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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas yuyeOHas mporpaMma 1o XuMuM Uit oO0ydaromuxcs 8-9 Ki1accoB COCTaBIIeHa C

yueroM TpeboBanuii denepanbHOr0 rocylapcTBEHHOIO0 00pa30BaTEIbHOTO CTaHAAapTa Ha OCHOBE
CIIEYIOIUX TOKYMEHTOB:

1.

®denepalibHbII rocy1apCcTBEHHBIH 00pa30BaTeIbHbINA CTAHIAPT OCHOBHOTO 00IIEro oopa3oBaHus
(mpuka3 MunHucTepcTBa 0Opa3oBanus 1 Hayku Poccuiickoit denepanun ot 17.12.2010 Ne 1897
«O0 yTBepxkaeHuu ¢eaeparbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO
obmero oOpa3oBaHus» (3apeructpupoBano B Muniocte Poccum 01.02.2011 Ne 19644, B
penakuuu npuka3zoB Munooprayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

[Tpumepnas mporpamMma ocHOBHOTO oOmiero oopazoBanust no xumuu (IIucemo Jlemapramenra
rocyJapCTBEHHON TMOJMTHKUA B oOpazoBaHmu MunoOpHayku Poccum  08.04.2015 Ne 1/15 B
pemakiuu porokoia 3/15 ot 28.10.2015 deaepanpbHOro yueOHO-METOIUIECKOTO O0BEAMHEHUS
110 00I1IIEMy 00pa30BaHHUIO).

denepalbHBIN TIEpeYeHh yUYCOHHKOB, PEKOMEHJIOBAHHBIX K HCIIOJIB30BAHUIO MPH PEaTU3aAlUU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3zoBaHusl (npuka3 MunoOpHayku Poccun
ot 19.12.2012 Ne 1067; npuxa3z Munoopuayku Poccun ot 31.03.2014 Ne 253); .08.04.2015 Ne
115 B pemakiuu mpotokona 3/15 or 28.10.2015 denepanbHOro yueOHO-METOIUYECKOTO
00beIMHEHNUS 110 00I11IeMy 00pa30BaHHIO);

TpeboBanust K OCHALIEHUIO YU€OHBIM U y4eOHO-Ta00paTOPHBIM 000pYyI0BaHUEM, HEOOXOAUMBIM
JUIg peanu3auuu (eaepanbHOro ToCyJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOI'O
obmiero oOpa3oBaHWs, OpraHMU3alMM MPOCKTHON JEATEIbHOCTH, MOICIUPOBAHUS u
TEXHUYECKOIo TBOpuecTBa oOywarommxcs (mucekMo MunoOpHayku Poccum ot 24.11.2011 Ne
MJI-1552/03 «O6 ocHamienuu o0011e00pa3oBaTeNbHbIX YUPEKICHUH y4eOHbIM M y4eOHO-
nmabopaTopHBEIM 00OpymOBaHUEMY; Npuka3 MunobpHayku Poccuum ot 31.03.2016 Ne 336 «O06
YTBEPXKJACHUU TEPEeUHsl CPEJCTB OOy4YeHHS M BOCHUTAHHS, HEOOXOIUMBIX I pealln3aluu
o0pa30BaTeNbHBIX MPOrPpaMM HAYAILHOTO OOIIEr0, OCHOBHOTO OOIIEr0 W CpPeaHEro OOIIero
o0pa3oBaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBUSM OOy4YeHUs, HEOOXOJHWMOTO IpH
OCHalIeHUH 00111e00pa30BaTeIbHbIX OpraHu3alii B LENAX pealu3allid MEpONpPHUSITHH 0
CoZIeicTBUIO co3aHMio B cyObekTax Poccuiickoit deneparuu (Mcxons M3 MPOrHO3UPYEMOM
MOTPEOHOCTH) HOBBIX MeCT B 00IIe00pa30BaTEIbHBIX OPraHU3aAlMIX, KPUTEPUEB €ro
dopmupoBaHus M TpeOOBaHUI K (YHKIIMOHAJIBHOMY OCHAIIEHUIO, a TaKKe HOpPMaTHBa
CTOMMOCTH OCHAIIIEHHUsI OJHOTO MecTa 00ydarollerocs yKa3aHHbIMU CpPEACTBAMU OOYy4YEHUS U
BOCIIUTAHHUS)

[IpenonaBanue mpeamera BeAeTCsl Ha 0a30BOM ypOBHE.

[{enn n3y4eHuss XMMUU HAIPABJICHBI HA!

— OCBOGHHME BaXHEHIIMX 3HAHUW 00 OCHOBHBIX TMOHATHUSX U 3aKOHaX XHUMHH,
XUMUYECKON CUMBOJIMKE,

— OBJIQZICHHE YMEHUSMHM HaOJI0JaThb XUMHMUYECKHE SIBJIECHUS, NMPOBOAUTH XMUMHUYECKHNA
AKCIIEPUMEHT, IPOU3BOAUTH pPacyeThl HA OCHOBE XMMMYECKUX (POPMYN BELIECTB U ypaBHEHUU
XUMHUUYECKHUX PEaKIIHH,

— pa3BUTHE I[I03HABATENbHBIX HHTEPECOB U WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
IIPOLIECCE MPOBEAEHUS XUMUYECKOI0 HKCIIEPUMEHTA,

—  BOCNHTaHHE OTHOUICHHUS K XMMHUH KaK K OJHOMY U3 (pyHIaMEeHTaIbHBIX KOMIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIeueI0BeYECKOM KyIbTYypHl,

— TpUMEHEHHUE IMOJYYeHHbIX 3HAaHUW M YMEHMH [Uid O€30MacCHOTO HCIOJNIb30BaHMS
BEIIECTB M MaTepuUajoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOM3BOJCTBE,  PELICHHS
MIPAaKTUYECKUX 3a/1a4 B IOBCEIHEBHOM JKW3HM, NMPEAYNPEKACHUS SBICHUN, HAHOCSIIUX BPEJ
3I0POBBIO YEJIOBEKA U OKPYXKAIOLIEH Cpesie



OmgHoil W3 BaXHEWIUX 3a7ad OCHOBHOTO OOIIEro oOpa3oBaHMs SIBJISETCS MOATOTOBKA
ydalnmxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOT'O U MPOPECCHOHATHHOTO MYTH.
OOyuaromuecs [OJDKHBI HAYYUTHCS CAMOCTOSTENBHO CTAaBUTh II€JIM W ONPENeNsITh IYTH UX
noctuxkeHus. Mcnonap3oBaTh NMPUOOPETEHHBIM B IIKOJIE ONBIT B pPEAJbHOM JKHU3HM, 3a paMKaMu
y4eOHOT0 mpoIiecca.

XuMus Kak y4eOHBIH MpeIMeT BHOCUT CYIIECTBEHHBIM BKJIAJ B BOCIIHTAHHE W DPa3BUTHE
oOyuaroluxcsi, OHa MPU3BaHAa BOOPYKUTh UX OCHOBAMHU XUMHYECKHX 3HAHHUH , HEOOXOIUMBIX IS
MTOBCETHEBHOU JKHM3HHM, 3aJI0KUTh (YHIAMEHT JIJIs TajJbHEHIIIEro COBEPIIICHCTBOBAHUS ITUX 3HAHUH,
a TaKXke CHocoOCTBOBaTh 0O€30IaCHOMY TIIOBEJIEHHIO B OKpYKawIled cpeiae U OepexHOMY
OTHOILIEHUIO K HeW. Pa3BuTue II03HABATEIIBHBIX HHTEPECOB B IIPOLECCE CAMOCTOSATEIBHOTO
MPUMEHEHUS] XUMUYECKUX 3HAHUI U HCIOJIb30BaHUE PA3IMYHbIX MCTOYHHUKOB HMH(pOpPMAINH, B TOM
YHUCJIE€ KOMIIBIOTEPHBIX.

Bocnutanue y0exI€HHOCTH B MO3UTHUBHOM POJM XMMHH B )KH3HU COBPEMEHHOT0 OOIIECTBa,
HEO0XO0AMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXKaroIlei cpere.

Jlns peaninzaumu nporpaMMsl B 8-9 kitaccax HCIOJIb3YeTCS:

Knacc YyeOnuku YMK ABTOD

I'.E Pynsuruc,

Xumuga. Heopraunueckast xuMus. 8 Kjiacc: y4eOHUK
P ¥ d.I" Penpaman

8 Ki1acce N
JUIs1 00111e00pa30BaTENBHBIX YUPEKICHHMH.

Xumus. Heoprannueckas xumus. Opranudeckas
9 knmace | xuMmus. 9 Kiacc: yueOHMK JUIst 0011e00pa3oBaTeIbHbIX
YUPEKIACHUMN.

I'.E Pynsuruc,
d.I" Penpaman

Mecmo yuedonozo npeomema «Xumusa» 6 yuedOHoOM niaamne

Oco0eHHOCTh Kypca «XHMUS» COCTOMT B TOM , YTO JJISi €r0 OCBOCHUS JOJDKHO 00JaiaTh HE
TOJIBKO OIIPEJICJICHHBIM 3allacoM IPEBApPUTEIbHBIX E€CTECTBEHHO- HAy4yHBIX  3HAHWH, HO U
JOCTaTOYHO XOPOILIO Pa3BUTHIM a0CTPAKTHBIM MBILUIEHUEM. DTO SBJSETCS INIaBHOW MPUYMHOM TOTO,
YTO B Y4YeOHOM IUIaHE 3TOT NPEAMET SBISETCS MOCIEAHUM B PAJly €CTECTBEHHO-HAYYHBIX
JUCLIUILINH.

B cootBercTBUM € y4eOHBIM IJIAaHOM Ha M3y4eHHE XMMHUHU B 8 Kjlacce OTBOJAUTCA 2 4Yaca B
Hezento, 68 4acoB B TOf, MO IJaHy B § kiacce — 2 yaca B Hezeno (68 yacoB). B 9 kimacce orBoguTcs
2 yaca B HeJenro, 68 4acoB B Toj.

Cesi3u mpenmera «XUMUs» € OCTAIbHBIMM ITPeIMETaMu Y4eOHOIO TUIaHa:

B nporpamme yuuThIBaeTCs peanusaliysi MesKIpeaIMeTHBIX CBsizel ¢ KypcoM gu3uku (7 Kiacc)
u Ouosoruu (6-7 Kiacchl), TAe AaeTCsl 3HAKOMCTBO ¢ CTPOEHUEM aToMa, XUMHUYECKOH opraHu3anuei
KJIETKU U TpolieccaMy 0OMeHa BEIIEeCTB.

[InanupoBaHMe BKIIOYAECT pEAIM3ALMI0 MEXKIPEAMETHBIX CBS3€H XUMHUU C KypCaMH:
¢bu3uku, Omonoruu, reorpaduu, SKOJIOTHH B COOTBETCTBYIOIIMX TeMax ypokoB B 8—9 kiacce.

Okonorusa. Pemienue r100anbHBIX PErMOHAIBHBIX, JOKAJIbHBIX MpoOieM; Oe30TXO0JHbIE
TEXHOJIOTUH; OXpaHa aTtMocdepbl, THAPOCcEphl, MOUYBbI, XUMUUYECKUE 3arPA3HEHUS

®usuka. CtpoeHue aToma (S1po, JMEeKTPOoHbl). Baskneiimme oTkpbITHs B GU3MKE,

DIIEKTPOHHBII, ATOMHO-CHUJIOBOM MUKPOCKOIIBI; IAEPHBIN peakTop; Cuiel B NMpupoae

buonorus. Xwumuueckas oOpraHuzanMs —KIETKH (OpraHMYECKHE BEIECTBA, MMHHEpAJIbI,
KJIeT4YaTKa); 0OOMEH BEIIEeCTB; KaTaJlu3 .YeJIOBEK U OKpykaromas cpena; dorocunres

['eorpadus. MecTopoxkIeHUs MOJIE3HBIX UCKOIIAEMbIX MHpa, PETHOHA, CTPAHBI;

VYcnosus cpensl; mouBsl .ATMocdepa, ruapochepa; MuHepaibHOE U OPraHUYECKOE CHIPHE;
XuMuueckass MPOMBIIUIEHHOCTh(METALTYprusi, HedrenepepaboTka,  mepepaboTKa rasa, YIis,
TUIPOMETAUTYPrisi, MPOU3BOJICTBO , MUHEPAIBHBIX YIOOPEHUM, MalIMHOCTPOCHHUE).

OO61as xapakTepucTHKa y4eOHOTo npeameTa



B conmepkanum maHHOTO Kypca MpeACTaBICHBI OCHOBOIIOIATAIOIINE TEOPETUUECKUE CBEIACHUS
10 XUMUH , BKITIOYAOIINE B Ce0sI M3yYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH MX CBOICTB
OT CTPOCHHUS, HCCIAEAOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKUX MPEBPAIICHUA M MYTEH yIpaBIICHHUS
VMU B LIEJIAX MOJIYYeHHs BEIIECTB , MATEPUAJIOB , SHEPIHUH.

Conepkanre y4eOHOTro TpeaMeTa BKIIOYACT CBEACHHS O HEOPraHMYECKHUX BEIIeCTBaX, WX
CTPOCHHUM U CBOMCTBaxX, a TaK)Ke XMMHYECKUX IMpOIleccax, MPOTEKAOIIMX B OKPYXKAIOLIEM MHPE.
Haubonee cinoxxuple anemMeHTh DyHAAMEHTANBHOTO SApa COACp)KaHMs OOIIero oOpa3oBaHHS IO
XUMUU , TaKUE, KAaK OCHOBBI OPraHUYECKON U MPOMBILUICHHON XUMHUHU, MEPEHECEHBI B MPOTpaMMy
CpeIHEeH MOTHOM 00111e00pa30BaTEIHLHOM IIIKOJIBI.

TeopeTnueckytro OCHOBY M3Y4YEHHS HEOPTaHMYECKOM XHMHHU COCTaBJII€T AaTOMHO-
MOJICKYJIIPHOE YYCHHE, TNEPUOIUYCCKUN 3aKOH MeH/eneeBa ¢ KpaTKUMHU CBEJICHUSIMH O CTPOSHUU
aTOMOB, BHJIaX XMMHUYECKOU CBSI3H, 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUH.

B wu3ydeHmm Kypca 3HAUMTENbHAs pOJIb OTBOJUTCA  XUMHUYECKOMY OSKCIEPUMEHTY,
MIPOBEJICHUIO MPAKTUYECKUX U JIAOOPATOPHBIX pabOT M OMUCAHUIO MX PE3YIbTATOB , COOIIOACHUIO
HOPM M MPABHJI TOBEJCHUS B XUMHUYECKUX JTA00PATOPHSIX.

[Ipenmer «XuMus» U3ydaeTcsl Ha YPOBHE OCHOBHOIO o0I1ero oopasosanus B 8 — 9 kiaccax B
o0meM o0beMe 136 yacos.

Ton KonnuecTBoO yacosB KoanuectBo
Kiacc KonmuectBo yacos B rog
00y4YeHHSI B HEJICIIO y4eOHBIX HEJeNb
1 8 2 34 68
2 9 2 34 68
Bceero 136

[TporpamMmMoii peTrycCMOTPEHO MPOBEICHHE KOHTPOJIBHBIX U MPAKTHYECKUX padoT

g
8 8
Bun pabotsr Tema paboTsl s g
2
8 xiacc
1. IIpuemsl Ge3omacHoi paboOThI C 000PYIOBAaHUEM M BELIECTBAMHU. 1
Crtpoenue njaamMeHu.
2. OuucTKa 3arpsa3HeHHON MOBAPEHHO couu. 1
3. [lomydenue u cBOICTBA KUCIOPOIA 1
MPAKTUYECKHE .
paboTH! 4. ITony4yeHue BoJopoja u HCCIIE/I0BAHHE €TO CBOHCTB. } 1
5. [IpuroroBieHue pacTBOPOB COJIEll € ONpPENEICHHONM MaccoBOU
JI0JIEN BEILECTBA 1
6. Pemenre sxcriepuMeHTaNbHBIX 3a1a4 10 TeMe «OCHOBHBIE KIIacChl
COCIMHEHUN» 1
koHTpoabHble | 1. [TomyronoBas arrectanmonHas paboTa (1o BEIOOpY) 1
paboTHI 2. T'omoBas arrecraninonHas padora (BIIP) 1
9 kiacc
Ilpakmuueckaa paboma 1.M3ydyeHue BIUsSHUA YyCIOBUN mnpoBeaeHus | 1
XUMHYECKON PEaKIMH Ha €€ CKOPOCTb.
npaktuueckue | [Ipakmuueckas paboma 2. PenieHne sKClIepUMEHTANBHBIX 3a/1a4 1o Teme | 1
paboThI «CBOHCTBa KHCIIOT, COJIEH, OCHOBAaHUI KaK 3JIEKTPOIUTOBY
Ilpakmuuecxas paboma3. TlonydeHne CONMSIHON KHUCIOTHI M M3ydeHue ee | 1
CBOICTB 1




Ipaxmuyeckas paboma 4. PemeHne 3KCIEPUMEHTATBHBIX 337124 110 TEME

«Kucnopon u cepa» 1
Ilpakmuueckass paboma 5. llonyueHue aMMHuaka W M3Y4YCHHE €r0
CBOICTB. 1
Ilpakmuueckass paboma 6.  Ilonyyenue oxcunma yriepoxa(ly) um| 1
U3y4eHHUE ero cBoicTB. Paco3naBanue KkapOOHATOB .
Ipaxmuyeckas paboma 7. PemieHne 3KCIEPUMEHTATBHBIX 337124 110 TEME
«MeTaibl U UX COCAUHEHUS

koHTponbHble | 1. [lomyromoBas arrecranimorHast pabota (1o BEIOOPY) 1

paboThI 2. l'omoBas arrecrannonHas padbora 1

Onucanue yeHHOCMHBIX OPUEHMUPOE COOEPIHCAHUA YUedH020 npedmema «Xumus)

B kauecTBe IEHHOCTHBIX OPHUEHTHPOB XHMHYECKOrO OOpa30BaHUS BBICTYNAIOT OOBEKTHI,
u3ydaeMble B Kypce XUMHH, K KOTOPBIM y oOydaromuxcs (GpopMUpyeTcs IEHHOCTHOE OTHOIICHHE.
IIpu 3TOM Beayllyto pojib UIParOT MO3HABATENbHbIE [ICHHOCTH, TaK KaK JaHHBIA y4eOHBIN MpenMeT
BXOJHUT B TPYIIy NPEJAMETOB IO3HABATEIBHOTO IMKJIA, TJABHAs [EIb KOTOPBIX 3aKIIOYAETCS B
U3YYEHUH MTPUPOJIBL.

OCHOBY no3naeamenbHbIX YeHHOCmell COCTABISIIOT HAay4HbIE 3HAHMS, HAy4dHbIE METObI
no3HaHus. [lo3HaBaTenbHbIE LIGHHOCTHBIE OPHEHTALMH, (POPMUPYEMBIE B IPOLIECCE U3YUCHHS XMMUU,
MPOSIBIISIFOTCS B TIPU3HAHHH:

e [ICHHOCTH HAYy4YHOT'O 3HaHHUS, €ro MPAKTUYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;

e [ICHHOCTH XUMHUYECKUX METOJIOB UCCIICAOBAHMS KUBOW U HEKUBOU TIPUPOJIBI.

Pa3BuTue mo3HaBaTeNbHBIX LIEHHOCTHBIX OPUEHTALMH COJEpKaHMUS Kypca XUMHM I103BOJIET
c(OpMHPOBATE:

* YBR)XXUTEJIBHOE OTHOILIEHHE K CO3UIaTeNIbHON, TBOPUECKON JEATEIbHOCTH;

e MIOHMMAaHUE HEOOXOAMMOCTH 37J0POBOTO 00pa3a KU3HHU;

e NIOTPEOHOCTH B 0€3yCIOBHOM BBINOJIHEHUH MPaBUJI O€30IIaCHOTO MCIIOJIb30BaHMsI BELIECTB B
MIOBCEIHEBHOMN JKU3HH;

e CO3HATENbHBIN BBIOOP OyayIIel npodeccnoHaIbHOM 1eATeIbHOCTH.

Kypc xumun o0nanaer BO3MOKHOCTIMH 7151 (POPMUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCME,
OCHOBY KOTOPBIX COCTaBJISIOT Ipoliecc oOIIeHus, TpaMOoTHas pedyb. KoMMyHUKaTUBHbBIE IIEHHOCTHBIE
OpHEHTAIIMH Kypca CIIOCOOCTBYIOT:

e NPaBUJILHOMY HUCIOJIb30BAHUIO XMMUYECKOH TEPMUHOJIOTUN U CUMBOJIMKH;

e Pa3BUTHUIO TOTPEOHOCTH BECTH AHMAJIOT, BBICIYIINBATH MHEHHE OIMOHEHTA, Y4acTBOBATH B
JMCKYCCHH;

Pa3BUTHIO YMEHHS OTKPBITO BBIPAXKAaTh U ApTYMEHTUPOBAHO OTCTAMBATH CBOIO TOUYKY 3PEHHSL.

Dopmul, mexHOI02UU, MEMOOBL U CPEOCMEA 0OYUEeHUSL.

[Ipu oOydeHuu ydyammxcs MO JaHHOW paboueld y4eOHON mporpaMme HUCHOIB3YIOTCS
cienyroiue hopmvi 00yueHUs.

WHAUBHUAYallbHAs (KOHCYJIbTAINHN);

rpynnosas (yyamuecs paOoTaioT B IpYyMIax, CO3JaBa€MbIX HAa PA3JIMYHBIX OCHOBAX: MO TEMILY
YCBOGHUS — TpU H3YyYEHHUH HOBOTO MaTepuana, MO0 YpPOBHIO  Y4eOHBIX JOCTHKCHMH — Ha
00001IAIOIINX IO TEME YPOKaXx);

bponTanbHas (paboTa yuauTess cpazy co BCEM KJIaCCOM B €IMHOM TEMIIE C OOIIMMH 3a/1a4aMH );

napHasi (B3auMOJICHCTBHE MEXTY IBYMs YICHUKAMH

Memoowvl u cpedcmea: TpOOIEMHBIN, IBPUCTHUECKUI; NMPAKTHUECKUE M CaMOCTOSTENIbHBIC
paboTel U J1abOpaTOpPHBIE ONBITHI; JEMOHCTPALIMOHHBIA 3KCIEPUMEHT; HAIJISIIHbIE TocoOus —
TaOIUIIbI, KOJUIEKIIMU, MOJIENIH; SJIEKTPOHHBIE TOCOOHS; XUMUYECKOE 000PYI0BaHNE U PEAKTHBEI.

B opranmzanum  yuyeOHOW  JEATENBHOCTH  YYalIUXCSl  HCIOJIb3YHOTCS CIIEeIyIoIINe
0b6pazoeamenvHvle MEeXHOL02UU U UX DIEeMEHMbL.



— TEXHOJIOTUH MTPOOJIEMHOT0 00y4eHus,

— QJIEMEHTHl  3]I0pOBbECOEpEerarlMX  TEXHOIOTUH,  IO3BOJAIOIINE OCYILECTBIISATh
Qg QepeHIIMPOBAHHBIA MOAXO0 K yJalIUMCS B COOTBETCTBUHU C UX (PU3MUYECKHUMH U TICUXHYECKUMHU
BO3MOKHOCTSIMH, (JOPMHUPOBATh Y HUX YMEHUE UCIOJIb30BATh PA3IMUHYIO CIIPABOYHYIO JIUTEPATYPY,
9YTO BEAET K YMEHBUICHHIO KOJIMYECTBA MEXAaHWYECKH 3ay4ylMBacMOT0  MaTepuania; pa3BUBATh
JIOTHYECKOE MBIIIUIEHUE YYaIIUXCsl, YTO SABJSIETCA OJHUM M3 YCIIOBHUM IMOATOTOBKH YYalIUXCs K caye
EID;

— nHGOPMAIMOHHBIE TEXHOJIOTHH.

— CHCTEeMa KOHTPOJS 32 YPOBHEM Y4YEOHBIX AOCTIDKCHHH yUYaIIMXCsl B MPOLIECCE pean3aliui
JAHHOM pabouelt yueOHON ITporpaMMbl BKJIFOUAET 3aILUTY IPAKTUYECKUX PabOT, CAaMOCTOSITEIbHbIE U
KOHTPOJIbHBIE paOOTHl C Pa3IMYHBIMU TUIAMH KOHTPOJHUPYIOIIUX 33aJaHui (C BEIOOPOM OTBETA, C
KpPaTKUM OTBETOM, C Pa3BEPHYTHIM OTBETOM).

