. ['openue». «Bomopoma».

«Boga. PacTBopbi».

38 [Moinp — eauHMIA KOJWYECTBa BelecTtsa. Mo- 1
nsipHAs Macca.

39 |BeruncieHus 1o XMMUYECKUM YPaBHEHUSIM. 1

40 [Bakon ABoranpo. MoJsipHBIH 00hEM ra3oB. 1

41 (OtHOCcUTeNnbHas IUIOTHOCTH Ta3oB. OObEeMHBIE 1
OTHOIIICHUS Ta30B MPU XUMUYECKUX PEAKIUIX

42 Oxcuzpl: KiaccU(pUKaIMs, HOMEHKIATypa,
CBOMCTBA, IOJIyY€HHE, IPUMEHEHHE
43 [mapokcuapl.  OcHOBaHMS:  KjiacCUpUKAIUS, 1 Hudposas
HOMEHKJIATYpa, MOJIyuYeHHE nabopaTtopus
[Hudposoii pH.
IITaTUB C
3aKUMOM; TSTh
XUMHYECKHX
crakaHoB (25
MID);
MIPOMBIBAJIKA

44 [Xumudeckue cBONCTBAa OCHOBaHUI 1

45  |AmdoTtepHbIe OKCUIBI i TUAPOKCUIBI

46 Kucnorer.  CocraB.  Knaccudukanms.

Homenknarypa. Ilosryyenue kucior

47 XUMHUYECKUE CBOMCTBA KHCIIOT 1

48 Conu: COCTaB, KIaccupuKanus, 1
HOMEHKJIATYpa, CITIOCOOBI TTOTYUEHHS.

49 CBoiicTBa coneit 1

50 ['eneTnveckass CBsI3b MEXIy OCHOBHBIMHU
KJIaCCaMU HEOPraHWYEeCKHX BEIIECTB.

51 IIpaBuna Thb. Ilpaktuueckas padora Ne 6. 1

«Penienne KCIEPUMEHTANIBHBIX 3a]]a4 0 TEME:
«BaxHeilmme KJIacChl HEOPraHUYEeCKHX CO-

e IMHEHUIT




52 Kontponsnas padora Ne 3 o teme 1
«BaxHeiue K1acchl HEOPraHMYECKUX CO-
e INHECHUI
Paznen 2. Ilepuoamueckmii  3aKOH ) | 9
nepuoaAnYecKasi cucremMa XUMHYECKHX
siaemenToB  JILU.  Mennesaeea.CtpoeHue
aToma.
53 Knaccudukanus XUMHYECKUX 3JI€MEHTOB 1
o4 [Tepuonnueckuii 3akon /.M. Menneneesa 1
95 [lepmonuueckass Tabauna XUMHYECKHX 1
sneMeHToB /.M. Menaeneena
56 Crpoenue atoma. CoctaB aTOMHBIX SAEp. 1
M3oTomnbl
57 CtpoeHue IeKTPOHHBIX 000JI0YEK AaTOMOB 2
58 3HayeHue MEPUOJNYECKOTO 3aKOHa. 1
Hayunsle noctwkenus . M. Menneneesa
59 O6o6menne n nosropeHune tembl «I13 H 1
I1C INMM. Ctpoenne aTomay.
60 [TpoMexxyTouHas aTTeCTallMOHHAs paboTa 1
Pazgen 3. Ctpoenue BemecTB. XMMHUYECKast 7
CBSI3b
61 [DMeKTPOOTPHUIIATEITHLHOCTh XUMHUYECKHUX 1
PJIEMEHTOB
62 |[KoBasieHTHas CBA3b 1 Ludporas
nabopatopust
Hudposoit
TATIYUK
TEeMIIEPATYPhI
IUIATHHOBBII;
JTATIUK
TEeMITepaTyphl
TEPMOIIAPHbIN
63 Honnas cBsi3b 1 [Mudposas
naboparopust
Apxumen
[udposoit
JTATYUK
TEeMIIEPaTyphl
IUIATUHOBBIM;
JATYUK
TEMITePaTyphI
TEPMOIIAPHbIN
64 BajeHTHOCTP H  CTENEeHb  OKHCJICHUS. 1
[IpaBuiia onpeseneHns cTeneHel OKUCIEHUs
65 OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC 1
peakuuu
66 O0600611eHre 1 cucTeMaTu3alys 3HaHui 1o 1
TemMaM  «XUMHYECKash  CBS3b. Crpoenue

BC€IICCTBa»




67 |[KourtposbHas pabota mo TemaM Ne 4 «I13 u TIC 1
JIMIM. Ctpoenne atoma. XHUMHYECKas CBS3b.
CTpoeHHEe BEIIECTBA»
Bceero 68

