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Pa3zpaboTuuk nmporpamMmsi:
Hpenuukas Hatanesa JleonumoBHa, yuutenb xumuun MBOY «l'umnHazust Ne 31y
BBICIIICH KBaJTM(DUKAIIMOHHOM KaTerOpHUH, KaHIUAT MeIarOTHYeCKUX HayK.

Peunensent: IlanduiaoBa Jlwamuiaa HWBanoBHa, yuutens xumun MBOY
«I'umHua3us Ne 31» Beiciel KBamu(pUKAMOHHOW KaTETOPHH.

Penensus:

JlanHast paboyasi mporpamma MpeAcTaBiIsieT cOO00H mporpamMmy Jjisi IPEnoiaBaHus
xumMun B 11 kiacce ¢ 6a30BbIM YpOBHEM 00pa30BaHUs.

[Iporpamma  OTBeYaeT COBpPEMEHHBIM  TpeOOBaHUAM K  OOyYEHHUIO U
MPAKTUIECKOMY OBJIQJICHUIO HABBIKAMH M OTPaKaeT COBPEMCHHBIC TCHIACHIIMHM B
OOyYEeHHH W BOCIIUTAHUH JTUIHOCTH.

[IporpaMmMa HOCHUT MEIOCTHBIM XapaKTep, BBIACICHBI CTPYKTYPHBIC YaCTH,
OCHOBHBIC KOMITOHEHTHI MPEJICTABIICHBI BHYTPH YacTEH, COTJIACOBAHBI IEJIH, 3a0a91 U
CIIOCOOBI UX JOCTHUKEHUS.

[TosicHuTenpbHAsT 3alMCKa COCTaBJICHA IMEJArOTHYECKd TPaMOTHO. SI3bIK U CTUIIh
WU3JI0KECHUS YCTKUH, SICHBIN, 10KA3aTeJIbHBIN, JIOTUYHBIM.

TemaTudeckuii 1IaH yYUTHIBAET OCHOBHBIC TPEOOBaHUS K OpPraHU3allid y4eOHO-
BOCITUTATEILHOTO TPOIECCa B YUPESIKICHHH.

ConepkaHue TIPpOrpaMMbl  HOCUT TIPAKTHYECKUH XapakTep, COOTBETCTBYET
COBPEMECHHBIM JTOCTIDKCHHSIM TICTarOTUKHU M TICUXOJIOTHH JICTCH.

Brinenensl OCHOBHBIC HAIIPaBICHUS COJIEPKAHUSI.

Meroanueckoe obecreueHrne MTPOrpaMMmbl JOCTATOYHO TIOJIHO TPEICTaBIISET
MeJJaroru4eckue, MCUXOJOTUYECKUE W OPraHU3allMOHHBIC YCIOBUS, HEOOXOJMMbIC
JUTS TIOJTyY€HUS BOCIIUTATEILHO-PA3BUBAIOIIETO pe3yIbTaTa.

IIporpamma mnpegycMaTpuBaeT JEATEIBHOCTHBIM IOJAXOJ, Pa3HOYPOBHEBOE
oOy4YeHHE B OTpakaeT WHIUBUTYIBHBIN TTOIX0T K 00y4YarOIHMCS.

B nmporpamme yurena crienuduka yaeOHOTO 3aBEICHHS M OTpakKeHA MpaKTHIeCcKas
HaIpaBJIECHHOCTH Kypca.

Takum oOpaszoMm, manHas pabodasi mporpaMMma MOXET ObITh PEKOMEHJ0BaHA JIJIs
TJIAaHUPOBAHMS pabOTHI B Kilaccax ¢ 0a30BbIM YpOBHEM H3ydeHust xumuu B 10 kimacce.

Peyenzenm:
yuumernw Xumuu MBOY
«l'umnazuaNe3 1 » Iangunosa J1.U.




MNOACHUTEJIBHASA 3AIIMCKA

Jlanast mporpamMma cOCTaBJIeHa Ha OCHOBE CJICTYIOIINX JTOKYMEHTOB:

o @epnepanbHoro 3akoHa oT 29.12.2012 N-273 ®3 «O06 o0pa3oBaHuu B
Poccniickon @enepanum» B IEUCTBYIOLIEN PENAKIINY;

e Ilpukaza MunucrepctBa oOpazoBanusa P® ot 05.03.2004r. Nel089 «O06
YTBEPKJICHUH (PeiepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHbIX
CTaHJapTOB HAYaJBLHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero (IOJIHOTO)
oO1ero o0pa3oBaHus» B JEHCTBYIOIIEH pEAaKIIUK;

e [Ilpuxaza MwunoOpazoBanuss P® ot 09.03.2004 N 1312 "OO yTBepKIecHUU
(denepaibHOro 0a3MCHOro0 Y4eOHOro IMJIaHa U MPUMEPHBIX YYEOHBIX IIAHOB IS
oOpa3oBaTenbHbIX yupexaeHuil Poccuiickoit @Dexpepanuu, pead3yOIMMUX
IporpaMMsl 001ero ooOpa3zoBanus" B JeHCTBYIOLIEH peJakLny;

e [lucema MunucrepcTtBa obpazoBanusi U Hayku Poccuiickoii @enepanuu oT 7
uions 2005 roma NO3-1263; «O mnpumepHBIX MporpaMMax MO Y4eOHBIM
npeaMeram geaepaibHOTO 0a3UCHOTO YU4eOHOTO IJIaHaY;

e [IpuMepHOIl mporpaMMbl cpedre2o (noino2o) obujeco obpazosanus M0 y4eOHOMY
MPEAMETY KXUMUSLY;

e apropckoit mporpammbl (H.H.Iapa), cooTBercTByIomield deaeparbHOMy
KOMITOHEHTY rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaH1APTa;

o [llonmoxenus o pabouel mporpamMme MO y4eOHOMY MPEAMETY, YTBEPKIESHHOTO
npukazom gupekropa Nel79-J1 or 30 aBrycra 2018 roga MBOVY r. Kyprana
«I'umHazus Ne3 1y, B 1efCTBYIOIIEH peIaKIIUH.