— OCOOEHHOCTM OpraHu3alMd 0Opa30BaTENbHOM JESITENbHOCTH IO IPEIMETy:Beayllue
TEXHOJIOTUH, (POPMBI, METObI, METOAMKH, MMPHEMbl OOYYEHHS; YHCIO U TEMAaTUKa KOHTPOJBHBIX
(J1abopaTOPHBIX, MPAKTUICCKUX U JAP. BUIOB) padOT.

Paboueii mporpammoil ywyeOHoro mpeamera «XHUMHUS» HPETYCMOTPEHO BBINOJIHEHHE
JIOMAILIHETo 3a/1aHus B cieayonmx popmax — yctHas popma, mucbMeHHast opMma.

Onucanue cooepicanus, 6u008 u opm opeanuzayuu y4eoHol 0eameabHOCmU no
PAa3eumuio UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UIL 8 PAMKAX npeomema « Xumusn»

B Hacrosimiee BpeMsi 3HAUUTENIBHO NMPUCYTCTBHE KOMIIBIOTEPHBIX M MHTEPHET- TEXHOJOTUM B
MOBCETHEBHOM  JCSATEIBHOCTH YYaIllErocs, B TOM YHCIE BHE BPEMEHHM HAXOXICHUS B
o0Opa3oBaTenbHON opranu3zanuu. B 3Toi cBs3u ywammiics moxeT oOnanath mensiM psgom WMKT-
KOMIIETCHTHOCTEH, TOJYyYEHHBIX HWM BHE 0Opa30oBaTeIbHON oOpraHu3zanuu. B 3TOM KOHTEKCTe
BaXHBIM HaIlpaBJICHUEM JesTelbHOCTH B cdepe (opmupoBanus MKT-komneTeHIMii cTaHOBSATCS
MOJ/IEPKKA U PA3BUTHE YUallerocs.

Buner yue6Hoii nestensHocTH, obecneunBaromux popmupoanue UKT-komneTeHmmm:

- BBINIOJIHSEMBIE Ha ypoOKax, JoMa MU B paMKaxXx BHEYPOUHOM JE€ATENbHOCTH 3aJaHus,
MIpeINoJIararolIfe NCIOIb30BaHUE IIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

- CO3/IaHHE U PEAAKTUPOBAHUE TEKCTOB;

- CO3JIaHKE U PEIaKTUPOBAHUE NEKTPOHHBIX TAOJIHII,

- WCIIOJNB30BAaHHUE CPEACTB Il TOCTPOCHHUS Jauarpamm, rpadukoB, OJIOK-CXEeM, IPYTHX
rpaduuecKux 0ObEKTOB;

- CO3JIaHHUE€ U PEAAKTUPOBAHUE TIPE3CHTAIU;

- IOMCK U aHanu3 uHpopmaiuu B lHTepHeTe;

- ceTeBasi KOMMYHUKAIIMS MEXITY YUCHUKAMU U yUUTEJIEM.

1. INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA, KYPCA

W3ydyeHre XMMHUM B OCHOBHOM IIKOJE JAa€T BO3MOYKHOCTb YYaIlMMCSI JOCTUYb CJEIYIOIIMX
pE3YJIBTaTOB Pa3BUTHSL:
Jluunocmuwie pesynbmamol
W3y4yeHrne XMMHH B OCHOBHOM ILIKOJIE JAET BO3MOKHOCTB JTOCTHYB CIEAYIOLIUX PE3yIbTaTOB B
HaIpaBJIEHUU JTUYHOCTHOTO Pa3BUTHSL:
BOCIIUTaHUE POCCUHUCKOM IpakJaHCKOW MJIEHTMYHOCTH: MAaTPUOTU3MA, JIIOOBH U YBAXXEHUIO K
OteuecTByY, YyBCTBa rOPJIOCTHU 3a CBOIO Po/lMHY, 32 pOCCUHCKYI0 XMMHUYECKYIO HAYKY;
(dopMHpOBaHHE LEITOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHON NMPAKTHKH, a TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUPA;
dbopMupOBaHHE OTBETCTBEHHOIO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHIO M €aMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHMIO U IO3HAHHIO, BHIOOPY
npodunsHOro 006pa3oBaHUs Ha OCHOBE MH(OpPMAIMHM O CYIIECTBYIOLIUX IMpodeccusx M JUYHBIX



po(eCCHOHATIBHBIX MPEINOYTEHUH, OCO3HAHHOMY ITOCTPOEHUIO MHANBUIYaJIbHOM 00pa30BaTeNbHOM
TPAEKTOPHH C YUETOM YCTOWUYMBBIX IIO3HABATEIbHBIX HHTEPECOB;

(dopMHpOBaHHE KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B 00pa3oBaTeiIbHOH, OOLIECTBEHHO
MOJIE3HOU, Y4eOHO-HMCCIIeI0BaTeIbCKON, TBOPUYECKON U IPYTUX BHAX ACATEIBHOCTH;

(GopMHpOBaHUE MOHMMAHUS LIEHHOCTH 3/10pOBOrO M 0€30MacHOro o0pasa >KU3HU; YCBOCHUE
MPaBUJI WHAWBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJCHUS B YPE3BBIUYANHBIX CUTYaIHX,
YTPOKAIOIIUX KU3HU U 310POBbIO JIFOJIEH;

¢dopMHpoBaHHE TMO3HABATEIBHOM M HMH()OPMAIIMOHHOW KyJIBTYpBl, B TOM YHCIIE DPa3BUTHE
HaBBIKOB  CAMOCTOSITEIbHONM paboThl ¢  y4eOHBIMH  I[OCOOMSIMM, KHHMIaMH, JOCTYIHBIMU
MHCTPYMEHTAMHU ¥ TEXHUYECKHUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

(GopMHpOBaHNE OCHOB 3KOJIOI'MYECKOI'O CO3HAHMs Ha OCHOBE IPU3HAHUS LIEHHOCTH KU3HU BO
BCeX €€ MPOSBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOI'O, OEPEKHOI0 OTHOLIEHUS K OKpYXKarolleu
cpene;

pa3BUTHE TOTOBHOCTH K pEIICHUIO TBOPYECKUX 3a7ad, YMEHHS HaXOIUTh aJEcKBaTHBIC
CrocoObl IMOBEJIEHUs M B3aUMOACWCTBUS C IIApTHEpaAaMM BO BpeMs Yy4eOHOM U BHeyueOHOMH
NESTeIbHOCTH, CHOCOOHOCTH OLEHUBATh IPOOJEMHBIE CHTYyallUd W OINEPATUBHO IPHHUMAThH
OTBETCTBEHHBIE PELICHUS B Pa3IMYHBIX HNPOAYKTHUBHBIX BUIAX JAEATEIBHOCTH (yyeOHasi IOMCKOBO-
HCCIIeIOBAaTENbCKasd, KIyOHas, IPOEKTHAs, KPYKKOBas U T. 11.)

MemanpeomemHnule pe3yromameoi.

MeTtanpeagMeTHBIMU pe3yjIbTaTaMi OCBOEHHUS OCHOBHOM  00pa3oBaTelbHOW MPOTrpamMMbl
OCHOBHOT0 00IIIeT0 00pa30BaHUsI SIBISIOTCS:

OBJIaJICHUE HaBBIKAMH CaMOCTOSITEIbBHOTO MPUOOPETeHUsS HOBBIX 3HAHHM, OpraHu3aluu
y4eOHOH eI TeNbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

YMEHHE IJIaHUPOBaTh IYTH JOCTIDKEHUS LieJel Ha OCHOBE CaMOCTOSITEIbHOTO aHallu3a
YCIIOBUH M CPEICTB UX JOCTUIKEHMSI, BBIIEIATh AJbTEPHATUBHBIE CIOCOOBI JOCTHXKEHUS LEIH U
BbIOMpaTh Hambosnee S(PPEeKTUBHBIMN CMOCOO, OCYIIECTBISATh IM03HABATEIbHYIO pe(pICKCUIO B
OTHOIICHHUHU ACUCTBUH IO PEIICHUIO YU€OHBIX U MO3HABATEIBHBIX 33/1a4.

yYMEHHE MOHMMATh MPOOJIEeMy, CTaBUTh BOIMPOCHI, BBIIBUTaTh TUIOTE3Y, JaBaTh OMpPEICICHUE
MOHATHUSIM,  KJIACCU(PUIMPOBaTh, CTPYKTYpUpOBaTb MaTepuaji, MPOBOJUTh OSKCIIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATEH BHIBO/BI U 3aKIIOYECHUS;

YMEHHE COOTHOCUTH CBOU JICHCTBUS C MJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLLECTBISATh KOHTPOJIb
CBOEH JEATENbHOCTH B MPOIIecCe JOCTHKEHUS pe3yibTara, ONpeaelsiTh ClOCO0b! JeHCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUNH M TpeOOBaHUI, KOPPEKTUpPOBAaTb CBOM JEHCTBUS B COOTBETCTBUU C
HW3MEHSIOLIENCS CUTYallUE;

dbopMupOBaHHE U pa3BUTHE KOMIETEHTHOCTH B 0OJacTH HCIIOJIb30BaHUS MHCTPYMEHTOB M
TEXHUYECKUX CpPeICTB HMH(POPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB U  MPOTPAMMHOTO
oOecrnieueHns) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUSI KOMMYHUKATHBHBIX U IO3HaBaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI;

YMEHHE CO3[aBaTh, IPUMEHATh U MPEOOPa30OBbIBATh 3HAKU U CUMBOJIBI, MOJIENIN U CXEMBbI JJIs
pelieHrs yueOHbIX U M03HABATEIbHBIX 33/1a4;

yYMEHME H3BJIEKaThb MHQOPMAIMIO U3 PAa3IMYHBIX MCTOYHHMKOB (BKJIOYas CpeJICTBA MacCOBOM
uHpopMalMK, KOMIAKT-AMCKM Y4eOHOro Ha3zHaueHus, pecypcbl HMHTepHera), cB0OOAHO
M0JIb30BAThCS CIPABOYHOM JUTEPATypOil, B TOM YHCIIE€ U HA DJIEKTPOHHBIX HOCHUTENSX, COOJIOAATh
HOPMBI HHPOPMAIIMOHHOM N30UPaTEeNbHOCTH, ITUKH;

YMEHHE Ha IMpPaKTUKE T[OJIb30BaThCSI OCHOBHBIMHM JIOTHYECKHMMH NpPHUEMaMH, METOJaMU
HaOJI0ACHUS, MOIETTMPOBAHUS, OOBSICHEHHS, PELIeHUs TPo0IeM, MPOTHO3UPOBAHUS U JP.;

YMEHHE OpraHNU30BbIBaTh CBOIO U3Hb B COOTBETCTBUU C MPEACTABICHUSIMU O 3I0pDOBOM 00pase
KU3HU, TpaBaX W OOS3aHHOCTSIX TpakJaHWHA, LEHHOCTAX OBITHS, KyJIbTYpbl M COLIMAIBLHOTO
B3aMOJCHCTBUS;

YMEHUE BBINIOJIHATH NO3HABATENbHBIE U MPAKTUUECKHUE 33JJaHUs, B TOM YHCIIE TPOCKTHBIE;



YMEHHE CaMOCTOSATENbHO M apryMEHTHPOBAHHO OIICHUBATH CBOM JCHUCTBHS U JCHCTBHA
OJTHOKJIACCHUKOB, COJIEP’KATeIbHO OOOCHOBBIBAasl MPAaBUIBHOCTh WM OUIMOOYHOCTH pe3yjbTara W
criocoba NeHCTBUS, aJIeKBaTHO OLIEHMBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (haKTHUECKOTro WiIN
IPEAINOIaraéMoro pacxofa pecypcoB Ha pelIeHHe 3a7add, a TaKKe CBOU BO3MOXKHOCTH B
TOCTHKEHUH LN OTIPEICICHHOM CII0KHOCTH;

yMmenue paborars B rpymnne — 3(G(eKTUBHO COTpYAHMYATH M B3aUMOCWCTBOBATH HAa OCHOBE
KOOPIMHAIMH PA3JINYHBIX TO3UIMH IPU BBIpaOOTKE OOIIEro pemeHust B COBMECTHOMN JEATEIbHOCTH;
CIIyIIaTh MapTHEPA, (OPMYIUPOBATH U APTYMEHTUPOBATh CBOE MHEHHUE, KOPPEKTHO OTCTaMBATh CBOIO
MO3HIUIO U KOOPAMHUPOBATH €€ C IMO3UIMHM HMapTHEPOB, B TOM YHCJIE B CHUTYAIlMH CTOJKHOBEHHS
MHTEPECOB; MPOJIYKTUBHO pa3peniarb KOHPIUKTH HA OCHOBE yueTa WHTEPECOB M MO3UIMI BCEX €ro
YYaCTHHUKOB, TIOMCKA ¥ OIIEHKU aJbTEPHATHBHBIX CIIOCOOOB pa3pemieH st KOH(PINKTOB.

IIpeomemnmnvie pe3ynomamol.

[TpeameTHbIMU pe3yibTaTaMiu OcBoeHUs OCHOBHOW 00pa3oBaTelbHON MPOTrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHuUs SABISIOTCA:

(dopMHpoBaHUE TEPBOHAYATIBHBIX CHUCTEMATHU3UPOBAHHBIX NPEACTABICHUN O BEIIECTBAX, UX
IPEBpalllEeHUsIX U I[PAKTMYECKOM IPUMEHEHHM; OBJIaJICHUE TMOHATHMHBIM amnmaparoM MU
CUMBOJIMYECKUM SI3bIKOM XUMUU;

0CO3HaHHE OOBEKTMBHO 3HAYUMOCTH OCHOB XMMHYECKOM HayKM Kak 00JacTd COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHYECKHX IPEBPALICHUI OpPraHMYeCcKUX M HEOPraHMYEeCKHX BEILECTB Kak
OCHOBBl MHOIMX SIBJICHUH KMBOM U HEXUBOW MpPHUPOJIBI; YIIIyOJeHHE MpeICTaBIeHUH o
MaTepUaIbHOM E€UHCTBE MUPA;

OBJIQJICHUE OCHOBaMH XUMHUYECKOW TI'pAaMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBaThb U
OOBEKTHBHO OIICHWBATh XM3HEHHBIC CHTYallUd, CBS3aHHBIE C XHMHEH, HaBBIKAaMH O€30IacHOTO
oOpallleHusl C BEIEeCTBAMM, MCIIOJIb3yEMbIMHU B IOBCEHEBHON JKU3HU; YMEHHUEM aHAJIM3UPOBATh U
TUTAHUPOBATH IKOJOTHMYECKH 0e30IacHOe MOBEACHUE B LEIAX COePEKEHHsS 30POBbs U OKPY>KaIOLIeH
cpensbl;

(dbopMupOBaHHE YMEHUI yCTaHABIUBATh CBA3M MEX/y PEabHO HAOII0Ja€MbIMH XUMUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOMALUIMMU B MHKPOMHpE, OOBSICHATh MPUYMHBI MHOI000pasus
BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHS, a TAaKXK€ 3aBUCHUMOCTh MPUMEHEHMUS
BELIECTB OT UX CBOMCTB;

PUOOpPETEHUs! OMNbITA UCIOJB30BAHUS PA3IUYHBIX METOAOB M3YyU€HHUs BEIECTB; HAONIOAECHUS
32 MX [PEBPALICHUSAMM TIPU IPOBEIECHUU HECIOXHBIX XHMHUYECKHUX OIKCIIEPUMEHTOB C
HCII0JIb30BaHNEM JIa0OpaTOPHOTO 000PYIOBaHMS U TPUOOPOB;

(dopMHpoBaHUE TMPEICTABICHUM O 3HAUYECHMM XUMHUYECKOW HAyKH B PEIIEHUU COBPEMEHHBIX
9KOJIOTMUECKUX MpoOjeM, B TOM 4YHCIE B MNPEAOTBPAIIEHWH TEXHOTEHHBIX U 3KOJOTHYECKHX
Karactpog.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YYEBHOI'O ITPE/IMETA

W3ydeHne yueOHOrO mpeaMeTa OOECTeuuT IOCTIKEHHE YyJalluMHUCs 8 Kiacca CIeTyHOIIUX
MPEIMETHBIX PE3YJIbTATOB:

Yyamuiicss Hay4uTcs:

XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOMIOJCHUE, U3MEPEHNE, IKCIIEPUMEHT;

OTHCHIBATh CBOMCTBA TBEP/BIX, KHUJKHX, Ta3000pa3HbIX BEIIECTB, BHIIEIAS UX CYIISCTBEHHBIC
MPU3HAKY;

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHX IOHATHH «aTOM», «MOJEKYJIa», «XUMHUYECKUN
3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTHY», «XUMHUYECKasi PEaKIHUs»,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHMS MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOU TEOPUU;

pasznuyaTh XUMHUYECKHE U (U3UYECKUE SBIICHNUS,



Ha3bIBAaTh XUMHUYCCKHEC DJICMCHTHI;

OTIpeNIeNIATh COCTaB BEUIECTB MO UX hopMymam;

OTPEICTATh BAJICHTHOCTh aTOMa DJIEMEHTA B COCTMHEHUSX;

ONpCACIIATh TUII XUMHUYCCKUX peaKHHﬁ;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHMUS XUMHUECKUX PEAKIIHA;

BbIABJIATH HPU3HAKHU, CBUACTCILCTBYIOIIUC O MPOTCKAHUU XUMHUYECKOU pCakuun 1nIpu
BBIIIOJJHEHUH XMMHUYECKOT'O OIIbITa;

COCTaBIATH (GOPMYJIIbI OMHAPHBIX COCTUHEHUM;

COCTABJISITh YPABHEHHS XUMHYECKUX PEaAKIIHi;

co0uro1aTh MpaBuiia 0€30MacHON padOThI IPU MPOBEICHUH OTIBITOB;

MOJIB30BATHCSA JJA0OPATOPHBIM 000PYIOBAaHUEM U TTOCY/IOM;

BBIYKCIIATH OTHOCHTEIBHYIO MOJIEKYIIIPHYIO X MOJIAPHYIO MacChl BEILIECTB;

BBIYHCIIATH MAaCCOBYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa 1o (popMyJie COeTMHEHUS;

BBIUUCIIATh KOJMYECTBO, OOBEM WM MacCy BEIIeCTBA IO KOJIHYECTBY, 00BEMy, Macce
peareHTOB WJIA MPOJAYKTOB PEAKIIHH;

XapaKTepu30BaTh (U3NYECKUE M XUMHUYECKHE CBONCTBA TMPOCTHIX BEIIECTB: KUCIOPOJA H
BOJIOPO/IA;

MOJTy4aTh, COOMPATH KUCIOPO M BOJOPOT;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOJAOPO;

pacKpbIBaTh CMBICH 3aKOHAa ABOTaApO;

PacKpbIBaTh CMBICII IIOHATHS «MOJISPHBINA 00BEM»;

XapaKTepu30BaTh GU3NUCCKUE M XUMUICCKIE CBOHCTBA BO/IBI,

PacKpbIBaTh CMBICII IOHATHS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

MIPUTOTOBJISAITH PACTBOPHI C ONPEACIICHHON MacCOBOH J0JI€H pPaCTBOPEHHOT'O BEIIIECTBA;

Ha3bIBaTh COCAUHCHHNA N3YYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,

XapaKTepu30BaTh (DU3NYCCKHE U XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BCIIIECTB: OKCHIOB, KMCJIOT, OCHOBAHHUM, COJICH;

OTIpeeINATh MPUHAJICKHOCTD BEIIECTB K ONPEACICHHOMY KJacCy COSIMHEHHIA,

COCTAaBJISITh q)OpMYJ'II)I HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ HN3YUYCHHBIX KJIaACCOB;

MPOBOJIUTh  OMBITHI, MOATBEPXKIAIOIIME XUMUYECKHE CBOMCTBA MW3YYEHHBIX KJIIACCOB
HCOPTraHNYCCKUX BCIICCTB,

pacno3HaBaTh ONBITHBIM IYTEM pPAcCTBOPHI KUCIOT W IIEJIOYEed MO H3MEHEHHUIO OKpacKH
WHIUKATOPA;

XapaKTepU30BaTh B3aMMOCBA3b MEXAY KJIaCCaMH HEOPTAHMYECKUX COCIMHEHU;

packpsiBaTh cMbici [leprnoandeckoro 3akona J[.M. Menzaeneena;

OOBSACHATh (DU3MUYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpAa XUMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIBI M IEpHoJia B nepuoanudeckon cucreme [I.11. Menneneesa;

OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOCHHSI aTOMOB, CBOMCTB DJIEMEHTOB B IpeJenax
MaJibIX MEPHUOAOB U I'TaBHBLIX MOATPYIIIT;

XapaKTepU30BaTh XUMHUECKHE DIIEMEHTHI (OT BOJIOPOA IO KANbIIHsI) HA OCHOBE UX TOJIOKEHUS
B nepuoanydeckoit cucreme .M. MenaeneeBa u 0cCOOEHHOCTEH CTPOEHUSI UX aTOMOB;

COCTaBJISITh CXEMbl CTPOCHHUS aTOMOB NepBbIX 20 37eMEHTOB mnepuoanudeckon cucremst J[.1.
MeHnpeneena;

PaCKpBIBaTh CMBICII MMOHATUM: «XUMUYECKasl CBSII3bY, «3JEKTPOOTPULIATEIBHOCTDY;

XapaKTEPHU30BaTh 3aBUCHUMOCTDH q)HBI/I‘IeCKI/IX CBONCTB BCIIIECTB OT THIIA KpI/ICTaJ'IJ'II/ILIeCKOI\/'I
pELIeTKY;

OMpEaACIIATb BU XUMHUYECKOU CBSI3U B HCOPTraHNYCCKUX COCIUHCHUAX

U300paxaTh CXEMbl CTPOEHHUS MOJIEKYN BEIIECTB, OOpPa30BaHHBIX pPa3HBIMH BHJIAMHU
XUMHYECKHUX CBI3EH;

ONpeIeNsATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJIATH YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKquI;



VYuyamuiicst moay4YuT BO3MOKHOCTD:

0CO3HaBaTh HEOOXOJIMMOCTH COOJIFOJCHHS MPaBUJI AKOJOTHYECKH TPAMOTHOTO TOBEACHHUS B
OKpY>Karollen cpefie

IPaMOTHO 00pamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HU

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh MpH paboTe ¢ y4eOHUKOM U TabIuIamw,
MPOSIBJISITh YBAXKEHUE K MHOU TOYKE 3PEHUSI

00BEKTHBHO OLIEHUBATH MH(POPMAITUIO O BEIIECTBAX U XUMHUUYECKUX MPOIIecCcax;

OCO3HABaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUN MO XUMHUHU ISl MPAKTUYECKON AESTEIbHOCTU
YeJIOBCKA;

N3yuenne yueOHOTO npenMeTa 00eceuuT JoCTIKeHne ydammmMucs 9 kiiacca
CIIEAYIOIIMX MPEAMETHBIX PE3yIbTAaTOB:

BrInyCKHUK HayduTcs:

PACKpBIBATh CMBICI MOHITUN «HOH», «KaTHOHY», «QHUOH», «3JIEKTPOJIUTBD?, «HEIIEKTPOIUTHD?,
«QIEKTPOIMTUYECKAS TUCCOLMALUA», «OKUCIUTEIbY», «CTENEHb OKHUCIECHUS» «BOCCTAHOBUTEIbY,
«OKHCIIEHUE», «BOCCTAHOBJICHUEY;

OIpPEEIATh CTENEHb OKUCIEHHSI aTOMa 3JIEMEHTA B COEIMHEHUU;

PAaCKpBIBATH CMBICI TEOPUHU HIIEKTPOJIMTHUECKON AUCCOLMAINH;

COCTaBJIATh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, CONEH;

OOBSICHATh CYIIHOCTh IIpollecca 3JIEKTPOJUTHYECKON [UCCOLMAlMU M PEeaKIMi HOHHOIO
oOMeHa;

COCTaBJIATh MOJHBIE U COKpAIllEHHbIC HOHHBIE YPaBHEHUS peakui 0OMeHa;

OTIpeNIeNIATh BO3MOXXHOCTh ITPOTEKAHMSI PEaKIMii HOHHOTO 0OMEHa;

IPOBOJUTH PEAKIINH, IOATBEPKIAIOIINE KaUeCTBEHHbIM COCTAaB Pa3IMUHBIX BEILECTB;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH PEaKIiH;

KJaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIJIOB;

OPOBOJIUTH ONBITHl IO IIOJIYYEHUIO, COOMpaHMIO M H3YYEHHMIO XUMHUYECKHUX CBOMCTB
ra3o00pa3HbIX BEIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YIJIEKUCIBINA I'a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXI1Y COCTaBOM, CTPOCHHUEM U CBOMCTBAMU METAIJIOB;

Ha3bIBaTh OPraHWYECKHE BEIIeCTBa MO UX (opMyie: MeTaH, 3TaH, 3TWIEH, METaHOJ, 3TaHOJ,
IIMLEPHUH, YKCYCHasl KHCI0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, OJIEMHOBAsI KUCIIOTA,
IIIIOKO034;

OLICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKaloIlIel Cpe/ibl Ha OpraHU3M YeJIOBEKa;

IpaMOTHO 00palaThes C BEIECTBAMU B IIOBCEIHEBHOM KU3HU

OTpeAeNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIMIl HEKOTOPBIX IMPEACTABUTENEH OpraHMYEeCKHX
BELIECTB C KMCIOPOAOM, BOJOPOIOM, METAINIAMU, OCHOBaHUSAMHU, FaJIOT€HAMHU.