TEMATHYECKOE IINTAHUPOBAHUE

9 kJaacce
Ne Tema KoanuectBo yacoB [Mcnonvzosanue
YpOKa 0dopyoosanus
«Touxa pocma»
Paznesn 1. MHoroodpa3me XuMH4eCKUX peakuuii 16
1 OKHCIIUTENHbHO- BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2
Peaknuy coeTMHEHMS, Pa3IOKEHHSI, 3aMETICHHS,
0OMEHa C TOUKH 3pEHUS OKHUCIEHUS U
BOCCTaHOBJICHHUS
2 BxoHast KOHTpoJIbHAs paboTa
3 TennoBble 3¢ (HeKThl XMMUYECKHX peakLuil. DK30- U 1
PHIOTEPMHUUECKUE PEAKIIH
4 CKOpoCTh XUMUYECKOH peakiuu. [lepBoHavanbHbie 1 Hudposas
MpeICTaBICHUS O KaTaause. naboparopust
[udposoit
JaTINK
TEMIIepaTypbl
IJIATUHOBBIN
5 [IpaxTrueckas padora Nel M3yuenue BiusiHUS 1 Hudposas
YCIIOBUI MPOBEACHUS XUMUYECKON PEaKINK Ha €€ naboparopust
CKOPOCTH [Mudposoit
JTaTINK
TEMIIepaTypbl
IJIATUHOBBIN
6 OObpaTtumble U HeoOpaTuMble peakuuu. [lonsTue o 1 Hudposas
XUMHYECKOM PaBHOBECUU naboparopust
[Mudposoit
JTaTYUK
TEMIIepaTyphl
TJIATUHOBBIN
7 CymHOCTh MpoIiecca AIEKTPOTUTHIECCKOM 1 Hudposas
JIUCCOLMALINY. naboparopust
[Mudposoit
TaTYHK
AIIEKTPOTIPOBO/]
HOCTH
8 Juccorualus KUCJIOT, OCHOBAHHM, COJICH. 1
9 Crna0ble ¥ CHIIbHBIC 3JICKTPOJIUTHI. CTETICHD 1

JMCCOLallu.




10 Peakinu HOHHOTO OOMEHA U YCJIOBHUS UX NMPOTCKAHHMS. 1 [udposas
nabopaTtopus
udporoit
JTaTYUK
3JIEKTPOIPOBOJT
HOCTH
11 XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPraHUYECKUX COCTUHCHUHN B CBETE
NPEJCTAaBICHHUHA 00 SIEKTPOIUTHIECKOM
nucconuanuu u OBP
12 I'uapoaus coneit 1
13 1 [udponas
[TpakTtruueckas padota 2. Pemenue nabop aTopuA
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «CBOMCTBa Hugposoii
KHUCJIOT, OCHOBaHUM, COJIEH KaK JIEKTPOJTUTOBY. 3neKi?3ToIgII)I§)Bo;1
HOCTH
14  |[KoutpoabHas pabora Ne 1 mo Temam 1
«Knaccuduxanus XUMUYECKUX PEaKIHiDy 1
«ONEKTPOIIMTHYECKAS TUCCOIIATIHSY.
Pa3jien 2. MHoroo6pasue BenecTn 43
15 [Tonosxenue ramorenoB B [ICXD u cTpoeHue ux 1
atoMoB. CBoiictBa. [lonyuenue. Ilpumenenue
TaJIOTCHOB
16 Xnop. CBoiicTBa 1 IPUMEHEHHUE XJIOPA. 1
17 XiopoBoaopos:mosiyueHHe U CBOWCTBA. 1
18  |ConsHas KHCJIOTa U €€ COJIH. 1
19  [[Ipakruueckas padora 3. [TonyueHue consHOM 1 Hudposas
KHCJIOTHI M U3YYCHHUE €€ CBOWCTB. Taboparopus
20  [lonoxenue kuciopoza u cepsl B [ICXD u cTpoeHune 1
1X aTOMOB. AJUIOTPOINHSI CEPBI
21  |(CBo#CTBa M MPUMECHEHHE CEPBI 1
22 (CepoBogopos. Cyabhumsl 1
23 |Oxcupn cepsl (IV). CepHast KHCIIOTa U €€ COJH. 1 Hudposas
naboparopus
[Mudposoit
JTaTYHK
AIIEKTPOTIPOBO/]
HOCTH
24 Oxcup cepsl (VI). CepHast KUCIIOTa B €€ COH 1
25  [Ipaktnueckas padota 4. Pemenue 1 Hudposas
PKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Kuciopoa u Jaboparopus
cepa» [udposoit
TaTYAK
AIIEKTPOTIPOBO/]
HOCTH
26 Pemenue pacyeTHBIX 3a1a4 1
27  [onoxenue azora u ¢pocdopas [ICXD u cTpoeHune ux 1
aTOMOB. A30T: CBOMCTBA Y IPUMEHEHHE
28  |AmMuak. Ousnueckue U XUMUYECKHE CBOICTBA, 1

MOJIYYCHHUC, TPUMCHCHNUC




29  [paktnueckas padota 5.IlonydeHne amMmmMuaka u 1
HM3Y4YCHHUE Er0 CBOMCTB.