[Iporpamma paccuutana Ha 34 yaca B X| kiacce, u3 pacuera - 1 yueOHbIN yac
B HEJEI0, U3 HUX: JUIS MPOBEACHUS KOHTPOJIBHBIX paboT - 3 daca, MPaKTHYECKUX
pabor - 3 yaca, 1a00OpPATOPHBIX OMBITOB - 3.

W3yyenne XxuMuu B CTapIieil 1mKoysie Ha 0a30BOM YpOBHE HAMpPAaBJIICHO Ha
JOCTHXKEHUE CIIENYIOLINX LEJICH:

° 0CBOEHHE 3HAHUH 0 XUMHYECKOUN COCTAaBJISIOIIEHN
€CTECTBEHHOHAYYHOM KapTUHBI MHPA, BAKHEUIIUX XUMHUYECKUX TOHATHUH,
3aKOHAX U TEOPUSIX;

o OBJIa/IeHHe YMEHUSIMM TIPUMCHSTH TMOJYyYCHHBIC 3HAHUS IS
OOBSCHEHUSI Pa3HOOOPA3HBIX XUMHUYECKHUX SIBIICHUM W CBOWCTB BEIECTB,
OLICHKH POJIM XMMHHU B PA3BUTHUU COBPEMEHHBIX TEXHOJOTHM M MOTYyYECHHH
HOBBIX MaTEPHUAaJOB;

o pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB W HWHTEIUIEKTYaJbHbBIX
CIOCOOHOCTEM B MPOLECCE CAMOCTOATEIBHOTO MPHOOPETEHUS] XUMHUYECKUX
3HAHWA C HCIOJIH30BAHUEM PA3JIMYHBIX HCTOYHUKOB HWHGOPMAINH, B TOM
YUCJIE KOMITBIOTEPHBIX;



o BOCHUTAHNE YOSKICHHOCTH B TO3UTHUBHOW POJIM XUMHUU B KU3HU
COBPEMEHHOr0  00IlecTBa, HEOOXOAUMOCTH  XUMHUYECKH  T'PAMOTHOTO
OTHOUIEHUS K CBOEMY 37I0POBBIO U K OKpYXaIollel cpelie;

o NpUMeHeHUe MOJyYeHHbIX 3HAHUI U YMeHuil 111 6€301acHOro
UCITOJIb30BAaHUSl BEIIECTB U MAaTE€pUAIOB B OBITY, CEIBCKOM XO34MCTBE M Ha
IPOU3BOJICTBE, PEUIEHUS NPAKTUYECKHUX 3aJa4 B IOBCEIHEBHOW JKU3HH,
NPEeAyNpexKICHUsS SBJICHUN, HAHOCSIIMX Bpel 3J0pPOBbIO 4YEJIOBEKa U
OKpYyXarolei cpee.

JlanHnass mnporpamMma mpeaycMarpuBaeT (GOpPMHpPOBAHHME Yy  ydalluxcs
o0IIey4eOHbIX yYMEHHI W HaBBIKOB, YHHUBEPCAIbHBIX CIOCOOOB JAEATEILHOCTH U
KJIIOYEBBIX KOMIIETEHIMH. B 3TOM HampaBieHun mnpuopuTeTamu s y4eOHOTO
IpeIMeTa «XMMHS» B CTaplled MIKoje Ha 0a30BOM YPOBHE SBISIOTCS: YMEHHE
CaMOCTOATENIbHO W MOTHBUPOBAHHO OpPraHU30BBIBATH CBOIO IO3HABATEIBHYIO
NESATENIBHOCTh (OT IOCTAHOBKM L€ [0 TOJYYEHUS M OLEHKU pe3yJbTaTa);
ONpENENICHNE CYUIHOCTHBIX XapaKTEPUCTHK H3Yy4aeMOro OOBEKTa; YMEHHUe
pa3BepHYyTO OOOCHOBBIBATH  CYXKJEHHS, JlaBaTh  OIpPENEICHUs, MPUBOIUTH
JIOKA3aTeJIbCTBA; OLICHUBAHUE U KOPPEKTHPOBKA CBOETO IOBEICHUS B OKPYKAIOIIECH
Cpelle; BBIOJIHEHUE B MPAKTUYECKOW JEATEIbHOCTH M B IOBCEIHEBHOM KU3HU
HKOJIOTUYECKUX TpeOOBAaHUM; HCIOIb30BAHUE MYJIbTUMEIUNHBIX PECYPCOB U
KOMITBIOTEPHBIX ~ TEXHOJOTWA Jjis  0oOpabOTKH, TMepenadyd, CUCTEMaTU3ALMH
uHpopMalluy, co3laHue 0a3 JAaHHBIX, IPE3EHTALUN PE3yJIbTaTOB MO3HABATEILHON U
IIPAKTUYECKOM JESITEIIBHOCTH.

B ocHOBy mporpaMMbl TMOJIO)KEH NPUHLUI pa3BUBAIOMIETO OOyYEHHS.
[Iporpamma omnupaeTrcs Ha MaTepuan, H3y4eHHbld B 8-9 Kiaccax, MHO3TOMY
HEKOTOpPbIE TEMbI Kypca pacCMaTpUBAIOTCS MOBTOPHO, HO YK€ Ha 00Jiee BBICOKOM
TEOPETUYECKOM ypoBHE. Takoi moaxo/ MO3BOJISIET YINIyOJATh U Pa3BUBATh MOHATHE
O BEIIECTBE M XUMHUYECKOM IpOIecce, 3aKpEeIUIsATh MPONIECHHBIA Marepuanl B
AKTUBHOM MaMsTH ydalIuXcs, a TaKXKe COXpaHATh MPEEMCTBEHHOCTh B IMpoOIlecce
oOy4eHus.