BBIITyCKHUK TIOJIyYUT BO3MOKHOCTbD:

BBIJIBUTaTh U MPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl O XUMHYECKUX CBOMCTBAX BEIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHUE PEaKLUH, O XapakTepe U
MIPOYKTaxX PA3INYHBIX XUMHUYECKUX PEAKIIN;

XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH IPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEKy JTaHHBIMHU XapaKTEPUCTUKAMHU BEILIECTBA;

COCTABJIAITh MOJIEKYJISIDHBIE M IIOJIHBIE WOHHBIE YPAaBHEHUS II0 COKPALICHHBIM HMOHHBIM
YPaBHEHUSM;

IIPOrHO3UPOBATh CIIOCOOHOCTD BEILECTBA MIPOSIBIIATH OKHUCJIUTEIIbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIIEHUS DJIEMEHTOB, BXOJAIINX B €T0 COCTaB;

COCTABJIAAITh YPAaBHEHUs PEAKLUN, COOTBETCTBYIOIIMX IIOCIEAOBATEIBHOCTH IPEBpALCHUN
HEOPraHWYECKHUX BEIIECTB Pa3INYHBIX KJIACCOB;



BBIJIBUTaTh M IPOBEPATh HKCIEPUMEHTAIBHO THMIOTE3bl O pE3yJlbTaTax BO3JAEHCTBUSA
pa3nuYHbBIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKOH peaKInm;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIMM IPH BBIIOJHEHUU IPOEKTOB U
y4eOHO-HCCIIE0BATENIbCKUX 33434 10 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHUS
BEIIECTB;

KPUTUYECKH OTHOCUTBCS K ICEBAOHAYYHOH HWH(OpManuu, HeToOpOCOBECTHOM pekiaMe B
CpeAcTBax MaccoBOM HH(popMaLUH;

NOHUMAaTh HEOOXOIUMOCTh COOJIONICHUS TPEANUCAHHA, MpeiaraéMblX B MHCTPYKLHUAX IO
HCIOJIb30BAHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMHUU U IP.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

XNMMUS 8 kaace
2 yaca B HeJeJI10, Bcero 68 yacos

Pazgen 1. OcHOBHEBIE MOHATHUS XUMUH
(YpOBEHb aTOMHO-MOJIEKYISAPHBIX MPEICTABICHUN)
51 vac

IIpeamer xumun. XvuMusl Kak 4acTh €CTECTBO3HaHMS. BemiectBa n nx cBorcTBa. Yucrtoie
BEIIECTBA U CMECH. METO bl MO3HAHUS B XUMHH: HaOI0IeHNEe, SKciepuMeHT. [IpreMbr 6e30macHo
paboTsl ¢ 0bopynoBaHUEM U BelecTBaMu. CTpoeHHe MIaMeHH.

Uwucrteie BemiecTBa U cMecd. CriocoObl OYHMCTKH BEIIECTB: OTCTaWBaHWE, (pUILTpOBaHUE,
BBIITAPUBAHUE, KPUCTATUIM3AIMS, TUCTUILIALMSA. PU3MYECKUE U XMMUYECKHUE ABICHUA. XUMUUYECKUE
peakuuu. [Ipu3HAKM XMMHUYECKUX pPEaKUUAd U YCIOBUS BO3ZHUKHOBEHHS U TCUCHUS XHUMHUYECKHUX
pEeaKIuu.

ATOMBI, MOJIEKYJIbI M MOHBI. BermecTBa MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
Kpucranmnmaeckue u amopdHbie BemiecTBa. Kpucramummueckue pemeTKH: HWOHHAs, aTOMHAs H
MoseKyJsipHas. IIpocTeie U cioKHbIE BelecTBa. XUMUYECKUN 3JIEMEHT. MeTasibl 1 HEMETaJlIbI.
AtomHas emuHmMIla Macchbl. OTHOCUTEIbHAs aTOMHas Macca. SI3BIK XUMUHM. 3HAaKHM XUMHYECKHX
AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BelIeCTBA. XuUMHUUYeckue ¢Gopmysbl. OTHOCHUTETbHAS
MoOJIeKyJispHass macca. KauecTBeHHBIM M KOJMYECTBEHHBIM COCTAaB BEIECTBA. BbhluMcieHUs 1O
XUMUYECKUM GopMysiaMm. MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B CJI0)KHOM BEIIIECTBE.

BanentHOCTh XHMMHUYECKHX 31€MEHTOB. OIlpeaeneHre BaJ€HTHOCTH 3JEMEHTOB IO
¢dopMmynaM OMHApHBIX coequHeHN. CocTaBieHre XUMUUECKUX (OpMYJT OMHAPHBIX COETUHEHUI 110
BaJICHTHOCTH.

ATOMHO — MOJIEKYJSIpHOE YYE€HHE. 3aKOH COXpaHEHHUS Macchl BemecTB. JKH3Hb U
nearenbHocTs M.B. JIoMoHOCOBa. XuMHUYecKue ypaBHEHUS. TUIIBI XUMUUECKUX PEAKIIUM.

Kucnopon. Haxoxnenue B mnpupone. Ilomydenue xkuciaopoma B jabopaTopud U
MPOMBINUIEHHOCTH. (PU3MUEeCKMe M XHUMHUYECKHE CBOWCTBa Kuciaopoaa. l['openume. Okcuusbl.
[Ipumenenue xuciopoma. Kpyrosopor kuciopoga B mpupoze. O30H, auioTpoOnusi KUCIOpPOAA.
Bozayx u ero coctaB. 3ammura aTMoc(hepHOTo BO3/IyXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnenue B mpupone. I[lomyuenue Bomopoma B jabopatopuu U
MIPOMBIIUIEHHOCTH. DU3nUecKrne U XMMUYECKUE CBOMCTBA BOAOPOAa. Boaopoa — BOCCTAaHOBUTEIID.
Mepsi 6e30macHOCTH TIpH padoTte ¢ BogopoaoM. [IpuMenenne Booposa.

Bonma. Meroael onpenenenus cocTaBa BOAbI — aHAIM3 M CUHTE3. PU3HYECKHE CBOWCTBA
BoAbl. Bosa B mpupose u crmocoObl €e OYMCTKU. Adparusi BOAbl. XUMHYECKHE CBONCTBA BOJIBI.
IIpumenenune Boasl. Boma — pactBopurens. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0
PacTBOPEHHOIO BEILIECTBA.

KonunuectBennbie oTHomeHus B xuMuu. KommuecTBo BemectBa. Moabs. MonsipHas Macca.
3akoH ABorazpo. MomsipHbli 00beM Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B. OOBEMHBIE
OTHOILLIEHHUS TA30B MIPU XUMUYECKUX PEAKIUAX.



Baxneiimme kiacchl HeOpraHudeckux coeauHeHud. OKCHIBI: COCTaB, KIacCHU(UKAIUA.
OcHOBHbIE U KUCTOTHBIE OKcHIbl. HOMeHKkatypa okcu1oB. Gu3nueckue U XMMHUYECKUE CBOWCTBA,
MOJIy4YeHUE U IPUMEHEHUE OKCUOB.

Iunpokcunpl.  Knaccudukammss  rugpokcunoB.  OcHoBanus. CocrtaB.  Ilemoun w
HepacTBOpUMbIe OocHOBaHUsA. HomeHknarypa. @u3znuecknue M XMMHUYECKHUE CBOWCTBA OCHOBAHMM.
Peakuus nedtpanmzauuu. IlomyueHwe W mpUMeHEHHE OCHOBaHMNA. AMMOTEpHBIE OKCHUABI U
TUAPOKCHUBI.

Kucnorsl. Cocra. Knaccudpukanus. Homenkiatypa. @u3ndeckne ¥ XUMHUYECKUE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN P METAIIIIOB.

Comu. CocraB. Kiaccudukanmms. Homenxmarypa. ®Dusmdeckwe  CBOICTBA  COJICH.
PactBopuMocTs coneit B Bojge. XuMHUYECKHE CBOMCTBa coseil. CrmocoObl TOJMYyYEeHHS] COJICH.
IIpumeHeHue coneil.

I'eneTnueckast CBA3b MEXKy OCHOBHBIMH KJIAaCCaMU HEOPraHUYECKUX COEAMHEHUM.

Hemoncmpayuu. O3HakOMIIEHHE € 00pa3llaMd TPOCTHIX M CIOXKHBIX BemiecTB. CrocoOsl
OUYHCTKM BEIIECTB: KPUCTAJUIM3ALUs, AUCTWIIALUA, XpomaTtorpadus. OMNbITb, MOATBEPKIAIOIINE
3aKOH COXPAaHEHUS MacChl BEILIECTB.

[Tomyuenue U coOupaHue KUCIOPOJa METOJOM BBITECHEHHUs BO3ayxa M BoJbl. OmnpeneneHue
cocTtaBa Bo3ayxa. Koniekyus Heghmu, KameHHO2O0 yeiis u nPOOYKMOo8 ux nepepabomxu.

[Tonyuyenue Bonopoaa B annapare Kuna, nmpoBepka BoJ0po/ia Ha YUCTOTY, TOPEHUE BOAOPO/A,
coOupaHue BOIOPO/ia METOIOM BBITECHEHHS BO3yXa U BOJIBI.

Amnamn3 Boasl. CUHTE3 BOJIBI.

3HAKOMCTBO ¢ O0pa3lamMH OKCHJIOB, KHCIIOT, OCHOBaHWW W cojeil. HeWrpammzamus miénoun
KHUCJIOTOM B IPUCYTCTBUM MUHJIUKATOPA.

Jlabopamopnvie onvimul. PaccMOTpeHHE BEMIECTB C Pa3IMYHBIMU (PU3HUECKUMH CBOWCTBAMH.
Pa3znenenue cmecu ¢ momotipio MarauTa. [lpumepsl pu3andyecknx U XUMUYECKUX sIBIeHUH. Peakiumy,
WJUTFOCTPUPYIOIME OCHOBHBIE MTPU3HAKK XapaKTePHBIX peakiuu. Pa3noxkenne oCHOBHOTO KapOoHaTa
menu (I1). Peakmus 3aMenieHust My KeJIe30M.

O3HakomieHHE C 00pa3aMu OKCUJIOB.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

OMBITHI, TOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHUH.

PacueTHsble 3anaun:

Brruncienue OTHOCHTENBHOW MOJEKYJSIPHOW Macchl BemiecTBa 1o (opmyse. Beraucnenue
MaccoBOW JOJHM SJEMEHTa B XMMHUYECKOM COEAMHEHHUU. Y CTAHOBJIEHHE MpocTeiiiei (hopMmysl
BEILIECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB.

Haxoxienue maccoBoOil J0JIM pacTBOPEHHOTO BELIECTBA B pacTBOpe. Brlumcienue maccol
pacTBOPEHHOTO BEILIECTBA U BOJIBI ISl TPUTOTOBIICHUSI PACTBOPA ONPEACIEHHON KOHIIEHTPALUH.

OOBbEMHBIE OTHOIIIEHUS Ta30B MPU XUMHUECKHUX PEAKIIHSIX.

Brruucienust mo XuMUYeCKUM YPaBHEHHSIM MaccChl, 00bEMa M KOJIMYECTBa BEIIECTBA OJHOTO U3
MPOJAYKTOB PEaKIUU IO Macce HCXOJHOTO BEIIECTBa, OOBEMY WM KOJMYECTBY BEIIECTBA,
COZIEPIKAILETO ONPEACIEHHYIO TOJTKO MPUMECEH.

Ipaxmuueckue pabomul

1. TlpaBuna TexHUKH O€30MaCHOCTH MpU paboTe B XUMHUYECKOM KabuHere. O3HAKOMIIEHHE C
71a00paTOPHBIM 000PYI0BAaHHEM.

2. OuucTka 3arpsi3HEHHON MTOBAPEHHOM COJIH.

3. Ilomydenue u cBOMCTBA KUCIOPOJIA

4. [lonydeHre BOIOpOa U U3yYEHHUE €r0 CBOMCTB.

5. IlpuroroBiieHue pacTBOPOB coyield € OMpeneNEéHHOW MaccoBOM joiel pacTBOPEHHOIO
BEILIECTBA.

6. Pemenne »SKCepUMEHTANBHBIX 3a7a4 IO TeMe «BaxHble KIAcChl HEOPTraHMYECKHX
COCIMHEHUI.

Iipoexmui

1. Xumus u )Xu3Hb



2. Kimacchl HEOpraHUYECKUX BEIIECTB
Ilonyeooosas ammecmayuonnas paboma (no evioopy)

VYyamuiics HayduTes:

* ONHCHIBATh CBOWCTBA TBEPBIX, )KUKUX, Ta3000pa3HbIX BEIECTB, BBIJIEISS UX CYIICCTBEHHBIC
MIPU3HAKH;

* XapaKTepU30BaTh BEIECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBaM, yCTaHABJIMBATH IPUYMHHO-
CIICJICTBEHHBIE CBSI3M MEXK/1y JJAHHBIMHU XapaKTEPHCTHKAMU BEIECTBA,

* PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH «aTOM», «MOJICKYJa», «XMMHUYECKHUN
ANIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXHOE BEIIECTBO», «BAJCHTHOCTH», HUCIIOJB3YS 3HAKOBYIO
CHCTEMY XHMUMU;

* n300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C IMOMOINBI0 XUMHYECKUX (OPMYJ M CYIIHOCTb
XUMHAYECKHX PEAKIUi ¢ TOMOIIBI0 XMMUYECKUX YPaBHEHUIA,

* BBIYHCIIATh OTHOCUTCIBHYIO MOJICKYJSIDHYIO M MOJISIDHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJNIFO XHMHYECKOTO OJJIEMEHTa B COCAMHEHUSX JUISI OLEHKH WX IPAKTHYECKOM
3HAYUMOCTH;

* CPaBHHUBATh 110 COCTABY OKCHUJIbl, OCHOBAHUS, KUCJIOTBI, COJIU;

* KJIacCU(PHUIUPOBATH OKCUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KHCJIOTBI U COJIU 110 COCTABY;

* OMHCHIBATh COCTaB, CBOWCTBAa WM 3HAueHHWE (B TPUPOJC M MPAKTHYECKOW JCATEIBHOCTH
YeJI0OBEKa) MPOCTHIX BEIIECTB — KHUCIOPOJa U BOJOPO/IA;

* [I0JIL30BAThCS JTA0OPATOPHBIM 000PYTOBAHUEM U XMMUYECKOH TTOCYI0H;

* IPOBOJIUTh HECIIOKHBIC XMUMHUYECKUE OIBITHI M HAONIOJCHUS 3a HM3MCHCHUSIMH CBOWCTB
BEIIECTB B MPOLIECCe WX MPEBpAIICHUH; COOJMIOAATh TPaBWUIa TEXHUKH OE30MaCHOCTH IPH
MPOBEICHUU HAOJIOICHHUI U OTIBITOB;

* pa3nyarh 3KCIEPUMEHTAIBLHO KUCIOTHI U MIEIOYH, MOJIb3YICh MHIUKATOPAMU; OCO3HABATh
HEO0OXOIMMOCTh COOIIOICHHS Mep 0€30IMaCHOCTH MIPH OOPAIICHUH C KACIOTAMU | IIEIOYaMH.

VYdanmics oJIy4YuT BO3MOXKHOCTD HAYYHThCS:

* IPaMOTHO 00pAIaThCs C BEIISCTBAMH B ITOBCEAHEBHOMN JKU3HH;

* OTIPECIATh B3aMMOCBSI3b MY CTPOSHHEM U CBOMCTBAMHU BEIIIECTB

* IOHUMATh CMBICI M HEOOXOJAUMOCTh COONIOJICHUSI TPEANUCAHUN, MpeAJaracMbix B
WHCTPYKIIUSX 110 MCIIOJIB30BAHUIO JICKAPCTB, CPEIACTB OBITOBON XUMHH U JIp.

Pasnen 2. Ilepnonnueckuil 3aK0H U NEpUOIMYECKasl CHCTEMa XUMHUUYECKUX deMeHToB JI. 1.
MenneneeBa. CTpoeHue aroma.
7 4acoB

[lepBble MONBITKU KJIacCU(UKAIMM XUMHUYECKUX AJIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
2JIEMEHTOB. ECTECTBEHHBIE CEMEWCTBA IIEJIOYHBIX METAUIOB M TajoreHoB. biaropoaHsle rassl.
IIepnonnueckuit 3akoH J[.M1.Menneneesa. llepuonnueckass cucrema Kak €CTECTBEHHO — HAY4YHOE
Kjaccu(uKanus XHMHYECKHUX d3JeMeHTOB. TabmuuHas ¢opma MpencTaBieHUs KiacCU(PUKALUH
XUMHUYECKUX 37eMeHTOB. CTpykrypa Tabmuusl «llepuoanueckas cucteMa XMMHYECKHX 3JIEMEHTOB
H.U. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuonsl. ®dusznueckuii cmbica
MOPSAIKOBOTO 3JIEMEHTA, HOMepa Mepro/ia, HoMepa IpyIIibl (U1 3J1EMEHTOB A-TPYIII).

Crpoenue aroma: sIpo W 3JEKTpoHHass oOojouka. CocTaB aTOMHBIX sJep: MPOTOHBI H
HEUTpOHBI. M30TOmBI. 3aps aTOMHOrO sapa, MAacCOBOE YHWCIO, OTHOCUTEIbHAs aTOMHas Macca.
CoBpemeHHas (OPMYIUPOBKA MOHATUA «XUMHUYECKUI STIEMEHT».

DneKTpOHHas 000JI04YKa aTOMa: MOHATHE 00 SHEPreTHUECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €r0
€MKOCTH. 3allOJHEHUE 3JIEKTPOHHBIX CJIOEB Y aTOMOB JIEMEHTOB IIEPBOIO — TPETHETO IEPUOJIOB.
CoBpemenHas HopMyIHpOBKa NEPUOANUECKOTO 3aKOHA.

3HaueHue nepuojandeckoro 3akoHa. Hayunele noctwxkenus (.M. MenneneeBa: ucrpaBieHHE
OTHOCUTENIbHBIX aTOMHBIX Macc, NpPEeICKa3aHHe CYIIECTBOBAHUS HEOTKPBITHIX DJIEMEHTOB,
[IEPECTAHOBKA XUMHYECKHX JIEMEHTOB B nepuoauueckoil cucreme. XXuzHp u nestensHocts M.
Menneneena.



Jlemoncmpayuu: ®duU3znyecKkue CBOMCTBA WIEJIOYHBIX METAIOB. B3amMopjelcTBUE OKCUIOB
HaTpus, MarHus, ¢ocdopa, cepbl C BOJOW, HCCIEAOBAHHE CBOWCTB MOJYYEHHBIX MPOJYKTOB.
B3aumoneiicTBue HaTpusi M Kanus ¢ Bojaoi. Pu3MyecKue CBOMCTBa rajoreHoB. BzammopeinctBue
TIOMUHUS C XJIOPOM, OPOMOM H HO/I0M.

VYyamuiics HayduTes:

e KJacCU(PUIMPOBATh XUMUYECKUE IJIEMEHThl Ha METaJlJIbl, HEMETaJJIbI, 3JIEMEHTbI, OKCHJbI U
THIPOKCHUIBI KOTOPBIX aM(OTEepPHBI, WU WHEPTHBIE JJIEMEHTHI (ra3bl) IJISI OCO3HAHUS BAKHOCTH
YHOPSI0YEHHOCTH HAYYHBIX 3HAHUIA;

e PacKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menneneena;

e XapaKTEpHU30BaTh COCTAB AaTOMHBIX SJ€p MW pACHPEACIICHHE YHCIa DSJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUUYECKUX 3JIEMEHTOB MAJIbIX MIEPUOIOB IEPUOINYECKON CUCTEMBI, a
TaKKe Kajaus U KaJbLUs;

e XapaKkTepHU30BATb XUMHUUYECKUE DJIIEMEHTBI M UX COCIMHEHUS HA OCHOBE IOJOKECHUS
AJIEMEHTOB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTEN CTPOCHHS UX aTOMOB;

e ONIMCHIBATH OCHOBHBIC MPEANOCHUIKH OTKpbITUA .M. MeHaeneeBbIM NEPUOANYECKOTO 3aKOHA
U TIEPUOJUYECKOM CUCTEMbl XMMHUYECKUX AJIEMEHTOB U MHOTOOOpa3HYI0 HAy4YHYIO IESTebHOCTD
Y4EHOT0;

e 0CO3HABATh HayYHbIE OTKPBITHS KaK PE3yNbTaT JUIUTEIbHBIX HAOIIOIEHUI, ONBITOB, HAYYHON
ITOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUM.

VYyamuiicst HoJy4uT BO3MOKHOCTh HAYUUThCS:

e OCO3HABATh 3HAYEHHE OTKPBITHS 3AKOHOB ISl IPAKTHYECKON JEATEIIbHOCTH YEJIOBEKA;

e MPUMEHSATH NOTyYEHHbIC 3HaHUS 00 AIIEMEHTaX.

Paznen 3. CtpoeHue BemiecTna.
7 gacoB

DJIEKTPOOTPHUIATEILHOCTh XMMHYECKUX 3JeMEHTOB. OCHOBHBIE BHIBI XHMHYECKOM CBS3H:
KOBaJIEHTHAs. HEMOJISPHas, KOBAJIEHTHAs IMOJSIPHAs, HWOHHAs. BaJeHTHOCTH 3JEMEHTOB B CBETE
3NIeKTPOHHOU Teopuu. CTeneHs okucieHus. [IpaBuia ompeieieHus CTeneHell OKUCICHHS YJIEMEHTOB.

Hemoncmpayuu:ConoctaBieHne HU3NKO-XUMUUECKUX CBOMCTB COCTMHEHUI ¢ KOBAJCHTHBIMU
Y MOHHBIMH CBSI3SIMU.

T'ooosas ammecmayuonnas paboma (BIIP)

Yyamuiicss Hay4uTcs:

e U300paXaTh AJIEKTPOHHBIE (POPMYJIBI BEIMIECTB, OOpPAa30BAHHBIX XHUMHYECKUMHU CBS3IMU
pa3HoOro BUAA;

e pa3iMyaTh BUJBl XUMHYECKON CBS3M: HOHHYI0, KOBAJICHTHYIO TMOJSPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

yanHﬁCH MOJIYYUT BO3MOKHOCTb HAYYUTLCA:

o COCTABJIATH CXCMBbI O6p2130BaHI/I$[ BCUICCTB C pa3HBIMU BUJIAMU CBA3U.

e [IPUMCHSATH 3HAHUA O 3dKOHOMCPHOCTIX HepI/IO,Z[I/I‘{CCKOﬁ CUCTCMBI XHUMHUYCCKUX J3JICMCHTOB
JJIA OOBSACHEHHS U MNpECABUICHUA CBOMCTB KOHKPETHBIX BCUICCTB

XNUMMUA 9 knace
2 4aca B HeJeJIl0, Bcero 68 yacos

Pasznen 1. MHOroo0Opa3ue XUMHYECKUX PEAKITUH.
15 gacos
Knaccudukanus XUMUYECKUX pPEaKIMil: peakiMu COEAMHEHHUS, Pa3NIOKEHUs, 3aMeIleHUs,
obmena. OKHUCITUTEITLHO-BOCCTAHOBHUTENbHBIE peakiuu. OKHUCIUTETh, BOCCTAHOBUTENb, MPOIIECCHI



OKHCJICHH U BoccTaHOBJIeHUA. (COCTaBIE€HUE YPABHEHHHM OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX
PeaKIuii ¢ TOMOLIBIO METO/Ia SJIEKTPOHHOTO OanaHca.