30  |Cosiu aMMOHHSI. 1

31  |AzotHas kuciora. CtpoeHue Mojekyibl. CBOWCTBA 1 Hudposas
[pa30aBICHHON a30THOW KUCIIOTHI Taboparopus

udporoit
JaT4YUK
JIEKTPOTIPOBO]]
HOCTH

32  |CBo#CTBa KOHIICHTPUPOBAHHONW A30THOM KHCIIOTHI 1

33  |Conu a30THO#M KHCJIOTHL. A30THBIC YI0OpEHHS. 1

34  [lonyromoBasi KOHTPOJIbHAS paboTa 1

35  |®octop. Ammorpornusi. CBoCTBA. 1

36  Oxcup pochopa (V). DocdopHas KUCI0Ta, €€ COIH. 1
DocdopHble ynoOopeHus.

37  [[lonoxenue yriepoaa u kpemuusiB [ICXD u 1
CTPOCHHUE MX aTOMOB. AJUIOTPOIIHUS yTiIepoja

38 [ Xumwuueckue cBOMCTBa yriepoja. AncopOorus. 1

39  |YrapHslii ra3, cBOICTBa, (HU3NOIOrUYECKOE ACHCTBHE 1
Ha OpraHu3M.

40  |Yrnekucinblii ra3.YroJdbpHas KHCIOTA U €€ COJIH. 1
KpyroBoport yriepoja B IpHpo/Ie.

41  [[Ipaxktuueckas pabota 6. [Tonydyenue okcuaa 1 Hudposas
yriepoaa (1V) uszydenne ero cBoiicTB. PacrioznaBanue naboparopust
KapOOHATOB. RELEON

Hudposoit
TaTYHK
AIIEKTPOTIPOBO]]
HOCTH

42 Kpemuuii u ero coenuaenus. Crekio. [lemeHT 1

43 0O0061enue mo teme «Hemeramiby 1

44 [KontpombHas pabota Ne 2 o reme «Hemeramibiy. 1

45  [[lonmoxeHHe METAJUIOB B MEPUOJMUECKOM CUCTEME. 1
MeTtauinueckas cBsA3b. PU3NYECKUE CBOKCTBA
MeTasuioB. CriaBbl METaJUIOB.

46  |Haxoxnaenue B mpupoze. OOmue crocoOs 1
MOJTyYCHUSI.

47 [ XuMudeckue CBOWCTBA METAJJIOB. 1
DIEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METAIITIOB

48  |[llenounsic MeTaiibl. HaxoxaeHue B mpupoe. 1
du3znyeckue U XMMUYEeCKHe CBOWCTBA.

49  (OKkcHIbl M THAPOKCHIBI MIETOYHBIX METAJUIOB. 1
[IpumeneHne

50 [1{erouHO-3eMeNbHBIE MeTasuIbl. HaxoxaeHue B 1
npupoae.Kanpuuii u ero coenunenus. XKectkoctsb
BOJIBI M CTIOCOOBI €€ YCTPaHEHUS

51 Anromunanit. Haxoxxnenue B npupoje. CBolicTsa 1
QTIOMUHUSI.

52 |AMdOTepHOCTh OKCH/IA U THAPOKCHUJIA AJTFOMUHHS. 1




53  [Keneszo.Haxoxnenue B mpupojie. CBOiCTBA Xxele3a. 1 Hudposas
naboparopus
[Hudposoit
TaTYAK
JTABJICHUS
54 CoenuHEHNS XKenesa 1
55  [paktuueckas pabota 7 Pemrenue 1 Hudposas
PKCIIEPUMEHTANILHBIX 337124 10 TeMe « MeTallIbl U uX naboparopus
COETMHECHUSD) Hudposoii
JTaTYUK
JTABJICHUS
56  [KontpospHas pabota Ne 3 mo reme «MeTasuib» 1
57  [[IpomexxyTouHasi aTTeCTallMOHHAs paboTa 1
Paznen 3. KpaTkuii 0030p BakHeHux 9
OpPraHnvyecKnX BelecTB
58 Opranndeckast XHMHS. 1
59 YrneBonoposl. [IpenenbHbie (HACHIIEHHBIE) 1
YTII€BOAOPOIBI.
60 [HenpexnenbHble (HEHACBHIICHHBIE) YTIIEBOIOPO/IBL. 1
61  [IpowusBojaHbIC YIIIeBOA0POI0B. CIIUPTHI. 1
62  [KapOoHoBbIe KUCIOTHI. CII0KHBIC (DUPBI, JKUPBI. 1
63 'YTeBoasl. 1
64  |AmuHOKHCIOTHI. beiku. 1
65  [[lomumepsl 1
66  OO6oOmaromuii ypok 1o reme «BakHenme 1
OpPTaHUYeCKHUE COSTHMHEHHS)
Bceero 68