Benymas posib B packpblTUM cojaepxKaHusi Kypca xumuu 11 Kiacca
NPUHAIEKUT DJIEKTPOHHOM TEOpUHM, NEPUOAUYECKOMY 3aKOHY W CHCTEME
XUMHUYECKUX IJIEMEHTOB KaK HanOoJjee oOUMM Hay4YHbIM OCHOBAM XHUMHUHU.

B nanHOM Kypce cucTeMaTU3UPYIOTCS, 0000IIAIOTCS U YIIIyOJIAIOTCS 3HAaHUS O
paHee U3YUYEHHBIX TEOPUSIX U 3aKOHAX XMMUYECKON HAYKU, XUMUYECKUX MPOoLeccax u
IPOU3BOJICTBAX.

[IporpamMma oOecrieunBaeT CO3HATENPHOE YCBOCHHME YYAUTUMUCS Ba)KHEHUIINX
XUMHYECKUX 3aKOHOB, TEOPUH W TOHATUN; (HOPMHUPYET MPEICTaBICHHE O POJIU
XUMHH B Pa3BUTUU PA3HOOOPA3HBIX OTpacieil MPOW3BOJCTBA; 3HAKOMHUT C
BEILECTBAMHM, OKpPYXKalolMMHU yenoBeka. [Ipu 3ToOM OCHOBHOE BHMMAaHHE yAENseTcs
CYLIHOCTH XMMHUYECKUX PEaKIMil U METO/IaM UX OCYIIECTBIIECHHUS, a TAKXKe Crioco0am
3aIUTHI OKPYKAIOLIEH Cpebl.



[Iporpamma cocTaBieHa ¢ y4eTOM BEOyIIEH pPOJU  XUMHUYECKOTO
skcriepuMenTa. llpenycmaTtpuBaroTcs BC€  BUABI  IIKOJBHOTO  XMMHYECKOTO
HKCIIEPUMEHTa — JIEMOHCTpAIMH, Ja0OPATOPHBIE OMBITHl M MPAKTUYECKHE PabOTHI.
Pabouass mporpamMma mo XMMHM peaju3yeTcs uyepe3 (popMupoBaHHE Yy ydalIuXcs
oOlIey4yeOHbIX YMEHUN W HABBIKOB, YHUBEPCAIBHBIX CIHOCOOOB MACSATENBHOCTU U
KJIFOYEBBIX KOMIIETEHIIMHA 3a CUY€T MCIOJIb30BAHMUS TEXHOJIOTUN KOJUIEKTUBHOTO
OOy4YeHHs, OMOPHBIX KOHCIIEKTOB, IUIAKTHUYECCKUX MATEPUATIOB, W MPUMEHEHUS
TEXHOJIOTHH TPAPUIECKOTO MPEACTABICHUS WHPOPMAIMA TPU CTPYKTYPUPOBAHHUH
3HAHUM.

B umenom Kkypc T1O3BONSET pa3BUTh IPEACTABICHUS  y4alIUXCs O
MO3HABAEMOCTH MHpPA, EIUHCTBE JKUBOW W HEXKUBOH NpUPOAbI, CHOPMHPOBATH
3HaHUS O BAXXHEHUIINX aCMEKTaX COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
YMEHHUS, BOCTpEOOBAaHHBIE B  TIOBCEJIHEBHONW  JKM3HU W  TO3BOJISIOIINE
OPUEHTUPOBATLCA B OKPYXKAIOIEM MHPE, BOCIUTATH YEJIOBEKAa, OCO3HAIOIIETO CeOs
YaCTbIO IPUPO/IBI.

Peanuzanusi naHHOM mporpamMMbl B Mpolecce oOy4eHHUs MO3BOJUT YUYalTUMCS
YCBOUTH KJIIOUEBBIE XUMHYECKHE KOMIIETCHIINHU U MOHATH POJIb XUMUU CPEIU APYTUX
HayK O IIPUPOJIE, 3HAUEHUE €€ JJIs1 YETOBEUECTBA.

TPEBOBAHMUS K YPOBHIO YCBOEHUA MATEPUAJIA YYHEBHOI'O
HNPEIMETA «XUMMUS»
B pesynbraTe m3yuenus xumuu B 11 kimacce Ha 0a30BOM YpPOBHE YUEHHK
JOJDKEH:

3Hamoy

- 8aiiCHenWue XUMUYECKUe HNOHAMUA: BEUIECTBO, XMMHUYECKUU DJIEMEHT,
aToOM, MOJIEKYJla, OTHOCUTEIIbHBIE aTOMHAas M MOJICKYJSIpHAasT MAaccChl, HOH,
aJUIOTPOIHS, U30TOIBI, XUMHYECKAsT CBA3b, JICKTPOOTPULIATEIILHOCTD, BAJICHTHOCTD,
CTENIEHb OKHUCIIEHUS, MOJIb, MOJIIpHAsh Macca, MOJSIpHBIA 00bEeM, BeIIeCTBa
MOJIEKYJISIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, DJIJIEKTPOJUT U
HERJIEKTPOJIUT, SJEKTPOJIUTUYECKAsT TUCCOLMAIUS, OKUCIUTEIbh U BOCCTAHOBUTEIND,
OKHCJICHUE U BOCCTAHOBJICHHE, TETUIOBOM A(D(PEKT peakiuu, CKOPOCTh XMMUYECKOU
peaKIuu, Katajiu3, XUMUYECKOe PaBHOBECHE, YIIIEPOIHBIN CKeeT, (yHKIIMOHATbHAs
rpynna, u30Mepusi, TOMOJIOT S,