TennoBble 3(p(PEKTHl XUMUUECKUX peaklHil. DK30TepPMUYECKHE U IHAOTEPMHUUECKUE PEaKIUH.
TepMmoxnmuueckue ypaBHeHUs. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

CkopocTh XMMHMUYECKHX peakuuid. @DakTopbl, BIUAOIMUE HA CKOPOCTb XUMHYECKTX
peakuuii. [lepBoHauanpHOE mpeacraBieHue o katanmmze. OOpatumble peaknuu. [loHsTHe o
XMMHMYECKOM PaBHOBECHUHU.

XVMMUYECKHE PEAKUUU B BOJHBIX pacTBOpax. OJEKTPOJMUTBI U HENIEKTPOJUTHL. VIOHBIL.
Karnonel u anuonsl. I'mapaTtHas Teopuss pacTBOPOB. DJIEKTPOIMTHYECKAs IUCCOLMALMS KHCIOT,
ocHoBaHMW u coneil. CnaObile W cuibHbIEe AeKTpoiuThl. Crenenp auccouuanuu. CTemneHb
aucconyanuy. Peakuun noHHOro oOMeHa. YCloBHs T€UEHUs peaklMid MOHHOTO OOMEHa O KOHIA.
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COSAMHEHHH B CBETE MPEACTaBICHUN 00
NMEKTPOJINTUYECKON AUCCOLMALMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. [lonsatue o
TUAPOIIU3E COJICH.

Jlemoncmpayuu:

IIpuMepsl 5K30- U SHIOTEPMHUUYECKUX PEAKIIMA.

B3aumopeiicTBue LMHKa € COJSIHOM M YKCyCHOM  KucinoTtod.  B3ammopeiictBue
IPaHyJIMPOBAHHOTO IIUHKA U LIMHKOBOM MBLIH C COJITHON KUCIIOTOM.

B3aumoneiicteue okcunga meau (II) ¢ cepHoil kucaOTON pa3HOM KOHLEHTPALUMHM MPU Pa3HbBIX
TEeMIIEpaTypax.

I'openue yris B KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTE.

I'openue cepsl B pacIuIaBICHHON CEIUTPE.

HcnplTaHue pacTBOPOB BEUIECTB HA MIEKTPUUYECKYIO IIPOBOJAUMOCTb.

JIBMKEHHE HOHOB B DJIEKTPUYECKOM I10JIE.

Jlabopamopnvie onvimuol:

Peakuuu oOMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB

Ilpakmuueckue pabomul:

1. M3yuyeHue BIUsAHUS YCIOBUHN NPOBEACHUSI XUMUUECKON pEeaKLIMK Ha €€ CKOPOCTb.

2. Pemienne sKcnepMMEHTANIBbHBIX 3a/1a4 10 TeMe «CBOoMCTBa KUCIOT, COJIel M OCHOBaHMM Kak
JIEKTPOJIUTOBY

BrinmyckHuK HayduTcs:

®  ONpeneNsTh OKUCIUTENb U BOCCTAHOBUTEID;

®  COCTaBIJIATh YPaBHEHHUs DJIEKTPOJMTHUECKON JTUCCOIUALMN KHUCIIOT, IEJI0YEH, COJIEH;

e  OOBSCHATH CYIIHOCTb IpoOIecca IEKTPOJUTHUECKON JUCCOIMALUU U pPEeaKIHi MOHHOTO
oOMeHa;

o COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKIINN O6MeHa;

o OMpEaACIATE BOBMOXHOCTD ITPOTCKAHUA peaKIII/Iﬁ HOHHOT'O O6M€Ha;

e  Ha3bIBaTh (PAKTOPBHI, BIUSAIONIME HA CKOPOCTh XMMUUYECKOM peaklnu;

o KHaCCHq)I/IIIHpOBaTB XUMHYCCKUC PCAKIIUU IO Pa3JIMYHBIM ITPU3HAKAM;

Bbll’lyCKHuK noJjiydunt 603MOHCHOCNTb HAYYUMbCAL!
L4 COCTABJIATh MOJICKYJISIPHBIC YPAaBHCHUS 110 KPATKUM MOHHBIM,
L4 IPUMCHATH HA MMPAKTUKC 3HAHUA CBOICTB KHCJIIOT, menoqeﬁ, COHCﬁ;

Paznen 2. MHOroo6pasue BemecTs.
43 gaca
Hewmerannel. ['anorensl. [lonoxxenne B nepuogu4eckol CUCTEME XUMUYECKUX 3JIEMEHTOB,
CcTpoeHHne ux aroMoB. Haxoxnenue B npupozae. Pu3ndecKkue M XMMHYECKHE CBOWCTBA TaJOTEHOB.
[lonydyeHne u npUMeHEHHE ranoreHoB. Xiop. Pdusnueckue M XUMHUYECKHE CBOWMCTBA XJIOpa.
[Ipumenenue xsopa. XnopoBoaoposa. dusnueckue cBoiictBa. [lomyuyenne. ConsiHast KUcioTa U €€
conu. KauecTBeHHas peakius Ha XJIOpUI-UOHBI. Pacnio3HaBaHue XJ10pua0B, OPOMUIOB, HOAUIOB.



Kucnopon u cepa. Ilonoxenue kuciopoaa u cepsl B [ICXI, ctpoenue ux atomon. Cepa.
Annorponusi cepbl. dusnueckue U XxuMuueckue cBorcta. Haxoxnenue B mpupoge. [Ipumenenue
cepbl. CepoBonopoa. CepoBomopoaHasi KucioTa u ee coinu. KauecTBeHHas peakuusi Ha Cyiabhui-
nonsl. Okcun cepsl (IV). @usnueckue n xumuueckue cBoiicta. Ilpumenenue. CepHucras KUCIOTa
n ee conu. KadectBenHas peaknus Ha cyabduT-uoHel. Oxcun cepbl (VI). Cepnas kuciora.
XUMHUYECKHE CBOWCTBAa Pa30aBIIEHHON M KOHLEHTPUPOBAHHOM cepHOW KuciaoTbl. KauecTBeHHas
peakuus Ha cylb(aT-uoHbl. XUMUYECKHE PEAKIIUH, JIeXKAIME B OCHOBE MOJYyYEHUSI CEPHON KUCIOTHI
B IIPOMBILIIIEHHOCTH. [I[puMeHeHne CepHOM KUCTIOTBHI.

Azor u dochop. Ilomoxxkenne azora um ¢dochopa B IICXD, crpoeHne mx aromoB. A3OT,
¢u3nyeckre ¥ XMMHYECKHE CBOMCTBA, MOJydeHHE W MpUMeHeHue. KpyroBopoT azoTa B HpUpPOJE.
AMMmuak: ¢u3MyYecKMe W XUMHUYECKHE CBOWMCTBA, MoiyueHHe U mnpuMeHeHue. Coid aMMOHWUS.
A30THas KHcnoTa U ee cBolicTBa. OKHUCIUTENBHBIE CBOWCTBA a30THOM KucaoThl. [lonyyenue a3oTHoOM
KHCIIOTHI B 1abopaTtopuu. XMMHUYECKHE PEaKlny, JIe)Kalllie B OCHOBE MOIYYeHHs a30THOM KUCIIOTHI B
npoMbliieHHOCTH. [IpuMmenenne a30THOM kucnoTbl. ConM a30THOM KHUCIOTHI U MX NPUMEHEHHE.
A3oTHBIE y10OpeHusl.

®ochop. Amnorporust pocdopa. Puznyeckue U XUMUYECKUEe CBOHCTBa (hocdopa. Okcun
docdopa (V). Oprodochopnas kucnota u ee conu. DocopHsie ynoOpeHus.

VYrnepon u kpemuwuii. Ilomoxkenune yriaepoma u kpemuusi B IICXD, cTrpoeHne mx aTOMOB.
VYrnepon. Amnorpornusi yriepona. dusmveckue M XUMHYECKHE CBOMCTBa yriiepoja. AncopOrus.
VYrapHselii Ta3, CBOMCTBA U (PU3NOJIOTUYECKOE ACHCTBUE HA OpraHU3M. YTJIEKHUCIBIA Ta3. YTolbHas
KHCIoTa U ee coiu. KauecTBeHHbIe peakinu Ha KapOOHAT-HOHBL. KpyroBopoT yriepoaa B mpupo/e.
Opranuueckue COeIMHEHUs yriiepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Crekino. LlemenT.

Meramnel. Ilonoxenue weramioB B [ICXD JI.M.MenneneeBa, cTpoeHue HX aTOMOB.
Meramueckas cBsi3b. Ou3nyeckue CBOMCTBA METAUIOB. Psii aKTUBHOCTH METAJIIOB. XUMHUYECKUE
cBoiictBa MetayuioB. OOmue crnocoOsl monydeHus metaioB. CmaBel MeramuioB. Lllemounsie
Metauibl. [lonokeHHe IIEeTOYHBIX METaUIOB B IMEPUOJAMYECKOM CHUCTEME, CTPOCHHE HX aTOMOB.
Haxoxnenune B mpupoae. MarHuil U KaJbLIMi, UX BaXKHEHIIME cOoeNMHEHUA. JKEeCTKOCTh BOABI U
CHOCOOBI €€ yCTpaHEHUSI.

Amomunuii. [lonoxxeHue aglOMUHHS B TEPUOJAMYECKOM CHCTEME, CTPOEHHE €ro aTroma.
Haxoxnenue B npupoae. Puznueckne U XUMHUECKHUE CBOMCTBA aMfOMUHUA. AMDOTEpPHOCTh OKCHAA
Y TUAPOKCH]IA ATTFOMUHHSL.

Keneso. [lonoxenue xenesa B IEPUOAUUECKON CUCTEME, CTpOEHHUE ero atoma. HaxoxkneHue B
npupoze. PU3nyYecKre U XUMUYECKHE CBOMCTBA Kelie3a. BaxkHeline coeJMHEHNS Keme3a: OKCUIbL,
ruapokcuabl u conu xenesa (I1) u xxenesa (I11). KauecTBeHHbIe peakiiuy Ha HOHBI.

Jlemoncmpayuu:

Pu3nyecKue CBOKMCTBA TAJIONEHOB.

[TonryueHue XJ10poBOIOPO/Ia U PACTBOPEHHUE €O B BOJIE.

AnnotponHsie Moaudukanyu cepsl. OOpasibl IPUPOAHBIX CYIb()UIOB U CyNb(aTOB.

[ToryueHne amMMMaka M €ro pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMu MPUPOAHBIX
HUTPATOB, PochaToB

Mogenu KpHUCTATMYECKUX PEmIETOK anmaza u rpadura. 3HAKOMCTBO C oOpasnaMu
MIPUPOJHBIX KapOOHATOB U CHUITMKATOB

3HAKOMCTBO C 00pa3llaMM BaXKHEHIINX COEAMHEHWN HATpHUs, KaJusi, IPUPOIAHBIX COCAMHEHUN
KaJbLIUs, pyJaMH >KeJe3a, COCIMHEHUSIMU  aIOMUHHUS.  B3auMopaeiicTBUe  IIENIOYHBIX,
IIeJI0YHO3EMENTbHBIX METANIOB M AJIIOMUHUSA ¢ BOJI0M. CokUraHue xene3a B KUCIOPOJAE U XJIOpE.

Jlabopamopnvle onvimuol:

BrITecHeHue raoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KauectBeHnsle peakiuu cynbdu-, cynbQur- u cyinbpaT- HOHOB B paCTBOpE.

O3zHakomyieHHe ¢ 00pa3LaMu cepbl U €€ MPUPOIHBIMU COETMHEHUSIMHU.

BzaumopeicTBue cosiei aMMOHHSL CO LIETIOYAMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.



KauecTBeHHast peakius Ha yIJIEKUCIbIN Ta3.

N3yuenne oOpa3loB MeTalsioB. B3aumojeiicTBue MeETaIOB C  pacTBOpaMH  COJEH.
O3HakOMJIEHHE CO CBOWCTBAMHU U TMpEBpallleHUsIMU KapOOHATOB M TuapokapOoHaToB. [lomyuyenue
TUIPOKCHU/IA AIFOMUHMS M B3aUMOJIEHCTBUE €T0 ¢ KUCIOTaMU U 1ienoyamu. KauecTBeHHbIE peakuu
Ha nons! Fe?" u Fe*

Ipakmuueckue pabomul:

[Tonydenue coysTHOM KUCIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenue skcnepuMeHTaNbHbIX 3a1a4 10 Teme «Kucnopon u cepay

[Tonyyenue ammuaka U U3y4€HHUE €r0 CBOMCTB.

[Tonydyenue okcuaa yriepoaa (IV) u usydenue ero cBoiict. Pacrio3naBanue kapOOHATOB.

Pemenne sxcriepruMeHTaNBHBIX 3aa4 110 TeMe «MeTaJulbl U UX COSIUHEHUS.

Ilonyeodosas ammecmayuonnas paboma (no evioopy)

BrinmyckHuK Hay4uTes:

e ONpPEACNSATh MPUHAMICKHOCTh HEOPraHMYECKHX BEUIECTB K OJIHOMY H3 H3YYECHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

e COCTaBJIATH (POPMYJIBI BELIECTB MO UX HA3BaHUSIM;

e OTPEJENATH BJICHTHOCTh M CTETICHh OKUCJICHHSI JIEMEHTOB B BEILIECTBAX;

e COCTaBJATh (POPMYJIBI HEOPTaHUYECKUX COCNMHEHUH IO BAJICHTHOCTAM U CTENEHSIM
OKHCJICHUSI DJIEMEHTOB, a TAK)K€ 3apsiiaM MOHOB, YKa3aHHBIM B TaOJHUIlE PaCTBOPUMOCTU KHUCIOT,
OCHOBaHWH M COJICH;

e OOBSCHATh 3aKOHOMEPHOCTH HM3MCHCHHS (PU3NYCCKHMX M XUMHUYECKHMX CBOHCTB MPOCTBIX
BEILIECTB U UX BBICIIMX OKCHUJIOB, 00Pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO MEPUOJIOB;

e Ha3bIBATh OOIIME XWMHUYECCKHE CBOWCTBA, XapaKTEPHBIC ISl TPYII OKCHJIOB: KHUCJIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

e HA3BIBATH OOIIME XUMUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJISl KaXKIOTO KJIacca BEIIECTB;

e IIPUBOJIUTH MPUMEPHI PEAKIUM, MOATBEPKIAIOIIUX XUMUUYECKUE CBOWCTBA HEOPTaHMYECKHUX
BEIIIECTB: OKCHOB, KMCIIOT, OCHOBAaHHM U COJICH;

e ONPEACIIATh BEIIECTBO — OKUCIUTENIb M BEUIECTBO — BOCCTAHOBUTENb B OKHUCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;

e COCTaBJISITH DJIEKTPOHHBIN OalaHC 1O MPEATOKEHHBIM CXeMaM PEeaKIni;

e TIPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEILIECTB;

e TIPOBOJIUTH JIA0OPATOPHBIEC OIBITHI MO TOJYYCHUI0O U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJA, KHUCIOPOJa, YIJIEKUCIOr0 ras3a, aMMHakKa; COCTaBJIATh YpPAaBHEHHS COOTBETCTBYIOIIMX
peaKuuid.

BBINTYCKHUK TOJYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJIATh MOJICKYJSIDHBIE M TIOJHBIE HOHHBIE YpPaBHEHHUS IO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOJUTH MPUMEPHI PEAKIUM, TMOITBEPKIAAONIUX CYIIECTBOBAHUE B3aWMOCBS3U MEXIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BELIECTB;

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHUS,

* BBISIBJIATH CYIIECTBOBAaHUE T'€HETUUYECKOW B3aMMOCBSI3H MEXIY BELIECTBAMM B PSAY: IPOCTOE
BEIIIECTBO — OKCHUJT — THUAPOKCHI — COJIb;

* IPAKTUYECKH MPOBOJUTH KAU€CTBEHHBIE PEAKIIMH.

Paznen 3. Kparkuii 0030p Ba)KHEHIIINX OPraHUIECKUX BEIIECTB.
9gacoB
[Ipeamer opranuudeckoit xumuu. Heoprannueckue u OpraHMYeCKUE COCIMHEHUS. YTIEpOs —
OCHOBa XU3HU Ha 3emiie. OCOOCHHOCTH CTPOCHHS aTOMa YTJIepoJia B OPraHMUECKUX COSTUHEHUSX.
VYrnesonopoasl. IlpenensHbie yrieBogopoasl. MeraH, 3TaH, NOponaH — MPOCTEHIINE
MPEACTAaBUTENN  TPENENTbHBIX  YIIIeBOMOpoaoB. CTpykTypHble  (OpPMYIBI  yIIE€BOAOPOJOB.



['omosiornyueckuii psig TpeAeiabHbIX YIIeBOAOpo0oB. ['omosiorn. ®Pu3nMyeckue M XUMHUYECKHUE
CBOMCTBA IIPENEIBHBIX YIIIEBOAOpOAOB. Peaknuu ropeHus u 3amenienus. Haxoxxnenue B npupone
MPEeACIIbHBIX YIIIEBOI0POI0B. [IpMeHenne MeraHa.

HenpenenbHble yrieBoaopoAbl. DTUICHOBBIM psjl HENPEIENIbHBIX YIJIEBOJOPOAOB. ODTUIIEH.
dusnyeckre 1 XUMHUYECKHE CBOMCTBA dTUJICHA.

ALIETUJICHOBBIM DS  HENpEAENbHBIX YIJIEBOJOPO/OB.

[Ipumenenue aneTuieHa.

[IpousBomHbIe yrieBoaopoaoB. Kparkuii 0030p OpraHMYECKHX COCIUHCHHIA: OJHOATOMHBIC
CIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE FUPBI, KUPBI, YIIEBObl, AMUHOKHUCIOTHI, Oenku. Ponb
OEJIKOB B OpraHU3Me.

[TonsiTe 0 BBICOKOMOJNEKYJIAPHBIX BemlecTBax. CTPYKTypa MOJMMEPOB: MOHOMEpP, HOJIUMED,
CTPYKTYPHOE 3BE€HO, CTeIEHb NoJiuMepu3aiuu. [lomusTuiex, noaunponusieH, NOJTUBUHIIXJIOPUL.

Jlemoncmpayuu:

Mopenu MoJeKyJd OpraHMYECKUX COeAMHEHUH. ['opeHue yrieBoJopoloB M OOHApYKEHUE
MPOJYKTOB X ropenusi. Kauectsennas peaxius Ha oTuieH. [lonyuenue stunena.

PactBopenue sTunoBoro cnupra B BojJie. PacTBopeHue riaumepuHa B BoJe.

[Tomyuenue U cBOWCTBA YKCYCHOU KUCIOTHI. MccaenoBanue CBOMCTB KUPOB: paCTBOPUMOCTH B
BOJIE M OPTraHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peakIiK Ha TIIIOKO3Yy U Kpaxmal.

O3zHakomMiieHHe ¢ o0pa3LamMu U3eNIni U3 NOJUATUIIEHA, TOJIUIIPONIUIIEHA, TOJIMBUHUIIXIIOPUAA.

T'ooosas ammecmayuonnas paboma.

BbinmyckHUK Hay4uTCs:
* CocTaBisiTh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYJIBI YIJIEBOJAOPO/IOB;
» OnuchIBaTh CBOKWCTBA U3Y4aE€MbIX BELIECTB;
* OnpenensaTe NPUHAUIEKHOCTD K ONPEAEIEHHOMY KJIacCy OPraHUYeCKUX COEAMHEHUH.
BbIyCKHUK MOTY4YHUT BO3MOXKHOCTD:
* 3anuchiBaTh YpaBHEHUS PEAKIUI 3aMEIICHMS] U MPUCOEINHEHUS C YYaCTUEM OpPraHUYECKUX

COCTMHEHUM.

Anernnen. CBo¥iCTBa alleTHICHA.

* YyacTBOBaTh B 00CYX/I€HUU PE3yIbTaTOB ONbITOB. HabmoaaThk 1eMOHCTPUPYEMBIE OTIBITHI.
* IPAKTUYECKU IIPOBOJUTH KAUECTBEHHBIEC PEAKLIMHA Ha HEKOTOPBIE BEILIECTBA.

TEMATHYECKOE INTAHUPOBAHUE C OIIPEJAEJIEHUEM OCHOBHBIX BU/1OB
YUYEBHOU AEATEJBHOCTH YYAIIUXCS

HanmenoBanue
pa3aenoB, TEM

Konnu
€CTBO Copepxanue yueGHOTO MpeMeTa
4acoB

OCHOBHBIE BUJIBI
y4eOHOMU JesTETHbHOCTH

ydaluxcs

8 ximacc. 68 4acos.

Paznen 1.0cHOBHBIE NOHATHS XUMHHU (YPOBEHb aTOMHO—MOJIEKYJISIPHBIX IPEACTaBICHU)

51 gac

[Ipenmer xumumu.
MeToabl mO3HaHUI
xuMun  Yucteie
BEIIIECTBA M CMECH.
Oumncrka BENEeCTB.
duznyeckue
XUMHUYECKHE
SIBIICHUSL.

6 IIpenmer xumuu. XuMHs KaK 4acThb
ecTecTBO3HaHU. BemecTBa 1 MX CBOMCTBA.
YucTele BemecTBa U CMECH

MeToAnl TO3HAHKS B XUMUH,

Ipaxmuuyeckas paboma 1. [Ipuemsl 6e30macHO
paboThI C 000PYAOBAaHUEM U BEIIECTBAMH.
Crpoenue niameHu

Yuctele BemiecTBa U cMecH. CIIocoObl OUMCTKHU

PaznuuaTh npeameTsl
M3YUYEHHS €CTECTBEHHBIX
Hayk. HaGmronate
CBOMCTBA BEMIECTB U UX
U3MEHEHHUS B X0J1e
XUMHYECKHUX PEaKLni,
duznueckue u
XUMHYECKHUE




XumMuueckue BEIIIECTB: OTCTanBaHue, (PUILTPOBAHUE, MpeBpalICHUS
peaxiuu. BbIMIApUBaHUE, KPUCTAJUTU3ALIMS, TUCTUIUISALIMS M3Y4aeMbIX BEIECTB.
IIpaxmuueckas paboma 2 OuucTKa 3arpss- YuuThCs NPOBOIUTH
HEHHOHM NTOBapEHHOU COJIH. XUMHUYECKUN
du3nuecKue 1 XUMHUUECKUE SIBJICHUS. AKCIICPUMEHT.
XUMHYECKUE PEaKIIUu. CobmroaTh npaBuia
JemoHcTpaunu. O3HaKOMJIEHHE € TEXHUKU OE30MaCHOCTH.
1a00paTOPHBIM 000PYI0BAaHUEM, IPUEMBI Oxa3bIBaTh NEPBYIO
Oe3omacHo# paboThl ¢ HUM. CIIOCOOBI OUUCTKH MOMOIIb. 3HAKOMHTHCS C
BEIIECTB: OTCTauBaHue, (GUIbTPOBaHUE, 1a00paTOPHBIM
BBITIAPWBAHUE, KPUCTAJUTH3AIIMS, TUCTHIUIAIMSA. | 000pyIOBaHUEM.
HarpeBanue caxapa. HarpeBanue u ropenue W3yuats cTpoeHue
napaduna. BzaumoeiicTBue pacTBOpPOB. miaMenu. Pasnnyars
B3aumopeiicTBrie cBeKe0CaKICHHOTO MOHSTHSI YUCTOE
TUAPOKCH/IA MEJIU C PACTBOPOM TJIFOKO3HI. BELIECTBO U CMECH.
JlabGopaTopHbIE OMBITHI. YMeTh paziensTh CMecH.
Paccmotpenue BemecT ¢ pa3audHbIMUA Paznmuyare pusmdeckue
cBoricTBaMHu. Pasnenenue cmecu ¢ MOMOIIbIO Y XMMHYECKHUE SIBJICHUS.
marauta. [Ipumeps! pusznueckux u xumudeckux | Onpenensitb NpU3HaAKU
SIBJICHUH. XMMHYECKUX PEAKIUH,
OTHOCHUTEIJIbHYIO
aTOMHYIO Maccy U
BaJICHTHOCTH 2JIEMEHTOB,
COCTaB MPOCTEUIINX
COEIMHEHUH MO UX
XUMUYECKUM (popmyIiam.
dukcupoBaTh B TETPAIN
Ha0JIt0/1aeMble TPU3HAKU
XUMHUYECKUX peaKIui
[lepBoHavasibHBIE 14 | AToMBbI, MONEKYIBI U HOHBI. Paznuuate nonstus
XUMUYECKHE BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO | aTOM, MOJIEKYJIa, HOH.
MOHATUSA. ATOMBI U crpoenus. Kpucrainuyeckue pemerku. Pa3nuuate BemecTa
MOJIEKYJIBI. IIpocTsle U ClOXKHBIE BENIECTBA. XUMUYECKHUI MOJIEKYJIIPHOIO U
[Ipocteie n aneMeHT. MeTaibl U HeMETaJlIbl HEMOJIEKYJIIPHOTO
CJIO’KHBIE BEIIECTBA. SA3bIK XUMUU. 3HAKA XUMUYECKUX HJIEMEHTOB. CTPOCHHS.
XUMUYECKUI OTHOCuTENBHAs aTOMHAs Macca. DopMyIUpPOBATH
3J€MEHT. MeTalbl 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB. OIpezeiIeHUe
Y HEMETaJUTbl. 3HAKU Xumnaeckue hopmyisl. OTHOCUTETbHAS KPUCTAJUTHYECKOM

XHUMHYECKHUX
DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA
COCTaBa BEIIECTB.
XUMHYECKHE
bopMyIIbI.
MaccoBas gons
9JIEMEHTA B
XUMHYECKOM
COCITUHCHHU.
BanenTHocTth
XUMHYECKHX
3JIEMEHTOB.
AToMHO-

MoJIeKyJsipHas macca. KauecTBeHHBI U
KOJIMYECTBEHHBIN COCTaB BEILIECTBA.
MaccoBas 105151 2JIEMEHTa B XUMUYECKOM
COECIMHECHMH.

BaneHTHOCTh XUMHUYECKUX JIEMEHTOB.
OrnpenenieHne BAJICHTHOCTH JIEMEHTOB I10
¢dopmynaM OMHAPHBIX COAMHEHUI
CocraBieHne XUMHUECKUX GOopMYJT OUHAPHBIX
COEJIMHEHU 110 BaJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YUCHUE.

3aKOH COXpaHEHHs MacChl BELIECTB
XHWMHUYECKUE YPABHEHMUS.
THUIBI XUMHYECKUX PEAKIIUH.

pemietku. OOBIICHITH
3aBUCHUMOCTbH CBOMCTB OT
THUTIA PEUIETKH.
Onpenendarsb
OTHOCHUTEJIbHYIO
aTOMHYIO MaccCy U
BaJICHTHOCTH B
OMHAPHBIX COCTUHCHUSX.
Onpenensats cocTaB
MPOCTEUIIINX
COEMHEHUH I10 UX

dbopmynam




MOJIEKYJIIPHOE
y4yeHue. 3aKOH
COXpaHEHHUs MacChl
BEILECTB.
XuMUYECKue
YpaBHEHUS.
Knaccudukanus
XUMHYECKHX
pEaKLHiA.
[IpocTreiimue
pacyeTsl 1o
XUMUYECKUM

dbopmynam.

Kucnopon. Bozmyx
H €r0 COCTaB.

Kucnopon, ero o0mas xapakTepucTHKA.
[Tonyuyenue xucnopoaa duznyeckue u XuMu-
YECKHUE CBOMCTBA.

XUMHUYECKUE CBOWMCTBA U IPUMEHEHUE
kuciopoaa. Oxcunbl. KpyroBopot kuciopoza B
npupoae. OKCUIIBI.

Ilpaxmuueckas paboma 3. IlonydeHnue u
CBOMCTBA KUCIIOPO/A.

O30H. ATUIOTpONHS KUCTIOPO/A.

Bo3nyx u ero cocras.

3amuTa aTMOC(HEPHOTO BO3IyXa OT
3arps3HCHUN.

Hemonctpannu. U3n4ecKrue U XUMUYECKUE
cBoiicTBa. [lonydenue u coompanme Kuciaopoja
METOJ/IOM BBITECHEHHUS BO3yXa U BOJIBI.
VYcnoBusi BOSHUKHOBEHUS U MPEKpaICHUs
ropenus. [lonyuenue o3ona. OnpeneneHue
cocTaBa Bo3qtyxa. JlabopaTopHbI€ OMBITHI.
O3HakomieHHE C 00pa3laMu OKCUJIOB.

Uccnenosats cBoMicTBA
BemiectB. HaOmronate
MpEBpAILICHUS
M3y4aeMbIX BEILIECTB.
Pacno3naBath Ha omnbITe
kuciopo. OnuckIBaTh
HaOJII0JaeMbIC PEAKITUH.
Jlenath BBIBOJIBI U3
pEe3yIbTaTOB OIBITOB.
Oxa3bIBaTh NEPBYIO
noMo1is. CocTaBisTh
($hOpMyITBI OKCHJIOB.
3anuchiBaTh
IIPOCTEUIINE YPABHEHUS.
[Tonb3oBaThCs
uH(popmManuen u3 Apyrux
HWCTOYHUKOB. ['0OTOBUTH
MIPE3CHTAIINHN T10 TEME.

Bonopon.

Bonopon, ero o6mas xapakTepucTHKa U HAX0XK-
nenue B npupoze. [lonydyenue Bogopoaa u ero
¢dusndeckue cBoiicTBa. Mepsl 6€301acHOCTH.

XumMmudeckue cBoMcTBa Bogopoia. [Ipumenenue.

Hemonctpanuu. [lonyuenue Bogoposa B
anmapate Kurmma, mpoBepka BoJ0po/1a Ha
YUCTOTY, TOPEHUE BOAOPO/Ia, COOMpaHHe
BOJIOPO/Ia METOJIOM BBITECHEHHS BO3/lyXa U
BOJIBI.

JlaGopaTopHsie onbITEl. B3auMopeiicTeue
Bojiopoaa ¢ okcunom meau (I1).
Ilpakxmuueckas paboma 4. Ilonydenue
BOJIOPO/Ia U UCCIIEJIOBAaHUE €r0 CBOMCTB.

HccnenosaTh cBOMCTBA
BenecTB. Habmonars
MIpEBpAIICHUS
M3y4aeMbIX BEIIECTB.
Pacno3HaBarhs Ha OIBITE
Kuciopo. OnuckIBaTh
HaOII0/1aeMBbIE PEaKIUH.
JlenaThb BBIBOJBI U3
pEe3yIbTaTOB OIBITOB.
CocTtaBnath HopMyIbl
OKCHIOB. Y4acTBOBAaTh B
00CyXIeHUN
pe3ynbTaToOB.
3anuceBaTh
MPOCTEUIINE YpABHEHUSI.
ITons30BaThCA
uH(popManuen u3 Apyrux
UCTOYHHUKOB. [ 0OTOBUTH
MPE3EHTAIIUU 10 TEME.




Bopna. PactBopsl.

Bonma. Mertoasl omnpeneneHusi coctaBa BOJABI -
aHayu3 U cuHTe3. Bona B mpupoae u crnocoOkl ee
OUUCTKU. Adpalus BOAbI.
Ouznyeckue U XHUMHUYECKHUE
BOJIbL. [IpuMeHeHue BOJbI.

Bona — pacTBOPUTED. PacTtBOpBI.
Haceiiennple W HEHACBIILIEHHBIE PACTBOPBI.
PactBopuMoCTb B BOJIE.

MaccoBas 10Ji1  paCTBOPEHHOI'O BEIIECTBA.
[IpakTuueckas pabora 5. IlpuroromneHue
pacTBOpPOB coJseit c ONPENCIICHHOMN
MAacCOBOH JIOJIEH BeEIIEeCTBa.

[ToBropenne u  0000mIEHWE TIO  TeMaMm
«Kucnopon» ,«Bonopon», «Boaa. PactBopsi»
Hemonctpauuu. Ananu3 Boabl. CHUHTE3 BOJBI.
B3aumopeiicTBie BOJbl ¢ HaTpHEM, KallbLIUEM U
UX OKCHUIaMH, okcuaoM (ocdopa.

Pacuetnpie 3amaun. HaxoxaeHwe wMaccoBoOu
O PAaCTBOPEHHOTO BEIIeCTBa B PacTBOpE.
Brruucnenue Maccbl paCTBOPEHHOTO BEIECTBA U
BOABI N TPUTOTOBJICHMSI pacTBoOpa  OIl-
PEIENEHHON KOHLICHTPALINH.

CBOMCTBA

HccnenoBaTh CBOMCTBA
BemecTs. HaOmronars
MpEeBpalICHUS
M3y4aeMbIX BEIIECTB.
Pacno3HaBarh Ha OIBITE
kuciopo. OnuckIBaTh
HAOII0TaeMBbIC PEAKITUH.
JlenaTh BBIBOABI U3
pEe3yIbTaTOB OIBITOB.
CoctaBusath GopmMyIIbl
OKCHIOB. Y4acTBOBAaTh B
00CyXIeHUN
pe3ynbTaToOB.
3anuceIBaTh
IIPOCTEUIIINE YPABHEHUS.
Breraucisite MaccoByro
JIOJIIO BEIIECTBA B
pactBope. ['oToBHUTH
PacTBOPHI C
OIPEAEIEHHON MAaCCOBOM
OJIEH.

KonnuectBeHHbIE 5 Monp-enuHnna KoiauuecTBa Beniectsa. Mousip- | Mcnonbs3oBaTh BHYTpH —
OTHOIIECHUS B Has macca. U MEXIIPEMETHbIE
xumun. Kommdectso Brruncnenys 1o XUMUYECKUM yPaBHEHUSIM. cBsA3u. PaccuntsiBaTh
BEIIIECTBA, MOJTb. 3akoH ABorazipo. MossipHbIii 00beM Ta3oB. MOJISIPHYIO MacCy
MoumnsipHast Macca u OTtHocHTeNbHAS INIOTHOCTH Fa30B. BELIECTBA,
MOJIIDHBIA ~ 00BEM. OObeMHbIE OTHOILIEHUS Ta30B. OTHOCHUTEJIBHYIO
IIpocreimne JemoHcTpauuu.  XUMHYECKME  COEIMHEHUS | IUIOTHOCTH ra3oB.
pacdeTsl o KOJINYECTBOM | MOJIb. Berauciars no
XUMHYECKUM PacuetHbie 3aJ1a4H. Boruncnenus ¢ | XuMHuecKuM Gopmysiam
YpaBHEHHUSIM. MCIIOJIb30BaHUEM MOHATHUSA - Macca. KonudecTBo | M ypaBHEHUSIM Maccy,
BelleCcTBa, MOJb. MossipHas Macca. MoOJSIpHBIN | KOJIMYECTBO BELIECTBA,
o0BeMm. 00BEM MO U3BECTHOM
Macce , KOJIMYECTBY U
00beMy OJTHOTO U3
BelecTs. Mcnonab30Barh
MIPUMEpPHI pelIeHUs
TUIOBBIX 3a7a4.
OcHoBHble Kimaccel | 11 Oxkcuppl. Knaccudukanus. Homenknatypa. HccenenoBats cBOMCTBA
HEOPraHUYECKUX ®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA. BemiecTB. Habmonars
COCJINHEHH. IIpumenenue. [lonydenue. ' napokcuasl. [IpEBpALLEHUS
Oxcuppl. OcnoBanus. Knaccudukanus. Homenknatypa. M3Y4aEeMBbIX BEILLECTB.
OcHoBaHHs3. [Tonyuenue. Pacnio3naBaTh Ha omnbITe




CsoiicTBa
OCHOBaHHIA.
AM(pOTEPHOCTb.
CpoiicTBa  KHCJOT.
Kucnotso-
OCHOBHEIE
nHauKaTopel. Conu.

duznyeckre 1 XUMHYECKHE CBOMCTBA
ocHOBaHMH. OKpacka UHAMKATOPOB. Peakims
Helrpanuzanun. [Ipumenenne. AMdorepHbie
OKCHJIbl U TUJIPOKCH/IBI.

Kucnoter. CocraB. Knaccudukaruu.
Howmenknarypa. [lonyuenue.

XHUMHU4YECKHE CBOMCTBA.

Comu. CocraB. Knaccuduxarus.
Homenknarypa. CriocoObl TOJTY4YEHHUsT COJICH.
CBolicTBa coJeH.

['eneTnueckast CBSI3b MEXKJy OCHOBHBIMHU
KJIaCCaMU HEOPTraHWYECKUX COCAUHEHUM.
HemoncTtpamuu. O0pa3ibl OKCHIOB, KUCIIOT,
OCHOBaHMH U cosieil. HeliTpanuzanus menoyun
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.

JlaGopaTopubie onbIThl. OTBITHI,

IIOATBEPKIAIOIINE XUMUYECKHE CBOKCTBA
OKCHJIOB. KHCJIOT, aM()OTEPHBIX THUAPOKCHIIOB U
OCHOBAaHMM.

Ipakxmuueckas paboma 6. Pemenne
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Baxneinmmue Kiaccel HEOPraHMYECKUX
COEIMHEHUIT.

Kkuciopoa. OnuckiBaTh
Ha0JII0JTaeMbIe PEAKITHH.
JlenaThb BBIBOJIBI U3
pE3yIBTAaTOB OIBITOB.
CocraBisath hopMyJIbl
OKCHJIOB. YYacTBOBaTh B
0o0CyXKIeHUN
pe3yIbTaTOB.
Knaccugunuponatsb
BEIIIECTBA 10 COCTaBY U
cBoiicTBaM. COCTaBIISITh
($hOpMYJIBI OKCHJIOB,
KHUCJIOT, OCHOBAHMUI ,
cosieil. XapakTepu3oBaTh
COCTaB U CBOMCTBA
BEIIIECTB OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKUX
COCIUHEHU.
3anuceIBaTh
MpocTeiiye ypaBHEHUSI.

Paznen 2. Ilepuoaudeckuii 3aK0H U MEPUOANYECKAsi CUCTEMA XUMMUYECKUX dyieMeHToB [1.1.

Menpeneena. CTpOGHI/Ie aroMa. 7/4acos.

[Tepuoanueckuii 3aKOH U
MepHoNYecKas cucTemMa
XUMHUYECKUX IJIEMEHTOB
J.1. Menneneena.
Crtpoenue atoma. CocraB
ATOMHBIX SIJED.
DneKkTpoHHas 000J09Ka
atomoB. [lepuoanueckas
cUCTeMa KaK
€CTECTBEHHO- Hay4Has
KJ1accupuKanus
3JIEMEHTOB.

Krnaccudukanus XAMAHYECKHUX 3JIEMEHTOB.
[lonsiTHE O rpyMIIaX CXOIHBIX 3JIEMEHTOB
Ilepnonnueckuii 3akoH /1. 1. Menneneesa.
[Teproanueckast TabnHIIa XUMHYECKHIX
AIIEMEHTOB — KOpoTKas opma A u b-
['pynnel 1 nepuoabL.

Crpoenune atoma. CocTaB aTOMHBIX SIIEP.
OnextpoHsl. M30Tonbl. XuMu4ecKkuit
AIIEMEHT.

PacnonosxeHue 31eKTPOHOB 110 YPOBHSIM.
CoBpemenHast popMyIHpoOBKa
MEePUOIUYECKOTrO 3aKOHA.

3HaueHue NepruoINYECKOro 3aKOHa.
JlocTxeHus Meneneena.

[ToBTOpenue u 0600IIeHNE TIO TEME.
[lepnonnueckuii 3aKOH U MepUOANYECKast
cucTeMa XuMu4eckux snementos /1. U.
Menneneesa. CTpoeHue aroma.
JeMmoHcTpanmy.

PU3NYECKUE CBOMCTBA IIEIIOYHBIX
MeTaJUI0B. B3anMoelicTBE OKCHIOB
HaTpus, Maruus , pocdopa , cepsl ¢ BOJIOH,
HCCIIEI0BAHUE CBOMCTB MPOIYKTOB.
B3anmoneiictBre HaTpUs U Kalus ¢ BOJOM.
PuU3NYECKUE CBOMCTBA TAJIOTEHOB.
B3anMozeiicTBrue altOMUHHMS C XJIOPOM U

Knaccugpumnmponartsb
M3y4YEHHbIE XUMHYECKUE
DJIEMEHTHI B MX
coenuHeHus. CpaBHUTH
CBOMCTBA BEIIECTB,
MPUHAUISKALUX K
Pa3HBIM KJIaccaM,
XUMHYECKHE DJIEMEHTBI
Pa3HBIX TPYIIIL.
VYcranaBnuBaTh BHYTpHU-
U MEXITPEIMETHBIC
cBs13u. PopMynHpoOBaThH
MEePUOINYECKUI 3aKOH
JI.1. MeHaeneeBa u
PacKpbIBaTh €ro CMBICII.
XapakTepu3oBaTh
CTPYKTYpPY 5
MEePUOIUYECKON
Tabiunel. Pasmnyars
nepuoabl, A- u b-
rpynmnbl. OOBACHATH
(bu3HYECKU CMBICT
MOPSIZIKOBOTO HOMEPA
XAMHYECKOI0 3JICMCHTA,
HOMEPOB TPYIIIHI U
Mepro/ia, K KOTOPbIM




HOOM.

AJIEMEHT MPUHATICKUT B
MEPUOUYECKON CUCTEME
JI.1. Menneneena;
3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
3JIEMEHTOB B Mpeienax
MaJbIX IEPUOJOB U A-
rpyni. @opMyIupoBaTh
OInpeAeeHUs OHATUI
«XUMHUYECKHUH 3JIEMEHT,
«TIOPSAAKOBBI HOMEDY,
«MAaCcCOBOE YUCIION,
«HA30TOIIBI»,
«OTHOCUTENbHAsS
aTOMHasi Macca,
«AIEKTPOHHAs
000J109Ka»,
«QJIEKTPOHHBIN CIIOW».
Ornpenenarp 4nucio
MPOTOHOB, HEUTPOHOB,
AJIEKTPOHOB Y aTOMOB
XUMHUYECKUX HJIEMEHTOB,
UCIIONB3YsI
MEPUOIUYECKYIO
tabnuiy. CocTaBlATh
CXEMBbI CTPOCHHS aTOMOB
nepBbix 20 371eMEHTOB
MEePUOINYECKOM
CHUCTEMBI 3JIEMEHTOB.
Henats ymMo3akiatoueHue
0 XapakTepe U3MEHEHUS
CBOMCTB XMMHUYECKHUX
AJIEMEHTOB C
YBEITMYEHUEM 3aPsI0B
aTOMHBIX SIIED.
Uccnenosats cBoOMCcTBa
M3y4aeMbIX BEILIECTB.
Ha6nronates ¢pusmueckue
1 XUMUYECKHUE
MIpEBpAIICHUS
M3y4aeMbIX BEIIECTB.

Paznen 3.

CTpOGHI/Ie BEIIECTB. XMMHYECKas CBA3b .7 4acos.

XuMu4deckast CBsA3b. Buanl

XUMHUYECKOH cBs3u. CTenceHb

OKHMCJICHHUS DJICMCHTOB.

DIIEKTPOOTPULIATETEHOCTh XUMHUYECKUX
7 3JIEMEHTOB.

KOBAJICHTHEIE CBA3H.
HNonuas cB43b.
BasnieHTHOCTD U CTENEHL OKUCIIEHMS.

OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peaKIHy.
IToBTOpeHue u 0600IIEHHE IO TEME.

KoBanenTtHas cBa3b. [lonspHas u HenonsipHas

[TpaBuna onpeneneHus CTeNeHe OKUCIIEHHS.

DopMynHMpoBaTh
OIpeeICHUS
CBSI3U:
KOBaJICHTHAs
HEIOJISIpHAs,
KOBaJICHTHAs
HOJISIpHAS,
VOHHAs.
DIIEKTPOOTpHIIA-
TEJIbHOCTD.




ITepuoanueckuii 3akoH . CTpoeHue aroma.

CTpoeHue BelecTBa.

JeMoHcTpanuu.

ConocraBnenue GU3NKO-XUMUYECKUX
CBOMCTB COC,Z[I/IHGHI/Iﬁ C KOBAJICHTHBIMHU U
MOHHBIMU CBSI3SIMHU.

[ToaroToBKa K KOHTPOJIBHOM paboTe.
['ogoBas aTrTecraninoHHas pabora

Onpenenars TUM
CBSI3U B
COEIMHEHUAX U
CTENEHb
OKHCJICHMUS.
CocTaBIiaTh
dbopmybl 1Mo
CTENEHU
OKHCJICHMUS.
VYcranaBiuBaTh
BHYTpHU- U
MEXITPEIMETHBIC
CBSI3H.
CocTaBIiaTh
CpaBHHUTEIBHBIC U
o0o0I1aroIme
TaOIUIBI, CXEMBL.

9 kJacc.

Paznen 1. MHoroob6pasue xumMuueckux peakuuit. 15 yacos

Knaccudukanus xumuaeckux | 6 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE Knaccugpunuposars
peakuui—peakuun peakuuu. Peakiuu coenuHenus, XUMHUYECKHE
COCIMHEHMS, 3aMELICHUS, pasyioKeHus, 3aMeIleHus] 1 OOMeHa ¢ peakuuu.
pasyoxeHusi, o0OMeHa. TOYKH 3PEHUS OKUCIICHUS U [IpuBonuTh
OxucanTENBHO- BOCCTaHOBJICHUSI. IPUMEpPBI PeaKIUil
BOCCTAHOBUTEJIbHBIC PEAKIIUH. TennoBoil 3 (heKkT XUMUYECKUX peakuid. | KaKJoro THIA.
DK30- U SHJI0TEPMUYECKUE OK30- U SHIOTEPMUYECKUE PEAKIIUH. Pacno3naBats
peakuuu. OOpaTuMele U CKOpOCTbh XMMHUYECKHUX PEAKIIUM. OKHUCJIUTEIBHO-
HEOOpaTHUMBIE PEAKIIHH. IIpencraBnenus o KaTanuse. BOCCTAaHOBUTEJIbHBIE
OOpatuMble 1 HEOOpaTUMBbIE PEAKIIUH. peaxkuuu.
ITonsiTHE O XNMHYECKOM PAaBHOBECHH. Onpenenstsb
JeMoHcTpanuu. OKHUCJIUTETD U
[Tpumeprl DK30- U SHAOTEPMUUYECKUX BOCCTAHOBUTEb.
peaxuuu. B3anmoaencTere HUHKa C Habmonate u
COJIIHOW M YKCYCHOM KHCIJIOTOM. ONUCHIBATh PEAKIUU.
B3aumoaeicTBiue rpaHyJIMpOBaHHOIO Hccnenosath
LIMHKA U IbLIU C KACIOTOM. YCIJIOBHS ,
B3auMozeicTBue OKCH1a MEIU C CEpHOU BJIMSIOLINE HA
KHMCJIOTOM pa3HOW KOHIIEHTPALIMK IIPU CKOpOCTb.
pa3HBIX TEMIIEpaTypax. [IpoBoauTh
PacuetHsbie 3anaun. Berancnenus no IPYINIIOBBIE
TEPMOXUMHUYECKUM YPABHEHUSIM. HaOJr0/1eHUS BO
IIpakTuyeckas padora 1. M3yuenue BpeMs
BIIUSIHUS YCIIOBUM, BIMSIOLINE HA JEMOHCTPALIMOHHBIX
IIPOBE/ICHUE PEAKIIUI U €€ CKOPOCTb. OTIBITOB.
XUMUYeCcKHe peakluy B 9 CymHOCTh npo1iecca MMEeKTPOTUTUYECKOM O60061math
BOJHBIX paCTBOpax. JUCCOLIMALINY. 3HaHUSA O pacTBOpPaAx.
DNeKTpoNInTHYECKAs Jucconmanus KMCIIOT, OCHOBaHU u cosierd. | IIpoBoauth
qucconuanus. Peakiun CnaOble U CUIIbHBIE 2JIEKTPOIUTHI. HaOJroIeHus 3a
HMOHHOT0 0OMEeHa U YCIOBUS UX CreneHp AMCCOIUAIINH. MOBEJCHUEM
ITPOTEKAHUS. Peakiu MOHHOTO OOMEHA U YCJIOBHSI UX | BEUIECTB B




MPOTEKAHUS.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN.

I'uaponu3 comeit. O600IIEHUE TIO TEMaM.
Krnaccudukanus XHMHYECKAX PEaKIIUH.
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS.

JeMoHcTpanumu.

Hcnbrtanue pacTBOpOB BEIIECTB Ha
AIIEKTPONPOBOAUMOCTb. [IBUKEHHE HOHOB
B AJICKTPUYECKOM TOKE.
JlaGopaTtopHsbie onbIThI. Peakiiun
MOHHOTO 00MEHa MEKy pacTBOpaMH
AIIEKTPOJIUTOB.