- OCHOGHblE 3AKOHbl XUMUU. COXPAHECHHS MAacChl BEUIECTB, ITOCTOSHCTBA
COCTaBa, NEPUOJNYECKUN 3aKOH;

- OCHOGHble mMeopuu Xumuu:. XUMHAYECKOU CBA3HM, DIEKTPOJIUTUYECKOU
JIACCOLIMALINY, CTPOEHUSI OPTaHUYECKUX COCIUHEHHI;

- 8aiiCHellue @euiecmea U Mamepuaibl: OCHOBHBIE METAJUIbI U CIUIABBI,
CEpHasi, COJIsSHAs, a30THAsI U YKCYCHas KHCJIOTHI; IIEJIOYH, aMMHUAK, MUHEPAIbHBIC
ynoOpeHusi, MeTaH, 3TUJICH, alleTUJieH, OEH30J, 3TaHOJI, >KHUPbI, MbLIA, TJIIOKO3a,
caxapo3a, Kpaxmall, KjieTdyaTka, OeJIKH, UCKYCCTBEHHbIE I CMHTETUYECKHE BOJIOKHA,
Kay4yKH, IJIACTMACCHI;



MEmb:

- Ha3bigamp V3YUYECHHBIC BEIIECTBA IO "TPUBHAIBHOW' WM MEXIyHapOJHOU
HOMEHKJIATYyPE;

- onpedenamy. BAICHTHOCTb U CTEIICHb OKUCIEHUS XMMHYECKUX DJIEMEHTOB,
TUIl XMMHUYECKOW CBSI3M B COCIMHEHMAX, 3apsij] MOHA, XAPAKTEp CpPeldbl B BOJHBIX
pacTBOpax HEOPraHWYECKHX COCAUHEHUH, OKUCIUTENb M  BOCCTAHOBUTEID,
NPUHAJIEKHOCTh BEIIECTB K PA3IMYHBIM KJIACCAM OPraHUYECKUX COCIMHEHUN;

- Xapakmepu3o06amyp: >IEMEHTbl MajblX IEPHUOJOB IO HMX IIOJIO)KECHUIO B
nepuoanueckoit cucreme J[.M. MenneneeBa; oOmmMe XUMHUYECKHE CBOWMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX W OPraHUYECKHUX
COCIMHECHHUW; CTPOCHHE M XMMHYECKHME CBOWCTBA M3YYEHHBIX OPTraHHYECKHUX
COCJIMHECHUN;

- 00BACHAMD: 3aBUCUMOCTb CBOMCTB BELIECTB OT HUX COCTaBa U CTPOCHHS,
NPUPOAY XUMHUYECKOU CBA3M (MOHHOW, KOBAJIEHTHOW, METAJIMYECKOI ), 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOM pEAKUUU U TIOJOKEHUS XHMHYECKOTO pAaBHOBECHS OT
pa3IUYHbBIX (PAKTOPOB:

- 6bINOAHAMbL XUMUYECKUN HKCIIEPUMEHT [0 PACIIO3HABAHUIO BaKHEHIINX
HEOPTraHWYECKHUX U OPTaHMYECKUX BEILECTB;

-  npoeoOumdb CaMOCTOATEIbHBIH TIOUCK XUMHUYECKOW HHMOpMaLUU C
UCIIOJIb30BAHUEM  PAa3JMYHbIX  MCTOYHUKOB  (HAYYHO-TIOMYJIAPHBIX  H3JaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); MCIOIb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUM JJi1 00pabOTKM M Tepelayd XUMUYEecKoM uHpopmanuu u ee
MIPEICTABIICHUS B pa3INYHBIX (hopmax;

UCNO1b306aMb _NPUOOPEMEHHbIE  3HAHUA U YMEHUA 6 NPAKmMU4YecKou

0esImMenbHOCMU U NOBCCOHEEHOU HCUZHU 0151

- OOBSCHCHHSI XUMUYCCKUX SIBJICHHUH, MMPOUCXOAAIINX B MPUPOJE, ObITY U Ha
IIPOU3BOJICTBE;

- ONpEICICHUS BO3MOXXHOCTH IPOTEKAaHUsS XUMHUYCCKHX NPEBPAIICHHIA B
Pa3IUYHBIX YCIOBHUSAX U OLICHKH MX TOCJICICTBHIA;

- HKOJIOTHYECKH TPaMOTHOTI'O TIOBEJICHHUS B OKPY>KAFOIIEH Cpeie;

- OLCHKH BJIMSHHS XHMHYECKOTO 3arps3HEHUS OKPYXKAIOMICH Cpeabl Ha
OpPTaHM3M YeJIOBeKa U JAPYTHE KUBBIC OPTaHU3MBI;

- 0Oe30macHOro oOpalleHHs ¢ TOPIOYMMH W TOKCHYHBIMH BEIICCTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

- TPHUTOTOBJICHHWS PACTBOPOB 3aJlaHHOM KOHIEHTpAaMK B OBITY M Ha
IIPOM3BOICTBE;

- KpWUTHYECKOW OIICHKHM JOCTOBEPHOCTH XHUMHUYECKOW HWH(MOpMAIIIH,
MOCTYTAIONICH U3 pa3HbIX UCTOYHUKOB.



COJAEPKAHUE TPOT'PAMMBI YYEBHOI'O IIPEJIMETA «XUMMUS»

Tema 1. BaxkHelilmme XumMu4ecKkre MOHSITHSI M 3aKOHBI (2 yaca)

AtoM. Xumudeckuil sneMeHT. M3oromel. [IpocTeie 1 coKHbIE BEMIECTBA.

3aKOH COXpaHEHHMS MacChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPALCHUS
DHEPIrUHM TIPU XUMHYECKHX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHHS.

Tema 2. Ilepuoanueckuii 3axkoH u IICXI /.. MenaesieeBa Ha OCHOBe
YYeHHs 0 CTpOoeHuH aToMa (3 yaca)

AToMHBIC OpOWTanH, S-, p-, O-, f-agexTponHbl. OCOOECHHOCTH pa3MEIICHUs
AJIEKTPOHOB MO OpOUTAJISIM B aTOMaX MaJIbIX W OOJBIIMX NMEPUOI0B. DHEPreTUYECKUE
YpOBHU, NOAYPOBHU. CBSA3b MEPUOAMYECKOrO 3aKOHA M TMEPUOJMYECKON CUCTEMBI
XUMHYECKUX DJIIEMEHTOB C TEOPHEW CTpOEHHs aTOMOB. KOpOTKMU W JUIMHHBIN
BApUAHTHI TAOJIUIIBI XUMUYECKUX 3JIEMEHTOB. [lojiokeHne B mepruoiuueckoi cucteme
XAMHUYECKUX BJIEMEHTOB BOJOPOJA, JAHTAHOUAOB, AKTMHOMIAOB M HCKYCCTBEHHO
MOJYYEHHBIX JIEMEHTOB.

BaneHTHOCTP 1 BaJIEeHTHBIE BO3MOXKHOCTH aTrOMOB. Ileproanueckoe n3aMeHeHue
BAJICHTHOCTH U pa3MepOB aTOMOB.

Tema 3. Ctpoenue BelecTBa (4 yaca)

Xumudeckas CBA3b. BHUAbl U MeXaHW3Mbl O0Opa3OBaHUs XUMHUYECKOU CBS3H.
Nounnas cBsa3b. Katnonsl 1 annonsl. KoBasieHTHas1 HenossspHas cBs3b. KoBaneHTHas
MOJISIPHAsL CBSA3b. DJEKTPOOTPULATENBHOCTh. CTeneHp OKuciaeHus. Merammdeckas
cBA3b. Bogoponnas cBsA3k. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ HEOPTaHUYECKUX
Y OPTaHWYECKUX BELIECTB.

Tumbl KPUCTAUIMYECKUX PELMIETOK MW CBOWCTBA BewlecTB. [lpuunHbI
MHOT000pa3usi BEIIECTB: M30MEPHS, TOMOJIOTHS, AJJIOTPOMUs, M30TOMuUs. UucTeie
BemecTBa U cMecH. CriocoObI pa3iesIieHusl CMeCcel U X HCIIOJIb30BaHue.

30111, TEIU, OHITUE O KOJUIONJAX.

JdemoncTpanuun. Moaenu  HOHHBIX, AaTOMHBIX,  MOJICKYJSIDHBIX U
METAJTHYECKUX KpUCTATMdYeckuX pemetok. Dddext Tunmans. Moaenn Moiekynl
HU30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peaxkuuu (7 4acosB)

Knaccudukanus XUMHUYECKUX peakinii B HEOPTraHUYECKON M OpraHUYECKON
XUMHH.

CKOpOCTh peaklluM, €€ 3aBUCUMOCTb OT pa3iMYHbIX (AKTOPOB. 3aKOH
JECUCTBYIOIIMX  Macc. OHeprud aktuBaumu. Karanm3 u©  KaTanms3aTophl.
[IpencraBnenne o (QepMeHTax, Kak OHOJOTMYECKHX KaTalu3aTopax OelKoBOU
MPUPOJIBI.

ObpatumocTh peakiuii. Xumuueckoe paBHoBecue. CMeIlIeHHE pPaBHOBECHS
nox nedctBueM pasnuuHbiXx (akxtopoB. [lpunuun Jle Iarenne. IlpomsBoactso
CEPHOU KUCIOThI KOHTAKTHBIM CIIOCOOOM.



OnekTpoiutuueckas auccounanusi. CuiibHble U ciiaOble  BJIEKTPOJIUTHI.
Peakuun wnonHoro oOmeHa. Bomoponueiii mokaszatens (pH) pactBopa. SBneHwus,
MPOUCXOJAIINE TPU PACTBOPEHHHM BEIIECTB — PpPAa3pyLICHUE KPUCTAJUIMYECKON
petieTku, AudGy3us, TMCCOIaIus, THIpaTaIus.

Uctunnbie pactBopbl. CrocoObl BBIpaXEHHS KOHIIGHTPALlMU PAaCTBOPOB:
MaccoBas J0Ji1 pAaCTBOPEHHOTO BEILIECTBA

I'maponu3 opraHnyecKknx U HEOPraHUYECKUX COCTMHEHUM.

JleMoHcTpanuM. 3aBUCUMOCTh CKOPOCTHM pPEAKUUH OT KOHLUEHTpaluuud |
TeMriepaTypbl. Pa3nokeHne mnepokcuaa BOJIOpOAa B MPUCYTCTBUU KaTalu3aTropa.
Omnpenenenue cpeapl pacTBOpa ¢ MOMOUIBIO YHHUBEPCATBHOTO UHIUKATOPA.

Jlaboparopubie onbIThl. [IpoBefeHne peakiuii HMOHHOTO OOMeHa s
XapaKTEPUCTUKHU CBOMCTB 3JIEKTPOIUTOB.

KonrpouabHas padora Ne 1.

Tema 5. Metajuibl (7 4acoB)

[lonoxeHue MeTaluIoB B MEPUOAUYECKON CHCTEME XUMHUYECKUX 3JIEMEHTOB.
OO1mue CBOMCTBa METAUIOB. ODJIEKTPOXUMUYECKUWA Psii HANPSHDKEHUH METaJlIoB.
OOuue crnocoObl MOJIYyYEHHUS METaIOB. DJIEKTPOJIM3 PACTBOPOB U  PaCILIaBOB.
[Tonsitue o koppo3uu MeTaiIoB. CiocoObl 3aIIUTHI OT KOPPO3HH.