[TpakTuyeckas padora 2. Pemenue
AKCIIEPUMEHTATIBHBIX 3a/a4 110 TeMe
«CBoOHCTBA KUCJIOT, OCHOBAHHUN, COJIEH
KaK 3JIEKTPOJIUTOBY»

pacTBopax, 3a
XHUMUYECKHUMU
peaKiusMu B
pacTBopax.
DopMynHMpoBaTh
onpeeICHUs
DIEKTPOIUTHYECKAS
JIHCCOLAIus.
DIIEKTPOJIUT U
HEAJICKTPOJINT.
HccnenoBathb
CBOMCTBa PacCTBOPOB
DJIEKTPOJIUTOB.
ColmronaTh paBUIIa
TEXHUKHU
0€30IaCHOCTH.
[IpoBoauTs
TPYNIOBbBIE
HaOJII0ICHUS BO
BpeMs
JIEMOHCTPAIIMOHHBIX
onbITOB. OOBICHATE
CYIIHOCTb PEaKLUH
HOHHOI'0 OOMeHa.
CocTaBisiTh HOHHBIE
yYpaBHEHHUS PEaKIuil.

Paznen

2. Muoroo0Opasue BemecTs. 43 gaca.

Hemetamnel. OOmias

XapaKTepUCTHKA HEMETAJIOB.
3aKOHOMEPHOCTH U3MEHEHMSI B

MIEPUOJIAX U Tpynnax

(bU3MYECKUX U XUMHUECKHUX
CBOWCTB IIPOCTBIX BEMIECTB ,
BBICIINX OKCHJIOB U KHUCIIOT,
00pa30BaHHBIX HEMETANIAMU2

U 3 mepuoJoB
["asiorensr.

5

ITonoxeHue rajloreHoB B TaOJIHIIE U
cTpoeHue ux aromoB. CBOMCTBaA U
nonydyeHue. [IpuMeHeHne rajJoreHos.
Xmop. CroiictBa. [Ipumenenue xopa.

Xnoposoaopon. [lonyyenue u cBoicTsa.

CoustHas KUCJIOTA U €€ COJIH.
JemoncTpanuu. Pusndyeckue u
XUMHYECKHE CBOMCTBA TaJIOrCHOB.
[Tonyuyenue xy0poBoOpOaAa U
PacTBOPEHHE €TO0 B BOJIE.

JlaboparopHble onbITH. BeiTecHeHHE Ta-
JIOTEHOB JPYT IPYTOM U3 pacTBOpa MX
CO€IUHEHMH.

[IpakTuueckas padora 3. [Tomyuenue
COJITHOM KHCJIOTHI M €€ CBOMCTBA.

OOBSICHATD
3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB
HEMETAJIJIOB B
nepuoiax u a-
rpymnmax.XapakTepu
30BaTh TaJOreHbI Ha
OCHOBE UX
MTOJIOKEHHS B
CHCTEME
Mengeneena u
0COOEHHOCTEH
CTPOCHHS.
OOBACHSITD
3aKOHOMEPHOCTHU
N3MEHEHHS CBOMCTB
rajjoreHoB 110
rnepuoay u B A-
rpynmnax.OnuceBaTh
CBOMCTBA BEIIECTB B
X0J1€ SKCIIEPUMEHTA.
Co0mroaTh TEXHUKY
0e30IMacHOCTH.
Pacno3uasartn
ONBITHBIM MTyTEM




COJISTHYIO KUCJIOTY U
€€ COJIH.
Hcnonws3oBaTh
npuoOpeTeHHbIE
3HAHUS B KU3HHU.
Brerancaars
MacCOBYIO JIOJIIO
BEIISCTBA B
pacTtBope.

Kucnopon u cepa

[TonoxkeHue KUCIOPO/Ia U CEPHI B
MIEPUOANYECKON CHCTeME XUMHUYECKUX
AIIEMEHTOB, CTPOEHUEM MX aTOMOB.
AmioTponus cepsl.

CaoiictBa. [IpuMeHnenue cepsi..
CepoBoa0po.I ¥ CYTb(UIBIL.

Oxkcupa cepri(1Y). CepHucras KucioTa u
€€ COJIU.

Oxkcup cepsl (Y1). Cepnast KUClioTa u ee
COJIN.

OxkucnuTenbHble CBONCTBA
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Pemmenne pacueTHsIX 3a1a4.
JeMoHcTpanuu.

AnnoTponHbie MOAU(UKALINY CEPBI.
O06pa3ipl CyIbGUI0B U CYTh(PATOB.
PacuerHble 3a1aun. Beruucnenue mo

YpaBHEHUSM MacChl, 00beMa U KOJIUYECTBA

BelIlecTBa 10 Macce, 00beMy U
KOJIMYECTBY BELLECTBA, COACPKAILETO
JIOJIIO TIPUMECEH.

[TpakTnueckas padota 4. Pemenue
HKCIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Kwucnopon u cepay.

XapakTepu3oBaTh
3JIEMEHTBI 6 TPYIIIBI
Ha OCHOBE UX
IIOJIOKCHUS B
cucteMe. OOBICHATD
3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
HEMETAJIJIOB B
nepuojax u A-
rpyrmax
XapakTepu3oBaTh
AJIOTPOITHIO
KHCIIOPOJIa ¥ CEPBI
KaK MPUIHHY
MHOT000pa3us
BEIICCTB. .
OmnuceiBaTh
CBOICTBA BEIICCTB B
X0JI€ IKCIICPUMEHTA.
Cobito1aTh TEXHUKY
0e30IMacHOCTH.
Ornpenenarsb
MPUHAJIEKHOCTh
BEIICCTB K
ONpPENIETIEHHOMY
KJIaccy.
CorocTaBisiTh
CBOMCTBaA
pa30aBIeHHON U
KOHIIEHTPUPOBAHHO
1 CEpHOU KHUCIIOTHI.
3anuckrIBaTh
ypaBHEHUS B
MOHHOM BHJIC.
Pacno3naBarth
OTIBITHBIM TTyTEM
CEPHYIO KUCTIOTY U
€€ COJIH.
Hcnons3oBaTh
puOOpeTEeHHbIE
3HaHUSI U YMEHHUS B
MPaKTUYECKOU
JIeSITeIIbHOCTH B




MMOBCEIHEBHOM
JKM3HH C LIEJIIO
0e30IacHoro
oOparieHus ¢
BCIICCTBAMU U
JKOJIOTHYECKU
rPaMOTHOI'O
IIOBEJECHUS B
OKpY>Karollen cpenie.
Brrancaars no
yYpaBHEHUSIM Maccy ,
00BEM U KOJIMYECTBO
BEIISCTBA 10 Macce ,
o0beMy 1
KOJIUYECTBY
BEIISCTBA,
COJIEpXKAIIEro J0JI0
pUMeECei.
T"'oToBUTHL
KOMIThIOTEPHBIC
MPE3EHTALIUU 10
TEME.

Aot u docdop.

[Tonoxenne azora u Gocdopa B
MEPUOANYECKON CHCTeME XUMUUYECKUX
AIIEMEHTOB, CTPOCHHE UX aTOMOB. A30T,
CBOIICTBa W MPHUMEHEHUE.
Ammuak. Ou3zndeckne 1 XUMHUECKUE
CBOIICTBa aMMHUaKa, MOJy4YeHue,
pUMEHEHHE

Conu amMMOHUSI.
A3zotHas kucnora. CTpoeHHe MOJIEKYJIbI.
CaoiicTBa pa30aBIeHHOM a30THOM
KHCJOTHI.
CBolicTBa KOHIIEHTPUPOBAHHOM a30THOM
KHCJOTHI.
Counn a30THOM KUCIOTHI. A30THBIE
ya00peHusl.
docdop. Amnorponus Gocdopa. cBoicTBa
docdopa.
Oxkcun docdopa (V). Oprodochophnas
KucioTa u ee cosu. PochopHbie
yIoOpeHusl.

JeMmoHcTpanmu.
[Tony4yeHune aMmMuaka U pacCTBOPEHHUE €To B
Bosie. OOpasIbl MPUPOTHBIX HUTPATOB U
docdaros.
JlaGopaTtopHslie onbITEl. B3anmoseiicTBre
CoJIeil aMMOHHUS CO LIEJI0OYaMH.
[TpakTueckue padota 5. [lonydyenue
aMMMaKa U U3y4eHHe ero CBOMCTB.

XapakTepu3oBaTh
3JIEMEHTHI 5 TPYIIIbI
Ha OCHOBE MX
MOJIOKEHUS B
cucreme. OOBSICHITH
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
HEMETAJJIOB B
nepuogax u A-
rpymnmnax
XapakTepHu3oBaTh
AIIOTPOTIMIO a30Ta
u ocdopa kak
IPUYUHY
MHOT000pa3us
BEIIICCTB.
OnuceIBaTh
CBOIMCTBA BEIIIECTB B
X0J1€ SKCTIEPUMEHTA.
Cobmo1aTh TEXHUKY
0€30IaCHOCTH.
Onpenensrsb
MIPUHAJICKHOCTh
BEIIIECTB K
OTIPENIETIEHHOMY
KJIaccy.
CorocTaBisiTh
CBOMCTBA
pazbaBiieHHONU U
KOHIIEHTPHUPOBAHHO




U a30THOM KHCIIOTEHI.
3anuceIBaTh
ypaBHEHUS B
MOHHOM BHJE.
Pacno3naBarthb
OTIBITHBIM ITyTEM
aMMUAaK, pacTBOPBI
KHCJIOT X KX COJIH.
Hcnonws3oBaTh
npuoOpeTeHHbIE
3HaHUS ¥ YMEHHUS B
MPaKTUYECKOU
JIeITCIIBHOCTH 1
IIOBCEIHEBHOM
JKHM3HH C 1LICIIBIO
0€e3011aCHOTIO
oOparieHus ¢
BEIECTBAMU U
JKOJIOTUYCCKU
IPaMOTHOT'O
IIOBEJICHUS B
OKpYyKarolen cpene.
Breraucnars
MacCCOBYIO JOJIIO
BEIIICCTBA B
pactBope. ['0TOBHUTH
KOMITbIOTEPHBIE
MIPE3CHTAIIUH 10
TEME.

VYriepon u KpeMHHUIA.

[TonoxeHue yraepoja u KpEMHHUS B
MEePUOINYECKON CHCTEME, CTPOCHUE UX
aTOMOB. AIIJIOTPOIIHbIE MOAU(PUKAIIUN
yrieponaa.

XHUMUYECKUE CBOKCTBA yriIepoaa.
AncopOuust.

VYrapHslif ra3, cBoiicTBa u pusnonoruyec-
KO€ JICMCTBHE HA OPTaHU3M.

VYrnekuciblid ra3, yrojibHasi KUCIIOTa U €€
conu. Kpyrosopot yriepoja B mpupo/ie.
Kpemnnii u ero coequnenus. CTekIo.
IlemeHT.

O606menue o Teme « Hemetansiy.
JemoHnctpanu. Moaenun
KPUCTAJUIMYECKUX PELIETOK aliMas3a 1
rpaduta. OOpa3Ibl MPUPOTHBIX
KapOOHATOB M CHUJIMKATOB.
JlabopaTtopusie onbIThl. KauecTBeHHAs
peaxius Ha YIIeKHUCIbINA ra3 U KapOoHart-
HOH.

Pacuernrle 3amaun. Beraucienne mo
YpaBHEHUSIM MacChl, 00beMa M KOJTMYECTBa

XapaxkTepus3oBaThb
3JIEMEHTHI 4 TPYTIIbI
Ha OCHOBE HX
MTOJI0KEHUS B
cucreme. OOBSICHITH
3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
HEMETAJJIOB B
nepuogax u A-
rpymmnax
XapaxkTepus3oBaThb
AUTOTPOTIHIO
yriaepojaa Kak
PUYUHY
MHOT000pa3us
BEIIIECTB. .
OnuceBaTh
CBOMCTBA BEIIECTB B
X0/JIe DKCIIEPUMEHTA.
Co0mroaTh TEXHUKY
0e30IMacHOCTH.
Onpenenstsb
MPUHA]JICKHOCTh




BEIIECTBA 110 Macce, 00beMy U
KOJIMUECTBY BEILECTBA, COACPKAILETO
JIOJIIO TIPUMECEH.

[Tpaktuueckas padota 6. [TonyueHue
OKCHJA YIJIEpO/ia U U3yUYEHUE Er0
cBoiicTB. Pacrio3naBanue kapOOHATOB.

BEIICCTB K
ONpeACICHHOMY
Kiaccy. /loka3piBarhb
KHCJIOTHBIM
XapaxkTep BBICIINUX
OKCHJIOB YIJIEpOJia U
KPEMHHUSI.
3anuceIBaTh
ypaBHEHUS B
HOHHOM BHJIE.
Pacno3naBarthb
ONBITHBIM NTyTEM
YTJIEKUCIIBIM Ta3 U
KapOOHAT-HOHBI.
Hcnonns3oBaTh
npuoOpeTeHHbIE
3HaHUS ¥ YMEHHUS B
MPAKTUYECKON
JIeITCIIBHOCTH U
IIOBCEIHEBHON
JKHM3HH C IIEJIBIO
0€e3011aCHOTO
oOparieHus ¢
BEIIECTBAaMH U
JKOJIOTUYCCKU
rpaMOTHOTO
IIOBEJICHUS B
OKpY’Karolllen cpese.
Breraucnars mo
YpaBHEHUSIM Maccy,
00BEM U KOJIMYECTBO
BEIISCTBA 10 Macce ,
o0bemy u
KOJIMYECTBY
BCIIICCTBA,
COJIEpXKAIIETO J0JI0
IIpuMecen.
T'oToBUTHL
KOMITbIOTEPHBIE
MIPE3CHTAINH

Mertannisl.

OO01mas xapakTepuCTHKA.
[I{emouHbIe METAJIIIBI.
[enmouHoO3eMeNbHEIC METAJLIbI
Amomunnii. XKeseso.

[TonoxxeHne MeTaJIUIOB B IEPUOANYECKOU
CHCTEME XUMHYECKUX djieMeHToB /I. H.
MenneneeBa. Metanandeckas CBSI3b.
dusnyeckue ceorcTBa MeTaLIOB. CIIaBBI
METaILJIOB.

HaxoxneHnue meTamioB B IpUpoae U
oO1urye crocoObl UX MOTYYEHHUS.
XHUMHYECKHE CBOMCTBA METaIoB. Py
aKTUBHOCTH METAILJIOB.

Ienounkie MmeTauiel. Haxoxaenue B
npupone. Duznueckre U XUMHYECKHUE
CBOICTBA.

XapakTepHu3oBaTh
MeTaJIbl HA OCHOBE
UX IIOJIOJKEHHS B
cucreme. OOBSICHITH
3aKOHOMEPHOCTH
M3MCHCHUS CBOMCTB
METAJIJIOB B
nepuogax u A-
rpymmax.
HccnenoBath
CBOMCTBaA
M3y4aeMBbIX




OKcuabl U THAPOKCHUIBI IIETOUHBIX
MeTaisioB. [IpumMeHeHne menoYHbIX
MeTamioB. 51. Illenouno3emenbHbIC
MeTaiibl. Haxoxienue B mpupo/e.
Kanbiuii u ero coeaunenus. JKecTkocTh
BOJIbI M CIIOCOOBI €€ YCTpaHEeHHUS
Amomunuii. Haxoxaenue B npupoe.
CBOICTBa aTIOMUHUS.

AM(DOTEpPHOCTH OKCHJIA ¥ TUAPOKCHIA
ATIOMUHUSL.

Kene3o. HaxoxneHue B mpupoze.
CBOICTBA *keJje3a.

CoenuHenus xenesa.

JeMoHcTpanuu. 3HaKOMCTBO C
oOpa3Lamu Ba)XHEUIIUX COJIel HATpus,
KaJusl, IPUPOJHBIX COSAMHEHUN KaJbIus,
pyllaMH KeJie3a, COeTMHECHUSIMU
anoMuHUs. B3anMonelicTBre MeI0YHbIX,
[IEJIOYHO3EMETbHBIX METAJJIOB U
aMOMUHUS ¢ Bofoi. Cxuranue xenesa B
KHUCJIOPO/JIE U XJIOPE.

JlaboparopHsbie onbIThl. U3yueHue
00pasnoB MmetayioB. B3aumoneiictue
METAJIJIOB C PACTBOPAMH COJICH.
O3HakoOMJIEHUE CO CBOMCTBAMHU H
MpeBpaIIeHUSIMU KapOOHATOB U
rugpokapoonaroB. [lomyuenue
THJIPOKCHIIA ATIOMUHUS U
B3aMMO/ICHCTBUE €r0 C KUCIOTAMHU U
nienioyamu. KauecTBeHHbIE peakuy Ha
xenesa (I1) u xeneza(lll) Pacuernrie
3aauu. Beruncinenrne no ypaBHEHUSIM
Macchl, 00beMa M KOJIMYECTBa BEIIECTBA
Mo Macce, 00beMy U KOJIUYECTBY

BCIIECTBA, COACPKALICTO JOJIHO HpHMCCCﬁ.

[TpakTnueckas padota 7. Pemenue
HKCIEPUMEHTAIBHBIX 3314 110 TeEME
«MeTauthl U UX COeTUHEHUS.

BCIIICCTB.
OOBSICHATD
3aBHCHMOCTD
bu3IIeCKuX
CBOMCTB OT BHIA
cBs3u. HaGmronaTe u
OIHCHIBAThH PEAKIINU
C MMOMOIIIBIO A3bIKA
xuMuu. OMNHUCHIBATH
CBOMCTBA BEIECTB
Ha OCHOBE
HaOJIFOIEHU 3a UX
MpEBpaIICHUSIMHU.
Jloka3bIBaTh
amM(OTEpHBIA
XapakTep OKCUIOB H
THAPOKCHJIOB
ATIOMHUHUS U
xkene3a. CpaBHUBATh
OTHOILIEHUE
M3y4aeMbIX
METAJIOB K OKCHJIOB
K Bojie. CpaBHUBATh
OTHOILIEHUE
THAPOKCHJIOB
HATPHS U Kajus,
KaJIbLHA U
ATIOMHHUS K
pacTBopam KUCIIOT U
IIEIOYEH.
Pacno3uasarthb
OTIBITHBIM TTyTEM
THJIPOKCH/I-UOHBI,
HWOHEI JKelie3a-2 1
kKenesa-3.
Cobinto1aTh TEXHUKY
0e30IMacHOCTH.
Ocy1iecTBiIsITh
peaxiuu,
MOITBEPKIAIOIINE
TE€HETUYECKYIO CBS3b
MEXTY
COCIMHCHUSMHU.
[Iporuo3upoBars
CBOMCTBaA
HEU3YYCHHBIX
9JIEMEHTOB U UX
COCTMHEHUN Ha
OCHOBE 3HaHHUU O
TIePUOANIECKOM
3aKOHE.

3anuceIBaTh




ypaBHEHUS B
MOHHOM BHJIE.
Hcnonws3oBaTh
npuoOpeTeHHbIE
3HAHWUS U YMCHUS B
MPaKTUYECKOU
JIeITCIIEHOCTH U
IIOBCEIHEBHOM
JKHM3HH C 1IEIIBIO
0€e3011aCHOTIO
oOparmeHus ¢
BEIIESCTBAMU U
SKOJIOTHYCCKHU
rPaMOTHOT'O
IIOBEJICHUS B

OKpY KaIoIIeH cpeie.
Breraucnars mo
YpaBHEHUSM Maccy ,
00BEM U KOJIMYECTBO
BEIECTBA 10 Macce ,
o0bemy u
KOJIMYECTBY
BEIICCTBA,
COJIEpKAIIEeTO 00
IIpUMECEN.

Paznen 3. KpaTkuii 00630p BaXKHEHUIIMX OpraHUYECKUX BEHIECTB. 9 4acoB.

Opranuueckast XUMHS.

9

Opranuyeckasi XuMus. YTJI€BOJIOPO/IbI.
IIpenenbHbIE YIIIEBOAOPOIBI.
HenpenenbHble yrieBogopobl.
ITponsBoaHbie yrineBoaopoaoB. CIUPTHL.
Kap6onoBbie kucinotsl. CloxKHbIE IPUPBHIL.
Kupsr.

YrneBoasl.

AMUHOKHCHOTHL. benku.

ITonumepsr.

O06o0maromuii ypox.

HemoncTpauyn. Moaenu MoeKyn
OpraHNYEeCKHUX COeNMHEHUH. ['openue
YIJI€BOAOPOAOB M 0OHApYKEHUE MPOTYKTOB
ux ropenus. llomydenne stuinena.
KauecTBeHHBIE peaKIIM Ha ATUJIEH.
PactBopenue stanona B Boze. PactBopenue
rnepuHa B Boze. llomyuenue u cBoiicTBa
YKCYCHOM KHCJIOTHI. ViccnenoBanne CBOMCTB
JKUPOB: PaCTBOPUMOCTH B BOJIE U
OpPraHUYECKUX PACTBOPUTEIISIX.
KauecTBeHHBIE peaKIMi HAa TIIOKO3Y U
kpaxmai. O3HaKOMJIEHHE C 00pa3amMu
W3JIEIMH U3 TTOJIMATUIIEHA, TOJIUIPOIIIICHA.
Wrorosas arrectanionnas pabora

Hcnons3oBars
BHYTPHU — U
MEXITPEIMETHBIC
CBSI3H.
CocTaBisTh
MOJIEKYJIIPHBIE U

CTPYKTYpHBIE
bopMyIbl
YTJI€BOJOPOIOB.
Onpenenstsb
MPUHAICKHOCTD
K
ONpPENIETIEHHOMY
KJIaccy
OpPTaHUYECKUX
COCTUHEHUN.
3anuceIBaTh
ypaBHEHUS
peaxkuuii
3aMeICHHS U
MPUCOEITUHEHHUS C
y4acTHEM
OpPTaHHYECKUX
COCTUHEHUN.
Ha6mronats




JEMOHCTPUPYEMBI
€ OIBITHI.
OnuceBaTh
CBOMCTBaA
M3y4aeMbIX
BEIIECTB.
YyacTBOBaTh B
00CyXICHUHT
pe3yabTaToOB
OITBITOB.
[IpoBonuth
KayeCTBEHHBIE
peakiuu Ha
HEKOTOPbIC
BCIICCTBA.
ITonw3oBaThCs
uHpopManuei u3
Apyrux
HCTOYHHUKOB JJIsT
IIOJATOTOBKH
COOOIIECHMIA.
TI'oToBUTH
KOMITbIOTEPHBIE
MIPE3CHTALIUH.

Bcero: 136 gacos

ONMUCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O

OBECIIEYEHMS OBPA3OBATEJIbHOM JESATEJIBHOCTH.

Crnucox AOMOJIHUTENBHON JTUTEPATYPHI:

No
1.

HaumeHnoBanue nzmaHui
Xumus. Heopranunueckas xumus. 8 Kjacc: y4eOHHMK s oOuieo0pa3oBaTeIbHBIX
yupexaenuit/ I'.E Pynsutuc, @.I' ®enpaman.- 13-e usa., ucrp. - M.: IIpocerienne

Xumus. Heopranmdeckas xumus. Opranuueckas Xumus. 9 Kiacc: y4eOHHMK JUIS
obmeoOpazoBarenbHBIX yupexacauit/ [.E Pymsuruc, @.I" ®enpaman.- 13-¢ uzg., ucmp. -
M.: IIpocselenue

I'apa H.H., I'abpyceBa H.M. Xumusa. 3amaunuk ¢ "momomuukom". 8-9 kmaccel, M.:
[Tpoceemenue, 2011 T.

OmneHka KayecTBa TOJTOTOBKH BBHITYCKHHKOB OCHOBHOM INKOJIBI 1O XUMHH. MOCKBa «
Hpoda» -2007 .

Xumus. KontponbsHbie 1 mpoBepounblie paboTsl. 8-9 kimacesl / H.H.I'apa. — JIpocda, 2004.
I'NMA 2014. Xumus. 9 xnacc. ['ocynapcTBeHHas uToropasi arrecranus (B HOBoil (opme).
Tunoseie TectoBbie 3amanus/ A.C. Kopomenko, KO.H. Mensenes. — M.: M3naTenscTBO
«9x3amen», 2013. - (Cepus «I'MA-. 9 k1. Tunossle TECTOBBIE 3a1aHUS»)

7. Xumus. 9 xin./ P.I'. UBanoBa, A.C. Kopomenko, A.B. fAmrykoBa. —-M.: [poda,

Cnucok irepaTypbl U1 yUATEIS



OCHOBHasI JIUTEPATypa

1. H.H, T"apa. IIporpammsbl 0011e00pa3oBaTeabHbIX YUpeKIeHUNH « Xumus». MockBa

«IIpocsBemenue»-2014r.

2. H.H. I'apa. KonTposbHbIe U IpoBEepOYHbIe pabOTHI Mo xuMuu 8-9 kimacc. MockBa «

Hpoda» -2012 r.