O030p MeTauIOB TJaBHBIX MOATpyHn (A-rpymnmn) HNEpUOAMYECKON CHUCTEMBI
XUMHUYECKUX IJIEMEHTOB.

O630p MetayiioB riaBHbIX noArpynn (b-rpynm) nepuoanyueckol CHUCTEMBI
XUMHYECKHUX DJIEMEHTOB (ME/lb, IIUHK, MUMAH, XPOM, HCene30, HUKelb, NIAMUHQ).

CmutaBel METAIIOB.

Oxcuzpl ¥ THAPOKCUIBI METAJIOB.

XVWMHUYECKHE BELIECTBA KAaK CTPOMUTENBHBIE M IOJEJIOYHBIE MaTepHalbl.
BemiecTna,

UCTIOJIb3yeMbl€ B OJUTpauu, )KUBOIUCH, CKYJIBITYPE, apXUTEKTYypE.

JemoHncTpanun. O3HaKoMIIeHHE C OOpa3liaMd METAJIOB U UX COEIMHEHHUU.
B3auMopeiicTBUE MIENOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOAOW. DJIEKTPOIU3
pactBopa xaopuaa meau (11).

JlaGopaTopHble onbIThI._B3anMojelicTBUE LIMHKA U jKejle3a C pacTBOpamu
KHUCJIOT U LIEJI0YEH.

Tema 6. Hemerasuini (4 yaca)

O0630p cBoiicTB HemeTauIOB. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
TUTIUYHBIX HEMETAJIOB (Ha TpUMEpe BOJOPOJA, KUCIOPOAA, TaJIOTEHOB M CEpPHI).
OOmas xapakTepucTHKa MOATPYIIBI TAIOTEHOB (0T GTopa 10 nona). bmaropomHsie
razpl. OKCHABI HEMETANIOB U KHUCJIOPOJOCOAEpKallue KHUCIOTH. BomgoponHsie
COETMHEHHS] HEMETAaJIOB.

JemoncTpamun. OO6pasnbl HemeTaioB. OOpas3ibl OKCHUIOB HEMETAUIOB U
KHUCTIOpOJICOoIep KalmX KucinoT. l'openue cepwl, (ocdopa, xene3a, MarHusi B
KHUCIIOPO/IE.



JlabopaTropHble onbIThI. Paco3zHaBanue XJopuioB, Cyab}aToB, KapOOHATOB.
KonTtpouabnas padora Ne 2 no teme «Metamibl. Hemeramibhy

Tema 7. I'eHeTHYecKasi CBSI3b HEOPraHUYECKUX U OPraHMYECKUX BelIeCTB
(7 1)

['eHeTnyeckasi CBSI3b HEOPraHUYECKHX M OPraHUYECKHUX BEIIECTB. PemieHue
pacyeTHBIX 3a7a4 Mo Kypcy «OOmass u HEOopraHWudYecKas XUMHUsS». XUMHUYIECKOE
3arpsI3HEHUE OKPYXKAIOUIEW Cpellbl M €ro TMOCHEACTBUA. bbITOBAas XMMUYECKas
TPaMOTHOCTb.

IIpakTnueckass padora Ne 1. PelieHue 5KCIEPUMEHTAIBHBIX 3a7ad 10
HEOPTaHUYECKOW XUMHUH.

IIpakTnueckass padora Ne 2. PemieHwe HKCHEpUMEHTAJIbHBIX 33/1ad IO
OPraHUYECKON XUMUH.

IpakTnueckas padora Ne 3. Ilomydenue, coOupaHue U pacrno3HABaAHUE
ra3oB.

Kourpoabnasi pa6ora Ne 3. HMroroBas KOHTpoibHas paboTa IO KypcCy
«OO011as1 1 opraHuvecKas XUuMUs»

YYEBHO-TEMATHNYECKOE IINTAHUPOBAHHUE YYEBHOI'O

INPEIMETA «XUMMS»
B ToMm uncie:
KoanuecTBo
No Pasznea NMPaKTHYECKHEe | KOHTPOJIbHbIE
qgacoB
padoThI padoTsbI
Baxxueiimnme 2

1 XUMHUYCCKUEC ITOHATHUA U
3aKOHBI

[leproanyuecknii 3aKOH U 3
NepUoIuIecKas CUCTeMa
XUMHUYECKHX DJIEMEHTOB
J1.1.MenpaeneeBa Ha
OCHOBE YYEHHUS O
CTPOCHUU aToMa

Ctpoenue BeniecTna

XUMHUYECKHUE PEAKIINU

MeTtamsl

|01 bW

Hemeramsl

N A NN

I'eneTnyeckas cBsI3b
OpraHHUYCCKHUX U
HCOPraHn4ecCKux
BCIICCTB

34 yaca 3 yaca 3 yaca
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J{ns peanu3zanuu mporpaMMbl JaHHOTO Y4eOHOTro mpeaMeTa He0OX0UMBbI
CIIEIYIOLUE CPeOCmea 00y4eHus:
1. OGopynoBaHHBIN KAOMHET XUMUHU.
Kommnerorep
MynbTUMEIHaATPOEKTOP
HNuTepakTuBHas nocka
Beixon B uTepHeT
Meb6enb
JlabopaTopHas mocya
Habop nms u3roToBieHUs MIAPOCTEP)KHEBBIX MOETIEH
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HeoOxoauMmelii mepeueHs peakTUBOB U TPUOOPOB /JIsl IPOBEACHHUS
JIEMOHCTPALIMOHHBIX OIBITOB, JTA0OPATOPHBIX OIBITOB U MPAKTHUECKUX PadoT.



IHpuiaoxenue 1
KpuTtepun u HOpMbI OlIeHKH 3HAHUA M YMEHUH 00y4arommnxcs

Pe3ynbrarel 0oOyueHUss XMMHUU JOJDKHBI COOTBETCTBOBATH OOILIMM 3ajadyaM
npeaMeTa U TpeOOBAHUSIM K €r0 YCBOCHHUIO.

Pe3ynpTaThl 00y4YeHUs OLICHMBAIOTCA MO0 MATHOAIBHOW cucrteMe. llpu onenke
YUYUTBIBAIOTCS CHEAYIOIINE KAYECTBEHHBIE ITOKA3aTEIN OTBETOB:

* rayOnHa (COOTBETCTBHE M3YUYCHHBIM TEOPETUUECKUM OOOOIICHUSIM);

* OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpPOTpaMME  yMEHHUSIM

IPUMEHATh TOJYYEHHYIO HHPOPMAIHIO);

* IOJIHOTA (COOTBETCTBUE 00BEMY IPOrpaMMbl U HH(OPMALIUU YUYEOHUKA).

[Ipn oueHKe YYHMTHIBAIOTCS YUCIO U XApPAKTEp OLIMOOK (CYIIECTBEHHBIE WIIU
HECYILIECTBEHHBIE).

CymiecTBeHHble  OIIMOKM  CBA3aHbl C  HEJOCTATOYHOM  TIyOMHOW H
OCO3HAHHOCTBIO OTBETa (HANMpUMEp, YYEHUK HENPaBUIBLHO YKa3al OCHOBHbBIC
NPU3HAKU [OHATUM, SBJICHWI, XapaKTEPHBIE CBOMCTBA BEIECTB, HENPABUIBHO
chopMyIupoBal 3aKOH, MNPaBWIO M T.OI. WIM YYEHUK HE CMOI NPUMEHUThH
TEOPETUYECKHE  3HaHWA i1 OOBSCHEHHs W TPEACKa3aHus  SBICHHI,
YCTAaHOBJICHHUSI TPUYMHHO-CJIEJICTBEHHBIX CBSI3€W, CpPaBHEHHS W KilacCHU(PUKALMU
SIBJICHUM U T. 11.).

HecyuiectBeHHble OMIMOKU OMPEACNISIIOTCS HEMOJIHOTOM OTBETa (Hampumep,
yOyLIEHHEe U3 BHUJA KAKOro-MOO HeXapakTepHOro (akrta TMpU  ONHCAHHUH
BellecTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, ONMHUCKH, AOMYIIEHHBIE
10 HEBHUMATEJIbHOCTU (HallpUMep, Ha JIBa U Oojiee ypaBHEHHUS peakUuil B MOJIHOM
MOHHOM BUJI€ JIOTYIIIEHA OJIHA OIIMOKa B 0003HAUEHUU 3apsiia HOHA).

Pe3ynbratel 0OyueHHUs TPOBEPSIIOTCS B MPOLECCE YCTHBIX M INMHUCbMEHHBIX
OTBETOB YYAILUXCS, a TAKXKE MPU BBHIIOJIHEHUH UMH XUMUYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTHYeCKNX 3HAHUM
Ommemra «5».

OTBET IMOJIHBIA W MPABUIBHBINA HA OCHOBAHUM U3YYEHHBIX TEOPUI; MaTEpHUall U3JI0KEH
B ONPEICIICHHOW JIOTUYECKOU MOCIEN0BATEIbHOCTH, JIUTEPATYPHBIM SI3IKOM; OTBET
CaMOCTOSITCIIbHBIHN.

Ommemxa «4»:

OTBET TOJHBIA W TMPABWIbHBIM HAa OCHOBAaHUM W3YYEHHBIX TEOPHUM; MaTECpUAI
W3JI0KEH B  OINPEACICHHOM JIOTUYECKOW TOCIEIOBATEIbHOCTH, IIPU 3TOM
JIOIYILIEHBI

JIBE-TPY HECYITICCTBEHHBIE OIMMOKU, UCITPABICHHBIC IO TPEOOBAHUIO YUUTEIIA.
Ommemka «3»:

OTBET MOJIHBIA, HO TMpPU H3TOM JOMNYII€HAa CYNIECTBEHHAas OIIMOKAa WJIM OTBET
HENOJIHBIM, HECBSI3HbBIM.



Ommemra «2».

IpU OTBETE OOHAPYKEHO HEMOHMMAaHWE YyYalllUMCS OCHOBHOTO COJIepXKaHUS
y4eOHOro marepuajga WM  JIONYIIEHbl  CYIIECTBEHHBIE  OMIMOKH, KOTOpPBIC
yYaluics HEe MOXET HCIPaBUTh MPU HABOJSIIMX BOMPOCAX YUUTEIIA.

Ommemxa «1»:

OTCYTCTBHC OTBCTA.

OneHKa 3KCNePUMEHTAIbHBIX YMEHUH

OreHka CTaBUTCSI HA OCHOBAaHWM HAOJIOEHUS 32 yJalUMCS U TUCHMEHHOTO OTYeTa
3a paboTy.

Ommemka «3»:

paboTa BBINOJIHEHA MOJTHOCTHIO U MPABUJIBHO, CAEIaHbl IPABUIbHBIE HAOIIOICHUS U
BBIBO/IbL; SKCIIEPUMEHT MPOBEAECH MO IUIAHY C YYETOM TEXHHKU O€30MaCHOCTH U
npaBui pabOThl C BEIIECTBAMHU M 00OPYIOBAaHMEM; MPOSBIEHBl OPraHU3alUOHHO-
TPYJIOBblE yMeHUs (MOIJEPKUBAIOTCS YUCTOTa paboyero Mecra | MOPSAOK Ha
CTOJIE, SKOHOMHO UCIOJIb3YIOTCSl PEAKTHUBBI).