3. KaBepuna A.A. , UBanoBa P.I'. , Kopemenko A.C.. Xumus. [Aunaktuueckue

Marepuaibl 8-9xi1. MockBa «Baagoc»-2007 r.

4. OLIGHKa Ka4uCCTBa MNOATOTOBKH BBIITYCKHHUKOB OCHOBHOM IIIKOJIBI IO XUMMH. MOCKBa

« Hdpoday -2007 r.
5. Pameukuit A.M. [unaktuueckuit matepuan mo xumuu s 8-9 ki, Mocksa
[Ipocsemenue» -2002 r.

6. COopHUK 3a7ay JUIsl IPOBEACHUSI YCTHOTO SK3aMEHa 10 XUMHH 332 KypC OCHOBHOM

mkosbl. 9 kmacc- Mocksa « Ipoda»n-2001 r.

7. Crenmun  B.J[. , AnmuxGepoa JL.KO. 3anumarenbHble 3amanus U 3PQPEKTUBHEIC

OmBITHI IO XUMUHU. MockBa « JIpoda»-2008 T.

Ilepeuens yughposvix ungpopmayuonnwvix pecypcoe Humepnema:
http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://www.zavuch.info/methodlib/134/

http://keramikos.ru/tabl e.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
www.olimpmgou.narod.ru.

http://mirhim.ucoz.ru/index/khimija 8 3/0-41



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

MarepuanpHO-TeXHHYeCKass 00eCIIeYeHHOCTh PENoJaBaHus IpeaIMeTa XUMHs Ha YPOBHE OCHOBHOTO
o01iero oopa3oBaHus:

HNupopmannoHHbIe Texnuuyeck | JIpyroe MarepHajJbHO-

cpeacTBa ue TeXHHYecKoe
Cpe/cTBa olecreyeHue

DJIEKTPOHHBIE OnektpoHH | IleyaTHbie mocoOusi.

PUIIOKECHUS ast TocKa. 1. KpyroBopoT BeIIeCTB B IPUPOJIE.

1. «BupryanpHas [Tepconanp | 2. JJaGopaTtopHOe 000pyI0BaHHE U OOpAIIEHHE C HUM.
XUMHUYECKast HBIH 3.llepuognueckass  cucremMa  XUMHYECKHMX  anemeHToB  J[.M.
naboparopus — 8 | KOMIIbIOTEp Menpeneena.
kiace»-2002 r. Mynpetumen |4.IlopTpeTsl BBIIAOUIMXCS XUMUKOB.

2. «BuprtyanpHas UHWHBIA 5. Tabmuue! 110 XUMuH U 8-9 Ki1accos.

XUMHUYECKas npoekTop. | 6. Tabmuisl 1o MeTaTypruu.
nabopaTopus -9 | mpuHTep. 7. TabuIpl IO XUMUYECKUM TIPOU3BOICTBAM.

kirace»- 2002 .

3. « OTKpbITasi XUMHI»-
2005 r.

4. « Xumus Uil Bcex»-
2004r.

5. « OTKpbITask XUMUA»-
2003r.

6. « Xumusa- 8 kmacc»-
2002r.

7. « Bupryanshas
naboparopus-8-11
kyace»- 2004r.

8. « Xumus s Bcex.
Pemenune 3aaun-
2004 r.

9. « Xumus — 06a30BbIii
Kypc» 8-9  xiacc-
2005r.

10. Xumus.
MynbTumMeauitHoe
yuebHoe mocobue-4
nucka-2004r.

11. DnexTpoHHBIE
TPUIIOKECHUS K
yueOHUKaM

12. Pyn3utic I'E.«
Xumus» 8 Kiacc«
Xumusa»- 9 knace

ONEKTPOHHBIE

NPWIOKEHUS K KypHAIY
« X¥MHS B LIKOJIEM

1.

2.

« CnupTel: MOJIb3a U
Bpem»- 2011r.

« Crmagkas >KHU3HbB»-
2011r.

« Tumsr
XAMHYECKHUX
peakuuniin-2011r.

« CkopocTb

IpuHanjIeKHOCTH JIsl ONBITOB
KoMruiexT amst mmnartenei u J0xkKeK AJIs BEIIeCTB.
3aXKUMBI.

KoMITIeKT CTeKIIIHHBIX TPYOOK.
Habop epreii 1u1st MBIThS TIOCYTBI.
Ha6op numerok.

CTynku ¢ MeCTUKOM.

Turmnu.

Yamku BeIIapUTEITbHBIE.

Habop coeauHuTENBHBIX TPYOOK.

. TpyOku xn0pKaiblHeBbIE.

1. ITpucniocoGeHus A1 CBEPIICHUS.

2. CTOIVK MTObEMHBIH.

13. [lITaTuBEI JTaOOpAaTOPHBIE.

14. IlItaTuBkl 11t IPOOUPOK.

15. Dkpanbl poHOBEIE.

16. [Tano9Kku CTeKIISTHHBIE.

17. IIumigsl TUTEIbHBIC

BEBO®ONOORWNE

[locyna nemoHCTpalOHHAs
Boposxka.

bropetka

Konosr Konnueckue, 250m1.
Komn0s! mnockomonnslie, 250M.
KonGs1 kpyrinononssie, 250mi1.
Boponkun.

MeH3ypku.

CrakaHbI XUMUYECKHE.

. Hunuuapsr.

10. ITpoGupkw.

11. Yamka KpuCTaTH3AI[MOHHAS.
12. Dkcukarop.

13. Kos6b1 MmepHBIE.

Y4ueOHoe 00opynoBaHue
Koanexknun.

1. AmoMuHMiA.

2. Meraibl U CILJIABHL

3. Habop meTaiios.

4. MuHepaibl ¥ TOPHBIE TOPOJIBIL.

©COoNOUA~MWDNE




XHUMHYECKHUX
peakuuiin- 2010r.
« Ilpesenranum k
cratbsam»- 2010 r.

©~No U

CTeKJIO U U3EJIMA U3 CTEKJIA.
Tomnmuso.

Y9YT'yH U CTallb.

[IIxana TBepIOCTH.

« O01IMe cBOUCTBAY Mopenu.

meTauioBy -2011r.

SAIE A

(o2}

ONOTA~WDNE

Kpucrannuueckas perierka anmasa.

Kpucramnuueckas pemnierka rpadura.

Kpucrannuueckas perierka MarHusi.

Kpucrannuueckas pemierka moBapeHHOM COIH.

Habop Moxeneit aToMOB 1711 cOCTaBlIeHUSI MOJENIEH MOJIEKYJ CO
CTEP>KHSIMHU.

Monensb 3neKkTpoausepa.

IIpudops!

Becsl ¢ pazHoBecamu.

l'azomerp.

HaGop a5 OIBITOB 110 XUMHHU € 3JIEKTPUIECKUM TOKOM.
YcTaHoBKa HOHOOOMEHHAsI IEMOHCTPAIIOHHASL.
Apeomerp.

bropeTku.

[TpuGops! A7 MOTydEHUS Ta30B.

CrniupToBKH J1aOOpaTOpHbIE

KoM1uiekcHbIN oIX0/1 K OLIEHKE 00pa30BaTeNbHbIX JOCTUKEHUI peanu3yercs MyTéM

1. oueHku TpEX rpynn pe3ynbTaTOB: MPEAMETHBIX, JUYHOCTHBIX, METAIPEAMETHBIX (PEryJsATUBHBIX,
KOMMYHHMKATUBHBIX U [I03HABATEIbHBIX YHUBEPCAIBHBIX yUEOHBIX JEHCTBUIN);

2. WUCHONb30BAaHUS KOMIUIEKCA OLIEHOYHBIX Mpoueayp (CTapToBOM, TeKyllel, TeMaTHYeCKOM,

IIPOMEXYTOUHOM) Kak OCHOBBI JUIf

OLCHKM JWHAMHWKNW HWHAHUBUAYAJIbHBIX O6pa30BaTeJH)HI)IX

JOCTHKEHUH (MHIMBUAYAILHOTO IPOTrpecca) U AJIsi UTOIOBOM OLIEHKH;

3. UCIONB30BaHMU KOHTEKCTHOWH MH(opMaruu (00 0COOEHHOCTSX yJaluxcs, YCIOBHSIX M IPOIEecce
o0y4eHHUs U JIp.) Al MHTePIIPETAH [TOJyYeHHBIX Pe3yJIbTaTOB;

4. WCIIONIb30BaHUS Pa3HOOOpPA3HBIX METOAOB U (OPM OIEHKH, B3aUMHO JOMOJHSIOMIMX APYr Apyra
(cTaHIapTU3MPOBAHHBIX YCTHBIX U MUCBMEHHBIX PabOT, MPOEKTOB, MPAKTUYECKUX PadOT, CAMOOLIEHKH,

HaOIIOICHUS U Ap.).
OCHOBHBIM OOBEKTOM CHCTEMBI OILIEHKH

, €€ coJiepXkaTelNbHON M KpuUTepuallbHOW 0a30i BBICTYIMAOT

tpeboBanuss @PI'OC, KOTOpble KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX pE3yJbTaTax OCBOCHMS

yUYalMMHCs OCHOBHOW 00pa3oBaTeNIbHOM

IIPOTrpaMMBl.

Cucrema OLICHKU BKIIFOYACT MPOLCAYPHI BHYTpeHHeﬁ Y BHEIIHEH OIICHKH.

BHyTpeHHss O1leHKa BKIIIOYAET:

- CTapTOBYIO JUArHOCTHUKY,

- TEKYIYIO U TEMAaTUYECKYIO OLIEHKY,
- mopT¢oHo,

- BHYTPUILIKOJIbHBI MOHUTOPUHT 00pa30BaTENbHbBIX IOCTUKEHUM,
- IPOMEXYTOYHYIO U UTOTOBYIO aTTECTALUIO YYaIlUXCs.

K BHEnHum npoueaypaM OTHOCSTCS:
- TOCYJIapCTBEHHAsl UTOrOBast ATTECTALIMS

- HE3aBHCHMas OIICHKAa KadyeCTBa O6pa3OBaHI/I$I

- MOHUTOPHUHI'OBBIC UCCIICAOBAHUA MYHUIIUIIAJIbHOTO, PCTUOHAJIBHOTO U @enepaJILHoro ypOBHCﬁ.
OCHOBHBIM  O0BEKTOM OLCHKN JIMYHOCTHBIX PE3YyJIbTAaTOB B OCHOBHOH  IIIKOJIC CIIYXKUT
C(bOpMI/IpOBaHHOCTL YHUBCPCAJIbHBIX y‘-IeGHBIX ﬂeﬁCTBHﬁ, BKJIFOYAEMBIX B CJICAYIOIIUC TPpU OCHOBHBIC

OJI0Ka:

1. cpopMUpPOBaHHOCTH OCHOB TPaXAaHCKONH UACHTUYHOCTH JIMYHOCTH;
2. chOpMHUPOBAHHOCTh WHJIMBHIYAIBHONH y4eOHOH CaMOCTOSITEIbHOCTH, BKIJIFOYAs YMEHHE CTPOWTH
KU3HEHHBIEC TPO(HECCHOHATBLHBIC TIJIAHBI C YI€TOM KOHKPETHBIX MEPCIIEKTHB COIUAIBHOTO Pa3BUTHS;




3. cOPMHUPOBAHHOCTh COLMAIBHBIX KOMIETEHLUH, BKJIIOYas LIEHHOCTHO-CMBICIOBBIE YCTAHOBKU M
MOpaJIbHbIE HOPMBI, OIIBIT COLMAIBHBIX U MEXJINYHOCTHBIX OTHOIIEHUH, IPAaBOCO3HAHHUE.
B cootBerctBuM ¢ TpeboBaHusmMu OI'OC noctmxeHne JTUYHOCTHBIX PE3YJIbTaTOB HE BBIHOCHUTCS Ha
UTOTOBYIO OIICHKY y4Yalluxcs, a SBISETCS MPEIMETOM OIECHKH 3(P(PEKTUBHOCTH BOCIHMTATEIHHO-
00pa3oBaTeIbHON AEATEIBHOCTH.
OCHOBHBIM OOBEKTOM M IIPEMETOM OIICHKH METANPEIMETHBIX PE3YJIbTATOB SBIISIOTCS
1. crmocoOHOCTh M TOTOBHOCTh K OCBOCHHIO CHUCTEMATHYECKHUX 3HAHUM, MX CaMOCTOSATEIBHOMY
MIOTIOJIHEHUIO, IEPEHOCY U MHTETpaluy;
2. c1ocOOHOCTh paboTaTh ¢ MHPOPMALIHUEH;
3. CIOCOOHOCTH K COTPYJHHYECTBY M KOMMYHUKALIUH;
4. crmocOOHOCTh K PEIIEHUIO JMYHOCTHO M COLMAIbHO 3HAUYMMBIX HPOOJEM M BOIUIOIIEHUIO
HaWJICHHBIX PEUICHUH B IIPAKTUKY;
5. cnoCOOHOCTH U TOTOBHOCTH K Hcnonb3oBaHuio MKT B nensix oOyueHus U pa3BUTHSA;
6. CIIOCOOHOCTH K CaMOOPTaHU3aluH1, CAMOPETYJISIUH U pedICKCHH.
OneHka  JOCTHXEHMS  METalpeAMETHBIX  Pe3ylbTaTOB  OCYLIECTBISAETCS  aJMUHHUCTpaluein
00pa3oBaTeNbHON OPTaHU3AIMH B X0/1€ BHYTPUIIKOJIFHOTO MOHUTOPHHTA.
OcHOBHOW mpoLEAYypOil HUTOrOBOM OLIEHKH JIOCTHMIKEHUS METalpeJMETHBIX pPE3YJbTAaTOB SBIISETCS
3alUTa UTOIOBOTO UH/IMBU/YaJIbHOTO IIPOEKTA.
HToroBoii npoekT npeacTasisieT co00i yueOHbIN NPOEKT, BBIMOIHAEMBIH yyalluMCsl B paMKax OJJHOT'O
WIM HECKOJbKHUX YYEOHBIX IPEAMETOB C ILEJIbI0 IPOJEMOHCTPUPOBATh CBOM JIOCTH)KEHUS B
CaMOCTOSITEJIbHOM OCBOEHHMH CO/IepKaHMsI U30paHHbIX 001acTeil 3HAaHUI W/UITU BUIOB AEATEIBHOCTH U
CIIOCOOHOCTh MPOEKTHPOBATH U OCYIIECTBIATH LIEIECOOOPA3HYI0 M PE3YJIbTaTUBHYIO NESATEIHHOCTD
(YueOHO-TI03HaBaTeNbHYI0, KOHCTPYKTOPCKYIO, COLUANIBHYIO, XYA0KECTBEHHO-TBOPUECKYIO, HHYIO).
PesynbraTom (IpoayKTOM) IPOEKTHOM AESTETLHOCTH MOKET OBITH JIt00as U3 CIEIYIONNX padoT:
1. nuceMenHas pabora (3cce, pedepar, aHaTUTHYECKHE MaTepUalbl, 0030pHbIE MaTepUabl, OTYETHI O
IIPOBEIEHHBIX MCCIIEI0BAaHUSAX, CTEHOBbIN T0KIaA U Ap.);
2. MaTepHalbHbI 0OBEKT, MAKET;
3. oTuéTHBIE MaTepuaibl IO COLMAIBHOMY IPOEKTY, KOTOPbIE MOTYT BKJIOYaTh KaK TEKCThI, TaK U
MYJIbTUMEIUIHbIE TPOAYKTHL.
OO0muM TpeboBaHMEM KO BCeM paboTaM SIBISETCS HEOOXOAMMOCTh COONIIOICHHS HOPM M IpPaBUI
LUTUPOBAHUS, CCBUIOK Ha pa3JIMYHble MCTOYHHKH. B cilyuae 3auMCTBOBaHHS TeKCTa pabOThI
(rutarmata) 6€3 yka3zaHHsl CChIJIOK Ha MCTOYHUK, MPOEKT K 3aIUTE HE JTOMYCKaeTCs.
3amuTa IpoeKTa OCYUIECTBIIIETCS B MPOLIECCE CIIEUAIBHO OPraHM30BaHHON JEATEIIBHOCTH KOMUCCUN
o0Opa30BaTeNbHON OpraHu3aluy WM Ha THMHA3UYeCKON KOH(EepeHIIH.
Pe3ynbrarel  BBINIOJIHEHUS NPOEKTAa OLEHUBAIOTCA IO HUTOraM pacCMOTPEHUS KOMMCCHEN
MIPEJICTABICHHOIO MPOJYKTa C KpPAaTKON MOSICHUTEIbHOW 3alMCKOW, Mpe3eHTAlMu oOydarouierocs u
OT3bIBA PYKOBOAMTEIIS.
OneHka MpeIMETHBIX pe3ylbTaTOB IMPEACTaBIseT COOOW OIEHKY JOCTHXKEHUS  y4alluxcs
IUIAHUPYEMBIX PE3YyJIbTaTOB IO OTAENIBHBIM IpenaMeraM. OLeHKa IPEIMETHBIX PE3YJIbTAaTOB BEAETCS B
X0[€ TpOLEAyp TEKyUIeH, TEeMAaTHYeCKOW, NPOMEXKYTOYHOM H MTOTOBOM OILIEHKH, a TakKxke
aIMUHHUCTpanuell o0pa3oBaTeIbHOM OpraHM3allid B XOJ€ BHYTPHUILKOJIBHOTO MOHMTOPHHTIA.
OCHOBHBIM IIpeIMETOM OLIEHKU B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC OOO sBnsiercss cnocoOHOCTh
K peIIeHUI0 y4yeOHO-NO3HABATENbHBIX U Yy4eOHO-NPAKTHUECKUX 3a/lady, OCHOBAaHHBIX Ha H3y4yaeMOM
yueOHOM MaTepuaie, C UCIOJb30BaHUEM CIIOCOOOB JEHCTBHI, peleBaHTHBIX COJEPIKAHUIO0 y4EOHBIX
IIPEIMETOB.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BolnyckHUK HAay4uuTCS:

* YUUTHIBATh pa3HblE MHEHUS M CTPEMHUTHCS K KOOPAMHALMU DPA3JIMYHBIX TO3ULIHUNA B
COTPYJHHUYECTBE;

* popmynMpoBaTh COOCTBEHHOE MHEHHE U MO3MIIMIO, apTyMEHTUPOBATh U KOOPAUHHUPOBATH €€
C TMO3MUHUSAMH TNAapTHEPOB B COTPYJHHUYECTBE MNPH BBIPAOOTKE OOILIEr0 pelieHUsi B COBMECTHOM
NesITeNIbHOCTH;



* YCTAaHABIMBATh U CPABHHUBATh pPa3Hble€ TOUKH 3PEHUS, MPEXAE YeM NMPUHUMATh pEIICHUs U
JieNaTh BBIOOD;

* APryMEHTHPOBaTh CBOI TOYKY 3pEHHUS, CHOPUTh M OTCTAauBaTh CBOIO [O3UIUIO HE
BpaKACOHBIM JIJIs1 ONTIOHEHTOB 00pa3oMm;

*33/1aBaTb BONPOCHL, HEOOXOJMMBIE JJs OpraHu3alMu COOCTBEHHOM JEATENbHOCTH H
COTPYAHMYECTBA C IAPTHEPOM;

* OCYLIECTBJISATh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;

* aJICKBaTHO HCIIOJIb30BaTh peyb ISl INTAHUPOBAHUS U PETYIIALNU CBOCH 1eATEIbHOCTH;

* aJICKBAaTHO HCIIOJIb30BaTh PEUEBBIC CPEACTBA JJISl PEHICHUS PA3IHMYHBIX KOMMYHUKATHBHBIX
3aj1a4; BIAJeTh YCTHOW U MHCbMEHHON peYbl0; CTPOUTH MOHOJOTMYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

* OPraHU30BbIBaTh U IUIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUYUTENEM MU CBEPCTHUKAMU,
OIIPENeNIATh e U (PYHKIUU YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS; INIAHUPOBATH OOIIHE CIIOCOOBI
paboTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHMIO, OLIEHKY IeHCTBUI apTHEPA, yMETh YOSKaTh;

* paboTaTh B Ipynne — ycTaHABIUBaTh pabouue OTHOIICHHs, Y((PEKTUBHO COTPYAHHYATH U
CIIOCOOCTBOBATh MPOAYKTHBHON KOOMNEpAIMH;, HHTEIPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH
MPOJYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTUBHOW pediexcum;

* HCIIOJIb30BATh AJICKBATHBIE S3BIKOBHIE CPEACTBA ISl OTOOPA)KEHUS CBOUX UYBCTB, MBICIEH,
MOTHBOB U MTOTPEOHOCTEH;

* oToOpakaTh B peud (omnucaHue, OObSICHEHHE) COJEp)KaHUE COBEPIIAEMbIX NEHCTBUIN Kak B
(dbopme rpoOMKOI COLMAIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEH peyH.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* yyumsigams U KOOPOUHUPOBAMb OMJIUYHbIE OM COOCMBEHHOU HNO3UYUU OpYeUx JNrooel 8
compyoHuyecmee,

* YUUmMbIBams pasHvle MHEHUsl U UHMepecsl U 0O0CHOBbIEAMb COOCMBEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHUU U N00X0008 K pelieHU0 npooiemsl;

* NPOOYKMUBHO pa3peuams KOHQIUKMbL HA OCHOBe YUéma UHmMepeco8 U NO3UYUL 6cex
V4aACMHUKO8, NOUCKA U OYEHKU  albMepHAMUBHbIX CHOC0008  paspeulenus KOH@IUKMOS,
00208apu8ambCsi U NPUXOOUMb K 00WemMy peueHur0 8 COBMeCmHOU 0esameabHOCmuY, 8 MOM YuUcie 8
cumyayuy CmoaKHO8eHUs UHMepecos;

* Opamb Ha cebsl UHUYUAMUBY 8 OP2AHU3AYUU COBMECTNHO20 0eUCmEUs (0e080¢e TUdepCcmeo);

* 0Ka3b18aMb NOOOEPHCKY U coOelicmsue mem, Om Ko20 3asucum OOCMUdiCeHue yelu 8
CO8MECMHOU 0esimeNbHOCU,

* ocyujecmensims KOMMYHUKAMUBHYIO pe@eKCUulo KaK OCO3HAHUEe OCHOBAHUL COOCMBEHHbIX
Oeticmauti u dellcmsuti Napmuépa;

* ¢ npoyecce KOMMYHUKAUUU OOCMAMOYHO MOYHO, NOCNIe008AMENbHO U NOJHO Nepedasambs
napmueépy HeooxX00UMY0 UHDOPMAYUIO KAK opuenmup 0t HOCMpPOeHUsl Oelicmeus.,

s gcmynams 6 0uanoe, a makdxmce y4acmeosamv 6 KOJIeKMUBHOM 00CyicoeHuu npooinem,
yuacmeosams 8 OUCKYCCUU U AP2SYMEHMUpOo8ams C60I0 NO3UYUIO, 61a0emb MOHOI02UYeCKOU U
ouanocuieckoll popmamu pedu 8 COOmeemcmeauu ¢ 2pAMMaAmudecKUMU U CURMAKCU4ecKUMU HOPpMAMU
POOHO20 A3bIKA,

* c1e008amsb  MOPANbHO-DMUYECKUM U NCUXONOSUYECKUM — HPUHYUnAam  oOweHus U
COMpPYOHUYECmB8a HA OCHOBE YBANCUMENbHO20 OMHOWEHUS K NAPMHEPAM, GHUMAHUA K JUYHOCMU
0pYy2020, A0EKEAMHO20 MENCTUYHOCTNIHO20 BOCHPUAMUSA, 20MOBHOCIU AOEKBAMHO peazupoeams HA
HYJHCObL Opy2UX, 8 YACMHOCMU OKA3bl8AMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8
npoyecce 00CmMudiceHus oowell Yeau COBMeCmHOU 0esamenbHOCMU,

* ycmpausamv 3¢hghekmusnvie 2pynnosvie 00CYyHcoeHus u obdecneyusamv 0OMeH 3HAHUAMU
MedAHCOY YNeHAMU ePYNNbl OJisl NPUHAMUSL D PEKMUBHBIX COBMECMHBIX PeUleHUlL,

* 8 COBMECMHOU OesAmeNbHOCMU YEémKOo Gopmyauposams yeayu 2pynnvl U HNO360JAMb €€
VUACMHUKAM NPOABTAMb COOCMEEHHYIO IHEP2UIO O OOCIMUNCEHUS IMUX YeTlell.



Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

BrinmyckHuK Haydures:

* OCHOBaM peajn3alny MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

* IPOBOJINTH HAOIIOJICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;

* OCYIIECTBIISITh PACHIMPEHHBIA MOUCK MHGOPMAIIMU C UCMOIb30BAaHHUEM PECYypcOB OUOIMOTEK
u NHTepHera;

* co3J1aBaTh U MpeoOpa3oBbIBATH MOJIEIHN U CXEMBI JJIs PELeHUs 3ajay;

* OCYIIECTBIISATh BEIOOP HamOomee 3 (HEKTUBHBIX CIIOCOOOB pEIICHUs 3a7a9 B 3aBUCUMOCTHU OT
KOHKPETHBIX YCJIOBUH;

* 1aBaTh OINPEJICICHUE MOHITHUSIM;

* YCTaHAaBJIUBAaTh IPUYNHHO-CIIEICTBEHHbBIE CBA3H;

* OCYLIECTBJIITh  JIOTMYECKYIO  OINEpalMi0  YCTAaHOBJIEHUS  POJOBUIOBBIX  OTHOLICHMH,
OrpaHUYECHUE TTOHATHS;

* 00001mIaTh TOHATHS — OCYLIECTBIATh JIOTHUECKYIO OIEpalMI0 Tepexoaa OT BHIIOBBIX
MPU3HAKOB K POJAOBOMY MOHSTHUIO, OT MOHSTHUS C MEHBIIUM OOBEMOM K MOHATHIO C OOJNBIIUM
00BEMOM;

* OCYIIECTBIISITH CPaBHEHHUE, CEpPHALMI0 M KIACCU(PUKALMIO, CAMOCTOSTENLHO BBIOUpAs
OCHOBAHMS U KPUTEPHH VISl YKA3aHHBIX JIOTHYECKUX OIepaIuii;

* CTPOUTH KIIACCHU(PUKAILIUIO HA OCHOBE IMXOTOMHYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHUIaHMUS);

* CTPOUTDH JIOTHUECKOE PACCYKIEHHUE, BKIIOYAIOIIEE YCTAaHOBJIEHUE MPUYUHHO-CIIEACTBEHHbIX
CBs3EH;

* OOBSICHATD SIBJICHUS, IIPOIECCHI, CBSI3U U OTHOILICHUSI, BBISBIISIEMBIC B X0JI€ UCCIICOBAHUS;

* OCHOBaM 03HAKOMUTEJIBHOI0, H3y4YalOIEer0, YCBAUBAIOLIEIO U TOMCKOBOI'O YTEHUS;

* CTPYKTYpPHPOBATh TEKCTHI, BKJIFOYAsl YMEHHUE BBIJCISTH IJIaBHOE U BTOPOCTEIIEHHOE, TJIABHYIO
UJICI0 TEKCTAa, BHICTPAUBATh MOCIEA0BATEIHLHOCTh OMKUCHIBAEMBIX COOBITHI;

* pabotath ¢ MeradopaMd — TIOHUMATh TEPEHOCHBIA CMBICI BBIPOKEHUH, MOHUMATh W
yIOTPEOIATH 000POTHI peUH, TOCTPOCHHBIE HA CKPHITOM YIIOJ00JIEHUH, 00pa3HOM COMMKEHHUH CIIOB.

Buvinycknux nonyuum 603mM0iCHOCb HAYYUMBCA:

* OCHOBAM pepieKCUBH020 YmeHUs;

* Casumov npood.IeMy, ap2yMeHmuposams €€ aKmyaibHOCMb,

* CaMoCmoamenbHoO NPOBOOUMb UCCIeO008aHUE HA OCHOBE NPUMEHEHUsI Memo008 HAON00eHUs. U
9KCnepumenma,

* 8bLOGUSAMB SUNOMESbL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOUECCO8, 00BEKMO8,;

* 0P2aHU308bI8AMb UCCIE008AHUE C YEbIO NPOBEPKU CUNOMES,

* delamov YMO3AKIOYeHUS (UHOYKMUBHOE U NO AHANO2UU) U 8bI800bL HA OCHOB8E AP2yMEeHMAaAYULU.

8 cIyuae Hanudus nNpoOmueope UBol Ul KOHGIUKMHOU CUMYayuu.

IInanupyemvie  pesynomamuor  peanuzayuu  npozpammol  «@opmuposanue  HKT-
KOMNnEemeHmHOCmu 00y4aruuxcay cpeocmeamu npeomema Xumuu:

BolnyckHUK HAayuuTCS:

* BBICTYNIaTh C aYAMOBHICONOANEPKKOM, BKIIOYas BBICTYIUIEHUE IEpe] AMCTaHLIUOHHOU
ayJIUTOPHEN;

* yUaCTBOBaTh B OOCYXJE€HUHU (ayauoBHICO(OPYM, TEKCTOBBIH (hopyM) ¢ HCHOIB30BAHUEM
BO3MOXxHOCTeN MHTEpHETA;

* MCIOJIb30BAaTh BO3MOXHOCTH 3JIEKTPOHHON TOYTHI [ HH(POPMAIIMOHHOTO 0OMEHa;

* BECTHU JIMYHBIN THEBHUK (0JI0T) C UCIIOJIb30BAaHUEM BO3MOXKHOCTeH MHTepHeTa;

* OCYIIECTBJIATh 00pa3oBaTeIbHOE B3aMMOJEHCTBHE B HH(OPMAIIMOHHOM IPOCTPAHCTBE
00pa30BaTeNbHOrO YUpexkaAeHUs (IOJydeHUE M BBIIOJIHEHUE 3aJaHHM, MOJydeHHE KOMMEHTApHUEB,
COBEpPILLIECHCTBOBAaHKE CBOEH paboThl, (hopMUpOBaHKE TOPT(HOINO);

* co0JI0/1aTh HOPMBI HH(POPMALIMOHHON KYJIbTYpPbI, STUKH U MPaBa; C yBaXKEHUEM OTHOCUTHCS K
4acTHOU MHPOpPMALUHU U UHPOPMALIMOHHBIM [TPaBaM JAPYTHX JIIOJIEH.

* HCTIOJIb30BATh PA3JIMYHbIE MPUEMBI TOMCKa HHpopManuu B IHTEpHETE, TOMCKOBBIE CEPBUCHI,
CTPOUTBH 3AIPOCHI JUIsl MOUCKA HHPOPMALIUU U aHAJIM3UPOBATh PE3YIbTAThI TOUCKA;



* UCTIONBb30BaTh MPUEMBI TMOMCKAa HHGOPMAllMM Ha TMEPCOHAILHOM KOMIBIOTEpE, B
nH(OPMAIMOHHOHN CpeJie YIPEKACHUS U B 00pa30BaTEIILHOM MPOCTPAHCTRE;

* HCIIOJIB30BATh pa3MyHble OUOINOTEUYHbIE, B TOM YHCIIE AJIEKTPOHHBIC, KATaJIOTH JJIsl TIOMCKa
HEOOXOAUMBIX KHUT;

* UcKaTh UH(OPMALIMIO B PAa3IUYHBIX 0a3ax JaHHBIX, CO3[aBaTh U 3aMOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH HCIIOJIB30BATh PA3IMYHBIC OTPEICIIUTEIH;

* popmupoBaTh cOOCTBEHHOE MH(OPMALMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHUCTEMbI MoK U
pa3MeniaTth B HUX HY)XKHbIC HH)OPMAIMOHHBIE HCTOYHHUKH, pa3Meniath napopmanuto B MIHTepHETE.

* BBOJIUTh Pe3yJbTaThl MU3MEpEHU u Apyrue 1mudpoBble JaHHbIE A1 UX 00pabOTKH, B TOM
YHCIIe CTATUCTUYCCKON U BU3YyaTH3aIlU;

* POBOJUTH SKCIIEPUMEHTHI U HCCIIE0BAaHUS B BUPTYaIbHBIX JIAOOPATOPHIX

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCAL.

* 83AUMOO0ELCMBOBAMb 8 COYUATLHBIX CeMSX, pabomamyv 6 cpynne Hao cooOueHueM (BUKu);

* yuacmeosams 6 popymax 8 COYyuaIbHblX 00PA306amMeNbHbIX CEMAX,

* 83aUMO0eLiCN808amsb ¢ NAPMHEPAMU C UCNONIL308AHUEM 803MOXCHOCmel nmepHema.

* c030a8amb U 3aNOJIHAMYb PA3IUYHbIE ONpedeument,

* UCNONL308aMb PA3IUUHbBIE NPUEMBL noucka ungopmayuu 8 Humepneme 6 xode yuebHOL
oesimenbHOCmU.

* NPOBOOUMb  eCMeCMBEeHHO-HAYYHble U COYUANbHbIE U3MEPeHUs, B6800UMb  pe3Vibmambl
uzmMepeHull u Opyaux Yu@poevix OAHHbIX U 00pabamviéams ux, 8 MoM ducie CMamucmuyecku u c
NOMOWBIO BU3YATUZAYUU,

* GHATU3UPOBAMb PE3YIbIMAMbl C80el 0esMeNbHOCIU U 3aMPaA4UBAeMbIX PeCypCos.

Ilnanupyemovie  pe3yiomamel  peanuzayuu npozpammol «OcHosblt  yuedno-
uccne008amenbCKoil U RPOEKMHOI 0eAmeabHOCIU) CPeOCmeamu RPeOMema Xumuu:

BbInyCcKHHUK Hay4YHUTCS:

* [NIAHUPOBATh W BBINOJHATH YY4eOHOE WCCICOBAaHUE M YYCOHBIM MPOEKT, HUCIOIB3Ys
o0opynoBaHue, MOJIEIIN, METObI U IPUEMBI, aJIeKBaTHBIE UCCIIelyeMOr podiieMe;

* BRIOMpATh U UCIOJIb30BAaTh METO/IbI, PEJIEBAHTHBIE PacCMATPUBAEMON MPOOIIeME;

* pacrio3HaBaThb W CTaBUTb BOMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITh MOJYyYEHBI MYTEM
HAyYyHOTO WCCJICIOBaHUS, OTOMpaTh ajJeKBaTHBIC METOJbI HWCCICIOBaHMS, (HOPMYIUPOBATH
BBITEKAIOIINE U3 HCCIEI0BaHNUS BBIBOIBI,

* HCIIOJIB30BATh TAaKWE ECTECTBCHHO-HAyYHBICE METOABl W TPUEMBI, Kak HaOJIOJCHHE,
MMOCTAHOBKA MPOOJIEMBI, BBIABHKEHHE «XOPOIIEH THUMOTE3bl», JKCHEPUMEHT, MOJEIHPOBaHHE,
WCIIOJIb30BAHNE MATEMATHUYECKHUX MOJICICH, TEeOpeTHIeckoe OOOCHOBAaHWE, YCTAHOBJICHHWE T'PAHMII
MPUMEHUMOCTH MOJIENIN/TEOPHUH;

* SICHO, JIOTHYHO M TOYHO W3JIaraTh CBOKO TOYKY 3PCHMsI, UCIIOJIh30BaTh S3BIKOBBIE CPEJICTBA,
aJieKBaTHBIE 0OCYKIaeMoii podieme;

* oTyIMYaTh (DAKTHI OT CYXJICHUW, MHEHUH W OIICHOK, KPUTUYCCKU OTHOCHUTBHCS K CYXKICHHSIM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHMSI,

* BUJICTh U KOMMEHTHPOBATH CBSI3b HAYYHOTO 3HAHUS W IIEHHOCTHBIX YCTAaHOBOK, MOPAJTBHBIX
CYXJCHHI MPH MOTYISHUH, PACTIPOCTPAHEHUN U TIPUMEHEHUU HAYYHOTO 3HAHUS.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCSL:

* CaMOCMOAMENbHO 3A0yMbleamb, NIAHUPOBAMb U  BbINOJHAMbL YYeOHOe UCCIedo8anue,
VUEOHbIU U COYUATbHBIL NPOEKNL,

* UCNOIL308aMb 002A0KY, 03ApPEHUe, UHMYUYUIO,

* UCNOIL308aMb MAKUE eCMECTEEHHO-HAYYHbIE MemOoobl U NPUEMDBL, KaK aOCmpazuposanue om
npuUxo0auuUx hakmopos, npoepKa Ha COBMeCMUMOCTb C OPYSUMU U3BECIMHBIMU (haKkmamu,

* YeleHanpaeieHHo U OCOSHAHHO pA36U6AmMb C80U KOMMYHUKAMUBHble CHOCOOHOCMU,
0C6aUBaMb HOBbLE A3bIKOGLIE CPEOCMEA;

* 0CO3HABAMb CE8OI0 OMBEMCMBEHHOCb 3d OOCMOBEPHOCHb NONYUEHHbIX 3HAHUL, 34 KAYeCcme0
8bINOIHEHHO20 NPOEKMA.
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KOPPEKTHPOBKA

Ne PA3JIEJIBI [TIPOT'PAMMbBI U TEMBI YPOKOB

ITIJTAHOBBIE CPOKU
TTPOXOXIEHU S
DOAKTUYECKUE
CPOKU
TMMTPOXOXEHUS

ITEPBOHAYAJIBHBIE XUMHWYECKUWE ITOHATUS
[Ipenmer xumun. BenjecTsa u ux cBOCTBa

MCTOI[I)I II03HaHUA B XUMHUHU

Ipuémul bezonacroti pabomul ¢ 060pyOO8aHUEM U BEUCCMBAMU.
Cmpoenue niamenu

YucTele BelecTBa U CMECH

Ouucmxa 3a2psA3HEHHOU NOBAPEHHOU CONU

duznyeckrue 1 XMMHUUYECKUE SIBICHUS. XUMUYECKHUE pCaKIuu

ATOMLI, MOJICKYJIbI 1 MOHBI

BemectBa MOJICKYIBIPHOI'O 1 HCMOJICKYJIAPHOI'O CTPOCHMUSL

HpOCTHC X CJIO0KHBIC BCIICCTBA

XHUMHUYECKHUE DIIEMEHTHI

OTHOCHUTENbHAs aTOMHAs Macca XMMHYECKUX 3JIEMECHTOB

PR
RIEBlo|lo|~Njojals w [N -

3HaKU XUMHYECKHUX DJIIEMEHTOB

[
w

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB

=
D

Xumnyeckue Gopmyssl. OTHOCHTENbHASI MOJIEKYJISIPHASL Macca

Brruucnenust mo xumuueckum dopmysinam. MaccoBast 1075t
3JIEMEHTA B COEIMHEHHUH

[
(O3]

BaneHTHOCTH XMMUYECKUX 2JIeMEHTOB. OnpeneneHne

16 .
BaJICHTHOCTHU 3JICMCHTOB I10 (l)OpMy.]'IaM X COCANMHCHUUN

17 | CocraBnenne XuMU4ecKuX (YOpMyII IO BaJIGHTHOCTU

18 | ATOMHO-MOJIEKYJISIPHOE YUEHHE

19 | 3akoH COXpaHEHHUs MacChl BEIIECTB

20 | XuMu4eckrue ypaBHeHHUs

21 | Tunbl XUMHYECKUX PEaKIIUl

22 | Ilpoexm "Xumus u scusmnp"

KNCJIIOPOA. TOPEHUE
23 | Kucnopo, ero o01as XapakTepUCTHKA, HAXOKICHHUE B IPUPOJIC
Y TIOJTy4eHHUE

24 | CpolicTBa KHACIOpOJa

25 | Ilpumenenue kuciaopoja. KpyroBopot kucinopoja B npupoje

26 | Ilonyuenue u ceoticmea Kuciopooa

27 | O30H. AqtoTpomnust KUCIOpoia

28 | Bo3nyx u ero cocras

29 | O606menne o TeMe "[lepBoHaYATbHBIC XUMUYECKUE TIOHATHS"

30 | lonyeodosas ammecmayuounas paboma (no 6160py)




31

AHanu3 aTTecTalliOHHON pabOThI

32

BOJ0OPO
Bogopon, ero o6mas xapakTepucTHKa, HAXOKACHHUE B IPUPOAC U
MOJIy4YeHUE

33

CBolicTBa ¥ IPUMEHEHHE BOJOPOJIA

Tlonyuenue 6000poda u ucciedosanue e2o c8OUCM8

35

BOJIA. PACTBOPHI
Bona

36

XUMHYECKUE CBOWMCTBA U IPUMEHEHUE BOJIbI

37

Bopna - pactBopureins. PacTBopbl

38

MaccoBas J0JI1 paCTBOPECHHOI'O BEHICCTBA

39

Ilpucomoesnenue pacmeopa ¢ onpedenéHnol Maccosoll 0oell
pacmeopénHo2o seujecmaa (coau)

40

KOJIMYECTBEHHBIE OTHOIIEHNWA B XUMHUNU
KommuectBo BemecrBa. Mousib. Mouisipast Mmacca

41

BrrunciaeHus ¢ UCIIOIb30BaHUEM IMOHATUHN «KOJIHMYISCTBO
BCHICCTBA» U «MOJISIpHAA MacCCa»

42

3akoH ABorazpo. MosnsipHbIif 00BEM ra3oB

43

OOBEMHBIE OTHOIIIEHHS Fa30B IIPpHU XUMHUYCCKUX PCAKIUAX

BAXXHEMIIINWE KJIACCBI HEOVPFAHI/IIIECKI/IX
COEJAMHEHNU
OKcuapl

45

I'mapoxcunpl. OcHOBaHUS

46

XUMHUYECKHE CBOMCTBA OCHOBAHUH

47

AM@oTepHbIE OKCUABI U THAPOKCUIBI

48

Kucaotel

49

XUMHUYECKHUE CBOMCTBA KUCIOT

50

Comn

51

XHUMHUYECKHE CBOMCTBA COJIEH

52

IIpoexm "Knaccwl neopeanuyeckux eewjecms”

53

Pewenue IKCNEPUMEHMAIbHbLX 3a0ay no meme «Baowcnetiuue
KJ1ACCbl HeOP2AHUYECKUX COeOUHEHULLY

IMEPUOJUYECKNM 3AKOH U CTPOEHUE ATOMA
Krnaccudukanus XMMHYECKUX 3JIEMEHTOB

55

[lepuoanueckuii 3akoH /[. 1. MeneneeBa

56

HepHoaneCKas{ Ta6J'II/IIIa XUMHUYCCKUX 3JICMCHTOB

57

Ctpoenue atoma

58

PacnpeﬂeneHI/Ie 9JICKTPOHOB 110 SHCPIreTUICCKUM YPOBHAM

59

3HaYeHNE MEPUOTUIECKOTO 3aKOHA

60

O606menue o Teme "Kiaccel HeOpraHMUECKUX COSTUHEHHH.
[leprognueckuii 3aK0H U CTpoeHHe aroma"

61

T'ooosas ammecmayuonnas paboma (BIIP)

62

AHaJM3 aTTeCTAIIMOHHON PaOOTHI

63

CTPOEHME BEIIECTBA. XUMNYECKAS CBA3b
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB

OCHOBHBIE BUJIEI XUMAYECKOU CBA3U

65

KoBanenTHas cBs3b

66

WonHas n MeTaNImIecKas CBI3HN

67

CrerneHb OKUCICHUS M BAICHTHOCTh

68

O600menue o teme "[lepuoanueckuii 3akoH. CTpoeHUE aToMa U
BemecTna"
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No PA3IEJIBI [TIPOTPAMMBI U TEMbBI YPOKOB % s % S| KOPPEKTMPOBKA
== & =
9a | 96
1 KJIACCUDPUKALSA XUMHUYECKUX PEAKIIHN
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH
2 | TernoBbie Y3 PEeKTH XUMUUECKUX PEAKIUNA
3 | CkopoCTh XUMHUECKHUX PEaKIIHii
4 H3yuenue enusanus yciouil npoeeoeHUs XUuMu4ecKkoll peakyuu Ha
eé ckopocmu
5 | O6parumeie peakiuu. [loHATHE 0 XUMHYECKOM PaBHOBECHUH
6 XUMMNYECKHUE PEAKIINN B BOJJHBIX PACTBOPAX
CymHOCTH mpoiiecca MIEKTPOIUTHIECKON TUCCOLUAIUN
7/ | Jlucconmanys KMUCJIOT, OCHOBAaHUM U COJEH
8 | Cnalble M cuibHbIE EKTPOIUThl. CTEeNeHb JUCCOLUAIIIH
9 | Peaknu HOHHOTO 0OMEHa
10 | 'uaponus coneit
11 Pewenue IKCNEPUMEHMANBHBIX 3a0ay no meme «Ceoticmea
KUCJIOM, OCHOBAHUIL U COJlell KAK 2JIeKMPOJIUMO8»
12 'AJIOT'EHBI
XapaKTepUCTUKA raJOr€HOB
13 | Xnop

14 | X51opoBo10poA: MOTYYEHHE U CBOMCTBA

15 | ComstHas KuciioTa u €€ colu

16 | Ilonyuenue conanoil Kuciomel u uzyueHue e€ ceolucma

17 KHUCJIOPOI 1 CEPA
XapakTepuCTUKA KUCIOPOJIa U CEPBI

18 | CBoiicTBa U IPUMEHEHHUE CEPbI

19 | CepoBogopon. Cynbbuis

20 | Oxkcwun cepsl (IV). Cepaucrasi KHCIIoTa

21 | Okcup cepsl (VI). CepHas kucnora

2o Pewenue sxcnepumenmansvHulx 3a0ay no meme «Kucnopoo u
cepay

A30T 1 ®OCDOOP
23 | XapakTepuctuka azota u gocgopa. Puznveckue 1 XUMHUUECKUE
CBOMCTBA a30Ta

24 | AmMuak




25

HOﬂyueHue AMMUAKa U Usy4eHue eco ceolicme

26

CoJyi1 aMMOHUS

27

A30THAs KHCIIOTA

28

CoJin a30THON KUCIIOTEI

29

O6o06mienne no Teme "["anorensl. Kucnopon u cepa. Azot"

30

Ilonyeooosas ammecmayuonnas paboma (no 6blo0py)

31

AHaJIM3 aTTeCTallMOHHON PaOOTHI

32

dochop

33

Oxkcua pochopa (V). DocdopHast Kuciaora u €€ conu

VIJIEPOJI U KPEMHHU
XapakTepuCTHUKa yIIIepoa U KpeMHUA. AJIJIOTPOIHS yriaepoaa

35

XuMHUYECKHE CBOMCTBA yriepoaa. Ancoponus

36

Oxcup yriepona (11) - yrapusrii ras

S

Oxcup yriepoza (1V) - yriaekucislii ras

38

YronbHasg kuciaoTa u €€ conu. KpyroBopot yriepozaa B Ipupoae

39

[Tonyuenue okcuaa yriaepoaa (1V) u uzyuenue ero cBOucCTB.
PacnioznaBanue kapOoHaTOB

40

Kpemuwuii. Oxcu kpemuus (1V)

41

Kpemuuesas kucinora u e€ conu. Crekio. LlemeHt

42

METAJIJIbI
XapakTepucTuKa METAJLIIOB

43

HaxoxeHue MeTalioB B IpUupoac

O6H_II/Ie CIIOCOOBI IMOJIYYCHUA MCTAJJIOB

45

DNeKTpOoIu3 pacIiulaBOB U PACTBOPOB

46

XUMUYECKUE CBOMCTBA METAIJIOB. DJIEKTPOXUMUUECKUN Psifl
HaIpsDKEHNUH METaJUIOB

47

CnaBel

48

[I{enouHbIe METAIIIIBI

49

Baxwneiinine coeqMHEHNS MIEI0YHBIX METAJIOB

50

Marnwuii. [l{enouno3emMenbpHbIE METAILIBI

51

Baxuelinme coeqnHeHN KaIbUA. JKECTKOCTE BOIEI

52

AmroMuHUA

53

Baxxneinmnme coeTMHEHNS alTTOMAHHAS

Kemeso

55

CoenuHeHHns Kee3a

56

Pemenue IKCIICPUMCHTAJILHBIX 3a/1a4 110 TCME «MeTaniabl

57

0O06001eHue 1o Teme "Mertauis!"

58

l'ooosas ammecmayuonnas paboma

59

AHanu3 aTTecTalMOHHON pabOTHI

60

IMEPBOHAUYAJIBHBIE IMPEACTABJIEHUA Ob
OPITAHMYECKHUX BEILIECTBAX
Oprannueckasi XUMUst

61

[IpenenpHbIe (HACHIICHHBIE) YTIEBOIOPO/IbI

62

HenpenenbHble (HEHACHIIIEHHBIE) YTIIEBOAOPOIbI

63

[Tonumeps!

HpOI/I3BOI[HLIC YIIJIEBOAOPOIOB. CHI/IpTH

65

Kap6onoBsie kucnotbl. Crioxxnble 3¢upsl. Kupbl

66

YrineBoanl

67

AMHHOKHUCIOTEL. benku

68

O606mienue no Teme "Oprannyeckue BeniecTa”