Ommemxa «4»:

paboTa BBINOJIHEHA NPAaBUJIBHO, CIEJIaHbl IMpaBUJIbHbIE HAOIIOACHHUS U BBIBOJBI,
HO Tpd ITOM 3KCIEPUMEHT TPOBEACH HE IMOJHOCTHIO WM  JOMYIICHbI
HECYILIECTBEHHbIE OIMOKK B padoOTe C BEUIECTBAMHU U 00OPYIOBAHUEM.

Ommemxka «3»:

paboTa BBINOJHEHA NPAaBUIBHO HE MEHEE 4YEeM HAMoJOBUHY WIH JONYIIEeHa
CYILIECTBEHHAs OIIMOKA B XOJ€ OJKCIEPUMEHTa, B OOBSACHEHUHU, B OQPOPMIICHUU
paboThl, B COOJIOJIGCHUM TIPABWJI TEXHUKUA O€30MAaCHOCTH TMpu padoTe ¢
BeUIeCTBAMM U  O0OpyIOBaHUEM, KOTOpas HCHpaBIsieTcss 1O TpeOOBaHUIO
YUUTENSL.

Ommemxa «2»:

JnonyiieHsl aBe (M 0oJsiee) CYIIECTBEHHbIE OIIMOKM B XOJAE€ OKCIEPUMEHTA, B
oObsicHeHUH, B odopmiieHHMH pabOThl, B COOJIOJIGHUM TPABUI  TEXHHUKHU
Oe3omacHOCTH TpU pabOTe € BelIeCTBaMU M 00OpPYAOBaHUEM, KOTOPHIE ydalUHCs
HE MOXKET UCIIPABUTH JAXkKe MO TPEOOBAHUIO YUUTEIS.

Ommemxka «1»:

pa60Ta HC BBIIIOJIHCHA, Y YHAIICTOCA OTCYTCTBYIOT OKCIICPUMCHTAJIbHBIC YMCHH.

OueHka yMeHHil peliaTh IKCNEePUMEHTAJIbHbIE 321a41
Ommemka «3»:

IUIaH PENICHUS COCTaBJICH IPaBWIBHO, IMPABUJIBLHO OCYIIECTBICH IOJ00D
XUMUYECKUX PEAKTUBOB U OOOPYIOBAaHUS, NAHO TOJHOE OOBSICHEHHWE W CIIETaHbI
BBIBOJIBI.

Ommemka «4»:




IJIaH pENIeHUs COCTaBJIICH TMPAaBWIBHO, TMPABUIBLHO OCYIIECTBICH MMOAOOD
XUMHUYECKUX PEaKTHBOB M OOOpYJOBaHHUS, MPU STOM JIOIMYIIEHO He Oojee IBYX
HECYIIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOJAX.

Ommemxa «3»:

IUIaH PEIICHUS COCTAaBJCH MPABHIBHO; IPaBHIIBHO OCYIICCTBJICH  TOJI00p
XUMUYECKUX PEAKTUBOB W OOOPYIOBaHUS, HO JOIMYyIEHA CYNIECTBEHHAS OITNOKA B
OOBSICHEHUU U BBIBOIAX.

Ommemka «2»:

JIONyIleHbl JaBe (M 0OoJjee) CyIIeCTBEHHbIE OIMMOKKM B IUIAHE PEIICHUs, B
noa00ope XMMHUYECKUX PEaKTUBOB U 000pY0BaHUs, B O0BSICHEHUH U BHIBOJAX.
Ommemxka «1»:

3a/la4a HC PCIIICHA.

Ouenka yMeHHH pemiaTh pacyeTHbIe 3a1a4M
Ommemra «5»:

B JIOTMYECKOM pAacCy)KJICHUU U pEHICHUH HeT OIMOOK, 3ajadya pelieHa
palMOHAJIBHBIM CIIOCOOOM.
Ommemra «4»:

B JIOTMYECKOM pACCYXJCHHUM U pEIICHUH HET CYIIECTBEHHBIX OLIMOOK, HO
3ajlaya  peIlIeHa HEepalMOHAIBHBIM CIIOCOOOM WM JOMyIIEHO He Oosiee ABYX
HECYIIECTBEHHBIX OLINOOK.

Ommemxka «3»:

B JIOTHYECKOM pACCYXJCHUM HET CYIIECTBEHHBIX OIMMOOK, HO JIOMyIICHA
CYyIIIECTBEHHAs OIMOKa B MAaTEMaTHICCKHUX pacyeTax.
Ommemra «2».

UMEIOTCS CYIIECTBEHHBIC OIMMOKH B JJOTHYECKOM PACCYKJICHUH U PEIICHUH.
Ommemra «1»:

3aJlaya He pelleHa.
OuneHka NUCbMEHHBIX KOHTPOJIbHBIX padoT
Ommemxa «3»:

OTBET MOJIHBINA U MTPaBUIIBLHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA.
Ommemka «4».

OTBET HETOJIHBIN UK JOIMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMHUOOK.
Ommemra «3».

paboTa BBINOJHEHA HE MEHEe YeM HaIlOJIOBUHY, JOMYIIeHa OJHAa CYIIECCTBEHHAas
omuOKa U JBE-TPU HECYIICCTBEHHBIE.
Ommemra «2x»:

paboTa BBITIOJHEHA MEHEE YeM HaMOJIOBUHY WM COJEPKHUT  HECKOJIBKO
CYIIIECTBEHHBIX

OIINOOK.

Ommemxka «1»:

pa60Ta HEC BBIITOJIHCHA.



